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To ail whom it nuey concern:

Be it known that I, CHARLES . SCRIBNER,
acitizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a certain new and useful
Improvement in Connection-Counting Mech- |
anism for Telephone-Lines, (Case No. 442,) of
which the following is a full, clear, concise,

the accompanying drawing, forming a part of
this specification.

Thisinvention concerns apparatus desi gned
for counting or registering calls originating at

ing response at the correspondent stations,

It has been proposed to associate connec-
tion-registering mechanism with a telephone-
line, together with mechanism making the
connection - registering applianee operative
only in the case of calls initiated at the sta-
tion of the same line, the actuation of the reg-
istering appliance being controlled in the re-
sponse to the.call-signal at the called station.

The present invention relates to connection-
counting mechanism of this type, and has in
general two objeets. One of these objects is
to provide means for determining the opera-
tion of the counting mechanism in connection
with the call-originating line only in coupling
lines. The other is to associate the counting
mechanism in question with a particularsys-
tem of switchboard-circuits arranged for the
automatie display of signals and for the sev-
crance of the normal line connections of the
lines in the process of uniting them.

The organization of the present invention
to. these ends may be described in general

vided with an answering-jackanda line-jack.
Pairs of plugs are furnished for uniting lines,
of which one member is adapted. for use in
connection with the answering-jack and the
other in connection with the line-jack; and
the circuits of the connection-counting appli-
ance arce so arranged that they are brought
into. operative condition th rough the agency
of registering contact-pieces of the answering-
plug and answering-jack only, the final actu-
ation of theappliance being determined, how-
ever, in the response to the call at the called
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substation in conformity with the general
plan. This arrangement-insures the opera-

tion of the connection-counter of the call-
originating line only.

The switchboard organization alluded to, gg
with which the present invention is designed
to assoéiate the connection-counting appli-
ance, comprises a line-signal for each line, a
“cut-off relay” for each line adapted when
exeited to sever the normal connections of 6o
the line-signal, & local circuit closed in mak-
ing connection with the line by means of a
plug in a spring-jack thereof, including-the
cut-off relay, plugs, and a plug-circuit for -
uniting lines, supervisory lamp-signals, and 65
relays in the plug-cireuit controlling the su- .
pervisory signals. .

The present invention aims to combine the
connection-registering appliance and the be-
fore-described feature thereof with this sys- 70
tem of signals in an operative organization |
with as little mechanism as possible. "o this
end a local battery-cireuit is provided, which -
becomes completed through the cut-oft relay .
of the called line through the agency of reg- 75
istering contact-pieces of the connecting-plug
and the line-spring-jack of that line;” A por-
tion-of this loeal cireuit is divided into two
parallel branches, of which one includes the
supervisory signal-lamp of the calling-plug, 8o
while the other is made up of a portion per-
manently associated with the answering-jack
and including a winding of the magnet con-
trolling the counting mechanism, together..
with a conductor terminating in the answer- 85
ing-plug, these portions being brought into
connection in inserting the answering-plug
into the answering-jack, this latter branch
being closed by the relay controlling the su- -

‘pervisory signal and responsive to eurrent in 90’

the called line determined in the removal of
the telephone at the called station for use. ‘
The invention further provides means for
exciting the cut-off relay of the calling line,
consisting in anxiliary switch-contaets in the 95
answering-jack controlling a local eircuit, in-
cluding the magnet of the relay, which be-
comes closed togetlier upon the insertion of
an answering-plug in the spring-jack.
The invention also provides moeans for pre- 1oo
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venting the actuation.of the counting mech-
anism more than once during a conneection,
in a loeal circuit completed through. the

.agency of the counter-actuating magnet,
“maintaining thesubsequentexcitement of the

magnet during the connection. )
The invention is illustrated in the attached

drawing, with reference to which its several

features may be more clearly set forth.

Thedrawingrepresents two telephone-lines
extending from substations to a telephone-
switehboard in a central office provided with
the usual connecting and signaling appli-
ances and each equipped with mechanism for
registering connections. .

The appliances at the substation may com-
prise the usual receiving and transmitting

telephone @ and a’, signal-bell a?, and switch

a® for changing the circuits during the use of
the telephone. This apparatusshould be ar-
ranged to alter the resistance or circuit con-

nections of the line to produce or to change-

the strength of current in the line during the
use of the telephone. A condenser a* may
be interposed in the circuit of the bell, so that
the line-circuit becomes closed through the
telephone only during its use. The line-con-
ductors 1 and 2 are led from the sitbstation
to the central office, where they are eontinued
to earth-and to the pole of a battery b, re-
spectively. In both these conducfors are in-
terposed the normally closed switch-contacts
Conductor 2 includes
the magnet of asignal-controlling relay d, de-
signed toshowthesubscriber’scall. Branches
from the line-conductors are led to suitable
contact-pieces in line spring-jacks e and ¢/,

-which may be in different sections of a multi-

ple switchboard, and to an answering-jack ¢?
at oné section of the switchboard. These
spring-jacks comprisk the-usual three contact-
pieces, two springs f and f, which are de-
sighed toserve as the terminals of the line in
the spring-jack, and a thimble orring f%. The

springs f of the different spring-jacks form.

open branch terminals to conduector 1, while

springs f’ constitute similar terminals of con-"

ductor 2. The rings f? of line spring-jacks e
and e’ are united by a wire 8, which is led to
earth through the winding of the magnet of
cut-off relay c. This relay should have a
moderately low resistanee, twenty ohms be-
ing sufficient. The answering-jack e? is fur-
‘nished with an additional pair of contact-
pieces f* f*, constructed to be closed together
‘when a plug is inserted in the spring-jack, the
formerof whichisconnected with wire 3, while

. the latter forms a normally open terminal of
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-a wire 4, leading to a pole of the grounded

battery g.  The line-relay d controls a local
cireuit made up of two wires 5 and .6, the

formerof which leadsto earth, while'the latter

leads to battery g and includes the secondary
lamp-signal A, which is associated with the
answering-jack e?in the switchboard.
Theusual connecting-plugs ¢ and ¢ are fur-
nished for the use of the operator in coupling
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lines. Each plugcontainsthree contact-pieces
e, ', and I3, the former two of which are con-
structed to register with theline-springs fand
J' of a spring-jack and the latter with the
thimble % The tips & of the two plugs are
united through a 'conductor 7, while the
sleeves %' are nnited by conductor 3, these
.eonductors 7 and & constituting the plug-ecir-
" cuit. Two wires 9and 10, leading from con-

battery b,respectively,form,in effect, abridge
of the plug:cireuit, including the battery D,
together with a winding of the impedance-coil
I at each side of the battery in the usual way.
.The magnets of relays m and m' are inter-
posed in conductor 8, one at each side of the
before-mentioned bridge, the magnets being
shunted by non-inductive resistances to fur-
nish paths devoid of impedance for the tele-
phonic currents. The usunal ealling-key 7 is
interposed in the plug-eircuit for'connecting
the plug ¢’ with the terminals of a generator
of signaling-current, (not shown,) and an op-
erator’s listening-key 0'.is provided for con-
necting the operator’s telephone in a bridge
of the plug-cireuit. . The function of relays
m and m' is to control supérvisory signals p
and p’, associated with plugs 7 and 7/, respee-
tively.  ‘Such controlisaccomplished through
the agency of a system of circuits involving
also the connection-counters, which will now
be described. S .

A connection counting orregistering device
gisassoeiated with eachline. - Thiscomprises
a magnet ¢', having two windings ¢* and ¢3,

able counting or registering wheel or train ¢5,
actuated by the lever, and a pair of contact-
points ¢ ¢%, one of which is carried on the
lever ¢%, and which become closed together

The winding ¢? is included in a wire 11, lead-
ing from the terminal of battery g to thimble
f? of the answering-jack. It should have a
resistance equal to or somewhat less than that
of supervisory lamp-signal p'.. The winding
g®isincluded in a wire 12, connected with wire
3 in the switchboard and terminating in the
contact-anvil ¢° while the contact ¢?, which
may be in electrical econnection with the lever
q*, is grounded. S

The sleeve &? of theanswering-plug i, which
is designed to be used always in connection

of a wire 13, connected with one of the con-
tact-points.of relay m’. ‘The other contact-

14, which joins a wire 15, leading from the
local battery g and terminating in the sleeve
%? of the copnecting-plug 7', the junction be-
ing made at a point:intermediate of the su-
.pervisory Tamp. ’, included in wire 15, -and
the contact-piece of the plug.: .

rate loeal circuit 16 17, which includes a re-

and which is eontrolled by a plug-seatswitch s

duactor 7 to earth and from conductor S to the.

a lever ¢!, controlled by the magnet, a suit- .

when the armature is attracted to the magnet.
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with the answering-jack ¢* forms the terminal

point of relay m' forms the terminal of a.wire
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The supervisory lamp p is located in a sepa- . -

gistance-coil » and the supervisory signal p -
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* plug-geat switch s is permitted to close the
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for plugs, which closes the loeal circuit-when
_the plug is removed from its socket. The
.relay m-when excited closes a shiunt or short’

circuit about the lamp p to extinguish it.

The process of establishing connection be-

tween lines and of registering the connection
in the response of the called subscriber may
now.be traced. A subseriber, as at station
A, desiring to secure connection with another

line removes his telephone from its switch, |

whereby the latter is permitted to close the
line-cireuit and furnish a path for current
from battery b through the line-relay d. This

relay being thus excited closes its switch-con-

tacts, completing the.local circuit.5 G of bat-
tery ¢, and brings about the illumination of

‘signal-lamp 7.. . The operator in attendance

upen that line answering the”call inserts
plug ¢ into the spring-jack and brings her

listening-key o-into position to connect her
telephone with the plug-cireuit 78. These:

acts on the part of the operator bring-about
the following arrangement of circuits: The
plug-cireuil 7 8, and, consequently, the tele-
phone are brought into conneétion with line

conductors 1'and 2. - The contact-piéces f° f*

in the answering-jack are closed together,
whereby a cireuitis completed, including wire
4 and a portion of wire 3, throngh the cut-off
relay ¢, which being excited separates its

switch-contacts and breaks the connection of

line conductors 1 and 2 with earth and with

relay . d, respectivély, 'whersupon thé latter:

appliance permits its switch-contacts tointer-
rupt the current through signal-lamp .- The

“loeal circuit 16 17 through the snpervisory
- lamp p; but since the battery b instantly cre-

.40

.ates a current through the bridge 9 10, the

plug-cirenit 7 8, and the subscriber’s linal 2,
in which the supervisory relay m is included,

- the switch-contacts of this relay are closed

- together and complete the short circuit of

45

50

lamp p. Thesleevek?of the plug is brought
into contact. with ‘the thimble f* of the an-
swering spring-jack. o

‘The operator having learned the order may

test the line called for in any suitable way.

No special test system has been represented
in connection with this mnultiple switchboard,

. inasmuch as numerous test .systems easily

'fss
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-applicable to. switchboards of this type are
-well known.

Having ascertained . the line
called for to be free for use, the operator in-
serts plug 7' into a line spring-jack e’ of the

line and operates the calling-key n to ring

the bell at the station A'." The insertion of
this plug in the spring-jack causes a rear-
rangement of the circuits of the called line
in a manner somewhat similar to that just
traced for the calling line. The conductor

.15 becomes connected with the thimble J?of
spring-jack ¢ and with wire 3, whereby a

current is permitted to flow, which illumi-
nates the supervisory lamp p' and excites
the cut-off relay ¢ of the called line, causing

the latter appliance to break the normalline

connections with earth and with the relay d.
“When thesubscriber at station A', respond-
ing to a call, removes his telephone from its

70 .

switeh, this act permits current to flow

from battery b through the wires 9 and 10,

plug-cirenit 7 8, and line conductors 1 and 2

to station A’, whereby the telay m' is excited
and caused to aitract its armsture. The
movement of its armature connects wires 13
and 14, completing & parallel or shunt cir-
cuit about the supervisory lamp p’, made up

of wiré 11, contact-pieces f? k* and wires 13

and 14. Since this circuit has a resistance
low compared to that of lamp-p’, the current
tlirough this lamp becomes -insufficient to
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light it, while at the same time the current

“diverted through the winding ¢? of the count-
383

ing mechanism excites the magnet thereof
and. causes the actuation of the registering-
train. The movement of lever gz“ to operate
this train brings contact-pieces ¢° g” into con-

nection, and thus closes a ground branch from -

wire 3 through wire 12, including the wind-
ing ¢® of the éounter-controlling magnet.
After the completion of this cireuit the ex-
citement ‘of the magnet is obviously inde-

9o

pendent of the circuit through wires 11, 13, -

14, and 15, being dependent only on the con-

tinuance of current through wires 3 and 4,

which exists as long as.the answering-plug ¢’
remains in-the answering spring-jack ¢%..

95

The replacement of the receiving-telephone -

on its switch at either snbseribel’s station will-

be indicated by the illumination of the cor-

 responding supervisory signal p or p’, the
lighting of the former being brought-about

100

through the opening of the.shunt about it .

by relay m  and that of ‘the latter being
- brought about by the breaking of the shunt

11'13 14, closed about it by therelay.m’.. The
replacenmient. of both telephonés on their

-switches . causes the illumination' of . both

lamps p and p', which may be aceepted -asa
signal for disconnection and may be followed
by the removal of the plugs ¢ and <" from the
spring-jacks of the lines, "The removal -of
plug ¢ breaks the circuit 15 3 and brings

-about the extinetion of-supervisory lamp p’

and deprives the cut-off relay c of the called
line of current, permitting that appliance to
reéstablish- the normal. line .connections of

the line, . The removal of plug ¢ from spring-

jack ¢* breaks the circuit 4 8 and the cir-

cuit 4 3 12, permitting the cut-off relay cto

become inert and close the normal line con-
nections of the calling line and at the same
time permitting the counting mechanism to
resume its normal inert condition. The re-
placement of plug ¢ in its socket breaks the
eircuit 16 17 and deprives lamp p of earrent:

It will be observed thatthe counting mech-
anism can be brought into operative ‘eendi-
tion only through the insertion of answering-

plug i into answering-jack ¢®of the line. The

insertion-of plug ' into a line-jack of the line
leaves the counting mechanism of that line
devoid of eirenif connections by which it may
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be brought into operation. IIence the regis-
tering mechanism of the call-originating line
only becomes operative during a.connection,
and the actuation of that mechanism is deter-
mined in the response of the called subseriber
to the call-signal through the agency of the
relay m', controlling the supervisory lamp-sig-
nal associated with the line. E

I claim as my invention—

1. The combination with a telephone-line
and a connection-counter associated there-
with, of a line-jack and an answering-jack
connected with the line, a connecting-plug for
ase with the spring-jacks, and cireuit connec-
tions of the said connection-counter with the
answering - jack only adapted to codperate
with circuits terminating in the said plug to
render the connection-counter operative, as
described. ,

2. The combination with a telephone-line
and a connection-counter associated there-
with, of a line-jack and an answering-jack
cennected with the line, cireuit connections of
the counter with the answering-jack, an an-
swering-pluganda connecting-plug with their
plug-circuit for uniting an answering-jack of
one line with a line-jack of another line, and
cireuit connections with the answering-plug
adapted to cooperate with the local-cirenit
connections terminating in the answering-

. jack to render the connter operative, as de-

35.

scribed. )

3. The combination with a teléphone-line,
a connection-counter associated therewith, a
line-jack and an answering-jack connected

. with the line, an answering-plug and a con-
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necting-plug and their plag-cirenit for unit-
ing the answering-jack of one line with the
line-jack of another, circuit connections of
the said counter closed in registering contact-
pieces of the answering-jack and answering-
plug, and a relay in the plug-cireuit respon-
sive.-to current in the called-line controlling
the said circuit connections to determine the
operation of the counter, as deseribed.

4. The combination with two telephone-
lines and conductors uniting them, of a con-
nection-counter associated with one of the
tines and a relay responsive to current in the
other line, a local circunit divided at one point
into parallel branches, a supervisory signal
in one of the branches and a controlling-mag-
net of the said counter in the other branch,
whereby the supervisory signal is- shunted
and the econnection-céunter is actuated when
the relay responds te currept in the line, as
deseribed. ,

5. The combination with telephone-lines,
spring-jacks therefor and plugs and a plug-
circuit uniting the spring-jacks,-of a connec-
tion-counter associated with one of the lines
having a.controlling-magnet, a relay associ-
ated with the other line and responsive to
current therein determined in the use of the
line, a local circunit includirg a winding of
the counter-controlling magnet closed in reg-
istering contacts of the plug and spring-jack

“of the line having the counter, said local cir-

cuit being controlled by the said relay, a sec-
ond local cirenit including also a winding of
the said counter-controlling magnet, said sec-
ond loeal cireunit being controlled by a mag-
net in said first-mentioned local circuit to
maintain the continued excitement of the
counter-controlling magnet after the closure
of said first-mentioned circuit, as described.

6. The combination with a telephone-line
and a spring-jack therefor, of a connection-
counter having a controlling-magnet with two
windings associated with the line, a plug and
plug-circuit for making connection with the
line, a.local ¢ircuit including one winding of
the said magnet closed in registering contact-
pieces.of the plug and spring-jdack, and a
switch also controlling the said local circuit,

7t

8o

85

a second local circuit ineluding another wind- |

ing of the magnet, also completed in contact-
pieces closed in the insertion of the pluginto

thespring-jack, said second local circuit being

controlled by switeh-contacts closed together
in the movement of the armature of said
magnet when attracted, substantially as de-
seribed. ’ .

7. The combination with a telephone-line
having means for determining current.in the
line during the use of the telephone, a signal-
controlling magnet in the line responsive to
such current, and a cut-off relay adapted to
bregk the normal connections of the line with
the said signal-controlling magnet, of line
spring-jacksand an answering-jack connected
with the line, a pair of plugs and their plug-
circuit, a connection-counter associated with

the line, a local circuit including the magnet

of the cut-off relay terminating in normally
open contact-pieces in the line-jacks, and in
registering contacts therefor of one of the
plugs, and also in switch-contacts associated
with the'answering-jack and-adapted to be
closed together in theinsertion of a plug there-

in, a loeal circuit including the controlling--

magnet of the connection-counter terminat-
ing in a normally open contact-piece of the
answering-jack and in a contact-piece of the
answering-plug for registering therewith, and
a switch associated with the plugs control-
ling the latter local circuit, substantially as
deseribed. '

8. Incombination two telephone-lines each
provided with means at its station for deter-
mining the flow of current in the line during
the use of the telephone; a signal-controlling
device for each line responsive to such cur-
renf, a cut-off relay for each line adapted
to break the mormal line connections with
said instrument, line spring- jacks and an
answering-jack for each line, a local circuit

including the cut-off relay for each line, said

local eireuit being controlled by switch-con-

tacts closed together at any spring-jack when

3 plug is inserted therein, a connection-coun-
ter associated with each line, a local circuit
in¢luding the said .counter, and registering
contact-pieces of the answering-jack and an-
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swering-plug adapted to complete said cir-
cuit at one point, a relay and cireunit connec-
tions therefor to make the ‘relay responsive
to current in the line i whose line-jack the
5 connecting-plag is inserted, the local circuit
of said connection-counter being controlled

by said relay, substan_t.ially as described.. -
9. Incombination two telephone-lines, each
provided at its station with a device deter-
- 7o mining the flow of current in the line during
the use of the telephone, asignal-controlling
device for each line responsive to current in
the line and & cut-off relay for each’ line
adapted to sever the normal line connection
15 with sa.idsignal—controllingdevice,linespring—_
jacks and an answering-jack for each line,
an answering-plug in the answering-jack of

one line, g connecting-plug in the line-jack .

of the other line, and a plug-eircuit uniting
2¢ the plugs, a local circnit including the cut-
off relay of dne line closed in switch-contacts

of the answering-jack through the.ageney of |

the Plug therein of the Same line, a connec-

tion-counter associated with the same line, a
-25 local eircuit including the cut-off relay of the

-closed in registerin g

other line.together with a source of eurrent
contact - pieces of the
COnnecting-plug and the line-jack, said local
circuit being divided at one point into two
parallel branches, a Supervisory lamp-signal 30
included in one of said branches, a winding
of the controlling-magnet, of said connection-
counterincludedin the other of said branches,
together with registering ‘contact-pieces of
the ainswering—plug and answering-jack com-
DPleting the said branch at one point, a relay
connected with the plug-cireuit and respon-

35

- 8ive to current in the called line, said last-

mentioned: branch. of ‘the local circuit being
completed by said relay when excited, and
means for maintaining'the_continued ‘excite-
ment of the controlling-magnet of saiq coun-

40

ter during connection, as deseribed.

In witness whereof I heretnto subseribe
my name this 25th day of January, A, D. 45
1897, '

CHARLES E. SCRIBNER.:
Witnesses: : '

ELLA EDLER, -
MyYsTA F. GREEN.




