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To all whom it may concern: |
Be it known that I, CHARLES E. SORIBNER,

a citizen of the United States, residing at

‘Chicago, in the county of Cook and State of
5 Illinois, have invented a certain new and
useful Improvement in Connection-Counters
for Telephone-Exchanges, (Case No. 47 9,) of
which the following is a full, clear, concise,
and exact deseription.

My invention relates to the measurement
of telephone service, and has for its object to
provide a connection-counter and circuits
therefor associated with each telephone-line,
whereby each call for a connection sent in
from the substation of a line in response to
which a connection has been completed to
some other line may automatically be regis-
tered. | | |

In aceordance with my invention an elec-
tromagnetic counting or registering device
is associated with each line, said device hav-
ing two windings or helices. One of these
windings is included in a circuit which is
brought under the control of a relay, such
as the supervisory relay, which is controlled
by the flow of current in the called line,
whereby the counting mechanism is caused
to register the connection when the called
subscriber responds.
the counting device is included in a local ¢ir-
cuit which is closed when the counter is op-
erated, so that when the called subscriber re-
sponds the counter will operate but once and
will thereafter be locked or rendered inert to
subsequent changes in the electrical condi-
tion of the called line. Both of these cir-
cuity, which include the windings of the
counting device, are preferably farther con-
trolled by switch-contacts closed by the in-
sertion of the answering-plug in the answer-
ing spring-jack of the calling-line, and the
circuit which is first completed by the re-
sponse of the called subsecriber preferably de-
rives current from a battery applied throu gh
the medinum of a switch-contact on the line-
jack of the called line into which the con-
necting-plug has been inserted.

Further features of my invention will here-
inafter be set forth, and particularly pointed
50 out in the appended claims. -

The accompanying drawing is a diagram
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illustrating by the aid of conventional sym-
bols two telephone-lines extending from sub-
stations to a central office and a pair of plugs

and their plug-cireuit for connecting the two 55
lines together, the system heing equipped
with the connection-registers and circuits
therefor in accordance with my invention.

T'wo substations A B are 1llustrated,
equipped with the usual switching, signal- 6o
ing, and telephone apparatus, the metallic-
circuit lines of each substation extending to
the multiple switchboard at the central office
C. Theapparatus and circuits for both lines
are ldentical. An answering spring-jack o 65
and linespring-jacks b b are provided for each
line at the central office, and the limbs 1 2 of
the telephone-line are multipled to the several
spring-jacks, terminating in the back eon-
tacts of the usual cut-off relay c. The line- 4a
signaling apparatus is of the usual type and
need not be particularly described.

1'he answering spring-jack @ is provided
with the usual long and short line-springs ¢’
a®, connected, respectively, withthe limbs 2 1
of the telephone-line for engaging the ring
and tip contacts,respectively,of a switch-plu g,
and a third contact or test ring ¢?is provided
for engaging the sleeve or shank contact-
piece of the switch-plug. The answering-
Jackisfurther provided with a contact-spring
a*,which is adapted to be forced into engage-
ment with the contact-anvil a® when a plug
is inserted in the spring-jack, the spring ¢!
and anvil ¢’ being normally separated.

T'he line spring-jacks are similar to the an-
swering-jack in many respects, having line-
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springs b’ 0?, connected, respectively,with the

limbs 1 2 of the telephone-line, and having a
third contact or test ring 3. They differ
from the answering-jack, however, in that no

go

spring and anvil, such as a! ¢ of the answer-
pring ,

Ing-jack, are provided and thata third spring
b* is associated with the test-ring 4%, normally
separated therefrom, but adapted to be en-
gaged, together with the test-ring, by the third
contact or shank of the plug when the latter
1s inserted in the jack. The springs b* bt of
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the line-jacks are connected together and to
ground through the battery 1.

A counting device of the well-known type
18 associated with each subscriber’s line af
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the central office, consisting of a measuring-

train d,with a lever d’ for operating the same, |

said lever constituting the armature of an
electromagnet e, hereinafter referred to as the
““counting - magnet.” Two windingse' ¢*are
provided for the magnet ¢. The winding ¢
is included in the conductor 3,which extends
from the test-ring a® of the answering-jack to
oround, and the other winding e® is included
in a conductor 4,which extends from ground
to a relay-contact with which the armature
d’' of the magnet is adapted to engage when
in its attracted position. The armature d' is
connected by a conductor 5 with the test-con-
tacts 0® O® of the line-jacks and through the
helix of the cut-off relay ¢ to ground. A
branch wire 6 connects armature d’ with the
contact-anvil ¢° of the answering-jack, and
the spring a! of the answering-jackis ground-
ed through the source of current f.

An ordinary pair of plugs ¢g g isillustrated,

~whose tip-contacts ¢’ and sleeve-contacts g
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are united by cord strands 7 8, respectively.
through the windings of are peating-coil in

‘the usual manner, the side of the battery

which is connected with the cord strand 7 be-

ing grounded. Two supervisory relays ¢ 7

are associated with the cord-circuit, the wind-
ing of each relay being included between its
plug and the répeating coil. The armatures
of these relays are connected together, and
the normal resting contacts of said armatures
are grounded through the supervisory signal-
lamps &k k'. A conductor 9 unites the armas-
tures of the supervisory relays with the shank
or third contact ¢? of the calling-plug, and a
conductor 10 unites the shank or third con-
tact ¢° of the answering-plug with the front
contact of relay ¢/, so that when the said re-

lay is energized conductors 9 and 10 will be

connected together to unite the shanks ¢° ¢*

~ of the pair of plugs.
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To recapitulate, there is one circuit from

counting mechanism which is extended fto
the conduetor 10 of the cord-¢ircuit when the
answering-plug is inserted in the answering
spring-jack and which.is completed by the
supervisoryrelays when thecalled subscriber
responds, receiving current from battery ! by
way of theé test-contacts of the line spring-
jacks of the called line. Then after the ar-
mature o' of the counting device has once
been drawn up a second or retaining circuilt
will be closed through the winding e*® of the
magnet by way of the front contact, against

which the armature d' is drawn, and by way

of the extra contact a* and anvil a° of the
answering-jack, current being derived from
the battery f. |

To outline briefly the operation of this sys-

tem let it be supposed that the subscriber at

substation A desires his line to be connected
with the line of subscriber B. He removes

his telephone-receiver from its hook, and a

signal is transmitted to the central office in
the usual manner, to which the operator re-
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ground through the electromagnet of the

680,890

sponds by inserting the answering-plug of a
pair into the answering spring-jack a of the
calling-line. The extra contact-spring a* of

the answering-jack is thus forced into en-
gagement with its contact-anvil ¢, extending

‘the circuit of battery f to the armature d’ of

the counting-magnet and completing the cir-
cuit of said battery through the winding of
the cut-off relay ¢ by way of conductor 9.
The cut-off relay is thus energized and oper-
ates in the usnal manner to disconnect the
line-signaling apparatus from circuit. At the
same time the engagement between the test-
ring a? of the answering-jack and the shank
g® of the answering-plug extends the circuit
from ground through the winding ¢’ of the
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counting-magnet, by way of conductor 3, to

the conductor 10 of the cord-circuit, which
terminates at the front contact of relay 1.
The operator having learned the number of
the ealled subscriber inserts the calling-plug
of the pair into the line-jack of the called
subseriber’sline. The battery [ of the called
line is thus connected with the armatures of
the supervisory relays by way of conductor 9,
the shank ¢ of the calling-plug, and the test-
ring b3 and spring-jack b* of the line-jack.
Current from batteryl of the called line will
flow to ground through the winding of the
cut-off relay ¢ of the called line and will
thereby effect the disconnection of the line-
sivhal apparatus of the called line from cir-
cuit. Until the subsecriber at the called sta-
tion removes his telephone from its hook and
closes the low-resistance bridge across the
limbs of his line through his telephone appa-
ratus enough current to operate the super-
visory relay ¢’ of the called line will not flow
through the winding thereof and the relay
will remain inert, closing the circuit of bat-
tery [ to ground through supervisory signal-
lamp %'. This lamp therefore serves as a
guard-signal and remains lighted until the
called subscriber responds. When he does,
current from the centralized battery u of the

cord-circuit flows through the winding of the

supervisory relay < and causes the armature
thereof to be attracted,thus effecting the com-
pletion of the circuit 9 10 between the shanks
g% g3of the pair of plugs. Theground branch
circuit through the lamp £’ is simultaneously
broken, so that the lamp is darkened. Cur-
rent from battery [/ is now permitted to flow to
oground through the winding ¢’ of the count-
ing - magnet over the following path: from
the ground-battery [ to the spring 0* of the
line-jack of the called line, shank g° of the
connecting-plug, conductors 9 10, shank ¢° of
the answering-plug, test-ring ¢° of the an-
swering-jack of the calling-line, conductor 3,
and to ground through the winding e’ of the
counting-magnet. The counting-magnet 1s
thus energized and attracts its armature-le-
ver d', whereby the connection is registered
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by the counting-train d. Circuit from battery

fof the calling-line through the winding &?

of the counting-magnet is simultaneously
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closed to ground by way of the relay-contact |

against which the armature d’ is attracted.
ThlS last-mentioned cireuitis now eontrolled
by the spring a* and the anvil ¢® of the an-
swering -jack. It therefore remains closed
during the entire connection until the an-
swering-plug is removed from the jack, irre-
spective of any subsequent changes in the
other circuit. The response of the called
s‘lbscmbe}: In operating his switch-hook thus
effects the operation of the counting mechan-
1sm, but at the same time closes the local ¢ir-

* cmt which renders the counting mechanism

mdepeudent of any aubsequent changes in
the circuit of the called line. The ea,lled sub-
scriber therefore cannot increase the number
of registrations by vibrating his switeh-hook.
When thesubseribershave finished their con-
versation,as each replaces his telephone upon
its hook and breaks the cireuit of the b%tery
wthrough his telephone-line the supervisory
relay Wthh has been associated with hisline
will be deénergized and will allow its arma-
ture to fall bmk The local circuit through
his supervisory lamp will thus be closed and
will receive current from the battery I of
the called line, thus lighting the lamp, which
indicates to the opem‘ror th‘at the conversa-

“tion has been finished and that the connection

may be taken down. In removing the an-
swering-plug from the answering-jack of the
called line the circuit of battery £ through
the counting-magnet will be broken at the
contacts at af and the magnet will be deéner-
gized, allowing its Ebrlﬂfttlll‘e ¢’ to fall back to
its normal or nnattracted position.
Having thus deseribed my invention, I
claim as new, and desire to secure by Letters
Patent the fc}llowmw
The combination with two telephone-
11nes united for communication through a
plug-circuit, of a service-meter assoelated
with one of the lines, a supervisory relay re-

sponsive to current in the other line deter-

mined by a telephone-switeh at the station of

sald line, a local battery-circuit connected

with a local contact-piece of the spring-jack

of the called line, closed through a register-

ing contact-piece of the plug in said spring-
Jack and having two branches adapted to be
closed altemately by the supervisory relay,
a supervisory signal-lamp being contained in
one of said branehes and the other of said
branches being continued through a winding
of the service-meter of the other line b 7
means of registering contacts of the answer-
ing-jack and angwermmplu g, as described.

conductor 10 connecting
said supervisory relay with a contact of the
answering-plug and so with said contact a?,

&

The combination with two telephone-
111168 extending {rom substations to a central
office, of spring-jacksfor thelines at the cen-
tral oﬂlee a pair of plugs and their plug-cir-
cuit for unitinw the lines in response to a call

from one of tne lines, an electromagnetic con-

nection-register ﬂssoerated with the calling-
line, a supervisory relay in one of the con-
duetors of the plug-circuit, controlled by the
low of current in the called line, a source of
current connected with a contact of the
spring-jack of the called line, a conductor 9

Torminga part of theplug-circuitand adapted

to be eonneeted with said source of current
when the eonnecting-plug is inserted in the
spring-jack of the called line, an armature

for the said supervisory relay connected with.

saild conGuetor 9, a back contact for the said
armature connected through a signal &' with

a return-conductor 1ea,dm<r to the sa,ld source
Of current, a front contact for the said arma-
ture, and a return-circuit from said front con-
tact to the source of current, including the
magnet of sald connection-register, substan-
tially as set forth. ,

The combination with two telephone-
].mes extending from substations to a central
office, of spring-jacksforthe lines at the cen-
tral ofﬁc@, an answering spring-jack and a
line spring-jack for each line, a pair of plugs
and their plug-circuit for connecting the lines
together from the answering-jack of the call-
ing-lineto a line-jack of the called line, a con-
nection - register included in a wrounded
branch from a contact a® of the answering-
jack of the called line, a supervisory relay in-
cluded in a conductor of a cord-circuit and
controlled by the flow of currentin the called
line, an armature for said relay, a grounded

‘source of current connected with a contact of

the line spring-jack of the called line and
adapted to be connected with the armature
of said relay when the connecting-plug is in-
serted in salid line-jack, a supervisory signal

k" included in a grounded conductor from the

back contact of said supervisory relay, and a
the front contact of

substantially as and for the purpose set forth.
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In witness whereof I hereuntosubsecribe my

name this 2d day of October, A. . 1899,
CHARLES E, SCRIBNER.

Witnesses:
FLORENCE K. SUMMERS,
HErrna EDLER.
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