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To wll whom it may concern:

Be it known that I, FRANK R. MCBERTY, a
citizen of the United States,residing at Evans-
ton, in the county of Cook and State of Illi-

5 nois, have invented a certain new and useful
Improvement in Service - Meters for Tele-

- phone-Lines, (Case No. 85,) of which the fol-
lowing is a full, clear, concise, and exact de-
scription.

0 - This invention concerns the recording or
counting for each line the connections 1111131-
ated by the user of the line and attaining re-
sponse at the called station. The type of
mechanism is that described in my applica-

15 ftion, Serial No. 618,535, filed January 9, 1397,
(Case No. 50.) Thespecialfeatures of the in-
vention herein described are designed to per-
mit the use of such connection-counting or
service-metering mechanism in relay- smtoh-

20 boards of the Well known type.

- Inarelay-switechboard each lineis provided
with a cut-off relay for severing the normal

connections of the line with the individuaal

line-signal. The magnet of this relay forms

55 part of the local cireuit terminating in con- |

tact-pieces of the spring-jacks of the line,
with which contact-pieces another portion of
a batterv-circuitis closed through an inserted
plug and a conductor attached thereto. The
30 conductor terminating in the plugs includes
a signal-lamp controlled by a magnet in the
path of the current flowing to the subscriber’s
station, the current bemﬂr determined by the
posmon of the telephone-swneh at the sta-
35 tion, by which the operator is enabled to su-
pervise established connections. Such a su-
pervisory signal is associated. with each of a
pair of connecting-plugs, the circuit of each
lamp normally terminating in the local con-
40 tact-piece of a plug to which it belongs. In
the present invention the connection-counter
or service-meter of each line is included In

the portion of the Jocal eircuit with the mag-

netof the cut-off relay, and the service-meter
45 is adapted to respond to a current of greater
strength than that required by the cut-off re-
lay for its operation. The resistance of the
conductor of the local circuit terminating in
the answering-plug, which is designed to form

so- with the conductor, including the service-me- | phone the switch is permltted to close a cir- too

terand the cut-off relay, a closed local circult
during a connection, is controlled by arelay
in the path of current through the calling-
plug to the called substation, the contr ollmﬂ'
agency being arranged to diminish the re-
sistance of the eonductor mentioned when the
telephone at the called station is taken for
use. ILpreferably place the supervisorylamp
of the calling-plug in this local conductor and
control the lamp through the agency of a
shunt operated by the supervisory relay in
the path of current to the called line. The
response of the called subscriber then through

the same agency shunts thé supervisory lamp _

and brings about the increase of current in
the local cireuib of the service-meter which is
required to effect its operation. The super-

visory lamp associated with the answering-

plug should then be placed in the local con-
ductor terminating in the calling-plug and
may be controlled by a like shunt, includ-
ing the switch-contacts of the supervisory re-
Iay in the path of current tothe call-originat-
ing line.
supervisory lamps each in a circult closed
through the plug with which the other lamp
is associated I believe to be novel and con-
stitutes a feature of the invention. To the
end that the temporary replacement of the
telephone on its switch at the called station

‘may not effect a second operation of the ser-
~vice-meter I apply a normal shunt about the

magnet of the service-meter, closed in a nor-
mal resting contact of the almature thereof,

of such value that when the shunt-circult has |

been broken the ordinary current adequate

This reciprocal connection of the .
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for operating the cut-off relay shall be suffi-

cient for the e*cmtement of the service-meter

also.
The invention is 111115131&13@(1 in the dIaw—

ing which forms a portion of this applica-

QO

tion in conjunction with the usual and well-

known circuits of the relay-switchboard.

The apparatus at the substations of lines

enterm o a relay-switchboard is commonly ar-

ranged o maintain an open circuit of the line

95

Wibh respect to sources of unvarying electro-

motive force until the telephoneis taken from
its hook foruse. During the use of the tele-
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cuit of comparatively low resistance thmuwh
the telephones. The line conductors from

the substations are connected with spring-
jacksa and a’in & telephone-switchboard, and
normal extensions from them are led through
the switch-contacts of a cut-off relay b to the
poles of a common souarce ¢ of carrent. The
extension of one line conductor of each line
traverses the magnet-winding of a line-signal
or signal-controlling relay d. The ma,ﬂ'net-
wmdmﬂ' of the cut-off relay b forms part of a
conductor 1, connected at one terminal with
a pole of the common batterycand atits other
terminal in multiple with local insulated con-
tact-rings of the spring-jacks g and a’. Plugs
e and ¢ are furnished for uniting lines, the
like line-contacts of which are united by a
plug-circuit 23and 4 5, induectively completed
through the repeating coil 7, and having a
bridge connection, including the common bat-
tery %. The conductors 4 and 5 of the plug-
circult 1nclude the ma,crnet windings of su-
pervisory relays ¢ and ¢g', which control su-
pervisoryvlamps 2 and 2', of which the former
i1s assoclated with the answering-plug ¢ and
the latter with the calling-plug e’. A calling-
key for applying a source of ealling-current
to a called line through the calling-plug ¢’
and a listening-key for connecting the oper-
ator’s telephone Wlth the circuit are to be as-
sumed.

The mechanism and circuits so far de-

- seribed are those which are usual in a relay-
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~jackof the calling-line.

when the relay is exeited.
ductor 10 is led from the same pole of bahtery

switchboard. In applying my invention to
such a switchboard the actuating-magnet of

‘the service meter or register 7 is interposed

in the conductor 1. This register hasa mag-
net and an armature therefor, a train of
counting-wheels actuated or controlled by an
escapementorother snitable device moved by
the armature, and a pair of switeh-contacts
arranged to move simultaneously with the ar-
mature, one of the contacts being, preferably,
carried thereon. These contaets ¢’ 2° control
a shunt 6 about the magnet of the meter. A
conductor 7 is led from the pole of battery ¢
opposite to that with which the conductors 1
are connected to the local contact-sleeve of
the answering-plug e, and the conductor in-
cludes the supervisory lamp A’ of the calling-
plug. About the lamp is a shunt-circuit 8
aund 9, eontrolled by the switch-contacts of a
supervisory relay ¢', the circuit being closed
A similar con-

c¢to the local contact-piece of callm ag-plug ¢’
through the supervisory lamp re. 1This con-
ductor includes also a resistance-coil k. The
shunt 11 of the lamp is controlled by the su-
pervisory relay g. An incoming call from a
substation—for example, from. that repre-
sented at the left of the sheet in the draw-
ing—is signaled to the operator by the light-
ino* of the secondary signal-lamp of the call-
ing-line. The onerator answers the call by
inserting the answering-plug e in a spring-

Having learned the

|

lamp A'.

600,453

identity of the line with which coniection is
reqmred the operatorinserts thecalling-plug

¢’ in a spring-jack of the line wanted and by
means of the calling-key rings the bell at the
station. The insertion of the answering-plug
in the spring-jack of the calling-line com-
pletes a loecal cirecuit 7 1. The resistance of
the signal-lamp A2’ in this circuitis such as to
permit the passage of sufficient currentin the
local circuit formed to excite the cut-off relay
b, but not to permit the passage of sufficient
current to excite the service-meter+ while the
shunt 6 about the latter is complete. The
lamp A’ is lighted by the current tra,versinﬂ
it. The insertion of the calling-plug ¢’ in a
spring-jack of the line called for 11lcewme COIn-
pletes a local eircuit 10 1, including the cut-
off relay of the line, whereby the normal con-
nections of that line also are broken and the
answering-lamp 5 is excited. Inasmuch as
the telephone is off the hook at the calling-
station, however, the supervisory relay is ex-

cited and the shunt about the answering-

lamp is closed. The resistance-coil £ in the
cireuit therewith prevents the current in the

local cirenit from increasing to a sufficient

volume to operate the service-meter of the
called line, however. When the telephone at
the called statien is taken for use in response
to the ringing of the bell, the relay ¢’ is ex-
cited and closes a short circuit abont the
The current in the circuit thus
formed is so greatly increased that the arma-
ture of the service - meter is attracted and
breaks the shunt 6 about the magnet of the
meter, at the same time effecting the registra-
tion of the call on the counting-train. If
now the telephone at the called station be

replaced on its switch, the short circuit of
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the lamp will be broken but the introdue- -

tion of the resistance of the lamp into the
local circuit of the service-meter will not di-
minish the current in the circuit to a suffi-
cient extent to release the armature of the
service-meter, which will therefore remain at-

tracted without farther control of the super-

visory relay of the called line until the an-
swering-plug is withdrawn from the answer-
ing-jack of the calling-line. |

Having thus de%crlbed my invention, I
claim as new and desue to secure by Letters
Patent—

1. The combination with the telephone—lme
and spring-jacks thereof, and a plug and
switeh cord-circuit for maklnﬂ' connection

- with the line, a cut-off relay for severing the
normal connections of the line, havmﬂ' its

actuating-magnet in a local circuit clnsed in
registering contact-pleces of a spring-jack
and a plug therein, a service-meter having
its actuating-magnet in the same local cirenis
adapted for operation by a current greater
than that required to operate the cut-off re-
lay, a resistance in the local circuit and a
switeh for shunting the resistance, a normal
shunt of the service-meter and switch-con-

| tacts at the armature of said meter adapted
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to break the shuﬁ‘n; whefeby the cut-off relay
is operated when the local circuit 18 com-
pleted and theservice-meter is operated when

the resistanceis shunted and remainsexcited, |

as described. |

2. The combination with a telephone-line,
spring-jacks thereof and a pair of plugs and
a switch cord-circuit for making connection
from the line to another, said lines being pro-
vided with switches at their stations for de-
termining the flow of current in the lines in
the use of the telephones, of a cut-off relay
for the line for severing normal ground con-
nections thereof, a local cirecuit closed in reg-
istering contact-pieces of the answering-plug
and spring-jack including said cut-oif relay,
a service-meter having its actuating-magneb
in the loeal circuit, a supervisory-signal lamp
in the portion of the local eircuit terminating
in the answering-plug, a supervisory relay in
the path of current to the called line, and a
shunt of the supervisory lamp controlled
thereby, the cut-off relay being adapted to
operate upon current through the supervisory
lamp, and the service-meter being adapted to
operate only when said lamp is shunted, as
described. |

3. The combination with telephone-lines
and spring-jacks thereof, the stations of said
lines being provided with switches for deter-
mining the flow of current in the lines, an
answering -plug and a calling-plug with a
switeh cord-circuit for uniting lines, a source

of current in the switch cord-circuit, and a-

supervisory relayin the pathof current there-
from to the calling-plug, a conductor for
each line leading from a battery to normally
open contact-pieces in the spring-jacks of
the corresponding line, a cut-off relay and a
service-meter for each line havingtheir mag-

nets in the said conductors of the lines, the.
service-meter requiring for its operation a

current greater than that required by the
cut-off relay, and a conductor from the other
pole of said battery to contact-pieces of each

of said plugs adapted to register with the lo-

cal contact-pieces of the spring-jacks, the
conductor terminating in each plug being
adapted tosupply to the circuit through a cut-
off relay of the line with which it is connect-
ed a current sufficient to operate the cut-off
relay only, and means controlled by the said
supervisory relay for increasing the current
in the conductor to the answering-plug, as

described.

4. The combination with telephone-lines

adapted for the automatic control of signals,
spring-jacks for the lines and plugs and a
switeh cord-cireuit for uniting lines, a source

&

of current in a bridge of the switch eord-cir- 6o

cuit, and a supervisory relay in the path of
current from the bridge to each of the plugs,
a loeal circuit for eachline closed in register-
ing contacts of the spring-jack and plug, a
cut-off relay and a service-meter in the local
circuit of each line, the service-meter requir-

| ing for its operation a current greater than

that required by the cut-off relay, a second-

ary signal in the conductor of the local eir~

cuit leading through each plug, the second-
ary signal in the conduector to the answering-
plug being associated with the calling-plug
and controlled by a shunt through switch-
contacts of thesupervisory relayof the called
line, the said shunt being adapted to produce
sufficient current in the local circuit of the
answering-plug to operate the service-meter,
a secondary signal associated with the an-
swering -plug in the ecircuit to the calling-
plug controlled by a shunt through switeh-
contacts of the relay for the calling-line, the
resistance of said conductor leading through
the calling-plug being always sufficient to
prevent the operation of the service-meter,
substantially as desecribed.

5. The combination with two teiephone-
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lines, a spring-jack for each line, an answer-

ing and a calling plug for making conneetion
from one of the lines to the other, a switch
cord -circuit for the plugs, and supervisory
relays in the switch cord-circuit, each re-
sponsive to current through one of the plugs;
a local circuit for each line closed through
registering contacts of the spring-jack of the
line and the plug therein, the local eircuit to
the calling-line being controlled by the su-
pervisory relay of the calling-plug, and the

local circuit of the called line belng con-

trolled by the supervisory relay of the an-
swering-plug, and electromagnetic mechan-
ism in the portion of the local circult perma-
nently associated with each line; whereby

the said mechanism of either line is con-

03
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trolled by the supervisory relay associated -

with the other line, as described.
In witness whereof I hereunto subscribemy
rname this 11th day of January, A. D. 1900.

FRANK R. MCBERTY.

‘Witnesses:
o ELLA EDLER,
DuNcAN E. WILLETT.
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