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o ail whom 4t may concern:
citizenn of the United Siates, residing  at
Blyria, 1 the countv of Lorain and otate
of Ghio, have invented certain new and use-
ful Tmprovements in Teleghene Meter Sys-
tems and Apparatus, of which the following
i o specification, reference being had therein
to the accompanying drawing. - -

3y invention relates to telephone. meter
systems and apparattus in general, and par-
ticularly to such as are designed and con-
structedd for measuring and registering the
duration or leneth of time the telephone 1s
1 use, a8 distinguished from the number of
times that 1t 1s used. |

The vrincipal object of the present in-
venfion is to provide a registering meter
driven by an electric gnotor connected to the
i

ine circult of the telephorie instrunents

and designed to be operated by current flow-

g in the line. :
in my companion application, Serial No.
260,016, T have disclosed a telephone meter
> gvstem in which the electric motor of the
weter is designed {o rotate in one direction
v current flowing in a certain direction in
e line to operate the meter, and to rotate
Cidiy in the opposife divection when current
' is veversedd 1n the Hhe without operating the
meter, the cord cireuit at the central office
Leing so arranged that current will flow 1n
cpoosite divectlons in two connected lines
s that the meter of one of these lines will
vegister while the other remains unatiected.
In that system the meter of the connected
lines which is to register {which is prefer-
by that of the calling subscriber) begins
to register when the subseriber removes his
* receiver from the hook and continues fo
rewister until he again hangs up his ve-
~petver, so that the meter will vegister the
Gotnd time that his recelver has been off the
hﬁ@k. | - | S o '
Tt 1s the principal object of my present
invention to provide a system and apparatus
in some respects similar to that above out-
lined. but in which the meter of the sub-
seriber fo be charged will register only
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during the time that both his receiver and

ihe receiver of the called subscriber are
off the hools, that is, during the actual {ume
that the complete connection for conversa-
{1on 18 made. | |

~ With this and other objects In view, the

Be 1t known that I, Ray H. Mansox, a :

invention consists in the novel apparatus

and circuits, together with their combina-

tions, hereinafter described and illustrated

in the accompanying drawing, in which the
figure shows in diagram two subscribers’
stations, together with the central office cir-

cuit terminals and the connecting cord cir-

cuit therefor, the meter apparatus at. one

station being shown in enlarged detail.
Referring to the drawing, A represents

the calling subscriber’s station, and B the

called subscriber’s station, each being pro-

vided with the usual transmitting and re-
ceiving instruments. Station A 1s.connected
by line wires 1 and 2 with the answering

jack J at the central office. Any preferred
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line indicator, and cut-off, represerited by K

and L, respectively, may be employed at the.
central office in connection with jack J, those
shown being of a well known type which
need not be described as they form no part
of the present invention. It will be under-
stood that my invention is suitable for and
may be adapted to any telephone system.

~ The meter C comprises an electric motor
M having a permanent or separately excited
field mmagnet m and an armature m'. The
armature m! is geared by worm d to a large
oear wheel I of the registering mechanism.
Concentric with gear wheel I or otherwise
mounted in relation thereto is a dial disk ¢
adapted to be engaged by a pawl ¢° mounted
upon gear wheel D and driven thereby when
said gear wheel rotates in a given direction,
but to pass idly thereover when said gear
wheel is rotated in the opposite direction.
A stop pawl d® also engages the teeth of the
dial disk d*' to positively prevent the rota-

tion of the latter in a backward direction. -

The armature of motor M is connected. 1n

series with the line by leads 3 and 4, and a
“condensor X is bridged across the terminals
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of these motor leads. An inductive resist-

ance or choking coil F is preferably inserted
in the armature circuit of the motor to

10C

choke back and eliminate any noises that -

might be produced and impressed upon the
line from the commutator of the motor.

In order to provide a constant speed.for
the motor, I employ a regulating resistance,
shown diagrammatically at R,and controlled
in any suiltable manner, such as by a cen-
trifugal governor ( mounted upon or con-
troiled by the armature shaft of the motor.
This regulating resistance R is normally
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hort civeuited through the contacts of the
governor {x, buw when the speed of the motor
exeeeds a predetermined limit this short cir-
ctiit 18 open and the resistance R thereby be-
comes ellertive {o reduce the speed.

At the central office the cord circuit is
represeited at I as of a well known com-
nen batiery 4-relay type which need not be
deseribed in detatl. A battery 2 is connected
to this cireuit, to su_oly current for the tele-
phone instruments and
the electric motors of the meters.

. P18 the answering plug of the cord cir-
cutt and Pt ois the calling plug. For the
puipose of my invention 1 provide velay
contacts adapted to reverse the Zonnection
of the battery with the answering plug upon
the completion of the balliing ciréuit of the

called snbseriber. While these contacts may

be operated by any relays suitably connect-
cd, T prefer to arranige them to be operated
Ly the tip ecalling (supervisory) relay S,
as shown. In its normal position, when the
movithle member of this relay is upon its
back contacts s, c'ront from battery A will
flow to plug P in the same direction as it
flows to plug P, hut when relay S is ener-
gized the movable member will connect with
contacts s* and currvent will low from but.
tery /4 to plug PP in the reverse direction
from that in which it flows to plug I’
Lhe operation of the system and meter
will be apparent from the foregoing, and is
as follows: Calling sul.seriber '
moved his receiver from the ‘hook, when
answering plug P is inserted into the Jack J
current will flow from battery 7, one of the

hack contacts ' of relay o, tip of plug P,
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Ime~wire 2, motor M, instruments of sub.
scriber A, line wire 1, and return to battery
by sleeve of plug P and the other contact s,
This direction of current is such as io drive
the armature of motor M at station A in-its
idie direction, that is, so as not to operate
the registering mechanism of the meter
The disk B of the motor will therefore be
rotated 1 anti-clockwise direction so thai
pawl * will travel idly over the teeth of
the register disk ¢* which will he held POsI-
tively against movement in that direction
by pawl #, Iaving ascertained the nyu n-

ber of the subscriber wanted. the Operator ;

mserts calling plue P? into the calling jack
of subscriber. 3. When subscriber I3 re.
moves his receiver from the hook, the cir-
ciit 18 completed through the mstruments,
meter motor, and line wires of that station

from battery /4 in the same direction as .

that just traced in connection with station
. The meter motor of station B will there-
fore be rotated in its idle direction and the
meter of the called station will not Tegister.
This cirenit also ineludes the magnet of the
relay 5 which thereupon attracts its arma-
ture, thereby opening the cireuit of sub-

also for operating

[

A having re- .

plug P

I claim and desire

ccentral office, means at
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seriber A at contacts st apd closing it at

contacts 5% Gurrent now {1 . from battery
i through one of contaets s*, the sleeve of
plug-P. to station ‘A, returning by the tip of
and the other contact 52 to batfery,
thereby reversing the flow of current u pon
ne line of the calling subscriber. This re-
versal of current reverses the direction of
rotation of armature m' of motor M ai st
lon A and will drive disk D in the clock-
wise direction to operate the registering dial.
Lhe meter of station .\ therefore begins to
register as soon as the called subscriber 1o-

moves his receiver from the hook, while the
called subscriber continues to

motor of the
rotate 1n the idle direction. Tt will thus
be seen that the calling subscriber alone is
charged, and that only for the time duaring
which the connection is actually completed
with the called subscriber. Another ad.
vantage of this system is that when a con-

versation 1s completed and the cathng sub-

scriber desires another connection, the mo-
tor of his meter will be reversed when the
called subscriber hangs up lhis receiver, so
that the calling subscriber will not be
charged for the time that he must wait for
another connection. |
Many changes may be made in details of
construction and arrangement of parts and
circuits without departing from the spirit
of my invention, and these 1 wish it under-
stood tall strictly within the scope and pur-
view thereof; for instance, the meters of
the subscribers might be located at central
office if preferred. also the type of gear and
the ratio of connection between the motor
and the registering device may be varied at
pleasure. L -
Having thus described my invention what
to secure by Letters Pat-
ent 15— '
L In a telephone system, a plurality of

subscribers’ stations and a eentral office, line

cireuits connecting said stations with said
; said central office for
extablishing a speaking connection betyween
two of saxd subseribers’ stations, and an clec-
trically operated time registering device en-

erglzed from one of said subseribers’ cireuits.
and ar

anged to register only the time dop-
g which both of such line eircuits are in

talking condition.

2. In a telephone system, a plueality of
subscribers’ stations connected by suitable
hne cireuits with a central oflice, speech
transmitting and receiving instruments at
sald subscribers’ stations, a time registering
deviee at one of said stations at least, an
electric motor driven by electric energy sup-
phed-from the central office over the line cir.
cutt and arranged to operate said register-
ing device, a source of electrical energy, and
circuit connections completed -only during
the interconnection of the talking apparatus
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- $alkine circult between sald subscriber’s sta-
e
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of two stations to drive said motor and op-

ing circuit at said central office for said hine

“upon said line circuit a current from said

and means for reversing said flow of cur-:

same when rotating in the opposite direc-
~tion, a connecting circuit at said central otfice

‘same direction to two connected lines, and

946,381

erate said registering device. _

3. In a telephone system, a plurality oi
subscribers’ stations connected by suitable
line circuits with a central office, a connect-
ing circuit at said central office for said line

circuits, a time registering device at a sub- |

scriber’s station, an electric motor at such
substation driven from the line circuit of
that station and operatively connected to
said time registering device to operate the
same only upon the flow of current i a pre-
determined direction, and means for estab-
lishing current flow in that line of the
proper direction upon the completion of a

iion and another subscriber’s station. ._
4, In a telephone system, a plurality ot

subseribers’ stations connected by suitable

line cireuits with a central office, 2 connect-

cirenits, a time registering device at a sub-
seriber’s station, an electric motor at such
substation driven from the line. circuit of
that station and operatively connected to
said time registering device to operate the
same only upon-the flow of current in a pre-
determined direction, means for impressing

connecting circuit in the opposite direction.,

rent to operate the registering device upon
the completion of a talking connection with
another subseriber’s station. |

5. In a telephone system, a plurality of
subscribers’ stations connected by suitable
line cireuits with a central office, a connect-
ing circuit at said central office for said line
circuit, a time registering device at a sub-
scriber’s station, an electric motor energized
fromn the line eircait of that station and hav-
ing a rotatable armature operatively con-
nected to said time registering device to op-
erate the same upon the flow of current in

a predetermined direction, but not affecting-|

satd thue registering device upenthe flow
of current in the opposité direction, means
for impressing” upon that line a flow of cur-
rent from said connecting circuit in the in-
operative direction, and means for reversing
said:flow of current when a talking circuit
is. completed with another subscriber’s sta-
tion. | S
5. In a telephone system, a plurality o
subseribers’ stations connected by suitable
line circuits with a central office, a time reg-
istering device at each of two-of said sub-
seribers’ stations, an-electric motor energized
from said line circuits and inoperative to
drive sald registering devices when rotating
in one direction, but operative to drive the

adapted to supply initially current m the

geribers’ stations.

a

—_—

in one of said lines upon the completion of

the talking circuits at said connected sub-

7. In a telephone system, " -éalling'" and a

called subscriber’s station connected by sut-

means Tor reversing the direction of current
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able line circuits to a central office, a time

réegistering device at each of said subscribers’

stations provided with electrical actuating

means energized from said circuits operative

to continuously drive said registering. de-

vices upon the flow of current in said lines
in a predetermined direction, a connecting
circuit at said central office arranged to sup-
ply current initially to said line circuits in
the same inoperative direction, and a relay
associated with said connectinig circuit en-
ergized upon the answering of the callea
subscriber and arranged to reverse the flow

of current in the circuit of the calling sub-
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scriber to drive the actuating means located

at the calling substation. -
8. In a telephone system, a calling and a
alled subscriber’s station connected by suit-

able line circuits to a central office, a time

registering device at each of said subscribers’
stations provided with electrical actuating
means energized from said circuits operative

90

to. continuously drive said registering de-

vices upon the flow of current in said lines
in a predetermined direction, a connecting

cireuit at said central office arranged {o sup-
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ply current initially to said line circuits in

the same inoperative direction and provided
with a supervisory relay for the called sub-

scriber’s Iine, and contacts controlled by said

supervisory relay to reverse the flow of cur-
rent in the cireuit of the calling subscriber
upon the answering of the called subscriber
to drive the actuating means located at the
calling substation. ' |

9. A connecting circuit for telephone lines
comprising_suitable terminals, time period

measuriig meters associated with the lines,
-aSource of electric energy operatively con-

nected to said circuit, and a relay arranged

to reverse the connection of the source of

energy to the line of the calling subscriber
when a through talking circuit between two
subscribers is completed whereby the meter

.of the calling subscriber may be operated.

10. A connecting circuit for telephone

lines comprising suitable terminal plugs,
meters associated with the lines, a source of

electric energy operatively connected to said

circuit, a relay arranged to reverse the con-
nection of the source of energy to the line of

the calling subsciiber when a through talk-
ing circuit between two subscribers 1s com-

pleted whereby the meter of the calling sub-

scriber may be operated, said relay consti-

tuting also a supervisory relay connected to

the tip of the calling plug, the contacts op-
erated by said supervisory relay serving to

‘reverse such connection.
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11, A (*unwohnﬁ cirenit  for telephone
s comprising  suitable ternnals, - time
period measuring meters assoc ated ith the
lines, a source of clectrie energy oper atively
o connected to said civenit, and means for ro.

versing the connection of the sotirce of en-

eroy to the line of the calhng subseriber
whevehy the meter of the ctllnm stibseriben
may bhe operatoed.

10 120 A connecting  civeuit for telephone |
lines comprising suitable terminal plugs, |
time period mensuring  meters aw{)cmto{l;
with the lines, o souree of electric CHOTEY O~

“mq}n ly conneeted {o
TOr 1‘01{ IHI‘i“ Liie CONIIee!
the Tine of (IIL calls Mo subser iher wherso

.-.11(1

fl {,HL ; Z:':*
i of

meter of the calling “sthser iher miny be oper
atod, sueh revers e menns helng
control of one of the Pmmmiw
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