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Tewall whom it may concern:

Be it known that I, Ray H. Maxsox, a
citizen of the United States, residing at
Elyria, in the county of Lorain and State of
Olio, have invented certain new and useful
Improvements 1In Telephone-Meters and
Cireuit Connections Therefor, of which the
following is a specification, reference being
had therein to the accompanying drawing.

My invention relates to telephone meters
and, circuit connections therefor, and has for
its object the provision of a meter operated
by a clock movement or clock train and
means associated with, or connected to, the
circuit of the telephone instruments for
starting and stopping the meter and for re-
winding the driving power of the clock
movement.

In carrying out my invention I provide a
registering mechanism  for registering the
length or duration of time that the telephone
instruments with which it is assoclated ave
in ‘use. This registering mechanism is
driven by a clock movement actnated by a
weight or its equivalent ard controlled by
an escapement of any well known or pre-
ferred form. Means are provided for re-

“winding the weight and for starting and

stopping the escapement such means being
controlled by an électromagnet associatec
with the cirenit of the telephone instru-
ments. The electromagnet may be made re-
sponsive to the flow of current in the line
irrespective of its direction, or it may be
made responsive to the flow of current in one
direction only, - this latter arrangement
adapting the meter for operation in connec-
tion with the systems disclosed in my co-
pending  applications, Serial = Numbers
369,016, 369,017 and 369,018,

T have illustrated and described my in-
vention as applied to a specific telephone
system, but it will be understood that this
application is only illustrative and that the
invention is applicable to any system.

My invention is illustrated in the accom-
panying drawings, in which—

Kigure 1 is a diagrammatic view:of a sub-

- seriber’s station provided with my improved

meter, a form of central office line terminal

with its associated apparatus being also
shown; and Fig. 2 is a diagram of a cord
circuit which may be employed in connec-
thiou with the apparatus and cireuit shown in
‘ig, 1,

Referring to the drawings, A represents a
subscriber’s station provided with the usual
transmitting and receiving instruments and
connected by line conductors 1 and 2 with

spring jack J at’ central office. The line

signal K and cut-off relay L at central may-

be of any preferred type, those shown being
of a well known system which need not be
described.

At subscriber’s station A, I have shown’

my meter as comprising a registering disk
D’ arranged to be driven by a clock move-
ment of any preferred construction, that
shown including an actuating weight W con-
nected to the ratchet wheel & in the usual
manner. The clock movement is controlled
by an escapement wheel d' and escapement
@2, the Iatter being timed by a small pendu-
lum weight w. It will be understood that
the clock movement and the escipement de-
vice may be of any preferred construction,
and any well know equivalents for the actu-
ating weight W and the escapement weight

a0 may be employed, such as’a main spring.

and a balance spring respectively.

“The actuating power of the clock move-
ment may be rewound by means of a pawl B
pivoted to a lever C and controlled by an
electromagnet M. The lever C also carries
an arm ¢ adapted to engage balance weight
w0 or some part of the escapement device, so
as to release or stop the escapement to start
or stop the clock movement. Electromagnet
M is shown as connected in series with line
conductor 2, and its terminals are bridged
by a condenser E. This magnet if unpolar-
ized is responsive to the flow of current in
the line circuit in either direction to attract
its armature and lift lever C, or it may be
made responsive to the flow of current in
one direction only by the employment of a
polarizing magnet m. Pawl B 1s arranged
to be thrown out of engagement with ratchet
d in any $uitable way when the motive
power is fully wound up, this being shown
as an inclined face b on said pawl adapted
to be engaged by weight W when in its ele-
vated position. In order that pawl B may
be swung clear of ratchet d after a rewind-
ing impulse, to permit the weight to act, an
inclined surface b’ is provided which en-
gages a fixed pin * at the end of the re-
winding stroke.

Any “form of connecting circuit or cord
cireuit at the central office may be employed,
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that shown being of a well known 4-relay
type in which the battery is reversed with

‘respect to the answering and calling plugs,

as set forth in my application, Serial No.
369,016. ‘

The operation of my meter when asso-
ciated with a telephone system is as fol-
lows: The subscriber at station A having re-
moved his receiver from the hook, and there-
by completed his line circuit from central
office, when the central office operator inserts
answering plug P into jack J of that line,
current will flow from battery % out over.the
line cireunit, through the winding of magnet
M and the transmitting and receiving instru-
ments, thereby supplying current for the
transmitting and receiving instruments and

~energizing magnet M which attracts its ar-
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‘the driving power or wei

mature and lifts lever C. The lifting of
lever C removes the stop arm ¢ from the es-
capement mechanism, and thereby starts the
clock movement.
in contact with ratchet & to partly rewind
ght W, the pawl B
then being thrown out of engagement with
ratchet wheél d by the engagement of in-
clined surface b* with fixed pin 5% Conver-
sation from subscriber’s station A with the
central office, and with the called subscriber
subsequently, may then proceed, and the
meter will run continuously during the flow
of current in the line and record the length

course pass through the condenser E while
the energizing current passes through mag-
net M. If the rewinding by a single im-
pulse of lever C is insufficient, a succession
¢f impulses may be sent from the central
office, or the line circuit may be repeatedly
opened and closed at the subscriber’s station,
to produce a sufficient winding of the weight.
- Tt is sometimes desirable to operate the
meter only during a certdin connection made
at or through the central office, for instance,
when it is desired to charge either one or the
other of two connected subscribers for a call,
or to charge a subscriber for the actual time
of the conversation after the through con-
nection has been made. This may be effected
by arranging the electromagnet M to re-
spond to current flowing in a given direction
only in the line circuit. To accomplish this
I employ a polarizing or permanent magnet
m, in combination with electromagnet M.
Under this arrangement, in combination
with the cord circuit shown in Fig. 2, it will
be seen that when two subscribers are con-
nected for conversation current will flow
out over the lines from battery % in opposite
directions, and, the electromagnets at both
stations being polarized, only one of them
will attract its armature and start its meter.
While I have shown and described the
meter as located at the subscriber’s station,

-this is not essential as it may be associated

It also operates. pawl B {-tromagnet and carrying

969,789

ith the subscriber’s Hine circuit at any other
point such. as at the central office,

_Having thus described my invention what

T claim and desirve to secure by Letters Pat-
ent is— : ‘
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1. In a telephone meter, a time register- -

ing mechanism, a clock movement for driv-
ing the same, an escapement therefor, a re-
leasing and stopping device for the escape-
ment of said clock movement, a rewinding
device for said.clock movement, and an elec-
tromagnet arranged to control said releas-
ing and stopping device and to operate said
rewinding device. , :

9. In a telephone meter, a time register-
ing inechanism, a clock movement for driv-
ing the same, an_ escapement therefor,. re-

 leasing and stopping device for the escape-

ment of said clock movement, a rewinding
device for said clock movement, an electro-
magnet, and a lever controlled by said elec-
means for rewind-
ing the driving power of said clock move-
ment and for controlling said releasing and
stopping device. ,

3. In a telephone meter, a time register-
ing mechanism, means for Winding sueh
mechanism, devices for releasing an
ping such’ mechanism, and a common elec-
trically operated means for actuating such
winding means and such devices.
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4. In a telephone meter, a time register-

ing mechanism, an electro-magnet, an arma-
ture for such electro-magnet, and devices car-
ried by the armature for winding such mech-
anism” and for releasing and stopping the
same, such devices adapted to engage, wind
and be disengaged from and also to start
such niechanism by movement of the arma-
ture in one direction. o

5. In a telephone meter, a time register-
ing mechanism, an electro-magnet, an arma-
ture for such electro-magnet, and devices car-
ried by the armature for winding such mech-
anism’ and for releasing and stopping the
same, such devices adapted to engage, wind

and be disengaged from and also to release

such mechanism as the armature is attracted
and to stop such mechanism when the arma-
ture is released. . S
- 6..In a telephone meter, a time register-
ing mechanism, an electro-magnet, an arma-
ture for such electro-magnet,and devices car-
ried by the armature for winding such mech-
anism and for releasing and stopping the
same, such devices adapted to engage, wind
and be disengaged from and also to release
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such mechanism by movement of the arma-

ture in one direction, suck electro-magnet op-
erable by current of a given direction only.
7. A telephone meter for use at a tele-
phone substation consisting in time register-
ing mechanism, a telephone line, an electro-
magnet connected to the telephone line ex-

tending from the substation, means for wind-
&
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-ism and for releasing and stopping the same,
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ing such mechanism, devices for releasing
and stopping such mechanism, and a com-
mon electrically operated means for actuat-
ing such winding means and such devices
by current in the line. :

8. A telephone meter for use at a tele-
phone substation consisting in time register-
ing mechanism, a telephone line, an electro-
magnet connected to the telephone line ex-
tending from the substation, an armatare
for such electro-magnet, and devices carried
by the armature for winding such mechan-

such devices adapted to engage, wind and
be disengaged from and also to release such
mechanism by movement of the armature in
one direction due to current flow from the
line through such electro-magnet.

9. A telephone meter for use at a tele-
phone substation consisting in tine register-
ing mechanism, a telephone line, an electro-
magnet connected to the telephone line ex-
tending from the substation, an armature
for such electro-magnet, and devices carried
by the armature for winding such meéchan-

ism and for releasing and stopping the same,
such devices adapted to engage, wind and ,

8

be disengaged from and also to release such
mechanism as the armature is attracted and
to stop such mechanism when the armature
is released due to the energization of such
electro-magnet by current from the line.

10. A telephone meter for use at a tele-
phone substation consisting in time register-
ing mechanism, a telephone line, an electro-
magnet connected to the telephone line ex-

‘tending from the substation, an armature for

such ‘electro-magnet, and devices carried by
the armature for winding such mechanism
and for releasing and stopping the same,
such devices adapted to engage, wind and be
disengaged from and also to release such
mechanism by movement of the armature in
one direction dune to current flow from the
line through such electro-magnet, such elec-
tro-magnet operable by current of a given di-
réction only.
In testimony whereof I aflix my signature
in presence of two witnesses.
RAY H. MANSON.
Witnesses:
A. J. Roeerts,
S. P. KinNcsTon.
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