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No. 765,255.

Patented July 19, 1904.

- UNITED STATES PATENT OFFICE.

CHARLES E. SCRIBNER, OF CHICAGO, AND FRANK R. McBERTY. OF EVANS.
TON, ILLINOIS, ASSIGNORS TO WESTERN ELECTRIC COMPANY. OF
CHICAGO, ILLINOIS, A CORPORATION OF TLLINOIS.

SERVICE-METER FOR TELEPHONE-EXCHANGES.

SPECIFICATION forming part of Letters Patent No. 765,255, dated July 19, 1904.
Application filed March 15, 1901, Serial No. 51,263, (No modsel.) '

To all whom it may concern:

residing at Chicago, and Frank R. McBerry,
residing at Evanston, in the county of Cook
5 and State of Illinois, citizens of the United
States, have invented a certain new and use-
ful Improvement in Service-Meters for Tele-

phone-Exchanges, of which the following is a

tull, clear, concise, and exact description.
10 Qurinvention relates to a service-meter for
telephone-exchanges, and has for its object to

provide an improved connection counter or

registering device and circuits therefor where-

by each use of the telephone may be regis-

15 tered and charge made accordingly.
We will describe our invention particularly
by reference to the accompanying drawings.,
and the features or combinations which we

- regard as new will be pointed out in the ap-
20 pended claims. -

Figure 1 is a plan view of a connection-

register constructed in accordance with our
invention. Fig. 2 is a longitudinal section
thereof. KFig. 3 is a cross-section on line 3 3

25 of Fig. 2. Fig. 4 is an end view of the reg-
1ster, and Fig. 5 is a diagram of the circuits
with which our improved connection-register
is adapted to be associated. |

| Similar characters of reference are used to

30 indicate the same parts throughout the draw-
-Ings. .

The connection-register of our invention is

~ of the general type in which a counting-train
1s actuated by the movement of the armature
35 of an electromagnet, the winding of the mag-
-net being included in a circuit with a source
of current and means for controlling the cir-
cutt. In the register of our invention, how-
ever, the magnet is provided with two wind-
40 1ngs, the main winding being preferably of
high resistance and adapted for connection di-
rectly in the operating-circuit and the auxil-
lary winding being preferably of low resist-
ance 1n ashunt about the high-resistance wind-
45-1ng, sald shunt being controlled by switch-
contacts closed by the armature of the regis-
ter 1n 1ts operation. |
Fig. 5 shows a telephone-line extending

.| from a substation to-a central-office switch-
Be 1t known that we, CuarLEs E. SCRIBNER,

board, having at the substation of the line the
usual telephonic and signaling apparatus, with
a switch-hoolk controlling the circuits through
the same, and at the central office the type of
line-signaling apparatus which characterizes
the so-called ** common-battery relay-board,”
this being well-known in the art and requir-
g no detailed description. |
A spring-jack @ is provided for the tele-
phone-line, said spring-jack having two line-
springs ¢ «’, connected, respectively, with the
limbs 1 2 of the line, and a third contact or
test-ring «’, which is connected to ground by
a conductor 3 through the winding of the cut-
off relay /. Themain winding of the connec-
tion-register is in the system shown of high re-
sistance, preferably five hundred ohms, and is
connected 1n a permanent shunt of the cut-oft
relay in the conductor8. Theauxiliary wind-
ing ¢*of the registeris preferably of low resist-
ance anc is connected in shunt of the main
winding¢’. Thethird contact of the operator’s
answering-plug, which engagoeswith the test-
ring «’, forms the terminal of a conductor 4
of the plug-circuit, which is connected to the
free pole ot a grounded battery 4 in the usual
manner. A supervisory signal-lamp 4 and a
resistance ¢ are included in this conductor, so
that unless the lamp and resistance be shunted,
as heretofore explained, the current travers-
1ing the conductor 3 will be insufficient to ex-
cite the connection-register, although suffi-

‘clent to cause the operation of the cut-off re-

lay 0.

A shunt-conductor 5 is provided about the
lamp 4 and resistance 4, with a switch % con-
trolling sald shunt. This shunt conductor
contains aresponsive device of low resistance
which will serve to indicate the operation of
the connection-register, being unresponsive
when the currentin the circuitis cut down by
the high-resistance winding of the connection-
register, but being adapted to respond when
the high-resistance winding is shunted by the
low-resistance winding ¢*. This responsive
device may be, for example, an incandescent
lamp /. 'We have shown another responsive
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device—thatis, a connection-register—in par-
allel with the lamp /, so that when the con-
nection-register ¢ is operated -the lamp / will
be lichted and a record made by the register
m. 'The central-office operator or attendant
brings about the operation of the service-me-
ter ¢ by closing the switch 4 upon the com-

pletion of a connection.

The system shown in Fig. 5 as a whole has
been made the subject of a separate patent by

Charles E. Scribner, one of the presentappli-

cants, No. 681,860, dated September 3, 1901.
The windings ¢’ and ¢’ of the connection-reg-
ister are so proportioned to one another and
to the battery and the devices in the external
circuit that when the shunt containing the
winding ¢* is closed the number of ampere-
turns around.the core of the magnet will be
approximately the same as before the clo-
sure of the shunt. To so proportion these
windings in any given case is simply a ques-

“tion of engineering, depending upon the con-

ditions met with, and is one of the important
features of our invention. If the winding ¢’
instead of being wound upon the magnet-core
should take the form of a mere resistance,
such as described in the patent to Scribner

before referred to, the chances of the connec-

tion-register failing to operate properly would
be increased, since its operation is dependent
upon a mere margin of current. If, for ex-
ample, the register in closing the shunt about
its high-resistance winding should decrease
the ampere-turns on the magnet to such an ex-
tent that it could not overcome the tension of

~the opposing spring attached to the armature,
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brate instead of simply moving

lutter or vi-
up and stay-
ing quietly and firmly in its attracted position.

Coming now to a description of the partic-
ular structural featuresof our improved con-

the armature would be caused to

nection-register, we will refer to Ifigs. 1 to

4 of the drawings. The windings ¢’ ¢’ of the
magnet are wound about a core ¢, which 1s
provided with a projecting rounded or bullet-
shaped end, as shown. The rear end of the
core ¢’ is united with a U-shaped pole-piece
', the arms whereof extend forward on either

side of the magnet-helix and form a frame-

work at the forward end in which the arma-
ture d is pivoted. Thearmature ¢ is formed
somewhat peculiarly, as shown, having side

pieces & d* bent at right angles with the
transverse body .

| The portions d* d° are
extended at the bottom and are pivoted upon
a cross-rod d?, these side pieces or flanges

being parallel and close to the projecting

ends of the pole-piece ¢* and serve to collect
and direct the magnetic lines of force. The
transverse body portion &' of the armature 1s
provided with a hole, as shown, in alinement

with the rounded projecting end of the core

. One of the flanges @* carries the hook ',

which is adapted to engage a ratchet of the

counting-train ¢, which is mounted in the for-

765,295

ward part of the framework, so that each
time the armature i1s drawn up the;counting-
train will be advanced one step. - The arma-
ture carries at its upper end a metallic con-

tact-point @°, which 1s adapted when the arma-

ture is drawn up to close against a contact-
spring &°, these two contacts forming the
terminals of the shunt path, which includes
the auxiliary winding ¢ about the main
winding ¢. The contact @ is preferably
mounted upon the end of a screw passing
throngh the armature-lever ¢ and forming
an eye in which one end of the retractile
spring ¥ may be hooked. The other end of
the spring is anchored to a hook carried by
the framework of the register. The spring

#1s a coiled spring of fine wire and 1s pro-

portioned so that 1t will increase its pull upon
the armature substantially in the same ratio
as the magnetic attraction of the core ¢’ in-
crease - while the armature 1s approaching it,
thereby securing a steady and positive ac-
tion of the register-train. In order to protect
spring # from current of such volume as to
heat it and destroy its temper, we provide
means for short-circuiting the spring when

ing of a-contact-piece ', against which the
spring-mounted contact-anvil &’ is adapted to
be moved when the armature is attracted, the
piece d' being electrically united with the
framework. Ixcept for thisshort-circuiting
contact the resistance of the armature-pivot,

especially if loose or well lubricated, would
be such that sufficient current would pass

through the spring to destroy 1ts temper. -

Having thus described our invention, we
claim as new, and desire to secure by Letters
Patent, the following: | "

1. In a service-meter for telephone-ex-
changes, the combination with a magnet-core,
of -an armature therefor, a registering-train
operated by said armature in 1ts movement, a
magnetizing-helix of high resistance for the
magnet-core, a second magnetizing-helix of
low resistance for said core, and switch-con-

tacts operated by the armature, adapted to

connect said low - resistance helix in shunt

about the high-resistance helix, as described.

9. The combination with a register-circuit
of a telephone-exchange, a source of current

in the circuit and a switch controlling the cir-
cult, of a connection-register comprising a

magnet-core having two windings, an arma-
ture, and a registering-train operated by said
armature, the main winding of said magnet

being included in the registering-circuit con-

trolled by said switch, and the second or aux-
iliary winding being connected in a normally
open shunt of the main winding, a switch op-
erated by the armature of the register, adapt-
ed to close said shunt, and a responsive device
[ in the circuit, unresponsive to the flow of
current in said circuit when the main winding

alone of :said register is connected in the: cir-
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cuit, but responsive to the increased current
when the main winding is shunted by the aux-
iliary winding in the operation of the regis-

ter, substantially as set forth.

3. 'Lhe combination with an electromagnet

comprising acore ¢’ having a projecting round-
ed end, a magnetizing-helix for said core, and

a U-shaped pole-piece secured to the rear end

of the core with its arms extending forward
oneitherside of the helixand forming a frame-
work opposite the projecting rounded end of
the core, of an armature d comprising a body
portion ¢’ having a hole therein substantially
1n alinement with the core and having the side
flanges @* d* adjacent and parallel to the pro-

Jecting arms of the U-shaped pole-piece and |

pivotally supported by said arms, substantially

- as set forth.

4. The combination with an electromagnet,
of an armature therefor, a metallic framework

in which said armature is pivoted, a retractile |

i

colled spring of fine wire attached at one end

- to the armature and anchored at the other end

to a portion of said metallic framework, a con-

tact-point carried by and electrically connect-
ed with the armature, a contact-anvil against

an electric circuit controlled by said contact-

“point and anvil, and a contact-piece ' connect-

ed with the metallic framework and adapted
to be closed against the aforesaid contact-an-
vil by the armature when the same is drawn
up, whereby the coiled spring is short-cir-
cuited to prevent it from being heated by the
current, substantially as set forth. |

5. The combination with an-electromagnet
comprising a core and a magnetizing -helix

therefor, said core having a rounded project-

- 1ng end, of a movable armature for said mag-

| 40
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net having a hole therein in alinement with
the core and adapted to fit over the rounded
end thereof, a registering-train actuated by
sald armature in its movement, and aretractile

spring for the armature adapted to increase
1ts pull upon the armature substantially in the

same ratio that the magnetic pull upon the ar-
mature increases as the armsature moves to-
ward the core, whereby positive movement of
the registering-train is secured, substantially
as set forth. L - |

6. The combination with a telephone-line

and a spring-jack therefor, a plug and plug-

circult for making connection with the line,:
of a circuit 3 4 closed In registering contacts
ot the plug and spring-jack, a cut-off relay &

in the portion 3 of the circuit, terminating in

a contact of the spring-jack, a connection-reg-
ister ¢ comprising an electromagnet having

which the said contact-pointisadapted to close,

3

two windings, an armature and a registeringe-
train operated by said armature, the main
winding of said magnet ‘being connected in

shunt of the cut-off relay, and the auxiliary

winding being in a-shunt of the main wind-

ing, a switch-contact operated by the register

adapted to close the shunt containing said
auxiliary winding, and a switch adapted to
change the condition of the circuit to increase
the flow of current therein, the connection-
register being unresponsive to the normal flow
of currentin the circuit, but adapted to re-
spond to the increased current, the two wind-
ings of the connection-register being so pro-
portioned to one another and to the other ap-
paratus In the circuit that the number of am-
pere-turns on the magnet will be substantially
the same irrespective of ‘the open or closed
condition of the shunt containing the auxiliary
winding, substantially as set forth.

(. In combination in an electric circuit di-

vided at one point into two parallel branches,

one of said branches being normally open, of
two responsive devices / and ¢ in the cireuit,
the responsive device ¢ havine a magnetizing-
winding in each of said parallel branches, the

sum ot the ampere-turns of both said wind--
ings being approximately equal to the am-
pere-turns of the winding in the permanently-

closed branch when the latter alone 1s com-
plete, and a switch for controlling the nor-

mally open branch, the device / being operated
only through the joint resistance of said wini-

1ngs, as described.

3. In combination in an electric circuit di-

vided at one point into two parallel branch es,
one of said branches being normally open, of
two responsive devices / and ¢ in the circuit,

the responsive device ¢ having a magnetizing-
winding in each of said parallel branches, the
sum of the ampere-turns of both said wind-
ings being approximately equal to the am--

pere-turns of the winding in the permanently-

closed branch when the latter alone is COIN-
plete, and switch-contactsin the normally open

branch controlled by the magnet carrying said

branches, the device 7 being operated only :
joint resistance of said windings,

through the
as described.

In witness whereof we hereunto subscribe

our names this 21st day of February, A. D.
1901. |

CHARLES E. SCRIBNER.
‘ FRANK R. McBERTY.
Witnesses: ‘ | '

Juria K. MuNror,
KErra EpLER.
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