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To all whom it may concern: .
Be it known that I, James L. Mc(QQUARRIE,

a citizen of the United States, residing at Chi- |

cago, in the county of Cook and State of Illi-
nois, have invented a certain new and use-
ful Improvement in Service-Meters for Party
Telephone-Lines, of which the following 1s a
full. clear, concise, and exact description.

My invention relates to a service-meter for
party telephone-lines, and has for its object
to provide a device which may be associated
with a party-line and selectively operated to
independently register the calls from each of
the several stations.

Preferably a number of counting-trains are
provided—say four for a four-party line—
with electromagnetic mechanism assoclated
therewith in a local switchboard-circuit closed
when connection is made with the line. The
operator may be provided with keys corre-
sponding in number to the counting-trains,
each key being arranged when actuated to
throw on the circuit a specialized current,
which will operate the mechanism of the mul-
tiple register in such a way as to effect a reg-
istration on the corresponding counting-train
without necessarily affecting the others.

1 will describe my invention particularly
by reference to the accompanying drawings,
and the features or combinations which 1 re-
oard as novel will be pointed out in the ap-
pended claims. |

Figure 1 is a plan view of a four-party line
service-meter constructed in accordance with
my invention. Fig.21s a sectional elevation
thereof; and Fig. 3 is a diagram illustrating
a party telephone-line extending from four

 substations to a central office, the system be-
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ing equipped for independent registration of
the calls from each of the substations accord-
ing to my plan.

The same characters of reference are used to
designate the same parts wherever they are
shown. |

Referring first to Figs. 1 and 2, four count-
ing-trains ¢ ¢ & &' of ordinary construction
are illustrated, each adapted to be advanced
step by step by means of a pawl ) engaging

e

a ratchet—whéel c.  An actuating-shaft & 1s
provided with four projecting lugs d d*d’d*,
which are arranged to strike the pawls b of

the counting-trains to actuate the same when

the shaft is rotated or rather rocked in its
bearings. The shaft & is arranged to slide
longitudinally as well as to rotate axially and
is normally maintained in position so that the
lugs d° d* are in operative relation to the ac-
tuating-pawls of counting-trains ¢’ and a’, re-
spectively, so that if the shaft 1s rocked axi-
ally in its bearings one of said counting-trains
will be actuated, depending upon which way
the shaft is rocked. - This position is shown
in Figs. 1 and 2, and it will be observed that
the lugs @ and ¢” do not now register with
the actuatine-pawls b of counting-trains & and
«*, so that neither of these counting-trains will
be actuated by a simple axial rocking move-
ment of the shaft in either direction; but the
shaft d is adapted to be moved longitudinally
in its bearings against the tension ot the
spring ¢ until the lugs @' & are brought into
operative relation to the actuating-pawls of
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counting-trains ¢ ¢, in which position lugs

1% d* are moved out of operative relation to
the actuating-pawls of counting-trains @’ @',
Now if the shaft d is axially rotated the count-
ino-trains ¢ ¢* will be unaffected; but instead
one or the other of the counting-trains a’ &’
will be actuated, depending upon which way
the shaft is rocked. !

The shaft d is arranged to be moved by
oither or both of two magnets f ¢, one of
which controls its axial rotation, while the
other controls the longitudinal movement.
Thus the actuating-magnet £, which is polar-
ized, is provided with an armature-lever /.
splined to rotate with the shaft, (which is free
to slide longitudinally therein,) so that the
shaft may be rocked to one side or -the other
by passing a current of one polarity or the
other through the coils of the polarized mag-
net. The armature-lever 7’ is held normally

1in a central position by a centralizing-spring

#2. The armature g’ of the selecting-magnet
7 is pivoted at ¢* in position, so that when

attracted it will strike the end of the shatt d
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~when special strone current is

2

and make electrical contact therewith. Or-
dinarily this will not move the shaft, but
applied to the
magnet g the armature will be so strongly at-
tracted as to overcome the tension of spring
¢ and move the shaft longitudinally, so that
counting-trains «* «' are put out of gear, so to
speak, and countine-trains « brought into
gear. It 1s thus apparent that either of
counting-trains «* «' may be actuated by s1m-
bly applying suitably-directed e rrent to mag-

net 7, and that either of counting-traing «

may be actuated by first applying strong cur-
rent to magnet g to shift the shatt «, and
then applying suitably-directed current to the
polarized magnet # to rock the shaft axially
in 1ts bearings.

Turning now to Fig. 3, the manner of 1850~
ciating the multiple service - metor with a
party telephone -line entering an exchange-
switchboard will be apparent. The party-
line 1s shown extencing in two limbs 4 5 from
the four substations A7 A* A* A to a SPring-
jack terminal 2 at a central switchboard C.
The system shown is equipped in accordance
with the usual plan shown as the central-hat-
tery-relay switchboard system, which is so
well known in the art that a detailed descrip-
tionis unnecessary. Asg applied to such a sys-
tem 1 prefer to connect the service-meter in
parallel with the cut-off relay 7 and to provide
keys 4’ 2% /7 I, associated with the operator’s
answering-plue, by which the specialized cur-
rents may be applied in the local circuit 6 to
bring about the actuation of the correspond-

Ing counting-trains. Said cut-off relay-cir-

cuit 6 is established, as usual, in registering

contacts of the answering-plug and the Spring-
jack /% of the line. The magnets of the serv-
lee-meter are adjusted not to corr spond to
the ordinary current in the circuit through
the usual resistance and supervisory signal-
lamp. When either of keys 27 bt is depressed,
positive or negative current, respectively, is
applied directly to the circuit 6 from batteries
( or /', so that magnet ¢, permanently in-
cluded in parallel with the cut-off relay, is
excited and in attractine its armature closes
the relay-contact ¢, which switches the po-
larized magnet £ into circuit, this magnet be-
ing then excited to rock the shaft « to one
side or the other, according to the direction
of the current, and so to actuate one or the
other of the counting-trains ¢ 4*. Keys &' £
are adapted to apply stron gercurrent from the
double batteries 7 . and 7 m', respectively,
so that the armature of magnet g, striking the
end of shaft «, will not only close the parallel
circult containing magnet £, but will shift
the shaft longitudinally, bringing the count-
ing-trains ¢ «* into gear, so that one or the
other will be actuated when the polarized
maguet rocks the shaft, the trains 48 being
out of gear. Thusthe key /. applying posi-
tive strong current, brings about the actua-
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tion of counting-train «/, the key 77, apply-
Ing negative strong curren t, actuates train o
and keys/” and 2, applyin g positive and nega-
tive wealk currents, actuate trains /* @', respec-
tively. :

In order that the operator at the centeal of-
fice may know which of the stations A’ A” A Al
has called, so that she may press the corre-
sponding key, each station m ay be equipped
with a special single-strolke bell ¢ in a bhridge
7 of the cireuit controlled at a normally open
special contact ' of the telephone-switel 7.
The bells at the different stations may have
different tones, so that the operator can (is-
tinguish the station by the characteristic tone.
She therefore listens in with her telephone
while insertine the answerin g-plug, which ap-
plies current from the battery in the cord-
cireuit to the line, and so rings the bell at the
station where the telephone has been talen
from the hook tosend acall. The distinctive
sound of the bell is heard in the operator’s
telephone, so that she can press the proper
key to register the call without necessarily
depending on the subseriber to learn which of
the party-line substations is alling.  This
feature constitutes no part of the present in-
vention, but forms the subject-matter of nmy
divisional application, Serial No. 236,268, tiled
December 10, 1904.

It is apparent that the ideas hercin sug-
gested may be embodied in 2 pparatus ditfer-
ing considerably from that shown in the
drawings and specifically deseribed without
departing from the essential features of the
invention.

I therefore claim—

1. A service-meter comprising a plurality
of counting-trains, an actuating-magnet, in-
termediate actuating mechanism, a selecting-
magnet adapted to move said actuating mech-
anism into operative relation with any one of
said counting-trains, and means for con trolline
said magnets jointly or independently. .

2. A service-meter comprising two count-
ing-trains,an actuating-arm therefor nor mally
1n position to operate one of the trains, a mag-
net adapted to move the arm into position to
operate the other train, a second magnet for
imparting another movement to the arm to
actuate either counting-train dependenton the
relative position of the arm, and means for
applying current to said magnets to energize
them. |

3. The combination with pairs of counting-

trains, of an actuating-shaft controlling the

actuation of said counting-trains, said shaft
oeing arranged to move to bring the same

Into operative relation to any given pair of
counting-trains, the shaft being also adapted
to rock axially to actuate one or the other of
the counting-trains with which the shaft is
brought into operative relation.

4. Lhe combination with pairs of countin o~
trains, of an actuating-shaft controlling the
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actuation of said counting-trains, said shaft |

being arranged to slide longitudinally to bring
the same into operative relation to any given
pair of counting-trains, the shaft being also
arranged to rock axially to actuate one or the

other of the counting-trains of such pair, a

cirenit containing a polarized electromagnet
responsive to weak current arranged to rock
the shaft to one side or the other dependent
upon the direction of current, a neutral mag-
net in the same circuit responsive to strong
current, adapted to shift the shaft longitudi-
nally, and means for applying in the circuit
strong or wealk current of either polarity.

5. A service-meter comprising a number of
counting-trains, actuating mechanism there-
for, a shaft governing the operation of said
actuating mechanism, said shaft being adapt-
ed tomove longitudinally and to rotate axially,
one of sald movements selecting the counter
to be actuated and the other movement actu-
ating the counter so selected, an electromag-
net adapted to act on the shaft to move it lon-
oitudinally, another magnet adapted to act on
the shaft to rotate it axially, and means for
applying current to said magnets to energize
them. |

6. In a service-meter the combination with
a plurality of counting-trains, of an actuat-
ing-magnet, intermediate actuating mechan-
ism, a selecting-magnet adapted to move said

~actuating mechanism into operative relation

with any one of said counting-trains, means
for producing current in the windings of said
magnets to energize the same, and blocking
mechanism controlled by the selecting-mag-
net adapted to prevent the actuation of the
actuating-magnet, said blocking mechanism
being made inoperative in the response of the
selecting-magnet, whereby the premature op-
eration of the actuating-magnet 1s prevented.

7. In a service-meter, the combination with
a plurality of counting-trains, of an actuat-

ing-magnet, an actuating-arm, said arm be-
ing normally 1n position to operate one of said

| trains, a selecting-magnet for moving the arm

into position to operate another of said trains,
a circuit including the winding of said select-
ing-magnet, means for producing current 1n
the circuit to energize said magnet, switch-
contacts of the selecting-magnet, and a cir-
euit of the actuating-magnet controlled there-
by, said switch -contacts being adapted to
make the actuating-magnet operative in the
response of the selecting-magnet, whereby the
premature operation of the actuating-magnet
is prevented.

In witness whereof I hereunto subscribe my

name this 22d day of January, A. D. 1903.
J AMES 1. McQUARRIL.

Witnesses:
S. . McMEER,
E. H. SMyTHE
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