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To.all whom it may concern:
l§e it known that I, IIERBERT E. SHREEVE,
residing at Boston, in the county of Suffolk

and State of Massachusetts, have invented

certdin Improvements in Service-Meter Ap-
paratus and Cirenits for Telephone Substa-
tions, of which the following is a specifica-
tion. : '

In order to relieve the operators at central
stations of the nccessity of recording calls

originating on- measured-service telephone-

lines, automatic recording apparatus, known
as “service-meters” or ¢ call-registers,” have
been devised and applied, these meters being
in some cases located at the central station,
while in other cases they arve placed at the
substation.. ) : :
The service-meter concerned in my inven-
tion is intended for use at telephone-system
substations and is adapted for applieation to

_telephone systems of the so-called *‘common-

battery ™ relay class. It is designed that the
registration of a call on the dial of such a sub-
station service-meter shall require the suc-
cessive performance of two steps, one pro-
dﬂi(!&d by the act of a connection initiating
subseisber at sueh station in sending a call

and the other by the act of the central-station.

operafor in answoring such call. The call-

register or service-meter is actuated by a po-

larized electromagnet, the armature of which
oscillates from one magnet-pole to the other,
aceording to the direction of current circu-
lating throngh the magnet-coils. When the
telephone at a calling-substation is removed
from the hook-switeh, the cireuit is closed by
the action of the said switch and current of
proper direction to produce a swing of the

meter-armature flows through the eircuit.

from ‘the central-station battery, giving the

call by causing a display at said central sta-

tion of the regular line-signal and prodacing
such a stugle movement of the meter-arma-
ture as is required for the first step toward
the registration of the call by said meter.. In
respouse to the call-signal the operator in-
serts one switeh-plugof a regunlar.paiv into

an answering-jack or switch-socket of, the’

calling-line, an action which operates to re-
verse the direction of the battery-current
through thecireuit. The armatare of thesub-

station-meter, responding to the reversal of A

carrent, now oscillates back to its original po-
sition, and the second step requisite to the op-
eration of the meter having thus been made
the mechanisin thereof moves the indieating-
pointer or like device in such manner as to
complete the registration of the call.. Being
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informed of the number of the desired con-

nection the operator after testing the line of
the substation wanted sends a ringing-cur-

rent over such line and then connects the two -

for conversation. :
It is of eourse required that the chorge for
service shall be made against thatstationonly
which in each connection initiates the call,
and that no charge shall be registersd upon

“the meter of the substation which is ealled

for communication with such initiating party.
Experience, however, has shown that the op-
eration of the meter at the called substation,
though undesired, is liable to oceur if the tele-
phone at such station is taken from its hook
before the bell there ceases to ring, and this
comes about becaus . the resistance in the cir-
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cuit is thereby greatly decreased, causing a -

correspondingly-great increase in the current
through the maguet-coils of the said meter.
_The object of my invention is to provide
that substation ecall-registering apparatus
while fully responsive to the steady battery-
current traversing the circuit when a call is
answered and during the pendency of acon-
nection shall be irresponsive to the alternat-
ing or pulsatory currents of the regular cen-
tral-station-ringing generator which traverse
the circuit when a call is transmitted by the
operator over the line of the wanted substa-
tiou, ' S

The invention consists in combining with
the substaiion-register an associate control-

‘ling device or appliance which while the al-

ternating ringing - current is being trans-
mitted shall act toproducein the circuit con-
taining the register-magnet a series of rap-
idly-recurring interruptiong whereby suchal-
ternating current is prevented from exercis-
ing an operative magnetizing effect upon the
said register or meter-magnet, but which dur-
ing the passage of the steady current em-
ployed for inward signaling or transmitter
supply will madintain the continuity of the
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meter-magnet circuit unimpaired. A shunt-
eireuit containing a suitable resistance sur-
rounds the service-meter magnet and the
means for producing the current interrup-
tions therethrough. The said interruptions
in this way are restricted to the service-meter
magnet and do not alfeet the cireuit at large,

so that the apparatus produecing them, which’

is itself in the main circuit, also remains un-
affected by them and continues o operate as
long as the alternating call-current continues
to traverse the circuit. The controlling de-
vice may preferably be formed as an electro-
magnetic vibrator havinga following contact-
picee of considerable inertia, whereby inter-
ruptions of distinct appreciability may be
produced; and the invention further consists
in combining the register and its controlling
device in an seleetrie circuit, together with
means for alternatively transmitting in such
cireuit alternating currents and ecurrents of
either direction, the said controlling device

being adapted to permit the operation of the .

said register by means of currents of the lat-

ter class and to prevent its operation by cur-

rents of the former class. _
Inthe drawings which acecomipany and illus-

trate this specification, Figure 1 isa diagram -

of a substation telephone-circuity containing
apreferred form of theinvention; and Figs. 2
and 3 show modifications of the service-meter-
controlling device. L

L represents a telephone-circuit extending

between a substation X and the central sta-
tion Y, and a b are its constituent condue-
tors. The circait is provided at the substa-
tion with the standard or usual common bat-
tery outdit of teleplonic apparatusand at the
eentral-station switechboard has switch soek-
ols or jacks J, a cut-off relay R, a linoor call
signal relay R? and the lamp-signal S, eon-
trolled thereby.. . ‘ '
_ Zisaswitch cord-cireunit, (anumber of'such
being of course assigned to each operator,)
the same being provided with the connecting-
plugs 1, the repeating-coil I, the battery Q;
the diseconnecting or supervisory signals 8%
the calling-generator M, and the ringing or
calling key D, these instrumentalities being
all arranged in the usual manner.

The eirenit-conductor b after passing the
contact v of Lhe cut-off relay R continues
through the line-relay IR* and-connsects by
conductors 17 and 15 with one pole of the com-
mon battery Q and terminates in the earth
connection 10, thus furnishing a circuit for
the incoming - call signal, which circuit is

~elosed to produve the said signal when the

subseriber removes his lelephone from the
switeh. - Underthesecor ditions thedirection

of the current is outward over conductor &
an-

and inward by way of conductor «. To

iswersuch anincoming-call signal, the answer-

65
-~ engage with the longer. jack-spring 20 of con-
ductor ¢, and the tip-conductor 5 thereof will |-

-isoing-plug P is inserted in one of the jacks J.

The ring-conductor G of said plug will then

‘tacts & and 6.

engage with the shorter jack-spring 21 of cox-

‘ductor b. At the same time the rear sleeve-

conductor 7 of the answering-plug registers
with thé test-ring 22 and closes a_eireuit of
the battery through the cut-off relay R by
way of wire 15, lamp §?, wire 13, plug-sleeve

70.

7, ring 22, wire 19, and relay R, and thée said .

relay operating severs the normal-battery
conpection; but the battery has also a con-
nection with the switch-plug-main-line con-
Contact 6 connects with that
pole of said battery to which the normal bat-
tery connection 17 is attached by way of wing-
ing 3 of the repeating coil, condactor 11, rirg-
ing-key contact 23, key-spring y, and con-
ductor 12, while the plug-tip.5 connects with
the opposite pole of said battery by way of
winding 2 of the repeating-coil, eonductor 9,
ringing-key countact-point 24, spring %, and
céonduector 8. Thus by the insertion of the

“switch-plug, though the original battery con-

nection -is taken off, a new one for the sub-
station-transmittér is supplied, the current
in this case, however, being of reversed direc-

“tion. .

" B indicates the service-meter apparatas at
the substation X. The registering mechan-
ism K thereof is operated by an electromag-
net k&, made sluggish by having iron cores
small in diameter and incased in copper
sheathsin a manner well understood and hav-
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ing a centrally-pivoted armature 7, earry-.

ing an escapement adapted.to engage the
teoth of the escape-wheel s, and controlling

thereby the operation of the clock mechanism’

K of the service-meter. The electromagnet
and its armature are polarived by the perma-
nent magnet . o o .

It is not deemed necessary to show or de-
seribe any specific form of meter mechanism,
and such a one as is disclosed by Letters Pat-
entof the United States granted to Hammond
V. Hayes and Thomas C. Wales, Jr., Septem-
ber 7, 1897, No. 588,431, or, in fact, any form
possessing similar characteristics, may con-
veniently be employed. '

Y indicates the controlling device or vibra-
tor, which by myinvention is associated with
the service-meter to protect the same from
undesired operativeinflnences. Itcomprises
an electromagnet C, with a pandaleas arma-
ture p, hung upon and free to swing about a
pivos, which may be arranged in any suitable
bracket or in an extension of the upper mag-
net-pole, as shown, an insulated suspended
arm o, a contact-point n, earried thereby, and
asimilar contaet pointor piece n?, mounted on
the free end -of the armature, the said points
2 and 212 being normally in contact with one
another, . ]

The electrical connections of the service-
meter and the controlling device, both in ve-
Iation to themselves and to the main cireuit,

are as follows: The electromagnet C of the.

controlling device is shunted by a resistance

g, and o second resistance-coil e shunts the

electromagne* k of the mater and also the
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separable contaets nntof the controlling de-
vice, the latter shunt-cirenit being completed
by a conductor ¢, which connects the eonduc-

‘tor ¢ at the point j with the armature p. -The

apparatus as a whole, including the electro-

magnets of both appliances and their respec-,

tive shunis, may be placed in the circuit ¢
either.in series with the entire substation
outfit or with the transmitter and induction-
coil only. The former arrangement is the
one shown, and the said apparatus is intro-

_duced into the main circuit between the

points i and <. To a ¢ertain extent the pres-

-ence in tie talking-circuit of the said eléctro-

maghet C offers impedance ta the passage of
the voice-currents; but this difficulty is mini-
mized by providing it with the said resistance-
coil g in shunt relation’ therewith, the said
coil; as well as resistance e, being preferably
in a well-known manner wound double to
avoid-self-induction. Thus when the system

is at res$, and also when a steady current is.

passing through the cireuit, there are two dis-
tinet paths for the current between the said
points 2 and 4.- Beginning ai % one of these

" isthrough the coils of the meter-magnet % and
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“twenty-two ohms, respectively.

thence by wire m to the pendent arm o and by

-way of the contacts n n? the armature p, con-

ductor ¢, point j, conduetor g, point f, and the

shunted controlling-device magnet C, while

the other leads through shunt- resistance

-eoil e, ecnduetor g, and eleetromagnet C. The

latter, being permanently shunted by the re-
sistance-coil g, is connected around magnet C
between the points f and 7. It will be seen
that the electromagnet C-of the controlling
device V, though shunted, isatall timesinthe
cireuit, while the meter-magnet is out of the
circuit whenever the contget-points 7 and n*
ave separated. The suspended arm ¢ tends
to follow the forward movements of the arma-
ture, but by reason of its inertia exercises
this tendency but slowly, so that when sud-
den and recurring vibrations of the armature
are produced, as is the case while magneto
call-currents are Leing transmitved, the arm
o does not follow ithe armature immediately,
and undersuch conditions the eircuit, through
the eontacts n.1¢2, is for the instant necessarily
broken. The resistance of the coil ¢ may be
about fifty olums, that of the coil g about one
hundred ohms, while the resistances of the
electromagnets f: and € may be seventeen and

Inihe operation of theinvintion, when the
subsecriber removes his telephone to call, the

. closing of the civeuit by the hook-switch d

6o

causes current to flow from the battery Q
via conduectors 15 and 17, line-signal relay
R?, armature v of cut-off relay R, main con-

- ductor b, to the point i, thence through the

meter and meter-controlling appliances and
{he station instruments to main conduactor o,

. aud by way of the cut-out relay-armature

: lever z to ground (2 and the other pole of

the battery. Ov.ing to the lesser resistance

of the electromagnets i and C theé main por-

tion of the current flows that way instead of
through the shunt-resistances eand g, The
current thus established in the cirenit vital-
izes call-relay R?, which lights up the signal-
lamp S. :
of the meter, which, atiracting the armature
7, causes the same to rock on its pivol-and to
make the first of the two steps required for
the registration of the call.  When the oper-
ator in response to display of signalS inserts
plag P into-the switeh socket or jack J. of the
line, its tip 5 makes contact with the lower
spring 21, its front sleeve G-contacts with the
upper spring 20, and its rear sleeve contacts
with the test-ring, as already described, and
current from batlery Q operates the cut-oil
rélay R and opens the main eircuit, cutting
off the normalshattery connection. At the
same time the transmitter supply - current
flows from the battery over the line in a di-

It also excites the electromagnet I .
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rection opposite to that resulting from the -

normal connection, and: in this instance also

the electromagnet & of the meter influenced

thereby attracts its armature back to its origi-
nal position, this completing the registration
of the eall. It.will be observed tHat in both
of these instances of carrent transmission—
the first brought about by the act of sending
the initial call from the substation and the
second by inserting the switch-plug to answer
the said call—the current is steady for the
whole period of its application. The arm o,
following up the armature, speedily reéstab-
lishes contact between the points n and n?

‘which, indeed, is disestablished but for 2 mo-

ment and under conditions whieh do not im-

pair the perfect operation of the apparatus..

Thus far the substation-eircuit I has been
regarded as the * call-initiating™ circuit and
its operation has been considered from that
point of view. It will now be regarded as the
circuit of the substation with whicli com-

‘munication isdesired. Toconnect the calling-

cireuit with the called circuit-after the usual
busy test, the operator inserts the calling or
companion plug I> of the pair into the jackJ
of the latter, its tip 5 contacting with the lower
spring 21 and its front sleeve 6 with the'up-
per spring 20. The battery-current passing
to the called cireuit is of such direetion as to
retain the. armature of the service-meter at
the wanted station in its normal position,
and therefore exercises no effect thercoun.
She then depresses the button of the ringing-
key D, forecing the springs y 1/ theveol away
from their normal contacts inio connection
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with the terminals of the central-station ecall-

current generator M, and an alternating or
pulsating current is transmitted by way of
conductor S; plug-tip 5, jack-spring 21, con-
ductor U, meter apparatus B, controller V,
eall-bell ¢, eonductor ¢, jack-spring 20, ring-
contact 6 of the plug, and wire 12 to the other
pole of the generator. Under the first im-
pulse of this current the armature p of the
controllingdevice is drawn up so quiekly that
the armi, 0, on ~eeount of its inertia, does not
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immediately follow, and it therefore sepa-
rates from the arm and the cireunit through
the meter-magnet 'is momentarily broken.
‘When the impulse or wave subsides, the ar-
mature p is released and drops back into con-
tact with the arm, whichhas meanwhileswung

toward the electromagnet C, and upon the

eontinnation or recurrence of the impulse the
operation isrepeated.. + The elect.romarguet C,
armature_p, and foll. ’ing arm o are so pro-
portioned that for currents of the periodicity,
urnished by an ordinary central-office-ring-
ing generator, eontaet at the points n angd n?
does not reeur until after the impulse has
reached its zero value, and therefore the pe-

-riod of eontact is very brief; but while it lasts
current may flow through the coils of the me-.
The said magnet, however, by

ter-magnet k.
reason of the combined effect of its sluggish-
ness and the brevity of the contact, does not

. become appreciably excited, such impulses as
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stalled and prevented. :

reach it while the ringing-current is being
transmitted over the line being too transient
to reach their full value in the coils of such
a slow-working magnet, and all undesirable,
undesigned, and accidental operation of the
service-meter of the called line under the in-
fluence of the ringing-current is thus fore-

In Tfig. 2 a modification of the vibrating de-
viceis illustrated. Ithastwo following arms
o and 0%, one on each side of the armature p.
They are insulated from one another, and the
branch conductor { unites the conductoryq.to
the arm 0% - There are two scts of separable
contacts, one, 1%, between the armature pand
armo and the other, ¢, between the armature
and arm 0% and in this arrangement both sets
of contacts are in serial eirenit with the mag-
net of the service-meter. Only when the cir-
cuit thriough both sets of contacts is closed can
an operative current pass through the coils of
the saidimagnets. When the armature is at-

" tracted, 1t opens the contacts #%, and when it
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recedes from the magnet-poles it separates the
contacts of 14, so that when the magnet C is
under the influence of such a vibratory cur-
rent as that of the eall-generator thé eircuit is
bractieally opened continuously; but since
the tendency of both arms is to follow the ar-

mature and to continually reéstablish the con-

tacts of both sets it is manifest that when the
apparatus is subjected to the influence of a
steady or unvarying current contact is sub-
stantially maintained, and this fact insures
tho operation of the meter-magnet under ap-
propriate conditions.

A third eonstruction of my controlling de-

viee isshown in Tig. 8. It.consistsof an elec-
tromagnet C and armature 3, as before; but
the armature carries-at its lower extremity
a small glass tube E, sealed at the ends by

condueting-plates and containing a number

. of metat particles or a globule of mereury, the

G5

end aoittacts of the tube Leing connected in
cirenit, as shown. When the armature vi-

brates undér vhe influence of an alternating
or pulsating current, the particles of metal
are thrown violently from one end of the tube

to the other, thus keeping the cirenit of the 7o

recording-magnet open. When the tube is -
quiet, the particles of metal distribute them-
selves, therealong, establishing a eontinuous
contaci from plate to plate. - In the case of

the mercury-globule it spreads out until it y5

makes contact with both plates.

All of the sevaral deseribed forms of vi-
brator are obviously based upon the same
principle—viz., that of introdueing a series of

rapidly-recurring interruptions into the eir- 8o

cuit of the service-meter magnet, while alter-
nating or pulsatory currentsliable to produce
undesired operation of that magnet are flow-
ing in the said circuit, the apparatus produe-:

ing such interruptions being at the same time 85

maintained free from their influence by its
position in the said eireuit in series with a
shunt-conductor arranged around the said

-service-meter magnet and ths separablé con-
tacts at which the said interruptionsare pro- go

duced. -

I claim-— S ’ R

1. The combination at a telephone-station,
with a telephone-circuit, and an electromag~

netic service-meter connected therein, and 95
adapted to count the communications.initi-

ated at such station; of means responsive to-
the passage through said eireuif, of alternat-
ing or vibratory electric currents, for produc-

ing interruptions in the cireuit through the oo

actuating-electromagnet of 'said service-me-
ter; wherehy the said alternatingcurrents are
prevented from affecting the said meter, sub-
stantially as and for the phrpose set forth.

2. The combination in a telephone system, 105

of 8 telephone‘circuit extending between a
contral station and a substation; an electro-
magnetic call-counter or service-meter con-
nected with said cirveuit, and placed at ths

substation to register the ealls thereof; and 110

an electromagnetic dévice therefor, control-’
ling the continuity of the circuit through the
electromagnoet. of - said service-meter, and

_adapted to interrupt the same, on the passage
through the cireuit of alternating call-cur- 115
rents, but to maintain the same during the
‘passage of steady currents; -subsfantially.as

specified. . -
"8, In a telephone-station apparatus, the

combination of a main cirenit; a service-me- rzv

ter or call-counter having an actuating-elec-
tromagnet included in a branch thereof; a
controlling device for preventing said meter

- from responding to alternating call-ecurrents,
comprising an electromagnet in said main eir- 125

chit, and a vibratory circuit-interrupter aec-
tuated by said magnet, but included in the

gervice-meter branch of said circuitand adapt-

ed to produce rapidiy-recurring interruptions

in the said braneh while the said alternating 130

call-currents gre iiowing in the main cirenit,
and to maintpin substantial continnity there-
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of during the passage of steady currents; and
s second branch circuit.or shunt around the
said meter-magnet and interrupter, containy

ing a resistance and maintaining the continu-

ity of the main cireuit for the operation of
said controlling-device magnet, indépendent
of the said interrupter; as set forth,

4. Tn a telephone system, the combination

in an electric circuit of the telephone-call reg-
ister, and its controlling device, both at &
substation; with meansasindicated fortrans-
mitting in such eciveuit alternating currents,

-and direct currents of either direetion; the

15

‘said controlling device being adapted to per-

mit the operation of thesaid register by means

- of currents of the latter élass, and to prevent

20

its operation by currents.of the former class.

5. The combination in an exchange-tele-
phone cireuit between a eentral station and
a substation; of means at the former station

- for.sending alternating or pulsating currents
. to the latterstation; acall-bell at the substa-

25
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tion responsive to said currents; and a per-
manently-shunted service-meter in the cir-
cuit at the substation, the said meter being

‘provided with an elsctromagnetic protective

device operated by the said currents to inter-
mittently open the circuit through said me-
ter, leaving it closed through the shuntonly;
as set forth. . -
6. The combination in a telephone-circuit

~ extending between a central station and a

35
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substation, of & generator at the former-sta-
tion adapted to send alternating call-currents
to the latter station; a call-bell at the substa-

‘tion responsive to said currents; a serviec-

meter having a sluggish actuating-electro-
magnet in the eirenit at the substation; and
an electromagnetic protective device oper-
ated by the said currents to open the cirecuit
through the meter, at each alternation or

pulsation of said currents, and to t,herebs7 pre-
ventthenormal operation thereof,asset forth.

7. In a telephone system, the combination -

‘of a telephone-circuit extending between a

central station and a substation; an alternat-
ing-current call-generator associated there-
with at said central station-for sending out-
going ealls; a battery or steady-current gen-
erator also associated therewith at said cen-

‘tral station to furnish a current-supply for -

incoming ecalls and telephone-transmitters;
and a service-meter at the substation having
an actuating-electromagnet in a branch of
the main circuit, with means for preventing
the said meter-magnet from responding to the
currents of said alternating-current call-gen-
erator, while leaving it free to respond to the
currents of said battery; the said meanscom-
prising a vibratory cireuit-interrupter in-
cluded in the service-meter circuit branch
and adapted to produce rapidly-recurring in-
terruptions therein on ‘the passage of alter-

‘nating currents, but to maintain substantial

continuity tltereof on the passage of steady
currents, an actuating-electromagnet for the
said interrupter in the main portion of the
telephone-cireuit; and a branch cireuit eon-
taining a resistance-coil connected around the

| service - meter magnet and interrupter, to

maintain -an uninterrupted circuit for the
main-line interrupter-magnet; substantially
as specified. _

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, this 4th day of
January, 1900, : » :

IIERBERT E. SHREEVE.

Witnesses:
Geo. WiLLIS PIERCE,
JoSEPH A. GATELY.
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