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REGISTERING APPARATUS AND CIRCUIT FOR TELEPHONIC MEASURED SERVICE.

SPECIFICATION forming part of Letters Pa,tent No. 641,737, dated January 28, 1900

Application filed. June 15, 1899. Serial No, 720,700,

(No model.)

To all whom it may conceri:

Be it known that I, GEORGE K. THOMPSON,
residing at Malden, in the county of Middle-
sex and State of Massachusetts, have invent-
ed certain Improvements in Registering Ap-
paratus and Circuits for Telephomc Meas-
ured Service, of which thefollowingis a speci-
fication.

This invention concerns means for equita-
bly charging for telephone-service, and more
pmtmularlylelates to the electrical ar range-
ment and mode of operating a call—fegistering
or connection-counting mechanism to be as-
sociated with a substation-line at the central-
station end. ,

In the measured-service system of charging
for telephone-exchange connections it is de-
sirable thatsuch a connection-counting mech-
anism shall be placed in association with the
lines whose service is to be charged for and
that such mechanism shall register a charge
against its line only when a call is com pleted
or atlains fruition in a conversation between
the calling and desired substations, it being

furthermore requisite that no eharﬂ'e shall be |

made against a line except for connections
initiated by soch line.

In Letters Patent granted to me February
7, 1899, No. 619,240, I have described and
claimed a registering mechanism or connec-
tion-counter which has been put into use and
has in 1ts operation been found efficient and
satisfactory. The said apparatusisactuated
by the orderly successive and consecutive op-
eration of two independent electromagnets,
one of which is responsive to theact of a call-
initiating subscriber in sending the call-sig-
nal, Whlle the other prior to my present in-
vention has been arranged to become excited
when the switch-plug Is in inserted in the
switch-socketof thecalling-line to answer the
said call. Thusinorder that the device shall

register one call or make one charge against

the substation of the associated line it is nec-
essary that two distinct stepsshall be taken,
one dependent upon action at the substation
in sending a call and the other dependent
upon action at the central station in answer-
ing the said call; but although the counting
mechanism is itself satisfactory its electrical
arrangement and operation are not wholly so,

operated e

| since from what has been stated it is clear

that the sald mechanism so connected and
operated counts the call and makes it the
basis of a charge, whether it matures and
eventuates in a completed connection with
the line wanted and a conversation with the
desired substation or notf, and when a line
wanted 18 busy or when for some reason com-
munication therewith cannot be had the call-
ing substation.is either charged with service
which i1t has not received or else the operator
is required to keepa record of the unfruitful

calls to the end that they may be dedueted

from the score. One of these alternatives is

‘apparentlyinequitable and the otherinvolves

unnecessary work for the operator and con-
sequent slowness of operation. My present
invention, while retaining and preferring a
call-counting mechanism of the same charac-
ter and structural principles, involves a new
arrangement of the same in relation to the
substation-lines concerned, by meansof which
the said counting mechanismis withheld from
registering a charge against the calling-line
until it shall have become certain that a con-
nection with the line wanted can be attained.

The said invention involves a substation-
lineorsubsecriber’scircuitprovided with a call-
register orconnection-counter preferably em-
bodying the principles nunderlying the count-
ing mechanism of my former patent, to which
I have referred, other substation lines or cir-
cuits to which the same may be connected for

‘through conversation,means,such as a switch-

cord, having an answering switch-plag at one
end, and acompanion switch-plug at the other
foruniting thesaid first-mentioned substation
with a desired one of the others, and an asso-
ciated switchboard local circuit for the sev-
eral lines. One of the codperative electro-
magnets of the connection-counter is associ-
ated with the call-signal device of the call-
initiating line, as by connecting it in deriva-
tion or in parallel therewith, and the first of
the two steps required for the registration of

-a toll-charge is thus made dependent upon

action occurringata call-initiating substation.
The other a,ctua,tmﬂ'-maﬂ*net that which when
ectuates the second necessary

step looking tosuch registration, is connected
| in the associated local circuit, which likewise
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may contain the cut-off relay, and the super-
visory signal and its usual resistance-shunt
in series, and in the case of a multiple switch-
board may serve also as as the test-circuit in
a manner well understood. This associated
local circuit leads through the line-switeh
socket,sothat whentheswiteh-plugisinserted
in such socket to answer a call the said local
circuit 1s completed through separable con-
tacts therein and connects by a cord-conduc-
tor with a suitable source of current, and a
current from said source flows therein. This

normal current, though of sufficient strength

to operate the cut-off relay or switchboard
signals, does not excite the counter-magnet,
which 1s constructed or adjusted to be irre-
sponsive to the normal strength thereof, and
the said magnet accordingly does not oper-
ate, and no registration is at thisstage of the
operation made. There is, however, an elec-
tromagnet controlling a circuit - changing
switch connected in the local associate cir-
cuit of the companion plug, and when this
circuit is closed through it the eircuit-changer
1s operated and acts to so strengthen the cur-
rent in the assoclate circuit of the calling-
line that it becomes sufficient to execite the
counter-magnet, which operating effectuates
the final step required for registration. This
step and the registration of the connection
therefore are dependent upon the completion
of the said connection between the two lines.

By a slight change of the position in the
companion-plug associate circuit of the cir-
cult-changer magnet the operation of the sec-
ond counter-magnet, and consequently the op-
eration of the counter mechanism, may be
made to depend either on the simple insertion
of the companion plug in the switch-socket of
the line wanted or on the removal by the so-
called subscriberof hisreceiving-telephone at
will. Experience, however, hasdemonstrated
that, as a rule, if a lineis found at liberty and
a switch connection be made with it commu-
nication can be had, and it rarely happens
after the line called for is ascertained to be
free and is switched to the line of the sub-
station giving the call that an answer cannot
be obtained therefrom or that anvthing oc-
curs to prevent the satisfactory exchange of
conversation. The operating value of the
two alternative modes mentioned by me of
connecting the ecirecuit-changer magnet is
therefore in substance the same.

In the drawings which accompany this
specification, Figure 1 is a diagram illustrat-
ing the application of the invention toone of
two substation- lines adapted for infercon-
nection. Fig. 2 is a diagram of a form of
switch-cord connection, showing the alterna-
tive position of the circuit-charger magnet;
and Fig. 3showsin elevation a view of the con-
nection-counter I preferably employ, refer-
ence being made to my Patent No. 619,240 for
other views thereof.

Referring to the said drawings, I. and L2

641,737

substations S and 82, respectively. They are
hereinafter referred to as ‘‘substation cir-
cuits.” Eachisshownasbeingequippedat the
substation with the usual station apparatus
arranged in the usual way for sending and re-
ceiving calls and for transmitting and receiv-
ing telephonic conversation. The circuits L
L* have at the central station switehboard-
sockets J J%, respectively, these containing
main-line contact-pieces 7% representing and
constituting terminéls of the main-line con-
ductors a b, and each also is at the central
station provided with a cut-off relay R, a sig-
nal-relay R? and a signal-lamp or equivalent
device s.

A call-register or connection-counting mech-
anism C is shown as being provided for the
substation-cirenit L, and is one of that class
requiring for the registration of a connection
twosuccessive steps orsuboperations depend-
ing for their occurrence upon two successive
acts to be performed at different stagesin the
work of bringing two subsecribersintocommu-
nication. In the present instance the count-
ing mechanism is organized to have the said
two distinet suboperations performed by two
distinctelectromagnets which are excited suc-
cessively, one of them in consequence of the
act of the subscriber with whose line the in-
strument 18 primarily associated in sending
the call or otherwise initiating the commu-
nication and the otherat a later period, when
the line wanted has been ascertained to be at
liberty and when the connection between the
two lines has been effectuated, either directly
upon the establishment of such connection or

subsequently thereto, when after the desired

substation has been called the subsecriber re-
moves histelephone from the hook torespond.

The form of connection-counting mechan-
1Ism patented to me, as hereinbefore stated,
February 7, 1899, has proved efficient and sat-
1sfactory In practice and is that which I pre-
fer to employ as a factor in my present in-
vention. It does not appear necessary that
I shall here redeseribe the same in detail, and
it need merely be stated that it has an actu-
ating movement m, a series of dials n, repre-
senting units, tens, hundreds, &c., a pointer
o for each dial, appropriately impelled by the
sald movement, and two polarized electro-
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magnets ¢ f, one of which is to be in some

way assoclated with the main circuit, to which
the connection - counter belongs, while the
other is similarly associated with the switch-
board apparatus concerned in connecting the
calling and called lines together, and that the
action of the first magnet, broadly stated, is
to move 1ts armature out of a position where
1t locks the armature of the second magnet
into one permitting the free motion thereof,
while the action of the armature of the sec-
ond magnet when thus freed is to directly ac-
tuate the counting mechanism. One condue-
tor o of the substation-circuit L continues to
earth after passing through a separable con-

are main telephone-cireunits extending from | tact e, controlled by armature 2 of the cut-off
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relay, and the other main conductor b of the | conductor p?, and when the plug is thrust into

sald circuit, after passing the separable con-
tact 2 of armature y of the cut-off relay, con-
tinues through the exciting-coil of the signal-
relay R* and by conductor 8 to any suitable

source of current—for example, the common

battery G, whose other poleis grounded. The
call-signal lamp s of each substation-circuit
18 in a normally-discontinuous branch 20 of
the said supply-wire 8, controlled by the said
signal-relay and closed and connected with
the said battery, when the armature of the
sald relay, which is conductively united to
said supply-wire, is attracted by the magnet
thereof, in which case a portion of the bat-
tery-current is diverted through the lamp to
illuminate the same. The connections so far
described are similar for both substation-cir-
cuits.

Oneofthe electromagnets of the connection-
counter C requires to bein operative relation
with the line to which the said counter be-
longs, to the end that the preliminary sub-
operation thereof shall be dependent on the
act of sending a call from the substation S to
the central station H. Accordingly the mag-
net 1 is placed in a parallel branch or deriva-
tion conductor 30 of the eall-signal-lamp cir-
cuit 20, extending from the point 32 to earth.
Thus when the armature of relay R? is at-
tracted forward to operate the call-signal cur-
rent likewise passes through the coils of the
counter-magnet f, and the said magnet be-
coming excited moves its armature and ac-
complishes the first step toward the registra-
tion of the call.

T'he switch-sockets J J°have also insulated
frame-pieces, which (when the switchboard is
multiplied) are termed the ‘‘ test-rings,” and
each of these servesas a third contact-piece 45,
forming the terminal of the fixed portion of a
local circuit associated within the central sta-
tion with each substation-circuit. -

¢ 18 the associate circuit of the substation-
circuit L, and it has a fixed or permanently-
mounted portion 26, and, as will be hereinaf-
ter more fully described, a movable or inter-
changeable portion comprised in the switch-
cord connection. The said conductor 26 ex-

tends from the contact-piece 7% of the switch-

socket to earth or return through the wind-
ing of the cut-off relay R and through the

coil of magnet d of the connection-counter. |

Should the switchboard be of the multiple
type, the said conductor 26 would of course
extend tothe contact or test pieces 73 of all of
the switch-sockets of the substation-circuit
and would under such conditions constitute
the switchboard portion of the busy test-cir-
cuit.

M is a switeh-cord connection with termi-
nal plugs P P? adapted to be inserted in the
switeh-sockets J J=. |

P is the answering-plug, and P? may be
termed the *‘companion plug.” Both have
three contact-pieces, a tip-conductor p, a

a switch-socket they register or engage with
the socket contact-pieces and springs 7, 72
and 7° respectively. The main-line connec-
tions of the two plugs and their cord-conduec-
tors are as usual.

2 1s the answering-plug section and 3 the
companion-plug section of the main-line cord-
conductor uniting the tip-conductors p of the
two plugs, the two windings 7 4° of the split
repeating-coll I being serially included in the
circult of the said conductor. In the same
manner 4 is the answering-plug section and
9 the companion-plug section of the main-
line conductor uniting the forward sleeve
contact-pieces p° of the two plugs, and the
repeating-coil windings ¢° #* are serially con-
nected between the said sections. The sec-
tion 4 of this conductor contains the supervi-
sory - signal relay R2 and the section 5 con-
tains the supervisory-signal relay R4, and in
a bridge between the said tip and sleeve con-
ductors, extending from a point on the former
between the repeating-coil windings 7 and 2
to a point on the latter between the windings
1°1*, is the common sourece of current G, shown
as a battery, the same being grounded at its
tip-conduetor pole. |

A leading conductor 34, extending from the
ungrounded pole of the generator G, has
branches 6 and 7 continuing to the rearward
sleeve conducting-surfaces of the plugs P and
P? respectively, and these each constitute the
switch-cord or movable portions of the local
associate circuits ¢ ¢ of the substation main

-circuits L L% At any suitable point « the
conductor 6, after passing through the arti-
ficial resistance 7%, bifurcates, one branch, 37,
leading through the supervisory-signal lamp
s* and the other, 36, leading through the re-
sistance  and the separable contact-points of
the supervisory relay R to a junction-point
g, where they again coalesce into the single
conductor 6. When the relay-armature is in
1ts retracted position, all of the current in the
associate circuit passes through the lamp in
branch 37; but when the relay R? attracts its
armature the branch 36 is closed at x and
forms a resistance-shunt around the lamp.
‘I'he current then divides and the portion
passing through thelampis not strong enough
to light it.

When the plug P is inserted in the socket
J, the main conductors ¢ and b are united by
the springs 7 7%, which press upon the plug
contact-surfaces p p° to the main cord-con-
ductors £ and 4, and thereby on the insertion
of the companion plug with the main con-
ductors of the wanted substation-circuit 1.2
Moreover, the movable and fixed portions 6
and 26 of associate circuit ¢ are also united

by the contact of plug-conductor p*and socket-

ring 7°, and the associate circuit ¢ is then
closed and permits the circulation of the cur-

rent from the source G, which flows through

lead 34, conductor 6, resistance 7% branch 37,

front sleeve-conductor p?% and a rear sleeve- | lamp s* (or, when the relay-armature is at-
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o tracted, lamp -eonductor 37 and resistance |
. shunt-conductor 36 in parallel,) conductor 6, |
1 plug contact-surface p° switeh socket-ring |
9% eonductor 26, winding of cut-off relay R, |
and magnet ¢ of the conneetion-counting in- |
- strument to ground. - The eut-off relay isop-|
- erated by this current and separates the con- |
~ tact-points ¢ and /i, and the supervisory sig-
nal (unless its shunt is closed) is also oper- |
ated thereby, and a potential test is at the
same time established on the rings 73, if the | -
switchboard be of the multiple ‘tyez;: butthe |
magnet d of the counting instrument is not |
operated, it being so constructed oradjusted
as to be irresponsive to the normal current |
- ‘thus -caused to flow in the associate circuit; |
The current is maintained at such a normal |
- strength by the presence in the: circuit of |
i the lamp s* and its resistanece 7%, or alterna-|
tively (the shunt being closed) by
resistance and  the: 3011113 resistance of the|
lamp branch 37 and the shunt branch 36. |
The associate circuit ¢® of substation-cireunit |
L2 isarranged generally in asimilar way, but:|
does not inelude a duplicate of the artificial |
. - As with eireuit ¢, it divides at |
~point u* into two branches, one, 39, perma- |
i nentlyclosed, which ineludes the su:pewisorsy: |
- lamp-signal, and the other, 33, containing re- |
sistance 73 :and passing through the contact-:
. points of relay R* to the reunion-point g°
. The branch 38:1s thus:a shunt forthe lamp,
- having its continuity controlled by relay R*
- The associate cireuit ¢*'i1s, however, so ar-|
ranged that at the proper time on or after the |
insertion of the companion plug P* in the |
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socket of the substation-circuit called for cer-

tain appliances may be brought into opera-

tion, which act to materially increase the
strength of the current in the associate cir-
cuit ¢, bringing if, in fact, to a strength tully
sufficient for theoperation of the second mag-
net d of the counting instrument. To this
end I provide a normally-open shunt W, one
of the normally-severed portions thereof, w,
being connected at v with the lead 34 of ‘the
assocmte circuit ¢ of substation-circuit L~
and the other, w*, being united to conductor §
thereof at point ¢°. The sald shunt there-
fore forms when closed a short circuit around
the lamp s* and its resistance-shunt, having
its continuity controlled by an electromag-
netic switch or circuit-changer K, whose ac-
tuating-magnet is connected in conductor 7,
so that when the said conductor by the in-
sertion of plug P*in a switch-socket is made
part of an associate circuit ¢* the said elec-
tromagnet R’ is brought into the circuit so
formed and is excited by the current thereof.

I do not restrict myself to any particular

form of circuit-changer, butconsiderthe form
indicated to be wenera,ll y suitable. The arma-
ture-lever of the electromagnet R® is at-

tached toand forms the ter mma,l of conductor
w and has a retracting-spring £* It carries

a light metallic brush or contact-spring /=,
adapted to sweep over a switch-surface /%,

w

ne said |

641,737

comprising a conducting-plate 7, secured be-
tween two marginal plates of non-conducting .
70
ThB o
non-conducting and conducting surfaces are - .
flush with each other, and this plane surface -
may, if desired, be made in disk form and .= -
75

material ¥ and conductively attached to and
fOl?I:l]ilflg the terminal of conductor we2.

‘may consist of a circular contact-plate in-
closed 1n the eentel of a non- conduc,tmfr an-
nulus; S -
The centact brush or Spr Ing 18 nm'mally; a;t; SRR

rest on the non-conducting csurface,but on the -

excitation of the magnet RSthe armature be-

Lo
ing attracted eauses the said contact-spring -
to sweep over the face of the plate K3, clos-
ing the shunt'W transiently as it makes con-
tact with the metal plate { and opening the
same as at the end of its traverse it again 385
reaches themarginal non-conducting surface,
Obviously at the moment when the brush or: =

spring £*is in: contact with: the plate 7 and

the shunt W thereby closed the resistance . .
i905 R
, and its serially- connected resistance r?is
shor.t.—cn cuited, the total resistance of asso-
ciate cireuit ¢ is materially lessened, and the
current in such eireunit is correspondingly
magnet d of the counting 95 SRR
“mechnanism O, which thereupon counts and =
registers the connection, which has beenso
far attained that the substation-circuit L7,
“having been ascertained to be at liberty, has
been connected with the calling-cireuit L'by
The AP

composed of the lamp s?, its shunt-resistance

strengthened and becomes strong enough to
excite the actuating-

the insertion of the companion: plun' | R

100

circuit-changer magnet R®° has been enabled |

to operate for the closure of the shunt W and
the consequent operations in pursuance (in
the arrangement of Fig. 1) of its inclusion
in associate cireuit c¢*, which extends from
the ground attached to one pole of the gener-
ator G to the complementary ground of the
cut-off relay R of substation-circuit I* by way
of the said generator, lead 34, conductor 7,
including circuit-changer magnet RP, point
u? lamp-signal §° conductor 39, and point ¢,
contact-surface jﬁ socket-ring 7 3 of socket J?,
conductor 27, and cut-off relay R. When tho
supervisory 1elf1y R* becomes vitalized, the
lamp-shunt 38 is of course closed through r'C-
sistance 73 in parallel with the said lamp, and
this oceurs when by reason of the called sub-
scriber having removed his receiver froin his
hook-switech the main circult has been con-
ductively closed and a current from the bat-
tery G has been enabled to flow therein
through the magnet of the said relay R*

It is manifest that a common return-con-
duector could readily be substituted for the
several earth connections shown.

The operation of the system in regard es-
pecially to the counting mechanism is appa-
rent. When thecall is sent from substation
S of circuit L, the signal s is exhibited. The
magnet 1 of the 1e0‘1f5ter C, being in a parallel
branch of the same circuit and in like man-
ner controlled byrelay R? is at the same time
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excited and operates to release the armature | placed as in Fi

of the other magnet- d of said counting mech-
anism. The plun' P, being inserted in socket
J to answer the call, operates to close the as-
sociate circuit ¢, which brings about the op-
eration of the cut-off relay and establishes a
current through magnet d; but since the re-
sistance of the lamp s® and coil 7° is in the
circuit, the former under certain conditions
being shunted, the eurrent is too weak to ex-
cite magnet d. The operator after examin-
ing the line wanted and finding 1t to be free
makes connection therewith by inserting
plug P?in the switch-socket thereof. This
closes the circuit of the generator G through
the magnet of the electromagnetic switch W,
which reduces the resistance of associate cir-
cuit ¢, increasing the current thereof to a
strength adapted for the operation of coun-
ter-magnet . This is excited, and, actua-
ting the counting mechanism, registers the
connection. |

If instead of registering or counting when
the plug P?is inserted—that 18, when the sub-
station-circuit L?is found to be free and that
a connection therewith can be had—-it is de-

sired that no registration shall be made until

the subscriber wanted shall have actually re-
sponded, thus making it certain that a con-
versation will ensue, the only change neces-
sary from the arrangements so far described
is that indicated by Fig. 2, where 1t appears
that the electromagnet R® of the circuit-
changer K and the resistance-coil 7° have ex-
changed positions, the latter being placed in
the main portion of the associate- elrcult con-
ductor 7 and the former in the lamp-shunt
38.
of the resistance-reducing circuit-changer K,
and consequently that of the counter-magnet
d, dependent on the operation of the super-

- visorysignal-relay R? which does not become

45

55

60

excited until current from the battery G is
determined in the main substation-circuit
after the insertion of the switch-plug P* by
the action of the subsecriber in taking up his
telephone for use, which permits the hook-
switch to close the circuit.

Referring briefly to the counting mechan-
ism itself, it may be stated that the pole-piece
of the magnet d is (as disclosed by my former
patent) provided with a soft-iron auxiliary
pole-piece which retains the armature of mag-
net f after the cut-off relay has operated and
when current therefore ceases to flow in the
coils of the said magnet /. Moreover, the
normal current flowing in the winding of mag-
net d though ingufficient todraw up the arma-
ture is strong enough to hold it in place atter
it has once been attracted by the increased
current due to the transitory short-circuiting
by the circuit-changer K of the lamp and
shunt-resistance. Tt may also be remarked
that when the magnet R°of the circuit-changer
K is placed as in Fig. 1 its resistance should
preferably equal that of ¢ and that when

This modification makes the operation.

o, 2 its resistance should be

substantially identical with that of 7.
Having thus described the nature, arrange-

ment, and operation of myinvention, what I

_demre to claim 18—

1. The combination in a telephone central-
station switchboard apparatus, of two substa-
tion-circuits equipped with the usual switch-
socket and call-signal devices; a switch-cord
connection with terminal plugs fitting the

saild switch-sockets respectively, and uniting

or adapted to unite the said substation-cir-
cuits; and a loeal associate circuit for each
line, passing through switch-contacts in the
switch-socket thereof, and composed of fixed
and eord conductors; with a call or connec-
tion counting mechanism for one of the said
snbstation-circuits actuated by two coéper-
ating electromagnets, one connected in par-
allel with the call-signal device of said sub-
station-circuit and the other in the local as-
sociate circuit of said substation-circuit but
adjnsted to be irresponsive to the normal cur-
rent thereof; a circuit-changer organized to
reduce the resistance or increase the current

| of said associate circuit for the operation of

said second magnet, and an actuating-mag-
net for said circuit-changer connected in the
associate circuit of the other substation-cir-
cuit; substantially as and for the purposes
set forth.

2. The combination with two telephone-

lines; and means for uniting them; of a con-
‘nection-counter for one of the said lines ac-
tuated for the registration of a completed call

by the successive action of two electromag-
nets, one responsive to the action ot Sending
in-a call over the line assoclated with said
counter, and the other in the cut-ofi-relay

circuit of said line; a source of current con-

nected with the said cut-off-relay circuit by
the initial step of switching the two tele-
phone-lines together, and adapted to estab-
lish a current therein sufficient for the opera-
tion of said relay, but insufficient for the op-
eration of the said counter-magnet; and means
responsive to the establishment of connection
between the two lines concerned, for increas-
ing the said current to the smenﬂ*th required
for the operation of the said eounter-maﬂ'net
substantially as set forth.
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3. The combination with two main tele-

phone-circuits; and switeh-plugand cord con-
nections for uniting them at a central station;
a call or connection counter associated with

120

one or both of the said main circuits, having

two actuating-electromagnets and adapted to
become oper atwe for the registration of a

call, only on the successive action of both
magnets, one of the said magnets being in a
derived circuit of the line-signal and adapted
to respond to the dct of sending such line-
signal, and the other placed in the cut-off-re-

lay ¢ircuit of theassociated line; and a source
of current-supply; of means controlled by
| the connection of the answering switch-plug

125

130



IO

I5

20

30

35

40

8 641,737

with a switch-socket of the calling-line for |

establishing through the said cut-off relay
and counter-magnet a current from the said
source suilicientin strength for the operation
of the former, but too weak for the opera-
tion of the latter; and other means controlled
wholly or in part by the connection of the
companion plug of a pair in a switch-socket
of the desired line, for strengthening the said
current to a degree sufficient to fully ener-
aize the sald counter-magnet; substantially
as and for the purposes set forth.

4, In a telephone system, the combination
of asubstation-lineentering acentral station,
and having a call-relay controlling the cir-
cuifb of a signal, and a cut-off relay in a local
circuit; a call or connection counter associ-
ated therewith having two actuating-electro-
magnets connected respectively in a branch
of the said signal-circuit, and in the circuit
of the said cut-off relay, the said counter be-
ing adapted to register a call only after the
sticeessive orderly operation of both magnets;
switch devices comprising first, main conduec-
tors for answering calls, second, main con-
ductors for uniting a calling-line with a de-
sired line, and third, local conductors for clos-
ing the cut-off-relay circuits of both of the
sald lines; a source of current included in
the latter, and adapted when a call is an-
swered to establish a current through the cut-
off relay of the calling-line; a -regulating-re-
sistance in the said cut-off-relay circuit main-
taining the strength of said current ata value
insufficient for the operation of the counter-
magnet; a normally-open shunt around the
said resistance; and an electromagnetic
switch assocliated with the said switeh-device
conductors of the line wanted controlling the
sald shunt, and adapted on, or subsequent
to, the establishment of connection between
the said calling and called lines to close the
sald shunt, and thereby to increase the
strength of the current through the counter-
cient for the operation

magnet to a value suff
of the said magnet.

5. In a telephone-switchboard apparatus,
the combination of a substation-line having a
call-signal device in a branch circuit, a jack
or switch socket, and a cut-off relayin anin-

complete local circuit normally terminating

in the said socket; an associated connection-
counting mechanism with two codperating ac-
tuating-magnets, one in a derivation of the
signal-device branch circuit, and the otherin
the said cut-off-relay local circuit; a second
substation-line also provided with a switch-
socket; a switch-cord eonnection for uniting

‘the said substation-lines, provided with the

usual terminal switch-plugs, and comprising
main-line conductors extending hetween the
plugs, and a local-circuit conductor extend-
ing from a source of current toeach plug, and
adapted on the insertion of the plug to com-
plete the cut-off-relay circuit; a lamp-signal
provided with a resistance-shunt in the said
local-cireuit conductorof the answering-plug,
serving to maintain the current flowing in
the said cut-off-relay circuit at a strength in-
sufficient for the operation of the counter-
magnet contained therein; a normally-open
short-circuiting shunt around the said lamp
and resistance-shunt; an electromagnet in
the local cireuit of the companion switch-
plug; and a switch operated thereby, con-
trolling the said short-cireuiting shunt, and
adapted when the said magnet is excited to
transiently close the same, and thereby to in-
crease the current through the counter-mag-

net to a strength suificient for the operation

of said magnet, and the consequently com-
plete operation of the call-counting mechan-
1sm.

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, this 13th day of
June, 1899,

GEORGIE K. THOMPSON.

Withesses:
xEO0. WILLIS PIERCE,
JOSEPH A. GATELY.

50

55

60

/5

30

35




	Drawings
	Front Page
	Specification
	Claims

