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To all whom it may concermn:

Be 1t known that I, WILLIAM W. DEAN, re-

siding at Boston, in the county of Suffolk and

State of Massachusetts, have invented certain

Improvements in Telephonic Measured-Servy-

fication.

This invention relates to the meamﬂ*ement'
- of telephone-serviee, and is applicable to tele-

phone-exchanges which have adopted the
measured-service system of charging, and es-
pecially to such circuits of exchanges which
being arranged to serve two subscribers’ sta-
fions are frequently termed ¢ two - party
lines;” LT

Its object is the provision of efficient and

suitable means whereby all calls for connec-
tlons sent in by either substation of such a

circuit and answered by the operator at the

central station may be automatically regis-
tered by appropriate registering mechanism

placed at the said central station, it being,

however, provided that calls transmitted from
the substations which for any reason remain
unanswered by the central-station operator
shall not be registered, counted, or charged

tor, and that the use of the circuits and ap-
‘paratus by the called or wanted substation

forming the second party in a communica-
tion, and, indeed, the use thereof consequent
on the reception of any incoming message,
shall not establish the conditions requisite to

the operation of either of the registers of

such cireuit. o -
In Letters Patent No. 586,685, granted to
Hammond Vinton Hayes July 20, 1397, is dis-
closed a measured-service system of record-
ing matured calls comprising a call-register-
ing mechanism placed at the central station
in association with the circuit of the sub-
scriber whose business is to be registered and
such an arrangement of the substation and

central-station signaling and answering ap-
‘paratus and circuit connections that the said

measuring mechanism can be made operative
to register service to be.charged for only by
the orderly performance of the complete cycle
of operations resulting when two successive
current impulses are caused to traverse the

ice Systems, of which the following is a speci-

due to the action of the central-station opera-
tor in answering if. Thus to register a charge
the conjoint action of the customer and oP-

| main circuit, the first due to the action of the 50
subscriberin sending the call and the second

erator is requisite, and neither customer nor 55

operator s afforded any opportunity to pro-
duce an erroneous or falsified record by an
improper manipulation of the apparatus.

_ In-Letters Patent of the United States No.
039,431, granted to Hammond V. Hayes and

-Thomas C. Wales jointly, is described means

for applying a similar mode of operation to

*‘party-lines ” having two or more stations

for the purpose of counting the answered
calls of the several stations individuaally. - It
is, however, therein provided that a toll or
call-registering appliance or mechanism shall

be placed at each substation to register the

calls of such station and of no other.
My present invention retains the same gen-
eral principles of operation as areinvolved in.

the said two patents, but dispenses with the

necessity of placing a counting apparatus at
cach substation, it being as a rule desirable
that such apparatus shall be located at the

‘central station.

- It consists in the combination, with a two-
party main telephone-circuit, of means or
mechanism associated with such circuit and
located at the central station, which means

ing the call and answering the same and is

by the two substations respectively, so that
the answered calls of the substations may dis-
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18 actuated by the conjoint operation of send-

-| adapted to distinguish between the calls sent

criminatively be counted, registered, and

properly apportioned between the said sta-

tions, each being debited wi
which were initiated by it. -
It also consists in combining a two-party

th those only

main telephone-circuit with two call-repister-

ing or call-counting mechanisms placed at the
central station and each operated to produce

QCI-

a record only when their electromagnets are

excited by two successive current impulses,
one of which is consequent upon action oc-

95

curring at the substation in sending a call- -

signal and the other upon action occurring
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at the central station in response to such call, |

“the calls of one substation being counted and
indicated directly by its corresponding reg-

istering mechanism, while the calls of both are

counted and registered by the other register-

ing mechanism, so that the number of calls
attributable to the second substation can
readily be determined by a comparative ex-
amination of the record of both registers.

In the drawings accompanying and illus-
trating this application, Figure 1 is a dia-
oram of a two-party telephone-exchange cir-
cuit extended between the substations there-
of and a central station and so much of 1its
appropriate switching and signaling appara-
tus as is related to this invention, together
with call-registering mechanism at the cen-
tral station. Figs. 2 and 3 are modified plans
for the electromagnet connections of the reg-
istering apparatus. |

In the figures, L is a two-party telephone-
cirenit, A and D are subscribers’ stations con-

nected therewith, and C is the central station. .

The arrangement of the circuit and its switch-
ing devices generally is well known. As
shown, the main conductors a and b thereof
are electrically separated at the substations
while the line isnot in use and the telephones
{ in place on their respective switch-hooks 7
but when the telephone at either station 1s

raised from its switch-hook the circuit is

-~ closed at such station at the switech-contact 6
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through the bridge 7, wherein the telephone
is connected.

R is the call -signal relay, s the signal-
lamp controlled thereby, and R* the cut-off
relay. The main circuit L, entering the cen-
tral station,is normally closed at the circuit-
closing points 8 and 9 of the latter relay R?,
continuing from point 8 by wire a° through
the winding of the line-relay R and the sig-
nal-current battery B? and thence by wire b7
to point 9.

K is a switch-cord connection, of which each
operator is provided with a number, and has
switch-plugs P P?, one at either end, each hav-
ing three switch-contacts p p* p? the tip-con-
tacts p of the two plugs being united by the
cord-strand ¢, the front sleeve-contacts p* by

the strand d, and the rearward sleeve-contacts |

p3 by the strand e.

A transmitter and signal- current battery
B and induction-coil I, as usual, are bridged
between the strands ¢ and d, and the latter
has supervisory signal-relays R? R* in its eir-
cuit, oneon eachside of the bridge end, adapt-
ed to control by means of shunt-circuits their

- respective lamp - signals s*, which are in the

6o

circuit of the third strand e. |

T is the operator’s telephone, which at will
may be connected in a manner well under-
stood with any pair of cords. From the cen-
ter of the said third strand a branch e con-
nects with an earth connection at G' through
a battery BS, supplying current for the busy
test and cut-off relay R~

It will be evident that when the plugs P P*
are placed in the sockets J of any line the
talking-circuit of such line is closed between
the socket contact-springs 7 7%, which connect
by branches 2 and 3 with the main conduc-
tors a and b and the corresponding plug-con-
tacts p p? and that the circuit of the battery
B5 is closed at the remaining socket and plug
contacts 2 and p°, so that the current of the
said batteryis enabled to flow therein through
a path traceable from ground G’, through the
battery B° the branch e? the strand e of the
cord E, the plug-contact p*, the switeh socket-
ring ¢, the branch 3 and wire f, and helix of
relay R? to ground at G°.

The sending of a call from the substation
by lifting up the telephone closing the main
circuit 1. excites the relay R, which attracts
its armature and closes the local circuit 2 be-
tween G and G® at the point 10, permitting

current from the battery B3 to flow through

and illumine the lamp call-signal s.

When the operator in response to a call
places a plug, say P, in the socket J to an-
swer by means of the telephone T, the cut-oft
relay opens the main circuit at the points S
and 9 and the lamp-signal disappears.

A? and D? represent call counting and reg-
istering mechanisms, which for their opera-
tion require the passage through their mag-
net-coils of two successive current impulses,
the first due to the substation act of sending
the call and the second contingent upon the
central-station act of answering 1t.

ter be similar to those described by Letters
Patent Nos. 586,685 and 589,431, to which I
have hereinbefore referred, the precise form
being immaterial, provided the electrical ar-
rangementand mode of operation are substan-
tially as described herein. The registering

mechanism A? belongs to substation A and,

the mechanism D? belongs to substation D.
As shown, both are provided with two electro-
magnetic spools, each inclosing a suitable
core, and with an armature hung centrally or
in such manner as to be capable of oscillating
between the poles, as one or the other exer-
¢ises attraction upon it.

The register A® has a single winding 4 on
its spool v and two windings 5 and 6, differ-
entially disposed, on its spool 2%

The register D? has one winding 7 on its
spool v* and one winding 8 on its spool v~

A conductor k extends from a point 12 on
the associate conductor f of the main circuit
L, dividing at 13 into two branches, one lead-
ing through the magnet-winding 4 of register
A? and the other through winding 7 of regis-
ter D? Lo earth at G® and G*, respectively.
The two differentially-disposed windings 9
and 6 of spool v* of this register A®are in se-
ries, but opposed to one another in the main
cirenit extension a? 6%, as shown.

The winding 8 on spool v* of register D* is,

i together with its exciting-battery B® con-

These
mechanisms may in form and general charac-
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tained in a branch circuit extending between

the earth connections G and G° by way of the

armature 7° of relay R, its circuit-closing
points 10, and conductor 14. The armature
r* and its ground connection G are common
to the local eircuit of battery B3and the local

clrcuit z of the signal-lamp s, and the said

armature is thus adapted to control both of

~the said local circuits.

‘The mechanical parts of the registering
mechanisms A* and D? may be alike and are

indicated conventionally by the star-wheels

m and m? the register A® showing also the
connecting-gears and indicating-dial. The

‘sald star-wheels are of course adapted to be
engaged and actuated step by step, two steps

to the registration of each call, as the anchor
and pallets n and n? oscillate with their re-
In each registering
mechanism the normal position of the arma-
ture is that indicated in solid lines. |
When substation D calls the central sta-
tion, the receiving-telephone is taken from
the hook and the main cireuit elosed, as here-
inbefore described, the relay R being thus en-
abled to attract its armature, whereby the

local circuit z is closed at the points 10. It

is manifest that this action of the sald relay

likewise closes the battery B® through the

local circuit 14, which cireuit includes mag-

D? The magnet v*is thus excited and the

~armature 7 thereof is attracted into the dof-

35

~ted-line position, acting, through its anchor

and pallets n?, upon the star-wheel m? and
eftectuating the first step in the two-step op-

- eration required to enable the register to re-

40
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‘the associate f and point 12.

cord or indicate a call. - | o |
The helices 5 and 6 of magnet v? of regis-

tering mechanism A? are, it is true, both in |

the main cireuit I, and the main current, of
battery B® passes through them. Since, how-
ever, they act differentially and oppose one
another, no magnetic effect ensues, and the ar-
mature 7 retains its normal position, the en-
tire apparatus remaining unaffected. The
first step of registration is therefore made in
the registsring mechanism D2 representing
station D alone. | -

“When the operator observing the display
of the line-signal s inserts a plug P in the
- socket J, and thus closes the test and cut-off-
‘relay circuit through the relay R?, the derived
circuit through the conductor % and its

branches is likewise established and receives
current from the cord-battery B* by way of
The eurrent
thus caused to traverse the conductor % splits

at 15, part going to the ground G* through

magnet v of register A? and part to ground
G* through magnet v° of register D% No re-
sult follows in register A2, since its armature
r 18 1n its normal position—that is to say, at-

tracted toward the magnet v—but the arma-

ture 7°, having previously oscillated to its dot-
ted-line position close to magnet v% is now

| drawn back by the attfaﬁetio’n of magnet 28 to

|

1s made by the mechanism A2 S
D alone is charged with the service. -

its normal position,; thus making the second
The an-

step of the registering operation.
swered call of substation D is thereby counted

and registered by the corresponding register--

ing mechanism D? while no record or count.
Substation

‘When substation A desires to communi-

75

cate through the central station with some

other line, this is done in the same way by
taking the receiver from its hook, and the
call-signal is received and answered at the
central station also in the same way as are
calls from station D. The call-counting op-
eration is, however, different. -
Referring to the apparatus at substation
A, there is provided, in connection with the

switech-hook 2, a spring-contact g, having a

ground connection G*. This is so placed that
the projecting contact « of the said switch
will graze it as the switch & passes upward

under the pull of its counter-spring when

freed from the weight of the telephone. By
this means a connection is transiently made

between the main conductor o and the earth -
‘whenever the subscriber takes up his tele-

phone for use. The grounded circuit thus
established is traceable from earth G by way
of spring g, projection z, switch %, main con-

ductor a, relay-contact 8, conductor a?, wind-

Ing 6 of magnet 22 relay R, and battery B? to

30
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earth G. It therefore contains the winding:

6, but not the opposing winding 5, of magnet

2% The said magnet is consequently excited

and attracts its end of the armature r, which

100

oscillates, imparting the requisite first step-
in the call-counting operation to the register-

ing mechanism A~Z. - -
‘When the call is answered by the insertion

of the plug P, as hereinbefore indicated, a

105

current from battery B° traverses the mag-

net-coil 4 of magnet v of register A% exciting -
the said magnet, bringing its armature » back

110

to the normal position, thus making the sec- -

ond necessary step, and counting or record-

ing the call. It is to be observed that when .
on the call of A the line-relay R is operated

and its armature attracted to display the

115

signal s the local circuit of battery b3, which -

contains the winding 8 of magnet v* of Tegis-

“ter D?%is also closed. The said magnet is of

course excited and necessarily performs at

D*the first step in a duplicate registration

120
of the call of A, and when the operator -
answers the said call of 'A the magnet 2® of

register D? beingexcited simultaneously with
magnet v of register A® in the same way per- -

forms the second step of the registration of
A’s call in duplicate. So it happens that
while registering mechanism A? counts and

records the calls of substation A alone the

125

registering mechanism D? counts and records -

the calls of both substations A and D, or, in

130 -

| other words, D? records all of the ‘answered
| calls of the circuit. I _
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It is evident, however, that the number ot
calls initiated by station A being positively
known by the record of register A*the number
initiated by station D can readily be ascer-

‘tained by noting the difference between the

readings of the two registers. Forexample,A
sendstwenty callsand indicatestwentyonreg-
ister A? while D sends, say, thirty calls and
records on its own account thirty calls on reg-
ister D?; but the register D* also counts and

indicates the calls of A, and therefore gives |

a total reading of fifty calls, and the differ-
ence between fifty and twenty being thirty
it is obvious that thirty is the correct record
of station D. --
Outgoing calls—those sent by the central
station for a wanted substation—cannot of
course have any effect on the registering
mechanism described herein, for the reason
that the register magnet-armatures are all
normally attracted to the magnet v or 27
whose circuit is closed by the insertion of the
plug. Thus though: the circuits of the said
magnets of called lines become closed and

their magnets excited no movement of the

armature can result and no record will be
made. | ' |

Of course the system can be modified in a
variety of ways without departing from the
spirit of the invention. Xspecially is this so
with respect to the relative arrangement of
the electromagnets of the relay R* and the
magnets v v° of the registers A®*and D? For
example, I may, as in Fig. 2, connect magnet
v in series with that of relay R? and magnet
v®* in an independent parallel branch k2 or
reversely, or, as in Fig. 3, I may place both v
and 2?in series with R*. Other arrangements
will doubtless suggest themselves to those
skilled in the art to which this invention re-
lates.

It is of course to be understood that many
of the earth connections mentioned herein as
such may, if desired, be return-conductors.
For example, a return-conductor may be ex-
tended between the point G° and the three
points G, G*% and G and, again, from the
point G to the point G°.

I claim as my invention—

1. The combination in a telephone - ex-
change system of a subscriber’s circult con-
necting two substations with a central sta-
tion, call-sending devices at the substations,
call-answering devices at the central station,

and two call-registering mechanisms associ- !

ated with said ecircuit at the central station,

“actuated by the normal operation, succes-

sively of the call-sending devices of either
substation and the central call-answering de-
vices, for diseriminatively counting and reg-
istering the calls of the said substations, sub-

stantially as set forth.

2. The combination in a telephone system
of an exchange-circuit having twosubstations
and extending to a central station, call-send-

|
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ing devices at thesubstations; call-answering
devices at the central station; with two asso-
ciated call counting or registering mechan-
isms placed at the central station,one adapted
to count and register the answered calls of
one of the said substations, and the other to
count and register the answered calls of both
substations, whereby the number of matured
calls chargeable to each substation severally
can readily be determined; substantially as
described.

3. Inatelephone-exchange system, the com-
bination of & main telephone-circuit; twosub-
stations and a central station connected there-

with; call-signal-transmitting devices at the

said substations; call-signal-answering de-
vices at the central station; two call-register-

| ing mechanisms representing the two substa-

tions respectively, associated with the said
main circuit and each having two actuating-
electromagnets and being organized to count
and record a call only when their said mag-
nets are excited by two successive current im-
pulses, one consequent on the operation of
the substation-call-transmitting devices, and
the other consequent on the operation of the
central-station-answering devices,and connec-
tions whereby one of said actuating-electro-
magnets of one registering mechanism only
is energized to attract its armature when the
call-transmitting device of one station is op-
erated, and an electromagnet in each of the
registering mechanismsisenergized to attract
its armature when the call-transmitting de-
vice of the other station is operated, the said
registering mechanisms being respectively

adapted to count and indicate the calls of .

their corresponding substations, one directly
and the other comparatively, substantially as
and for the purposes set forth.

4. The combination in a telephone system,
of a metallic main circuit connecting two sub-

70.
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stations with a central station; a grounded

circuit extending between one of the said sub-
stations and the central station and having
for its main line one of the conductors of the
said metallic circuit; a call-signal-recelving
relay at the central station included in both
of the said circuits, means at the two substa-
tions for closing the said two circuibs respec-
tively by the act of transmitting a call-sig-

110

115

nal; call-answering switch devices at the said

central station: two local circuits at the cen-
tral station, one controlled by the said call-
receiving relay, and the other by the said
call-answering switch devices; two call-regis-
tering mechanisms representing the substa-
tionsrespectively, each having two actuating-
electromagnets, one magnet of each being in
the local circuit controlled by the call-answer-
ing devices, the remaining magnet of one,
being in the said two main circuits, but op-
eratively in the grounded circuit only, and
the remaining magnet of the other being in

| the relay-controlled local circnit; whereby

120
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the registering mechanism having the main | name to this specification, in the presence of
line- ma,cme’r 18 enabled to register the calls of | two subseribing witnesses, thls 9th day of No-
one. of the substations, while that having the | vember, 1897.

relay-controlled magnet is enabled to remster  WILLIAM W’ DEAN
-5 the calls of both substatmns substantlally Wltnesses
as specified. _ -~ GEo. WILLIS PIERCE,

In testimony wheleof I have signed my| - JOSEPH A. GA’I‘ELY
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