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To all whom it may concern:

Be it known that I, Jayes L. McQUaRrrIEg, a citizen
of the United States, residingat Oak Park, inthe county
of Cook and State of Illinois, have invented certain new
and useful Improvements in Measured-Service Sys-
tems for Telephone-Tines, of which the following is a
specification.

My invention relates to the measurement of tele-
phonic service, and its object is to provide a system
wherein messages transmitted over a single telephone
line may be registered selectively, the object being
more particularly to provide for the separate registra-
tion of messages originating with different subscribers,
stations connected with the same line, in ovder that the
charges for the telephone service may be properly ap-
portioned among the different subscribers.  Tothisend
T associate with each line suitable mechanismu for regis-
tering the conversations or calls passing over the line,
the mechanism being adapted to be selectively actu-
ated to make a separate record of the messages in each
of the classes into which the conversations or calls may
be divided. Where the messages to be separately re-
corded are those which orviginate in a number of sub-
seribers’ stations connected with the same line, I pro-
vide the line at the central oflice with a signaling de-
vice, or devices, capable of giving distinctive signals
cach corresponding with the particular station originat-
ing the call, and with connecting means so adapted to
the rest of the organization that in making connection
with the line in response to a particular signal the reg-
istering mechanism is adapted for its selective actua-
tion corresponding with the station to which the par-
ticular signal relates.

In the preferred form of my invention instead of ex-
tending the line to a single connection terminal at the
central office, and providing switch mechanisim select-
ively controlled from the various substations for plac-
ing a particular connection register in operative rela-
tion with the connection terminal when a certain sub-
station calls, I provide a number of connection ter-
minals, which may correspond to the number of sub-
scribers’ stations associated with the line, and a select-
ively controlled signal for each terminal, together with
a connection register corresponding with the substa-
tion whose call the associated signal is adapted to indi-
cate; so that a particular connection register is auto-
matically brought into operative relation with the
means for operating it in the act of responding to the
signal of the station to which the register corresponds.

I will describe my invention more particularly by
reference to the accompanying drawing, which repre-
sents a telephone line extending from two substations
to a central oflice, and there adapted for comnection

through a connecting cord circuit with another tele-
phone line, the system being organized and equipped
for the selective registration of calls originating in the
two stations, in accordance with my invention.

The telephone line extends in two limbs 1 and 2 from
the substations A and B to the central office, where it is
connected with the appropriate swiltch springs of two
answering jacks ¢ and ¢/, and theusual multiple jacks,
which constitute the connection terminals by means of
which connectlion is made with the line. The con-
ductors 1 2 of the line extend through the normally
closed contacts of a cut-off relay g, the windings 2’ and
h*of a line relay &, and the windings &7 and 2% of a
differentially wound signal-controlling relay % to the
poles of a central battery 2. One pole of the battery 7
may, in accordance with the usual practice, be con-
nected with earth or a return conductor; and al-
though for convenience in illustration several batteries
marked ¢ are shown, it will be understood that they
may be one and the same battery..

Lacl of the answering jacks ¢ ¢ has associated with it
a signal d &, respectively, the jacks with their asso-
ciated -signals being, il desired, mounted on widely
separated portions of the switchboard. The signals
may be of any desired character, the commonly used
lamp signals being shown in the present instance.
Electrically associated with the answering jacks and
signals are the conneclion registers or service meters
¢ ¢/, register ¢ being associated with juck ¢ and signal d,
while register ¢/ is associated with the jack ¢ and lamp
&’. The service meters are preferably located at some
point distant from the switchboard, although each is
electrically connected with and thus identilied with its
associated jack, or connection terminal, and signal.

Kach signal corresponds with a particular substation
of the party line, and is adapted to be selectively oper-
ated in the use of a telephone at the corresponding sta-
tion through the medium of the relays & and £ and the
circuits which they control.  The signals are connected
in parallel branches 14 15 of an actuating circuit 13 ex-
tending between the poles of the central battery 1. The
undivided portion of this circuit is normally open in
switch contacts of the line relay 2, the two windings of
which are connected one in each limb 1 2 of the line in

such a manner that their effects upon the closure of the

line cicuit veinforce each other. The parallel branches
14 15 of the lamp actuating circuit are controlled in
switch contacts of the differential relay £, whose two
windings are connected one in eaclh limb 1 2 of the line
circuit in such a manner that their effects oppose and
neutralize cach other when the currents flowing in both
windings are equal. The switch members of the relay
k comprise an arm adapted to move between two con-
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tacts, and arranged to complete the circuit through one
of said signals in one of its positions and the circuit
through the other signal in its alternative position. In
the present instance the circuit through the signal d” is
closed, subject to the control of line relay #, in the nor-
mal or retracted position of the switeh.

As indicated in the foregoing, onc or the other of the
signals d & will be operated whenever the line relay is
actuated, which once depending upon whether the dif-
ferential relay is in the retracted position which it occu-
pies when the current flow in its windings is equal, or
whether it is in the attracted position it assumes when
the current flow in its windings is unequal. To deter-
mine the operation or non-operation of the differential
relay, T make use of an organization of apparatus and
circuits at the substations which brings about a sub-
stantially equal flow of current in the two limbs of the
line when a call is made from onc of the stations, and an
unequal flow when a call is made from the other station.
Asshown in the present instance, I organize the circuits
and apparatus at one substation so that the metallic line
circuit is connected to earth or a return conductor
through the medium of the telephone bell at that sub-
station when the telephone is taken for use, while at the
other substation no such branch connection is com-
pleted in the usc of the telephone.. Both substations
have the usual equipment of apparatus, comprising in
each case a telephoue transmitter, a receiver, a switch
hook upon which the receiver normally rests, a tele-
phone bell, an induction coil and a condenser. The
telephone bells ¢ and b at the substations A and B are
included in conductors 7 and 8, respectively, which ex-
tend to earth or a return conductor from a point in the
local circuit of each substation which is permanently
connected with one of the limbs,—limb 2 at station A,
and limb 1 at station B—of said telephone line through
the substation condenser, the condenser serving nor-
mally to prevent the flow of direct current through the

bell, while permitting the passage of alternating ringing

current flowing out over one or.the other limb. The
point in the local circuit to which each substation bell
is directly connected, while normally disconnected
from the line with respect to divect currents, is placed
in continuous connection with both limbs of the line by
the closure of the switch contacts of the hook when the
telephone at the associated station is taken for use. At
one of the stations, however, I provide additional
switch hook contacts which open the connection
through the telephone bell to earth when the telephone
is lifted. Such contacts are, in the present instance,
provided at substation B and are designated 5. The
result of this arrangement is that when the telephone is
removed from the hook at substation B, the limbs of the
line are connected together through the substation ap-
paratus in a metallic circuit free from earth connection,
while when the tclephone is taken for use at substation
A, that portion of the local circuit from which the bell
@ is connected to earth by way of conductor 7 is hrought
into direct connection with both limbs of the metallic
circuit in the closure of the switch hook contacts, and a
portion of the current flowing out over limb 1 of the me-
tallic circuit is diverted to carth, and does not return
over limb 2, thus unbalancing the flow in the two wind-
ings of the differential relay k.

As hereinbefore indicated, the connection registers
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e ¢/ are associated one with each of the answering jacks
¢ ¢/, the particular jack used in responding to a call be-
ing determined by the particular signal operated, under
the control of differential relay , in initiating the call.
The asscciation of the registers with their corresponding
jacks is effected through the medium of conductors 10
and 11 which extend from the sleeves of answering
jacks ¢ and ¢/, respectively, through the windings of
registers ¢ and ¢/, respectively, to conductor 9, which is
connected with one pole,—preferably the carthed
pole—of the central battery ¢ through the winding of
cut-off relay g, whose contacts control the continuity of
line conductors 1 2. The sleeves of the multiple jacks

[are connected directly with the winding of cut-off re-

lay g by conductor 12.

Tor completing connection between the telephone .

line cquipped with the connection registers and any
other line in exchange, I provide a well known form of
connecting cord circuit which comprises in the present
instance an answering plug 7 and a calling plug » con-
nected by way of conductors 3 and 4, each conductor
preferably including two of the windings of a repeating
coil §, with the central battery ¢ connected in a bridge
of the conductors between the windings of the repeating
coil. The connecting circuit also includes the usual
ringing keys w and v for applying suitable ringing cur-
rent to the called line to signal the substations thereof,
and a listening key w by neans of which the operator is
enabled to place her telephonic apparatus in communi-
cation with the connecting circuit. )

Associated with the telephonic connecting strands
of the cord circuit is a third conductor 17, which ex-
tends from the free pole of the central battery to the
sleeves or bodies of the connecting plugs which are
adapted to engage the sleeves of the jacks in which the
plugs are inserted. This conductor 17 includes super-
visory signals » and »/ associated with the answering
and calling plugs, and under the control, respectively,
of answering supervisory relay s and calling supervi-
sory relay s included in conductor 4 of the connecting
cord cireuit; it also includes resistances ¢ ¢, which co-
operate with the supervisory relays in the control of
the supervisory signals. In connection with the con-
necting cord circuit I provide means for effecting the
actuation of the connection register associated with the
jack or connection terminal of the line with which con-
neetion is made. This, in the present instance, com-
prises a battery p or other suitable source of current,
which may be the central battery, and a key or switch
o by means of which current from this source is ap-
plied to the answering plug of the cord circuit. Onepole
of the battery p is preferably connected to earth or a
return conductor, while the other pole is connected by
way of conductor 18 with the switch or key o from
which the circuit extends by way of conductor 17 to
the sleeve of the answering plug, and thence over con-
ductor 10 or 11, depending upon the particular an-
swering jack with which connection is made, through
the winding of the associated register, and to earth or
the return conductor by way of conductor 9 and the
winding of cut-off relay g. )

The line extending to stations D and E, with which,
for the sake of illustration, it is assumed that the line
extending to stations A and B is to be connected, re-
quires no particular description, as the apparatus with
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which it is equlpped and its circuit organization are
well known in the art. Tt is sufficient to state that it
extends in two limbs 5 and 6 from substations D and E,
equipped with the usual telephonic communication
and signaling apparatus, to the connection terminals or
jacks on the central office switchboard, and to the cen-
tral battery ¢ through the contacts of a cut-off relay and
the windings of a line relay, the usual line signal de-
vice and signal controlling circuits being provided.

In the operation of my system, the subscriber at
either substation, in removing his telephone from its
hook to initiate a call, completes the metallic circuit
of limbs 1 2 of the line in the contacts of the telephone
switch, thus permitting current from the central bat-
tery ¢ to flow in the circuit and energize line relay h.
If it is the telephone at substation B that has been
taken for use, the current from the central battery will
flow out over limb 1 and back over limb 2 in equal
quantities, the path to earth by the way of conductor
8 being interrupted; and therefore, while actuating
line relay 4, the carrent will produce effects in the
windings of differential relay % which will neutralize
each other, and that relay will not be operated. Tf,
however, it is at substation A that the telephone is taken
for use, a circuit is closed from the metallic circuit
to earth by way of conductor 7 and telephone bell a.
with the result that the current which passes out over
conductor 1 is divided between this path and the re-
turn path by way of conductor 2, and does not flow
equally over the two limbs of the line. Thus, in ad-
dition to actuating the line relay b, the current, by
producing unequal effects in the windings of differen-
tial relay k, actuates the latter relay also. When the
line relay % alone is actuated by the use of the tele-
phone at station B, the signal circuit is completed by
way of the normal resting contact of the differential
relay k to illuminate line lamp @/, while when both re-
lays are actuated by the use of the telephone at station
A, the signal circuit is completed by way of the alter-
native contact of the differential relay to illuminate
the line lamp . Upon observing the illumination of
either lamp the operator inserts the answering plug m
of a pair of connecting cords into the associated juck,
and, upon learning with what station connection is de-
sived, inserts the calling plug n of the pair into the cor-
respondmcr jack, and applies ringing cwrrent to signal
In the insertion of the answering plug
into the jack associated with the signal which has been
displayed 'the cut-off relay ¢ is actuated to sever the
extension of line 1 2 through the line relay 4 and differ-
ential relay £, and battery p and switch or key o are
operatively associated with the circuit of the register
corresponding with the signal displayed, and, there-
fore, with the particular substation calling. If it is
substation A that is calling, signal d is illuminated,
connection is made with answering jack ¢, and connce-
tion register ¢ is placed under the control of the oper-
ator’s register-operating key o. If on the other hand
it.is station B that calls, line lamp ¢ is illuminated,
the answering plug is inserted in answering-jack ¢’ and
connection register ¢/ is brought under the control of
the registering key o. When, therefore, during the
course of the connection it is desired to operate tho
register and thus charge the service against the station
calling, it is merely necessary for the operator to de-

g

press key o, upon which current flows through the reg-
ister associated with the line whose calling signal has
been answered, and the charge is made.

For the sake of clearness T have illustrated the two
windings of the differential velay & as if they were on
opposite ends of the magnet, but it will be understood
that, in accordance with the usual practice, they may
be superposed, or “twin wound”, to insure more per-
fect neutralization of their cffects.

I claim:

1. The combination with a telephone line extending
from a plurality of substations to a plurality of connection
terminals at a central oflice, of signal mechanism at the
central office adapted to give a plurality of signal indica-
tions corresponding with said substations, means at each of
sald substations adapted to control the operation of said
signal mechanism to produce the signal corresponding with
said station, a connection register operatively associaied
with one of said terminals, and means for actuating said
connection register brought into operative relation there-
with in making connection with the line a1t the associaied
terminal.

2. The combination with a telephone line extending
from two substations to two connection tolmnmls at a
central office, of signal mechanism at the central office
adapted to produce two signal indications, each corre-
sponding with a particular substation, means at cach of
said substations adapted to control the operation of said
signal mechanism to prodace the particular signal indica-
tion corresponding with said substation, two connection
registers associnted one with each of said connection ter-
minals, and means for actuating said conneetion registers
brought into operative relation with one or the other of
said registers in making connection with the line at one or
the other of said terminals,

3. The combination with a telephone  line extending
llom two substations to two connection terminals at a
central otlice, of signal mechanism at the central office
adapted to give two signal indieations, each correspond-
ing with a particular substation, means at each of said
substations adapted to control the operation of sald signal
mechanism to produce the particulir indieation corre-
sponding with said substation, two registering devices at
the central oflice, one for each of suid substations, cleetro-
magnetic mechanism  operatively connected with said
connection terminals for selectively actuating said re
tering devices, and means for actuating said electro-n
netic mechanism to operate one or the other of said regis-
tering devices made operative in completing connection
with the line at the corresponding connection terminal.

+. The combination with a telephone line extending
from a plurality of substations to a central office, of signal
mechanism at the central oflice adapted to give a plurality
of signal indications corvesponding with the substations of:
the line, means at each of said substations adapted to
control the operation of said signal mechanism to give the
particular indication corresponding with shid substation, a
plurality of connection deviees for completing connection
with the line, suid connection devices corresponding with
the substations of the line, registering devices at the cen-
tral oflice corresponding with said substations, clectro-
magnetic mechanism for seleetively actuating said reyis-
tering devices, and means for actuating said clectro-mag-
netie mechanism to operate a particular registering device
made operative in completing counection with the line
through the medium of the corresponding connection de-
vice.

5. The combination with a telephone line extending
from a plurality of substations to a plurality of connection
terminals at a central office, means at the central office for
establishing connection with the line at said connection
terminals, a connection register operatively associated
with one of said terminals, signals associated one with
each of said terminals and corresponding with the substa-
tious of the line, means selectively controlled from each
of said substations for operating the particular signal cor-
responding to said station, and means made operative in
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establishing connection with the line at the aforesaid ter-
minal for actuating said associated connection register.

6. The combination with a telephone line extending
from a plurality of substations to a plurality of connection
terminals at a central office, of a signal associated iwith
each- of said conmection terminals, electrically actuated
switch mechanism for effecting the actuation of said sig-
nals, means made operative in taking the telephone for use
at each of said substations for causing the selective actua-
tion of said switech mechanism to operate a particular one
of said signals, a connection register associated with one of
said connection terminals, and actuating means for said
connection register brought into operative relation there-
with in establishing connection with the line-at the termi-
nal associated with said register.

7. The combination with a telephone line extending
from a plurality of substations to a plurality of connection
terminals at a central office, of. a signal associated with
each of said connection terminals, electrically actuated
mechanism for effecting the selective operation of said sig-
nals, means at each of said substations adapted to control
the operation of said selective mechanism, a connection

‘register operatively associated with one of said terminals,

and actuating means brought into operative relation with
the connection register in making connection with the line
at the associated terminal.

8. The combination with a telephone line extending
from a plurality of substations to a plurality of connection
terminals at a central office, of a signal associated with
ench of said terminals, electrically actuated mechanism
adapted to effect the gelective operation of one of said sig-
nals, controlling means at one of said substations auto-
matically operated when the telephone is taken for use at
stieh station and adapted to bring about the selective oper-
ation of said mechanism to display the aforesaid signal, a
connection register operatively connected with the connec-
tion terminal associated with said selective signal, and
means for actuating said connection register brought into
operative relation therewith in completing connection with
the line at the associated connection terminal.

9. The combination with a telephone line extending to
two connection terminals at a central office, of a signal
and a connection register associated with each terminal,
means associated with the line for effecting the selective
operation of said slgnals, means for making connection
with the line at either terminal in response to the asso-
ciated signal, and means made operative in  completing
connection at either terminal for effecting the actuation of
the associated connection register.

10. The combination with a telephone line extending to
two connection terminals, of a connection register asso-
ciated with each terminal, means for completing connec-
tion with either terminal, and means adapted to actuate
either connection 1'e'gister placed in operative relation
therewith in making connection with the associated con-
nection terminal.

11. The combination with a telephone line extending to
two connection terminals, of connection registers associated
one with each of said terminals, a connecting cireuit
adapted to complete connection with said line at either of
its terminals, and means for operating said connection reg-
isters associated with the connecting cirveuit, and Dbrought
into operative relation with one or the other of said regis-
ters in the act of completing connection with its connec-
tion terminal.

12. The combination with a telephone line extending
from two substations to two connection terminals at a
central office, a signal and a connection register asso-
ciated with each of said terminals, each connection ter-
minal with its associated signal and connection register
corresponding to a particular omne of said substations,
means controlled at each substation for causing the op-
eration of the corresponding signal, a connecting device
for- completing connection with the line in response to
said signal, and means made operative in completing con-
nection with either terminal of the line for actuating the
associated connection register.

13. The combination with a telephone line extending
from a plurality of substations to a plurality of connec-
tion terminals at a central ofiice, of a line signal and a

44D
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connection register associated with each of said connec-
tion terminals, means controlled at each of the substa-
tions for actuating the omne of said signals corresponding
to such substation, a connecting circuit adapted to be
closed in any one of said connection terminals in response
to its associated signal to connect the aforesaid line with
another line, a source of current for actuating said con-
nection registers, and a switch assoclated with said con-
necting cireuit adapted to apply said current to the cir-
cuit to actunte the register associated with the terminal
with which connection is made.

14, The combination with a telephone line extending
from two substations to two comnection terminals at &
central office, of a line signal and a connection register
associated with each of said terminals, electro-magnetic
controlling mechanism' connected with the line at . the
central office and adapted selectively to actuate said line
signals, switeh mechanism at each of said substations
adapted in the use of the telephone automatically to actu-
ate said- controlling mechanism to operate a particular
one of said line signals, means for making connection with
the line at either of its terminals in response to the asso-
cinted signal; and means made operative in completing
connection at either terminal for actuating the associiated
connecting register.

15. The combination with a telephone line extending
from two substations to two connection terminals at a
central office, of a signal associated with each terminal,
electro-magnetic switch mechanism at the central office
for selectively actuating said signals, means at each sub-
station for controlling the actuation of said switeh mech-
anism to operate a particular one of said signals, two con-
nection registers associated one with each of said connec-
tion terminals, means for making connection with the
line at either of said terminals, and an actuating circuit
for each ot said connection registers independent of said
switch mechanism, and adapted to be completed in con-
tacts of the associnted connection terminal in making
connection with the line.

16. The combination with a telephone line extending
from two substations to two spring-jacks at a central
office, of a signal associated with each spring-jack, an ac-
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tuating civcuit for said signals comprising two branches -

and an undivided portion, each of said branches including
one of said signals, a line relay connected with the line
at a central office and arranged to control the undivided
portion of said actuating cireuit, a second relay arranged
to close the branches of said actuating circuit alterna-
tively, means controlled in the use of the telephone at one
of the substations for actuating Dboth the line relay and
the second relay to operate one of said signals, means
controlled in the use of the telephone at the other substa-
tion for actuating the line relay alone to operate the other
of said signals, a connection register associated with each
connection terminal and its signal, a connecting circuit
for completing connection with the line at either of the
terminals, a source of current for operating the connec-
tion registers, and a key associated with said connecting
circuit for applying said current to the register asso-
cinted with the terminal with which connection is made.

17. The combination with a telephone line extending
from a plurality of substutions to a central office, of sig-
nal mechanism at the central office adapted to give a plu-
rality of signal indications corresponding with the sub-
stations of the line, means at each of said substations
adapted to control the operation of said signal mechanism
to give the particular indication corresponding with said
substation, a plurality of connection devices for complet-
ing connection with the line, said connection devices cor-
responding with the substations of the line, a registering
device at the central office corresponding with one of
said substations, electro-magnetic mechanism for actuat-
ing said registering device, and means for energizing sadd
electro-magnetic mechanism to operate said registering
device, said means being made operative in completing
connection with the line through the medium of one of
said connection devices.

18. The combination with a telephone line extending
from & plurality of substations to a central office, of a
plurality of signals associated with said telephone line at
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the central office, each of said signals corresponding with | signal,

one of the substations of the line, electrically-actuated
mechanism for selectively operating said signals, means at
each of said substations adapted to control the operation
of said selective mechanism, a connection register corre-
sponding with one of said substations and operatively
associated with the line at the central office, a plurality
of connection devices for completing connection with the
line in response to the various signals, and actuating
means brought into operative relation with said connec-
tion register in making connection with the line througlh
the medium of the connection device corresponding with
the signal of the substation with which the counection
register is associated.

19. The combination with a telephone line extending to
a central office, of two signals associated with the line at
the central office, means associated with the line for effect-
ing the selective operation of said signals, two connection
devices, one for each signal, through which connection
may be made with the line in response to the associated

|

S

two connection registers at the central office, one
associnted with cael signal and its corresponding substa-
tion, and means made operative in completing connection
with the line through the medium of either connection de-
viee for effecting the actuation of the corresponding con-
nection register.

20. The combination with a telephone line extending to
two counection terminals, of a registering device asso-
ciated with each terminal, means for completing connee-
tion with the line at either terminal, electro-magnetic
mechanism for selectively actuating said registering de-
vices, and means for actuating said -electro - magnetic
mechanism to operate a particular registering device,
said means being made operative in completing connec-
tion with the line through the medium of the correspond-
ing connection terminal.

JAMES I. McQUARRIE,

Witnesses :

Roy T. ALLowaAy,
I. F. BEAUBIEN.
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