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To CLZZ whom it may concern:

Beit known that we, CHARLES E SCRIBNER,
residing at Chicago, and FrRANK K. McBERTY,
resulmcr at Evanston, in the county of Cook

¢ and State of Illmo1s, citizens of the United

States, have invented a certain new and use-
ful Improvement in Service-Meters for Tele-
phone-Lines, of which the followingis a full,
clear, concise, and exact description.

ro ~ This invention is a service-meter or toll-
collecting appliance for registering or making
a oha,rﬂ'e for each use of the telephone n 0[‘10'1-
nating a connection. |

In O'enera,l the objects of our herem de-_

15 scribed improvements are to compel the user |
of the telephone to operate the register or do
any other required act for meking a charge

for the use of the line in order to place the

telephones or accessory appliancesin operative

20 condition and to make the necessity for such

- special acts dependent upon the action of the

attendant at the central office in making con-

nection from the line to another or to the linc

from another, so that the subscriber may be

25 relieved of the special act and no charge may

be. made when the line in question is used in
resporse to calls from other stations.

Our invention comprisesin general aregister

or similar appliance adapted for manual opera-

30 tion by the user of the telephone, mechanism

elther electrical or mechanical for determining

the operative condition of the telephone at the
station, an electrically-controlled device con-
trolling the action of this mechanism to make
35 the telephone operative independently of the

mechanism or through its agency independ-

ently of the manua,llv-operated register, and
different means at the central office applied,
respectively, in making connections to a line
40 1n response to an orwmated call or to the line

in responseto a call from-a different line, such
means being in the one case adapted t0 pre-

~ vent and in the other to permit the use of the
- telephone.

45 In a specific form which.we find eSpeemlly.

suitable for use we provide a service-meter

and a push for manually operating it at the
subscriber’s station and a polarized electro-

-rent from a central source.
4t the substation consists of a polarized call-
bell @, condenser o’, reoewmﬂ‘ and transmit-
{ing telephonee & end a’, respeotwely, and a

| ' magnet connected-with the line COIltI'OlllIlO“ a

Short circuit about the substation-transmitter, 50°
an answering-plug at the central office for
making connection with the line 1n response
to the oa,ll and a calling-plug for making con-
nection in response to an order from a dﬁer-
ent line and means for applying different po- 55

i larities of current to the answering and call-

ing plugs, the current through the answering-
plucr being arranged to operate the polerlzed

relay to elose the shunt or short circuit and

the current through the calling-plug being 6o
arranged to throw The polarized relay into its
alternate position to open the shunt, and

mechanism operated In actuating the remster

to render the shunt controlled by the rela,y
inoperative or otherwise to suspend the con- 65
trol of the polarized magnet over the tele-
phones at the substation.
" The above-described form of our invention
is illustrated diagrammatically in the attached
drawing. This diagram represents circuits 70
of a telephone _line between a telephone-sub-
station and a central office, switching appara- -
tus of the usual sortat the central station, and
the essential elements of our improved serv-
ice-meter ‘at the substation. 75
The telephone -lines and central - office
switching- apparatus are adapted for the well-
known oentral -energy system, in which the
signals are :automatically operated and the
substation - transmitters are excited by cur- 5o
The apparatus

telephone—smtoh a*. The line-circuit is per- 35
manently completed through the bell and con-
denser. - The telephone- sw1toh is arranged to
close a low-resistance path in shunt of these
appliances through the telephones when the
reoewmg-telephone is taken from the switeh. 9o
The line conductors 1 and 2 from the substa-
tion are led in the central office to theypoles
of a central source b of energy, the ooﬁqgrol—
ling-magnet of a visible signal ¢ being mter-

posed in the line oonduotor 2. The direct 95
connection of the line oonduotor with this oen-
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tral source i1s controlled by the switch-contacts
of a cut-off relay . The line is connected
with a spring-jack ¢in the switchboard. The
ring of the spring-jack forms also the ter-
minal of a local conductor 38, which includes
the magnet of the cut-off relay.

Plugs fand £ are furnished in the switch-
board for uniting lines. A complete circuit
for telephone-currents between these plugs is
formed by conductors 4 5 and 6 7, which
lead in pairs to the poles of the source & of
current through the windings of a repeating-
coll g.
net-windings of supervisory relays 4 and 74/,
which control, respectively, secondary super-
visory signalszand 2. Special contact-pieces
of the plugs / and F’, which register with the
contact-rings of the spring-jacks, form the
terminals of conductors 8 and 9, respectively.
leading from the source of current 4. These
conductors include the secondary supervisory
signals 7z and ¢/, the means by which the re-
lays /2 and 4’ control the signals consisting in
shunts of the signal - lamps traversing the

switch-contacts of the relays. | |
The circuit hercin shown for the pairs of

connecting-plugs is in general that which is
usualin the so-called **relay-switchhoard,” but
1s especially adapted to the control of service-
meters 1n accordance with our invention by
reversing the normal connection of the source
b of current with the answering-plug, so that
the answering-plug applies to the line a cur-
rent of different polarity from that produced
in the line by the insertion of the calling-plug
In a spring-jack.

We come now to the description of our im-
proved service-meter. The polarized clectro-
magnet £ bas 1ts magnet-windings connected
in the branch of the line leading through the
telephones. This magnet hasan armature /7,
carrying a latch or catch 4°. The armature
carries also the movable contact of the pair
of contact-pieces £° /%, which control a short
circuit 10 about the transmitting-telephone
«’. 'The winding of the magnet is preferably
shunted by a comparatively hieh non-induc-
tive resistance to diminish its impedance to

telephone-currents.

A manual push 7 is placed near the tele-
phones controlling a lever 7, which through
the agency of an escapement or verge is ar-
ranged to communicate motion to a train of
counting-wheels #*, the counting mechanism
being preferably advanced through one tooth
of the escapement in each complete oscillation
of the push /. This push acts also to impart
motion to a pivoted lever m, which is adapted
when thrust forward to enter beneath the
catch 4’ and while in place beneath it to raise
the catch sufficiently to break connection be-
tween contact-anvil 4* and point %%, carried by
the armature £’

In the path of movement of the push 7 is
placed a contact-spring 7, arranged to bear

The conductors 6 and 7 traverse mag-

upon a contact-point carried by the lever 7.
The contact-point and the contact-spring
form the ends of a normally open short cir-
cuit 11 of the apparatus at the substation.

In the use of this apparatus in initiating a
connection with another line the taking of
the receiving-telephone from its support for
use permits the telephone-switeh to close the

circuit of the line, and thus furnishes a path

for current in the line from the central source

6 which excites the line-signal ¢ and calls the

attention of the operator. On seeing the call-
signal thus displayed the operator inserts the
answering-plug 7 of a pair of plugs into the
answering -jack ¢ of the calling-line. This
act of the operator closes the local circuit 3 8
and causes the cut-off relay to sever the nor-
mal connections of the line with the bat-
tery 6. At the same time the battery J
hecomes connected with the line conductors
1 2 through a different path—namely, con-
ductors 4 and 6 of the plug-circuit—and in
the reverse direction to its former mode of

connection with the line. The current in the

path thus formed circulates in the proper di-
rection to maintain the armature % of the

service-meter in the position illustrated in the
drawing, thus keeping the short-circuit 10
about the transmitter closed at contact %
When the operator is ready to receive the call,
she.addresses the usual inquiry, *° What num-
ber?” to the user of the telephone and in-
structs him to press the registering-push be-
fore replying. The subscriber is able to hear
the inquiry and the instruction, since his re-

ceiving-telephone i1s not included within the
‘shunt controlled by the relay %, but in order
to use his transmitting-telephone he is com-

pelled to press the push /. The movement
of this push operates the register or other-
wise effects the required collection or charge

for the use of the telephone. 1t also presses

the lever s beneath the catch 4* and brealks the
shunt about the transmitting-telephone, leav-
ing the apparatusat the substation in perfectly
operativecondition. The operator having re-
celved the order may malke connection with the
line required in the usual way, and during con-

versation in the united lines may supervise the
115

connection by means of signals z and ¢/. If
the user of the telephone wishes to again call
the attention of the operator, he may oscillate
the switch-hook of his telephone to operate
the supervisory signal < in the switchboard.

‘When, on the other hand, the line provided

with the service-meter is called for from an-

other station. connection is made with this line

by means of the calling-plug #' and the spring-
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jack ¢ of the line wanted. Then the source?d

1s connected with the line 1 2 in the reverse
direction to that of which the effect has just

125

been described, the polarized relay % is caused .

to separate the switch-contacts 2° %%, and thus
to break the shunt about the transmitting-

I telephone, leaving the telephones in operative
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condition without requiring any special act

on the part of the user of the telephohe.

The connections of the answering and call-
ing plugs with. the battery being reversed, a
subscriber is not compelled to actuate his reg-

ister when he is called up by some other sub-

seriber, but only when he initiates a call.

The connections of the calling-plug with any

line connects the battery & with that line in a
manner such that current flows in a direction
to actuate the polarized magnet £ and main-

tain the short-circuiting contacts 4’ /t* sepa-
rated, but when an answering - plug is con-
nected with a line the connection of the bat-
tery is reversed, the magnet % at the substa-

tion does not respond, and the short-circuiting
contacts must be separated by the subscriber

by the operation of his service-meter. |
The purpose of the shunt 11, controlled by

contacts £° and lever 7, is.to prevent the user
when making a second call from pressing in

~and holding the button Z to avoid the necessity

_30
35
.40
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for registering the subsequent call.

line would prevent his use of the telephone
and would also interfere with the transmis-

sion of call-signals to obtain the attention of

the operator. Hence in order to obtain sub-

 sequent connections the user of the telephone
must call the operator by means of the tele-
phone-switch. The operator will then with-

draw the answering-plug 7 from the spring-

jack of the calling-line, whereby the cut-off

relay will be permltted to connect the source

of current b with the line in the normal direc-
‘tion, which will cause the magnet £ to release

the lever m, after which the reinsertion ot

plug # in the SpI‘lIlU'-JELCk of the calling-line

will put the relay % in position to olose the
short circuit of the transmitting - telephone

and will compel the reglstratlon of the new

call, as already traced. |

We are aware that our invention may be
carried out in a number of different ways. The
mode of control exercised by the central office

over the device for compelling the operation
of the service-meter may be varied to a con-

siderable extent, and also the said device

itself is capable of oonmdereble modification.

Our 1nventlon 1S deﬂned 1n the following
claims:

1. The combination with a telephone-line

and the telephone apparatus thereof at the sub-
station and means for making connection with

the line at the central office, of a polarized
electromagnet at the substation and mechan-
ism controlled thereby for rendering the tele-

phone apparatus inoperative, and means for

applying to the line at the central office cur-
rent of either polarity for operating said mag:-
net, substantially as described.

9. The combination with atelephone -line, of

the telephone apparatus thereof and a polar—'_

ized magnet controlling the operation of said
telephone a,pperetus an &DSWBI‘IHG‘-plug and a

Such an
act by' meinteining the short circuilt of the

means for calling the central off

3

calling-plug for making connection with the

| line in the central office, and sources of cur-

rent of different polarity connected with the
said plugs; whereby the operative condition
of the telephone apparatus is determined by

the plug with which connection is made to the
-hne, as described.

3. The combination Wlth a telephone line
and the telephones at the substation thereof, a
service-meter or- toll-charging device at the

substation and means for manually operating

said meter, mechanism adapted to render the
telephonic apparatus inoperative, and a mag-
net controlling said mechanism, an answering-

plug for making connection with the line at
the central office, and a source of current con-

nected therewith edepted to excite the magnet

| to prevent-the use of the telephone when a  call

is answered, and a device operatéd manually

in the actuation of the meter for rendering said

telephones operative, as described.
4. The combination with a telephone-line
and transmitting and receiving telephones

therefor, of a polamzed relay and a shunt of

the trensrnlttmcr telephone controlled there-
by, an answering and a calling plug for mak-
ing connection with the line either in res ponse
to a call or in compliance with an order from

70

75

8o

90

a different line, respectively, a source of cur- .

rent connected with the answering-plug adapt-
ed to operate the polarized relay to close the

shunt, and a source of current connected with

the oelhn o-plug adapted to open the shunt, and

indep endent means at the subscriber’s station

for opening the shunt, said means oontrolhnﬂ'
a service-meter, snbstentmllv as described.

5. In eomblnetlon with a telephone line,
ce from the

95

100

station thereof, and telephone apparatus atthe

station, of a device at the substation adapted

‘to render an essential part of said telephone

apparatus inoperative, and a magnet control-

105

ling said device, an answering end a calling

plucr for m,aklnﬁ' connection Wlth the line at

' the central office, a source of current applied

through the answemno-plnﬂ' adapted to oper-
ate said magnet, an independent manually-op-
erated dev1oe at the substation adapted to ren-
der the telephone apparatus operative, and a

‘service-meter or toll-collecting appliance oper-
‘ated by said device, enbstentlally as described.

6. The oomblnetlon with a telephone-line
and a receiving and a transmitting telephone
thereof at the Substatlon and means for call-

ing the office from the Snbstetlon of an elec-
tromen‘net controlling thée current through the
transxnlttlncr-te]ephone an 1ndependent man-

110

TIg5

120

nally-operated device also controlling the cur-

rent through the trenemlttlnﬂ‘—telephone and
a service-meter actuated by said device 1n its

‘movement, an answering and a calling plug at
Tice for making connection to the

the central o
line, and a source of current automatically ap-
phed through said answering-plug in making

- connection w1th the hne for aotuetma‘ sald

125

130 '




- magnetto break the current through-the trans- |

40

50

mlttmﬂ'—telephone as described.

7. The combination with the telephones and
‘the line-circuit thereof, of a magnet control-

ling the operative condition of the telephones,

a,nd_ means for applying current to the line at -
the central office to excite said magnet, a man- |
~ unally-operated push and a service-meter actu- |
ated thereby mechanism adapted to break the |
| 11- In a oonneotlon registering appllanoe,- -

d | the combination with a. relay demce adepted' o

8 The oornbmatlon Wlth the telephones and

‘the telephone-line,of the polarized magnet and

the swmoh oontaots oontrolhno‘ the ourrent

| ated thereby, and a level elso operated by S&ld_

- push adapted to be brought into engagement
‘with said cateh, and means controlled by saild |
lever for destroylno* the control of the polar-

1zed mecrnet over the ourrent throu crh the tele-

9. In oombmatwn ina sermoe—meter for tele- g
phone-lines the following elements: telephone.
apparatus, a maﬂ*net oontrollincr the olr-oult of

at the substatlon a pnsh for manna,lly oper-"
ating 1t, and switch- contacts of the push con-

tro]hncr the circuit of the line to render the
line inoperative in all positions of the push
save its normal, and a device independent of
the magnet operated by said push controlling
the condition of the telephone apparatus to
make them operative; said magnet being
adapted to retain said device in position when
1t has been actuated; whereby the user of the
tolephone 1S compelled to register an answered
call, and 1s prevented from makmo* subsequent
calls without registering, as described.

10. The combination with a telephone-line
extending from a substation to a central office,
of a magnet connected with the line at the sub-

station, and mechanism controlled by said

magnet for rendering inoperative the tele-
phone apparatus at the substation, whereby
the use of such telephone apparatus may be

| to be connected to line, t
118 desw‘ned to be opemtwely aotnated'by cur-

755,054

tuate sald meohemem means. for oonneotmg-

55

said source of current with the line, a tollde-
vice at the substation, and a relea,smﬂr appli-

ance aotuated n the operatwn of smd toll-

60

.served adepted to be openecl and closed by” o

said relasr whereby said instrument may be -

rendered temporarﬂy inoperative, a meter

o
device and manually-controlled means for ac- =

tuating the same and for restoring the con-

set, forth.

ed to be aotnated by current of given polenty, -
means oontrolled bv S&ld armature for fem--

13. In a connection- register for telephone-
lines, the combination with a polarized elec-
tromagnet adapted to be connected in circuit

- with the telephone instrument, of an armature

designed to respond operatively to current of
a given polarity, a controlling - circuit gov-
erned thereby adapted to render the telephone

12. Ina oonneotlon-remsterm o device of the
class described, the combination with a polar-

-:trolleél Instrument to serwoe, substantmll,y as

'1zed rela,y adnpted to be oonneoted to hne of o

go

instrument temporarily inoperative, a count-

1ng-train and means for jointly actuating the

same and for restoring the instrument to serv-
1ce, substantially as set forth.
In witness whereof we hereunto subser 1be
our names this 9th day of February, A.1.1900.
CHARLES E. SCRIBNER.
FRANK R. McBERTY.
Witnesses:
ErrAa EDLER,
Dunocan E. WILLETT.
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