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To all whom 1t maly concerm:

- Be it known that I, WiLLiam W. DEax, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a certain new and useful Im-
provement in Telephone Toll-Line Systems,
of which the following is a full, clear, concise,

“and exact description.

My invention relates to a telephone toll- hne

system, and may be applied either to a system
in Whmh the toll device consists of a coin-re-

ceiving box or prepayment device located at
the substation in which the subscriber must
deposit a coin in order to commumcate with
the central office or to a system in which the
toll device consists of a connection-register
or service-meter for the subscriber’s hne to
record each connéction therewith.
The object of my invention is fo provide
means whereby a charge may be made for
each use of a subscrlber s telephone 1n origl-
nating a connection in which the %ubscrlber
1S actually placed in communication with the

party called for.
25 -
user of the telephone to manually operate his
“toll device, whether it be a prepayment de-
vice or a service-meter, or to do any other

More specifically, my object is to compel the

required act in order t0 place the telephone
or accessory apparatus In operative condition.

My obiject is, further, to make the necessity
for such special act on the part of the tele-

phone user dependent upon the action of ap-

paratus at the central office which is brought
under the control of a switch at the Substa-
tion of the called party, so that the subscriber
may be relieved of the special act and the
coin returned or no charge registered on the
service-meter when the connectlon called for
cannot be made when the called subscriber
fails to respond or when the line is used in re-
sponse to calls from other stations.
(Generally speaking, my invention consists
of a blocking device for preventing telephonic
communication from a toll-line %ubstatlon n

combination with apparatus at the central

office for actuating sald blocking deviece, said

~apparatus being brought under the control of

the called party in the course of establishing
connection between the toll-line and another
line and mechanism associated with the toll
device at the toll-line substation and adapted
for manual operation by the usuer of the
telephone for counteracting or reversing the
blocking mechanism to establish the oper-
ative condition of the system. The telephone
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user at the toll-line substation is thus not °

compelled to operate his toll device until con-
nection has been actually completed with the
line of the called party and the called party
has responded. When the called party takes
his telephone from its hook to answer the
call, the operation of the blocking mechanism
on the toll-line 1s utomwtlcally brought
about, so that the toll-line subsecriber 1s oblw ed
to operate his toll device in order to converse.

T will deseribe my invention more particu-
larly by reference to the accompanying draw-
ings, in which—

Figure 1 is a diagram illustrating a tele-
phone toll -line and another line extendmo“
from substations to a central office and a pair
of plugs and their plug-circuit at the central
office for uniting the lines, the system being
equipped and operating in accordance with
my invention. This figure illustrates a sys-
tem in which the toll demce at the toll-line
substation consists of a coin-recelving box
or prepayment device; and Kig. 2 1s a deml‘
diagram showing a toll-line substation de-
sw*ned for use Wlth the system illustrated 1n
Flﬁ' 1, but having a ser vice-meter or connec-
tion - 1‘60‘181361' in place of the coln-receiving
box.

Similar characters of reference are used to
designate the same parts in both figures.

Reteumﬁ' first to Fig. 1, the .Jelephone -line
extends in two limbs or line conductors 1 2
from the toll-line substation A to the central
office C. Another telephoné-line 3 4 is illus-

trated extending from a substation B to the

central office C. The line conductors 1 9 of
the toll-line terminate at the central office 1n
the short and long line-springs, respectively,
of the spring- ga,ck a. A line-relay which

controls a local circuit including a line signal-
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lamp § is connected with the limb 2 of the
telephone-line by a conductor extending from

one of the baclt contacts of the usual out~oﬂ
relay 4' to the free pole of the grounded bat-

tery 0°. The usual ground-return of limb 1

of the telephone- lme at the central office is

omitted when the substation is supplied with
my toll-collecting device, but has the usual
connection, as shown by the dotted lines,when
associated with my connection-register.
line signal-lamp will be eutomatmellv lighted,
therefor e, when the line conductor2is or round-
ed or in the use of a connection - register
when a bridge of the line eonclL ctors 1 2 is
closed. A circuit for the cut-off relay &' is
established in a well-known manner hue_n-
after to be referred to when the central-office
operator makesconnection with the telephone-
line, the signaling apparatus being thereby
removed from the line-circuit.

I will first describe my invention as epphed
to a telephone system in which the toll-line
substation is of the type shown in Fig. 1.

The usual telephone talking and sw‘nel—-re-—
celving apparatus is promded at the substa-
tion, together with a gravity telephone switch-
hool{ ¢ for controlling the circuits through
sald apparatus. In addition the substation is
provided with a toll-box or prepayment de-
vice for receiving coins, the toll-box being
associated with the telephone—lme, 50 that the
deposit of a coin is necessary in or cer to trans-
mit a signal to the central office. In another
apphoetlon Serial No. 89,664, filed January
14, 1902, I have deseribed and claimed the
meehdmoel features of a toll-box such as that
1Hustrated diagrammatically in Fig. 1. This
toll-box 1s pr omdecl with a coin-receiver d,
adapted to slide to and fro in its framework,
said coln-recelver being provided upon its
outer end with a thumb- -pilece or button, by
which it may be pushed in.

A sliding plunger is mounted in the coin-
receiver and 1s adapted to be engaged by a
coin pressed in the receiver, said pluntrel be-
ing pushed against a contact- -spring ' to con-
nect the fr amewmk of the toll-box with said
contact-spring. The framework of the toll-
box 1s grouncled through a resistance-coil °
of, say, five hundred ohms. A pair of con-
teot—spl Ingsd” d° are provided in the toll-box,
normally engaging one another, and the ehd-
Ing coin-recelver carries an insulated lug *,
which is adapted when the receiver is puehed

1n to deposit the coinin the toll-box to engage

one of said contact-springs d* d* and separate
them. A polarized electr omagnet ¢ 18 pro-
vided in the toll-box, said magnet h‘wmw a
centrally - pivoted tlltmg armature ¢
armature performs three functions: First,
when in its normal position it prevents the
coin- recelvel from being pushed 1n; second,

1t carries a visual sig nal /2 ¢, which is d1Splwed'
1n an opemncr of the toll- box when the arma-

ture is tilted in a contra-clockwise direction,

The
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and, third, when the armature is so tilted it

serves as a 1elfw closing circuit with a con-
tact-anvil & The telephone switch-lever ¢ is
connected with the limb 2 of the telephone-

line by a ooncluotor which includes serially
the transmitter ¢/, the windings of the polar-
1zecl magnet e, and the centact-springs d° d°,
in the order named. A branch ooncluotor 5
is tapped on between the transmitter ¢ and
the magnet ¢, said oonduotor 5 being connect-
ed with the armature ¢ of said magnet and
with the spring o', associated with the sliding
coin-receiver. The contact ¢ is connected di-

rectly with the limb 1 of the telephone-line.

Thetelephone-receiver ¢® is included, together
with a condenser and one winding ot the in-
duetion-coil, in a conductor 6. extendmﬂ‘ from
one of the contacts of the ew1toh hook to a point
between the transmitter ¢’ and the magnet ¢.
The other contact of the switch-hook is con-
nected with the limb 1 of the telephone-line
through the other winding of the induction-
coll. Normelly when the telephone 1S not in

use the receiver hangs upon the hook, so that

the switch-lever ¢ is out of enaeﬂement with
1ts oonteet-‘mvﬂe but when the telephone -re-
ceiver ¢ is taken for use the lever rises and
engages with both of said contact-anvils.
usual polarized signal-bell S 1s included, to-
oether with the oondeneer In a bridee of the
line to receive incoming swnels The Spring
d’ 1s thus connected Wlth the limb 2 ol the
telephone-line by way of the armature ¢ and
the windings of the magnet ¢, and when a coin
of smteble s1ze 18 pleoed 1n the coin-receiver
ad the circuit to earth through the resistance
a4’ 1s eompleted at the contact @’. The arma-
ture ¢’ of the electromagnet normally rests in
the position shown, so that the arm carried

thereby is in the path of a lug carried by the

sliding coin-receiver, preventing the coin-re-
celver from being pushed in. When, how-
ever, the magnet ¢ receives current ot sult-
able dir ection, 1t will tilt its armature ¢ to re-
move the obstruetion ancd permit the coln-re-
ceiver to be pushed in to deposit the coin in
the cash-box, and at the same time the t1lt1n0'
of the armature will olose the contact ¢ and
also CllSpl%LV the signal ¢°. The closing of the
contact ¢°, 1t will be observed, short-circuits
the telephone apparatus.

Passing now to the apparatus at the central
office, the operator is provided with the usual
answering and calling plugs ¢ 4, respectively
united by link conductors 7 8 through the
windings of a repeating-coil for connecting
telephone-lmes together. Inaccordance with
the ‘" centr el b‘tttery system ™ a central source
of current ¢ is connected in a bridge of the
link conductors 7 8 between the WlIl(lIHU‘S of
the repeating-coil in a manner well under-
stood. The side of the batterv which 1s con-
nected with the conductor 7 is grounded, and
the other or free pole is oonneoted throucrh
supervisory signal- lamps g ¢°, with ‘the third
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contacts of the plugs ¢ and 4. respectively.

When one of the plugsisinsertedin a spring-
jack, this third contact registers with the test-
ring of the jack, which is grounded through
the cut-off relay. so that upon the insertion

of a plug in the jack of any line the cut-off
relay associated with that line is excited and

~acts to disconnect the line signal apparatus

IO

from circuit. An electromagnetic switch £

controls the plug-circuit between the battery

¢ and the answering-plug, said electromag-

“netic switeh having two armatures &' £°, con-
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tromagnetic switch or relay /. |
i1s thus adapted when energized to transfer
the connection of the conductor 7 from the
orounded pole of the battery z to the free pole |
thereof, thus connecting both limbs of the

nected with the conductors 7 8, respectively.
The armature %°is merely tapped onto the
conductor 8; but the armature 4" and its back
contact are serially included in the conductor

7—that is, the armature £° and its back con-
tact control the connection of the conductor

7 with the gljounded pole of the battery <.
The front contact of the armature k" 18 con-
nected to the free pole of bettery 2, and the

front contact of armature £° is conneeted |
through one winding %* of the magnet of the'

switch itself to _o*round by way of the arma-
ture ¥ and i1ts back contact of a second elec-

The switch £

telephone line 1n multlple with the grounded
battery.

retaining-winding £, to 9‘?01_111(:1 by way of
the armature % The electromagnetic switch
or relay ¢ has but one winding /%, but has two

armatures /' £°, similar to the two armatures
~of the relay 2. The armature I, as before
1s grounded, and the armature ' is

stated,
eonneeted Wlth the free pole ot b&ttery . A
supervisory relay 7 1s included in the con-

ductor 8 between the battery < and the call-

ing-plug 4. This supervisory relay controls
2 shunt—cn'emt 9 about the supervisory signal-

lamp ¢ The shunt-circuit 9 meludes the
winding of a low-resistance relay = and is

1101“11131137 open at the contact cf the super-

visory relay m. 'This latter relay being asso-

ciated with the calling-plug is dependent for

1ts operation upon the closure of the circuit at

the substation of the telephone-line with which

the calling-plug may be connected. When

the telephone—smtch at such acalled stationis

closed, the relay m receives current, as is well

understeod and draws up its armature, clos-
ing the S'hunt-eireuit 9 about the supervisory
lamp ¢°, thereby extinguishing the lamp and at
the same time causing current toflow through
the relay ' included in said. locel circuit.
The armature of the relay #' is orounded,

and 1ts front contact is connected by a COn-

ductor 10 with the back contact of the arma-

ture /' of relay / on the other side of the plug-
circuit, sald conductor 10 including the mag-
net-winding £° of the relay 2. The armature

‘The switch % also in dra,wmﬂ' up its
armature 4° closes a local cireuit, throucfh 1ts

3

!’ being connected with the free pole of the

orounded battery z, it will be understood that
if the relay / remains inert the closure of
the circuit 10 to ground by the relay " will
cause current to flow through the magnet-

winding 4%, thus causing the armatures 4’ £°

to be drawn up against their front contacts,
and armature £° in closing against its front
contact completes a local circuit through the

winding %* to ground by way of the armature
i !, whereby the switch £ once actuated is ren-

dered independent of the magnet »' and is
thereafter dependent. only upon the relay /.
A relay » is included in the circuit of the con-
ductor 7 between the armature £ and the tip

of the answering-plug ¢, and a similar relay

0 is included in the cord-strand 8, which leads
to the ring-contact of the answering-plug.
The armature of the relay o is connected with

the free pole of battery < and controls by way

of its front contact a shunt-circuit 11 about
the supervisory signal-lamp ¢, associated with
the answering-plug. The back contact of the
relay o is connected with the armature of relay
n. The front contact ot relay »n and the front
contact of armature /' form multiple terminals
of a conductor 12, which includes the winding
I’ of magnet 7 and leads to the third contact
of the calling-plug 4. It will be seen then
that when the supervisory relay » 1s excited
holding its armature against the front contact
connected with the circuit 12, if relay o allows
its armature to drop the circuit 11 12 from
the grounded battery < will be completed
through the winding £° of the magnet/. The
magnet / being exelted will draw up 1ts arma-
tures, thus estebhshmo' by way of its front
contact a circuit throucrh the winding 2’ inde-
pendent of the relays » and o and at the same
time breaking the circuit through the wind-
ings £° and 74 of magnet 4.

Station B is lustrated as an ordinar v tele-
phone-substatlon having the usual telephone
apparatus in a bridge of the line and a gravity
telep..one-switch for controllmo' the circuit
of said bridge.

The operation of the svetem may be tr aeed
as follows: Supposing the subscriber at the

toll-line substation A to be desirous of com-

municating with subscriber B, he first sig-
nals the central office by depositing a coin in
the coin-receiver . Thiscloses the circuit of
the limb 2 to ground at ¢ through the mag-
net e. flows from the grounded-

Current now
line battery 2°, through the line-relay, out
over limb 2 of the line, through the winding of
magnet ¢ to the armature thereotf, to contact-
spring ¢, to the plunger of the coin-receiver,
and thence through the frameworlk of the toll-
boxtoground. Currentflowingin thiscircuit
excites the line-relay at the central office; but
the direction of current issuch that the arma-
ture of the polarized magnet ¢ is not moved.
The circuit of the line- lemp b at the central
office bemO' completed by the line-relay the
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circult, including the battery <.

are the same.

pole of the battery.

<K

lamp is lighted, indicating to the attendant
To answer the
call thus made, the answering-plug 7 is insert-
ed in the Sprm{r—-mch @ of the toll- line, thus
cutting off the line signal apparatus from the
circuit, as heretofore described, and connect-
ing the line with the apparatus in the plug-
It will be
under Stood, of course, that 'the operator is
provided with the usual telephone and calling

appliances; but since these are well known in

the art I have for clearness omitted them from
the drawings. The subseriber at the toll-line

substation having removed his telephone from

1ts hook converses with the central-office op-

erator and gives her the number of the sub-

scriber wanted. In taking histelephone from
its hook he has closed a bridge of the line in-
cluding his telephone appar atus 1n the usual
manner, and the contact ¢’ being open and the
contacts @* @ closed the circuit is in operative
condition. The magnet ¢is unatfected by the
substitution of the bettery . in the plug-cir-
cult for the line-battery 4°, since the polarities
In practice one battery is used
and for the bat-

both for a line signal-battery

tery + in the plug-circuit; but for convenience

of 1llustration I have shown these separately.
Supervisory relays 2 and o will both be ex-
cited at this time by current flowing out over
conductor 7 of the plug-circuit to the limb 1
of the telephone-line, through the telephone
apparatus and the magnet e, baclk over the other
limb 2 of the telephone-line and conductor 8
of the plug-circuit, to the negative side or free
Having ascertained the
number of the called subscriber, the operator

1nserts her C‘Llllﬂﬂ-—plﬂﬂ 1n the SpI‘lHD-]‘LCL of

the called line and signals over the line in the
usual manner. VVhen the subseriber at sta-
tion B answers the call by removing his tele-
phone from its hook, he closes a bridge of the

line conductors 3 4, thereby closing circuit

through the supervisory relay . Whleh being

GXCItGd closes 2 shunt 9, meludmo the sub-
Sldl&I‘Y relay 2. The rel-w m 1n drawing
up 1ts armature closes a cir cuit to gr ound from
the free pole of the battery 7. said circuit in-

cluding the armature // and back contact of

the releV t, conductor 10, and the magnet-
winding /@ Ot the electromagnetic switeh 2.

Current f owing in this last- mentioned circuit
through the wmdmo’ /i’ excites the magnet /.
so that both ar matures 4 and are drawn up,

and armature £ transfers the connection of
concuctor 7 from the grounded pole of the bat-
tery 2 to the free pole thereof. Armature 7
In closing against its front contact completes a
path to ground from the side 8 of the plug-cir-
cuit between the pole of the battery and the re-
lay o0, said grounded path including the retain-
1n0'-wmd1no i of the magnet and being con-
trolled by the armature *of the relay 7. Cur-

rent flowing through the winding 4* keeps the
magnet excited 111depe11de11t of carrent in the

‘ment with the spring .

(71,972

windihg 47, so that the magnet, once exclted,

is render ed mdependent of further chan oes in

the condition of the circuit of the eelled line.
The operation of the electromagnetic switch
/& brings about a reversal of current through
the magnet ¢ at the toll-line substation and
blocks the use of-the telephone until the call-
1ng subscriber operates his toll device. The
conductor 7 being connected with the free
pole of the battery ¢, the circuit of the nega-
tive current is traced over limb 1 of the tele—-
phone-line through the telephone apparatus
at the toll-line Sbet‘LthH through the wind-
ings of magnet ¢ to the cond tuctor 2, to the
Spring- ]eeh at the central office, to the CON-
ductor 8, through the supervworv relay o, to
the pomt where the armature 4°is tapped on,
thence through the winding 4* of the ma,tmet
i, to ground by way of the armature % Cur-
1ent may also flow from the battery 7, through
one winding of the repeating-coil, dwectlv to
the armature 4°; but enough curr ent takes the

path to the substation to operate the relay e,

and 1t will be noted that the current throuo*h

_,, the relay ¢ has been reversed. The %rmetnre

¢ will therefore be swung in a eontr%clock-
wise direction and will elose the contact ¢,
thus establishing a short circuit of the tele—
phone apparatus to prevent its use, at the
same time displaying the signal ¢* and remov-
ing the obstruction from the coin- receiver d,
so that sald coln-receiver may be pushed 1n.
The calling subscriber seeing the signal & dis-
played knows that the called subscriber 1S
walting and that the coin-receiver ¢ must be
pushed in in order that his apparatus may be
put 1n condition for talking. The calling sub-
scriber will then push in on the button which
1s mounted on the outside of the coin-receiver,
and the coin- recetver will slide into the box
to deposit the coin therein. As the receiver
slides 1n at the moment the coin is disposed
of, the insulating-lug carried by the coin-re-
ceiver engages the contact-spring ¢* and sepa-
rates 1t from the contact-anvil ¢°, whereby the
circult of the limb 2, including the magnet e,
is broken. The limb 1 of the telephone line,
however, remains closed to ground through
the fr fLmework ot the box, since I have pro-
vided a pivoted stop ¢’ in connection with the
coin-recelver which when the coin-receiver
1s pushed in before the coin is released moves
up to engage the plunger carried by the coin-
receiver and maintain the same in engage-
Circuit of eon_due—
tor 7, which includes the supervisory relay »,
bemg still completed at the substation, the
armature of relay 2 will remain attracted; but
the relay o will be deprived of current be-
cause the imb 2 of the telephone-line is broken
at the contact-springs ¢* ¢° when the coin-re-
celver 1s pushed in. Relay » will therefore
allow its armature to drop against its back
contact, thus closing the circuit of battery 7
to the armature of relay », and thence by way
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~ of the front contact of the last-mentioned re-
- lay, through the winding /° of relay /, by con-

10

ductor 12 to the third contact of the calling-
plug /4, and thence to ground by way of the
cut-off relay of the called line. Relay / being
excited by current flowing in'the circuit just
traced draws up its armatures 7 /7 and es-
tablishes a circuit through its winding £ in-
dependent of the relay #«, at the same time
breakingthe circuit through the windings #° £
of relay 2. The armatures.of relay 4 then
fall back and establish the normal connections
of the plug-circuit. The relay / will be main-
tained excited as long as the calling-plug re-

15 mains in the jack of the called subscriber.

20

25

30

40 -

use of the telephone apparatus.
‘coin-receiver ¢ returns to its outer position,

The calling subscriber at the toll-line substa-

‘tion having pushed in the coin-receiver asfar

as 1t will go and deposited the coin removes
the pressure therefrom, whereupon the coin-
receiver 1s returned by a spring to 1ts outer
position, and the current through magnet ¢
being reversed by the reestabhshment of the
normal circuit condltlons at the central office
the armature ¢ of sald magnet 1s tilted to
break the short circuit at ¢’ and permit the
When the

the stop d°is withdrawn from its engagement
with the plungercarried by the coin-receiver,
so that the contact with thespring & is broken
and the ground removed from the line. The
return of the coin- receiver also reéstablishes
the circuit at the contact-points ¢* and °.
The two subscribers are now In communica-
tion and no further act on the part of the call-
ing subscriber at the toll-station 1s necessary,
since the releasing device / at the central office
maintainsthe eircuit of both windings £° £* ot
the blocking-switch broken.

I will now describe briefly the circuits and

~apparatus shown in Fig. 2, which illustrates
- a substation adapted to beused with the sys-

tem of my invention shown in Fig. 1, but in
which a connection-register or serwce—meter
isprovidedinstead of a coin-receiving device.

The telephone apparatus and smtch are the

- samein Fig. 2asin Fig. 1and are deswnated by

the same reference characters. The service-
meter is provided with an actuating-lever d'.
which is adapted to be manually operated by
the subscriber to register the connection upon
the service-meter. . “The lever d’ is connected

- with the limb 1 of the telephone-line through

55

60

- the armature-lever of the magnet e.

03

the windings of the polarized magnet ¢. T'wo
contact-springs are associated with the lever
d', with which it is adapted alternatively to
engage. Normally the lever d' 1s maintained
in contact with the upper spring ¢, which is
connected with one of the upper contacts of
the telephone-switeh ¢ through a winding of
the induction-coil and 1is also connected Wlth

The
lower contact-spring ¢, with which the ac-
tuating-lever d’ 1s adapted to engage when

depr essed 1S connected to or ound throucrh a

O

resistance °. The armature of magnet ¢ is
normally maintained in the position shown
and has an arm which forms a stop to pre-
vent the downward movement of the actuat-
ing-leverd’. When the magnet ¢ receives suit-
ably-directed current, however, the armature-
lever 1s tilted 1n a contra-clockwise direction,
removing the stop from the path ot the actuat-
ing-lever and establishing the contact ¢°, where-
by the telephone apparatus is short-circuited.

-The.ar*mature of the magnet ¢ also carries the

signal . Inthis modlﬁed system the toll-line
subscriber sionals the central office by merely
removing hIS telephone from its hook, thus
closing a br idge of theline. When the operator

plugsinat the. central office, the battery of the .

plug-circuit 1s substituted for the line-battery
and the line-signal apparatus is removed from
circuit; but the flow of current through the
magnet ¢1s of such direction that thearmature
thereof is not effected. When, however, the
called subscriber responds,theelectr omagnetic
blocking-switch % at the central office is actu-
ated, as prevmuslv described, whereby the flow
of current through magnete¢isreversed. The
armature of magnet ¢ is thereupon thrown to
the left, establishing the short circuit ¢’ and
blocking the use of the telephone, at the same
time removing the obstruction or stop which

prevented the downward movement of the

lever ¢'. The calling subscriber then by
depressing said lever operates his service-
meter and at the same time breaks the circuit
through the magnet ¢ at the contact ° and

puts a ground on the limb 1 of the line at con-

tact d°. The breaking of the circuit of the
limb 2 of the telephone -line at the contact ¢
brings about the deénergization of relay o at
the central office and the consequent operation
of the releasing or counteracting relay /, so
that upon the Telease of the actu‘ttmmlevm
d" at the substation the system is again phced
in operative condition.

Having thusdescribed my invention, I claim

a8 New, and desire to secure by Letters P‘Ltent
the following:

1. The combination with a c,allmcr and a
called line and a plug-circult at the central
office for uniting the lines, of a toll device at
the substation of the calling-line.adapted for
manual operamon by the subsc1 iber, a block-
ing-switch in the plug-circuit at the central

office adapted when actuated to render the
apparatus of the calling-line inoperative for.

telephonic purposes, a supervisory relay asso-
ciated with the called line in the plug-circuit
at the central office and controlled by a switch

at the called station, a circuit for the blocking-

switeh controlled through the agency of said

SUpervisory relay, whereby said blocking-
switch -is actuated upon the.response ot the
called subscriber, a releasing device / adapted

when actuated to counteract the blocking-
switch % and restore the apparatus of the call-

ing-line to operative condition, a supervisory .

70

75

30

GO

)
&

100

105

110

IIS

120

125



10

20

25

30

35

40

relay o associated with the calling-line in the
plug-circuit at the central office, a cireuit for
the releasing device Z controlled by said super-
visory relay o, and a switch adapted to be
actuated in the operation of said toll device to
change the electrical condition of the circuit
and bring about the operation of said relay o
and the consequent operation of the releasing
device, as set, forth.

2. The combination with a telephone toll-
line extending from a substation to a central
office, of a source of current, a telephone-
switch at the substation controlling the flow
of current in the line, a magnet ¢ at the cen-
tral office in the path of current so controlled
and mechanism operated by said magnet, a
toll device at the substation adapted for manual
operation by the subscriber, an electromag-
netic switch ¢ connected with the line, and
means for actuating said switch from the cen-
tral office, said switch being adapted to estab-
lish a shunt of the telephone-switch, said shunt
being controlled in switch-contacts which are
opened in the operation of the toll device,
whereby after the actuation of said electro-
magnetic switch the magnet 0 at the cenfral
otfice 1s affected only by the operation of the
toll device.

3. The combination with a calling and a
called line and means at the central office for
uniting them, of a toll device at the substation
of the calling-line adapted for manual oper-
ation, a polarized magnet ¢ associated with the
toll device at the substation, an armature tor
sald polarized magnet normally preventing
the operation of the toll device, said armature
being adapted when moved in a given direc-
tion by the magnet to release the toll device
and permit the same to operate, means con-
trolled by said armature for rendering the
substation telephone apparatus inoperative, a
source of current at the central office, a switch
/¢ controlling the flow of current in the call-
ing-line, and a circuit for said switch % con-
trolled through the agency of a telephone-
switch at the called substation, whereby upon
the response of the called subscriber the mag-
net ¢ at the calling-station is actuated and the
calling subscriber compelled to operate his
toll device in order to use his telephone, sub-
stantially as set forth.

4. The combination with a calling and a
called line and means at the central office for

771,972

uniting them, of a toll device at the substation
ot the calling-line adapted for manual oper-
ation, a polarized magnet ¢ associated with said
toll device, an armature for said magnet nor-
mally preventing the operation of the toll
device, switch-contacts controlled by said ar-
mature for shunting the telephone apparatus
of the calling-line, a source of current at the
central office, a blocking-switch at the central

oifice adapted when actuated to apply current

to the calling-line in a direction to cause the
polarized electromagnet at the substation to
release the toll device and shunt the telephone
apparatus, a supervisory relay for the called
line responsive to the flow of current therein,
a switch at the substation of the called line
for determining the flow of current in the
line, and a circuit for the blocking-switch con-
trolled by said supervisory relay of the called
line, substantially as set forth.

5. The combination with a calling and a
called line and means at the central office for
uniting them, of a toll device at the substation
of the calling-line adapted for manual oper-
ation, a polarized magnet ¢associated with said
toll device, an armature for said magnet nor-

mally preventing the operation of the toll de- .

vice, switch contacts controlled by said arma-
ture for shunting the telephone apparatus of
the calling-line, a source of current at the

central office, a blocking-switch at the central

office adapted when actuated to apply current
to the calling-line in a direction to cause the
polarized electromagnet at the substation to
release the toll device and shunt the telephone
apparatus, a supervisory relay for the called
line responsive to the flow of current therein,
a switch at the substation of the called line
for determining the flow of current in the line,
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a circuit for the blocking-switch controlled by
said supervisory relay of the called line, an

electromagnetic releasing-switch / controlling
the circuit of the blocking-switch, a switch
associated with the toll device at the calling
substation, and means, controlled by said
switch, for actuating said releasing-switch,
substantially as set forth. |
In witness whereof I hereunto subscribe my
name this 7th day of November, A. D. 1900.
- WILLIAM W. DEAN.
Witnesses: -
De Wrrr C. TANNER,
W. W. Leacu.
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