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- To all whom it may concerw:

" eitizen of the United States, residing at Down-
er's Grove, in the county of Du Page and
State of Illinois, have invented a certain new
and useful Improvement in Supervisory Ap-

- of which the following is a full, ,
~and exact description, reference being had to
the accompanying drawin gs, forming a part

10

‘Be it known that T, FRANK R. MCBERTY, a

pliances for Telephone-Lines, (Case No. 57,)

of this specification,

This invention concerns the 'éiijpafatusib-f |
- telephone-lines for the use of which a toll is

- exacted oraregistration of theuseis required:

20

and 1t consists in an appliance for signaling
to the operator having charge of the line the |

deposit of the toll or the act of registering the
use ot the line at the substation.- | |

‘Hitherto it has been usual in telephﬁﬁe}
switchboards to supervise connected tele-

phone-lines or to determine the condition of

use or disuse of the line by means of the tele- ]

phone at which the attendant listened which
was temporarily connected with the different

pairs of united telephone-linesunder her care. |

In the case of telephone-lines for the use of

which a fixed toll was exacted an appliance |

~ hasbeen provided at the substation to receive

_30
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- the required coin or to effect registration of

the use of the line, which in its operation

transmitted an audible signal to the operator, |
- 50 that an operator after completing connec- i

tion from a toll or pay station to the desired

correspondent would instruct the calling sub-

scriber to deposit a coin or to work a register,

and would then listen for the signal showing
that the required act had been performed. |

- Switchboards of more modern type, ho wever,

40
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are provided with visible signals. before the.
operator indicating the condition of use or
~disuse of the telephones at the substations of |
two connected lines, the signals -being oper-
~ ated by means of currents in the telephone-_

lines determined by the position of the tele-
phones at the substations. These signals are
termed ““supervisory” signals. By meansof
“them the operator is continuously informed
- of the condition of the apparatus at the sub-.
stations and is enabled "to transmit call-sig-

nals at suitable times and to disconnect the

lines without bringing her telephone into con-

clear, concise,

]

connection between the lines, Her efficiency

1n receiving orders for connections and mak-
ing the required connections _
Prior to the present in-
vention no means has been provided whereby

an-operator employed in making connections
at such a switchboard as that just described

is thereby very
greatly increased.

could insure the collection of a toll at a

G sure u _ pay-
station or the registration of the

ne_c:t-icin_, with united lines afﬁefr. completing

| _ use of the.
| line. It is obvious that the link-conductors
1n such a switchboard must be em ployed ina
uniform mannertomake connections between
lines of usual character or between toll-lines |
~and such ordinary lines, so that whatever Sig-

© Unrmop States Patent Owrce,
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nals may be transmitted from toll-stations
should be capable of operating the supervi-

sory signals in the usual way. The present

invention is addressed to this requirement of

~assoclate with united lines supervisory signals

supervisory signal.

line. - o o o
‘The invention consists generally in the
combination, with the appliances at the sub-
station and the supervisorysignal temporarily
associated with the line in the central office,
of circuits whose condition is changed in the

for showing the operator the condition of the

act of depositing a required toll or other act
| 1n lieu thereof at the substation to operate
‘the supervisory signal. o o

. . _ of 70
exchange systems wherein it is designed to
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- Itfurther consists-in the ;(‘:o"mbinatidn, with

a telephone line, a signal in the switchboard

permanently associated with the line, and
means for operating the signal to initiate a
conneection, of a supervisory signal designed

coin orotherequivalent means to operate the

for temporary association with the line, and

....................

‘clrcuits changed in the act of depositinga =~

It also contemplates the c(jmbiliatién of two

telephone-lines and a supervisory signal as-
~sociated with each line, that referring to the
called line being adapted to indicate to the
~operator the response of the party called and
thatreferring to the calling line or toll-station |

95

being adapted to indicate the deposit of a toll

in payment for the use of the line, w )
the operator is informed of the response of

whereby -

100

the called subscriber and is able to compel .



A form of the 1ﬂY6111ZlOIl 1S ehown in the a,t--:

- teched dramnﬂe

Figure 1 of the drawings 1epresents the ep-'-
paretus at two- telephone—statlons connected
by line-circuits with signaling instruments

. and apphances for 11111131110' the lines in a

 switchboard. ~ One of the stetlons represents |
. a toll-station and-is eqmpped with- means for |.
- insuring the payment of toll.
10
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pervisory signals is maintained.
The apparatus atthesubstations eomprlsee

~ the usual call-bell a, telephones ¢ and o?,

~and telephone- _switeh as.
‘station A" are of the usual and well-known
‘character and arrangement. |
ductors 1 and 2 are permaunently united |

~ through the call-bell; but a condenser is in-
- terposed in the eucult to prevent the flow of
L eontmuoue currentin the line when it is not
The switch is constructed to close a.
< bridge of the line-circuit through the tele-

in Uuse.

phones when the telephone is removed from

~ the switch for use, permitting the flow of bat-

- | 40_
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-~ tery-currentin theline.
. 35

~ weightof thereceiving-telephone.
~ lever a* projects into the coin-chute in posi-
tiontoengage and be forced outward by a c¢oin

the central office.

represents the toll-station, are essenmelly'

- similar, but the. erlano'ement of circuits 1s
| dlﬁelent

~ usual appliances a coin- -chute and a switch

"There is dlSO in addition to the

located therem The coin- ohute mey be ar-

a stop is mtroduced into the peth of the coln" f".;jeeke are - n'lounded throuﬂ'h eonductors 11

._ m cludingr emstanoe -coils.
A switch-

by the telephoné-switch when relieved of the

deposﬂaed in 1 the chute and resting againstthe

: _before mentioned stop. This swmeh lever

Tt oscillates between a- normal contact—anvﬂ

. o :'65

a’ and an alternate anvil a’.

switch a3, “whence its circuit is ordinarily

| complete thl ough a grounded conductor 3 to
earth The wne 3 1n<311:[des the cell-bell

! togethel Wlth a eondenser

wire.

TFig. 2 illus- |
trates a modification of the eqmpment at the
~ toll-station; whereby the use of the line is.
- registered, the intention being to require the.
o peyment of & sum ploportlonete to the num- |
~ Dber of usages of the line.

| an apphanee designed for use et toll-stations;
- which are employed as receiving-stations as
~ well as for transmitting messages, whereby

© - messages may be received mthout payment;
- of toll and the uniform operation of the su-.
o

curr em in the circuit.
that-the transm1tt1nfr-telephone may. be of
‘any well-known or usual construction.

" Tig. .3 represents

The appliances. at

The line con-

Thus there will nor-
mally be nocurrentin the line- circuit; butthe |
‘removal of the telephone from its sw1tch for
“use will permit the pr opagation of a current
 in the line by a suitable source of current at:
The line conductors 1 and |
2 from the station are led thlough the switch-
contacts of a spring-j jack bin the switchboard.
‘The conductor 1 is extended through the mag-
mnet-winding of aline-signal ¢ to the free pole
of a grounded battery d which is. common to
the different lines of the exchange, while the
otherline conductor 2 isled directly to earth.
- Thefunctions of the perte at station A, which:

..............................................................................................................
.............................................................................

Line conductor |
1 is conneeted with the lever of a telephone-

The alternete
contact-point of telephone- _switeh af forms the
terminal of a wire 4, which leads to the switch-

lever at.
the ter mmel of a wire 5, leading to earth, an

'1mpedance -coil a” bemcr 1nterposed in this
"Thealternate. ::mvﬂ afof levera*forms

the normally-open terminal of line conductor
9. Wires 4 and 2 are united by a bridge 6,

including a condenser a®, designed to permlt'

telephome CO mmumcetlon thr ouﬂ'h the circuit,

when switeh-lever ¢t and contacts a® are sep-

arated, while pr: eventing the flow of battery-
It will be understood

1t
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Resting anwl a® of thislever forms -

75
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should preferably be provided with an mduc- -

tion-coil whose secondary winding. is-placed
in the line conductors, its primary winding

1 being included, tobet,her with. the transmit-
_tmn*-telephone, in a loeal circuit controlled
'Line conductors .

by the telephone-switch.a®.
1 and 2 of this line. are led Lhrouwh a spring-
jack b to asignal ¢c and to battery d like those
of line to sta,inon A’. - The smtchboard isfur-

nished with pairs of plugs ¢ and ¢, .adapted

for insertion into spring-jacks b, whose like

“contact-pieces are united by oonduotors 7 and -
‘8. which constitute the plug- _¢ireuit.
,ual calling-key f and listening-key ¢: have

The us-

theirswitch-contacts connected with the plug-
circuit for the purpose of connecting. a gen-

“erator of calling current with plug ¢ or of
“bringing the opemtore telephone into con-

nection with the plug-circuit, respectively.

A wire 9 forms a bridge of the plug-cirenit 7
8. This wire moludee a battery h or other
I05
preventmﬂ' the shunting of .
telephonic current through the bridge.
the conductor 8 of the pluﬂ'-oll cuit, which is

Source of om rent, together with impedance-
coils 7 and 4 for

designed to unite wires 2 of the hne circuits,

‘the magnet-windings.of two relays % and %
“are interposed, one at each side of the bridge

9. These relays contr ol local cir cuits eontem-

| ing supervisory signals in the form of incan-
~descent lamps / and l', one of which 1e asso-.

The
| Spt‘lﬂﬂ‘-J jacksbare provided withrin fr-oontecte

‘m 'in addition to the usual line- contaets, and

ciated with eaeh of the plugs e and ¢€'.

In-

95
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the plugs ¢ and ¢ are furnished with sleeves '

nmn adapted to register with these ring-con-
1ta,ets m When the. pluﬂfs are mserted in the

..................................................

...................................................................................................

| The sleevesn end

..........................................

n' form the terminals of wires 12 and 13, lead-

‘ing to a suitable battery, as d, and meludmﬂ'
j._the supervisory signal-lamps ] and l'; respec-
tively,

of the GOI‘l@SpODdIHﬂ‘ plugs. The re-

. _,1& 7o controlsa shuntaboutlampl, whﬂe reley
%'is similarly related to signal l'.. . - |
“In telephone- -exchanges Jines. hemng toll-

_collecting appliances or ‘instruments for regis- -
“tering the use of the lines-formm a compara-
ti vely—emell proportion of the telephone-lines. .
1l Henee ay ery great proportmn ot' connectlons_ B
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‘made by means of plugs ¢ and é’-ﬁill be with

taken as representing the normal exchange-
- line. The subseériber at the station of such a
__ line will call for a connection by removing
~ his telephone from its switch, whereupon the-
- operator will insert the answering-plug e of a
- pairintothe spring-jack b,cutting off the line-

IO

. - 'i_efs.tai,-"z&s“-'_'

lines like that to station A’, which may be

signal ¢, and having learned the calling sub-

seriber’s order will complete the connection
with anotherline similar to that to station A"

- byinserting calling pluge’into the spring-jack
- boftheline called for, at the same time trans-

- mitting a signaling-current to ring the bell at
‘the called station. The insertion of these

-plugs intothe spring-jacks of the correspond-

20

ent lines will complete a circuit between the
.stations of the line, including the-line-wires:
- l.and 2and the plug-cirenit 78. Atthesame
time, however, a circuit will be completed

- through wires 12 and 11 of the answering-plug

—and ecalling line,

~signal . The relay & will, however, be ex-

.................................

e—i—t_ed—;---in-a—s—m—uch—‘---’a-sj-the;""b-i*i'dgef'ofr"’the line-¢ir-
cuif through the telephone ‘18 closed ‘at the
calling station, so that the signal [ will be

- shunted and will remain dark. Similarly a

- circuit made up of wires 13, terminating in
- the calling plug and 11 of the called line,.
will be formed, including lamp 7 associated
~with the line called for. The signal 7' will
~remain lighted until the called subseriber re-
~ sponds to the call by removing his telephone

30
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~invention refers, as hereinbefore described,
is well known and familiar to those versed in |

40

from its switch, when the line-circuit will be
closed at his stat
come excited.

~ The mode of operation of supervisory sig-

nals in switchboards of the type to which this

telephony. Ithasbeen thus briefly traced in

~order that it may be contrasted with the mode

of operation in connection with the present

R invention, which is as follows: A party desir-

45

ing to use the telephone at station A

to initi-

~ate a connection will signal the office in the

o completed from line conductor 1 through

. 5:0

nal will be displayed. In compliance with

usual way by merely _
from its switch. Thereby a ecircunit will be

Fi

wires 4 and 5 to earth, whereby the line-sig-

. - the call the operator will insert the answer-
1ng-plug e into the spring-jack b of the calling

~ line and will call for the number of the re.-

| ”

quired correspondent. The insertion of plug

¢ Into spring-jack b brings the wires 12and 11

into connection and creates a closed geirceuit
of the battery d through thesignal [. It will
be observed, however, that in this case there

13.n0 complete circunit for the battery % in the .

plug-circuit, inasmuch as line-wire 2, which

~is connected with the conductor S of the plug-

cireuit which includes the relay %, is open at

the contact-piece af of the toll-collecting ap-

pliance. Hencethesignallwill rem ainlichted

as long as the apparatus at the substation re-
- mains in the condition just described. The |

Including the supervisory

.............

ion and the relay %' will be-

removing the telephone

! ope“ra,tor is able to converse with the sub-

scriber at the toll-station, since telephonic
currents produced by her transmitting-tele-

&

70

phone and by that at the substation are

readily propagated through the condenser ab.

Having learned the order, the operator will ':

‘insert calling-plug e’ into the spring-jack of
the line called for—for example, that to sta-
tion A'—and will ring the bell at that station,

75

After performing this work she will discon-

which excites the relay %', and thus brings

about the shunting of signal-lamp /', If de-

sired, the operator may be required to observe

this indication of the response of the corre-
spondent and to instruct the user of the tele-
Pphone at the calling station to deposit the re-

quired toll or do any equivalent act. It is

‘preferable, however, that the subscriber at

..................................................
..............................................................

the called station shall be permitted to make

the usual oral response to the call, which will -
‘be beard by the waiting party at the toll-sta-

tion. After receiving the operator’s instruc-

‘tions or after hearing the oral response of his
correspondent the party at the calling station

will deposit a coin in the coin-chute, which,

nect her telephone from the circuit and pro- -
ceed to attend to other calls. When the sub-
| seriber at the called station removes his tele-
‘phone from its switch, he permits current to
tlow from battery % through the line-circuit,

8o

falling against the stop fixed to the telephone- .

‘Switch, will press the switch-lever ot away
from the contact-piece ¢’ and against contact

a’, whereby a conductive connection will be

I00

established between line conductors 1 and 2, '

including the telephones. Current from bat-

tery i will now flow through the conductors

7 and 8 of the plug-circuit to the toll-station

aud thence through the wire 4 there. Relay

105

k£ will then become excited and will close its -
shunt about the lamp-signall. The disap-

pearance of the signal will indicate to theop--
IIO

erator that the required act has been per-
formed at the toll-station. If the signal [

should fail to disappear within a reasonable
interval after the disappearance of signal U,

which latter indicates the response of the

called party, the operator may bring her tele--

phone into connection with the line to ascer-
tain the cause of the failure on the part of
the user of the telephone at the toll-station

to deposit the toll, or she may withdraw the

plugs and disconnect the lines. In the nor-

'1'15 |

120

mal operation of the appliances, however,

the signal / will become dark very soon after
the disappearance of signal I'. - After the com-

Dpletion of conversation between the corre-

spondents the telephones at both stations will

supervisory relays k and &' will be deprived

125

of currentand bothlamps/ and I’ will become
lighted. The simultaneous illumination of

these lamps may be accepted by the operator

as a signal for disconnection, to be followed
by the removal of the plugs from the spring-
jacks. The replacement of the telephone on
the switich at the toll-station willwithdraw the

'1'3"'_-'"-”' -
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 gtop carried by the switch from the eoin-
. chute, permitting the coin to dropinto a cash-
' box, whereby the switch-lever a* will be al-
- lowed to returnto its normal position. Thus
the operator.is permitted to use her ordinary’
~ appliances in effecting connection between.
" toll-lines and other lines and is enabled to
~ visually supervise the acts of the users of the
telephones. Herworkin connection with toll-

10

. _character. T - .
... 1T have mentioned the use of registering

................................................................................................

instruments for counting thenumber of times

. purpose as an. alternative for the coin-col-

. ._-20-
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- lecting appliance before described. Such
instrument is illustrated in Fig. 2.
counting mechanism. comprises a train of
~ counting-wheels 0, a pawl 0o, impelled by a
- push - button, for actuating the counting-
-~ “wheels, and a dog 0% carried by the push-but-
ton, in position to engage a stud o° on the tele-
- phone-switech when the latter is in its upper |
‘position relieved from the weight of the tele-
- phone. Thus if the push-button be pressed.
- while the telephone is off its hook the count-
~-ing-train will be advaneced to record the pres-
sure of the button and the dog o will engage"
.~ the stud 0% on the lever of the telephone-
- switch, whereby the mechanism will be re-
tained in the position of depression until the
telephone is. replaced on its switch. - Assocl-
ated with the push-button is a switch com- -

35

- 40 . tion bev
© wires 4 and-5. When it has been pushed in- -
~ ward, the telephone having been previously
- removed from its support, the switch-lever
will be thrust against contact-anvil «’, closing
connection between wires 4 and 2, in which |
position it will be retained until the telephone
~ is returned to its support. In other words,
~ taking the telephone from its switch for use |
~ in initiating a call permits the telephone-

- __ _
L . the receiving-telephone o' and wires 4 and 5
- to earth, the switch-lever a* and the anvil @ |
being in contact. When after receiving an
order the operator directs that the connection |
be registered by pushing the button at the

. substation, a subscriber mustdepress the but- | _
" . ton;whereby the ground-circuit through wire | place the appliances at the substation in such
. 5will bebroken and a new circuit will be com- |
~ pleted from the lever a! to the contact a°
which will bring the telephone-receiver a'-
. into a closed bridge of the line and permit the

...............................

6
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lines is performed with the same degree of
 efficiency which characterizes her work in-
‘making connection between lines of ordinary

prising levers a* and resting and alternate

contacts a® and af, as before described. The
- push-button in its normal position permits .

o 55

~ flow of current through the line-circuit. for |
. conversation. - This movement of the lever
Dby the button will bring the lever ¢* into en- |
gagement with. catch. 0° of the telephone-

...............................................................................................
e T U I U,

il .

‘a toll-line is used or for some other similar

an
The

- the switch-lever a* to close against the con-

tact-piece a®and complete connection between

switeh to close a circuit from limb 1 through

- switch, 8o that the.lever will be held by the

—g

replaced on the switch-hook, the lever o* will

‘be returned to its normal position by the force
“of the switch-spring a* or otherwise, and its
return movement will operate the counting-

train o to register the use of the telephone.

| In certain instances it is desirable that the
toll-station may be used as a receiving-sta-
‘tion, in which case the use of the telephone
should not involve the payment of a toll or
| the register of such use. Fig. 3 showsan ap- |

pliance for permitting the closure of the line-

| cireuit by the telephone-switch independ-

ently of the registering or coin-collecting ap-

wedge-shaped cam p?, which 18 a

tion near its center, has one extremity pro-
vided with a dog which projects into the path

of a spring-cateh -p'; carried on the lever .',pfé

of the telephone-switch. The flat spring p’,

| paratus after a call has been received at the
station. A switch-lever p, pivoted with fric--

miains off its hook.” When the telephone is

75

which terminates in the cateh, carries also a

dapted -to

| register with a fixed pin or stud p*. The le-

ver p carries the armature p° of an electro-

magnet p%.- While the lever of the telephone-

switeh is in its lower position, the wedge p’

is in engagement with the-stud p* and the

catch p' is moved out of the path of move-

‘ment of the extremityof lever p. Hencethe
lever is free to respond to the attraction of

the magnet on armature p°. The lever p* of
the telephone-switch is free to move through-
out its range in either direction without en-

| gaging the lever p to move it. If, however,
the magnet p® be exeited to move the lever p

while the telephone is on its switch, the ex-
tremity of lever p will be brought into a path
of the catch p’. Then when the telephone-

switch is permitted to rise the catch p' will

gcC

10C

10§

pass the end of lever p, after whith, when

lever p will be carried to its normal position.
Lever p controls the continuity of a circuit

| by means of a contaet-anvil p’, against which

it inay be brought through the action of mag-

net p®. The magnet p°is connected in series

| with the call-bell o at the toll-station in order
that it may be excited by a calling-current
‘sent to the substation.
‘tact p* form the terminals of a shunt-cireuit

The lever p-and con-

‘the telephone-switch is again depressed, the

110-

115

from the conductor 2 to the wire 4, so that

when the lever p is. thrust against its anvil
the line-circuit is closed independently of the

coin - controlled switeh, but subject to the

‘action of the telephone-switch. - Tt will be
apparent- that an incoming call-signal will

position that when the telephone is removed

from its switch in response to a call the line-
“circuit will be closed and will work the su-
pervisory signal associated with the calling-

plug ¢ in the usual way, so that connections
made totoll-stations equipped with apparatus

like that shown in Fig. 3 may be treated like

‘connections made tolines of ordinary arrange-

.............................................................................................
...................................................................................

‘ment. .

[20

~telephone-switch as long as the telephonere- | = The means diselosed in Fig. 3 for placing
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. es4as

the apparatus at a:Callétl'toll+St&tion in.ipdsi-z

tion for communication without the deposis
of a toll of course is obviously representative
of a large class of devices which might be

employed to effect the same end—namely, to
permit the operator’s act of making connec-

~ tlon to the line as a called line to place the
.~ appliances at the called toll-station 1n a spe-

| Io

cial relation whereby the
signals in the switchboard

operation of the
should be inde-

- pendentof the deposit of tolls or.other equiva-
lent acts ordinarily necessitated in the use of

the telephone. It will further be apparent

‘that the circuits for initiating a call and those

whereby the operation of the su
nal is made consequent on the
coin are merely examples of many arrange-
ments and appliances which are familiar to

pervisory sig-

~ those versed in telephony which could be

20

caused to exercise the same functions which |
- constitute the novel mode of operation in the |

- present invention.

-, Tclaim asnew and desire to secure by Let-
ters Patent— - o

2.5

~ atthe station thereof,

- whereby

~ telephone, as described.

35

~and a coin collecting or registering appliance

‘1. The combination with a -te-l'ephone-'line

'
-
-n

and a coin collecting or registering appliance
of a supervisory visible .

signal at a central office associated with the
line, and cireuit connections changed through
the agency of said coin-collecting appliance
adapted to operate the
the required act of payment is sig-
naled to the operator without the use of her

2. The combination with g telepho'ue-liﬁe

~ at the station thereof, said line extending to

40

45

-~ as described.

'

a central of

[ ce, an electro-
Inagnet in the path of current in the line from

sald source controlling a visible supervisory
the line, and circuit
~ connections adapted to be changed in theé op-
- eration of said toll-collecting appliance to de-

signal associated with

termine the flow of current from said source
and thus to operate the supervisory signal,

3. The combination with a telépll@_né-_liné

- extending between a substation and a central

50

office, a line-signal for the line and a supervi-

- sory signal temporarily associated with the

~ line in the central station, and a switch at the

- substation for controlling the operation of the

55

6o

said line and supervisory signals to call the

office and to indicate the use of the telephone,

respectively, of a toll-collecting appliance at,
~ the substation, normal circuit connections

Dbermitting the operation of the line-signal by

~ the switch at the substation, and other eircuit -

connections and means for changing the same

. In the act of payment of the toll adapted to
~cause the operation of the supervisory signal,
- as deseribed. T
4. The combination with a telephone-line
‘having a toll-collecting appliance at its sub-
- station, and means for making connection
- with the line through the agency of a plug |

deposit of a

supervisory signal;

. ce, of a source of current applied
- to the line at the central off

| and plug-cireuit, of a visible supervisory sig-
nal associated with the plug, a source of cur-

rent and a magnet controlling the signal in

the path of current from the sald source
through the telephone-line, of a switch in the

toll-collecting appliance actuated in payment
of toll, and circuit connections at the substa-

tion adapted to determine the flow of current

intheline controlled jointly by thesaid switch

75

in the toll-collecting appliance and the tele- _'

phone-switch, as described. |

5. In combination, telephone -lines, each

provided at its station with a switeh for de-
termining the flow of current in the line in
the use of the telephone, spring-jacks for the

Iines in a switchboard, a pair of plugs and a_

8o

plug-circuit for making connection between

any two lines, and a supervisory signal 8380~
ciated with the answering-plug of said pair

adapted to indicate current in the linhe with

‘which it may be connected, a toll-collecting
appliance at one of the stations, and a device:

associated with the said appliance and con-

| trolled in the act of payment of the toll adapt-

go'-'.

ed to prevent the closure of the telephone-cir- o

cuit by the telephone-switeh until the toll is

‘paid; whereby the supervisory signal asso-
ciated with the answering-plug will indicate
.the position of the telephone-switch at all sta-

95

tions except the toll-line, but will indicate the

payment of toll at the toll-station, as de-
6. The combination with a telephone-line, a

toll-collecting appliance at the substation
‘thereof, a supervisory signal associated with

the line at the eentral office, and means for
bringing an operator’s telephone into circuit
with the line, of a switch associated with the

100
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toll-collecting appliance to be actuated in the

payment of toll, circuit connections and ap-

pliances completing the circuit as to tele-

phonic c¢urrents only, and other circuit con-

nectionsadapted to permit the flow of battery-

current controlled by the said switch associ-

ated with the toll-collecting appliance ; where-

IIO

by a user of the telephone may talk with an

Hr

operator, and the payment of toll will be sig-
15

naled to the operator without the use of her
telephone, as deseribed. -

7. The combination with a telephon e-liﬁe, a
toll-collecting appliance at its substation, and |
a supervisory signal at a central office asso-

ciated with the line, of an inductive device
interposed in the telephone-cirecuit to trans-
mit telephone-currents, a switch connected
with the toll-collecting appliance and actu-

ated in the payment of toll, and circuit con-

nections completed by the said switch to op-

erate the supervisory signal, as described.

120

3. In combination, two telephone-lines, one
of which 1is a toll-line, united in a complete

circuit through link conduetors to the central

| office, a supervisory signal associated with
‘eacht line at the central office, and means at -
‘the called station for determining the flow of

‘130

current in the line automatically in the use

of the telephone and for controlling the su-
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pervisory signal associated with thesame line, |

~ a toll-collecting appliance at the toll-station,
- 'a switch associated therewith to be actuated.
o in the payment of toll, and circuit connections
- & controlled by the switch adapted to operate

the supervisory signal associated with the |
“toll-line when the required payment is made;"

_ whereby the response of the called subscriber

o  associated.with each of the plugs controlled |
- . by current in .the corresponding line, and a

- is signaled to the operator and she is enabled

_ payment of the required toll, as
‘deseribed. . o
~9. Incombination, two telephone-lines, one |

to insure the

agency of an answering-plug connected with
‘the toll-line; and a calling-plug connected

with the other line, of-a supervisory signal

- - gource of current connected with the line, a

.20
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toll-collecting appliance at the. toll-station |
- and.a switch associated therewith to be actu- |
ated in the payment of toll, said switch being
adapted .to complete -the line-circuit when

payment is made, and a telephone-switch at.

2¢ the called substation adapted to complete the
~ line during the use of the telephone; whereby |
 the operator is informed of the response of

 the called subsériber and of the payment of | cuits equivalent to -that

~ toll by the user of the toll-line, as described.

~ a line-signal permanently associated there-
with in a switchboard, a supervisory signal

 ; . adapted for temporary association with the

station adapted to put circuit connections of

‘the line in condition to operate either of the

 xo

. said signals when the telephone is removed
from the hook, a toll-collecting appliance and |
a switch associated therewith to be actuated |
in the payment of toll and circuit connections
“thereof adapted to break the circuit of the |
- line involved in the operation of the super- |
~ visory signal until the required payment is

-

made, as described. =

- 11 Inm comb.ina_,tiomtelephone-linéé eﬁéﬁd#.

ing between different substations and a tele-
link’ |

.

phone - SWitGhbd&I‘d_ in _a,_..'central -ofﬁce,_-

- condictors for making connection between
any two lines in the switchboard, and two su-

* pervisorysignals, one for each of two connect-
ed lines associated with the said lines in the

_ _switchboard, a switch at each substation

o ~ adapted to change the circuits of the line to
Y

operate the said supervisory signal, one of

said stations being a toll-station and being

equipped with a toll-collecting appliance, the

 gwitch at said station being associated with |

ment of toll, the switches at the other stations

being adapted for actuation automatically in |
- theuse of the telephone; whereby the operator
. is enabled -to supervise connections between
" any two lines in a uniform manner and to de- |
termine the payment of the toll at the toll- )

~~ the said appliance and actuated in the pay- |
. 6o

" 18. The combination with a-telephone-line,

R 654,748 |
S;é'r-i_ber without aid of hér P;iteléphonje; as de-

- 12. The combination with-a telephone-line

having -a.toll-collecting appliance at its sta-

‘tion, a supervisory signal associated with the
linein a switchboard, and a switch connected-
~with the toll-collecting-appliance to -be-actu--
ated in the payment of toll to operate thesaid
‘supervisory signal, of a device at the substa-
‘tion controlled at the central office-adapted to
| ehange the circuits at the substation to-cause
| ) es,one | the operation of 'said supervisory - signal;
of which is a toll-line, united through- the.

70
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whereby the operation of the supervisory sig-

‘nal may be rendered independent of the said-
‘switch in the toll-collecting appliance, as de-

8o

a toll-collecting appliance at the station there-

of, a supervisory signal adapted -for-connec-

tion with the line in the switchboard at the
central office to respond to currentin the line,

‘and a source of current in the line, of a tele-

phone-switch and a switeh in the toll-collect-

‘ing appliance adapted to codperate in chang-
ing the line-circuit to cause the operation of

90

the supervisory signal, an electromagnetic '

switch adapted to make a

_ . _ ed. | switeh associated with the toll-collecting ap--
10. The combination with a telephone-line, |

change in the cir-
produced by the

pliance, and means for exciting the said elec-

tromagnetic switch autom atically in making

connection to the line; whereby the supervi-

S | sory signal may be caused to indicate the use
~ line in making connection with the linein a |
switchboard, of a-telephone-switch at the sub-

of the telephone independently of the switch

100

in the toll-eollecting appliance, as described.

line united in a eircuit through the agency of

g calling-plug connected with the toll-line, of
‘an answering-plug connected with the said
| other line, a supervisory signal-associated
| with each of said plugs, each adapted to-indi-
“cate the flow of current in the corresponding
line;a toll-collecting appliance at the toll-sta-
| tion, a telephone-switch and a switch in said
| toll-collecting appliance to be actuated in the
{ payment of . toll, circuit connections to com-

plete the line controlled in the codperation of

said telephone-switch and said switch in the
toll - collecting appliance,-being completed
‘when both switches are.operated, an electro-

14, -Z-In"combina;tion_.,fa.tOll-line and:another

105
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magnetic switch at the toll-station adapted

‘when excited to effect the changes of the cir-
cuit connections equivalent to those produced

by the said switch in the toll-collecting ‘ap-

pliancé, and means controlled through: the

‘ageney of the calling-plug for applying-cur-

rent to the line to excite the said electromag-

netic switeh; whereby the operation of the su-

pervisory signal of the callin o-plug is made

tionsinitiated at the toll-station,as deseribed.

15. The combination with a telephone toll-

line, of an answering appliance for making

™ Station after the response of the called sub- | connection with thelineasacalling-line,anda

120

1-25

switeh when the toll-station is called, but is
“dependent on the payment of toll-in connec-

o
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calling appliance for making connection with
the line in response toa call from another

line; a supervisory signal associated with
each of said appliances, a toll-collecting ap-

pliance at the substation, a telephone-switch.
adapted to change the circuits of the line to
- determine the flow of current in the line to.

operate the supervisory signal which may be

~ assoclated with the line, a device in the toll-

IO

" IS
"~ moved in the payment of toll, and means for
applying currenttothetelephone-line in mak-

- ing connection therewith to excite the elec-
20

collecting appliance adapted to be operated

in the payment of toll and constructed to pre-
~vent the said change of circuits by the tele-
~ phone-switch until the toll is paid, an elec- |
tromagnetic switch adapted, when excited, to
make changes in the circuit equivalent to |
broken, adapted, when closed, to permit the

those produced by the said switech when

tromagnetic switch, said means being made

operative automatically in the use of the said

calling appliance to make connection to the

line; whereby the operation of the super-.
visory signal of the answering appliance is

made dependent on the payment of toll while
the operation of the supervisory signal of the

calling appliance is made dependent only on 18

the use of the telephone, as described.
- 16. The combination with telephone-lines
30 and an answering and calling plug with their |

substantially as described.

| plug-circuit for uniting them, of a register or

collecting device and a switch controlled

thereby at one of the stations, said switch be-
ing adapted to close the path for current

through the telephones at the substation,

whereby the payment or registration may be
insured, of a relay controlling circuit connec-
-tions adapted to permit the passage of CUur-
rent in the telephones, and mieans for apply-
‘Ing current to the calling-plug, to operate the
said relay when the station provided with the

same is called; as deseribed.
17. The combination at a telephone pay-sta-

‘tion with the telephone-switch, of circuit con-

nections of the telephone -line normally

circulation of current through the telephones,

‘a toll collecting or registering device, and a
‘switch operated in the actuation of said de-

vice, controlling said circuit connections, said
switch being adapted to engage the telephone-

Sswitch when operated, to be held thereby
‘whilethe telephone is remo

ved from the hook,

g
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- In witness whereof I hereunto subseribe my 55

FRANK R. MCBERTY.
‘Witnesses: a | N
- KELLA EDLER, =
- Duwncax E. WILLETT,

name this 28th day of September, A. D. 1897,
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