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To all whom it may concern:

Be it known that I, ALBERT M. BULLARD
a citizen of the Unlted States, residing at Chl-

cago, 1n the county of Cook end State of Illi-

5 nois, have invented a certain new and useful

Impwwemenb in Apparatus for Telephone

Toll-Lines, (Case No. 1,) of which the follow-

ingis dfl]“ clear, concise, and exact deserip-

tion.

1o My invention relates to a coin- eentlelled'

toll-collection appliance for telephones and
circuits therefor; and its objeet is to provide

simple meeha,msm for permitting the sub-

scriber to signal the central office upon de-

15 positing a coin and for per mitting the central

office to control the dlSIJOSlthﬂ of the coin

without aid from the subseriber, and, further,

10 enable the central office to Slﬂ'nal a,nd CONN-

verse with the subseriber’s Stdtl{)ﬂ without

zo requiring the deposit of a coin.
Telephone-toll-station devices of the class
qul]IIIIilU' the deposit of a-coin at the sub-
scriber’s station before the central office can

be signaled ordinarily have two functions—.

25 namely, to drop the c¢oin into'the cash-box or
to return it to the outside of the box, the dis-
posal of the coin usually (16[)611(111]0‘ upon
whether or not the desired telephome connec-
tion can be obtained. Heretofore in devices

3o of this character the telephone operator has

complete control of only one of these two
functions, usually that of putting money in
the cash-box. To perform the other function,
the cooperation of thesubscriber must be had.
35 He is asked either to hang up his telephone-
receiver at a given moment or to press a
plunger, lever, or both, or to combine these
acts, or to aemst in- Varleus other ways. In
such devices usé is frequently made of a sim-
40 ple electromagnet toaccomplish one function,
the ener ﬂ"lzemen of such electromagnet bemﬂ*
controlled from the central office. For ebvi-
ous reasons any toll-collecting contrivance
whose operation can be made mdependent of
45 assistance from the public is superior to one
that cannot, and the less complex this con-
trivance can be made the better. Such a
mechanism forms the subject-matter of this
‘invention.- [em ploy a polarized electromag-

50 net whose armature is nor mally maintained
In & central position, but which is adapted to | dicator.

through the coils.

to the accompanying drawings, wherein— %o

parts within.

tilt to one Slde or the ethel &GCOldlﬂﬂ' to the
direction- in which electric euuent flows
The tilting armature of |
this polarized electr magnet is connected 55 -
with sunple mechanism, whereby its move-
ment in one direction will serve to direct a
coin which has been deposited into the cash-
box, while a movewment in the opposite direc-
tion will cause the coin to take a passage-way 6o
leading into a return-cup on the outside of

the bex At the central station I provide
Ineans whereby the operator may impress

upon the line of the subseriber electrie car-

rent of the propersign to throw the armature 63
of the polarized eleetromawnet to one side or
the othel as may be desired.

- ITwill desel ibe the apparatus and eir cu1ts of
my invention more particularly by reference

Figure 1 is a diagrammatic view- illustrat-
Ing by means of conventional symbols the ap-
paratus at a subseriber’s station and the ap-
paratus at the central o fice, together with
the telephone-line circuit. - Fig. 9 i8 a front 73
elevation of the toll-box at the subscriber’s
station, the cover being removed to show the
Fig. 3 is a vertical sectional
view showing the cover removed a little dis- .
tance for clearness, and Fig. 4 is a vertical 8o
sectional view leokmw in bhe opposite direc-

tion.
Similar letters of leferenee are used to des-

ignate the same pa,rts wherever they are

Shewn | 85
Referring to Fig. 1, a telephone line a, con-
sisting of two bxa,nches a' a® extends from
the su bsc,nber s station A to the switchboard
B at -the centlel office of the exchange, the
branches a' a? of the telephone-line terminat- go
ing in line-springs b’ b%, respectively, of the
spring-jack 6. The switechboard in connec-
tion with which I have chosen to illustrate
my invention is of the type known to tele-
phone engineers as a relay-board ”—thatis, 95
a board where a line-relay is associated with
each sabscriber’s line—and is adapted to be
actuated by the oper ation of certain appara-
tus at the subscriber’s station, this 1elay when
energized serving to close a leeal circuit con- 100
taining an mcendeeeent lamp d or other in-
A cut-off rela,y e is also associated




- the cut-off rélay will be energized. ‘At the
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branches a’ a® of the telephone-line.

with the subscriber’s line and is adapted,
when actuated, to remove the line-relay and
indicator from circuit. This cut-off relay is

ing in the test-ring b® of the subscriber’s

spring - jack, so that when the usual plug

whose sleeve-contact is connected with the
oground-battery is inserted in the spring-jack

subscriber’s station the branch a? of the tele-
phone-line terminates in the usual switch-

hook, which is adapted to close circuit with |

the other branch, o', of such line through the
telephone instruments when the receiving-
telephone is removed from its hook. Ahigh-

resistance signal-bellis connected in a bridge-

circuit including a condenser aeross the two

The above general description of the tele-
phonesystemillustrated in Fig. 1 will be sufil-
cient, I believe, to enable one skilled in the
art easily to understand its ordinary mode of
operation and will serve: as an introduction

to the description of the apparatus and cir-

35
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cuits I have added and modified to accom-

plish the functions hereinbefore specified.
The branch a' of the telephone-line is con-

nected at the subsecriber’s station with a

ogrounded branch cireuit g, which includes

the helices of the polarized electromagnet £,
and is normally open, being controlled by the
contact-springs ¢’ ¢g'. The engagement ot

these two contact-springs with one another
1o close the circuit to ground 1is controlled by
thedepositof acoin in the manner which I will
hereinafter describe, and atthe central office |
the branch ¢’ of the telephone -line with

which the ground branch g is associated i1s
connected to a grounded battery-< through

the coils of the line-relay c and the back con--
It will be under-

tact of the cut-off relay e.

'. stood, then, that the closing of the branch

45

circuit ¢ at the subscriber’s station through

the contact-springs ¢’ ¢’ by the deposit of a

coin will complete the circuit of the grounded

battery %z through the line-relay, and thereby

55
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cause the signal-lamp d to be lighted, thus

notifying the operator that subseriber A de-

‘sires a connection.

Referring to Figs. 2, 3, and 4, a coin-chute

ing undersized coins, is adapted to conduct
the coin k downward to a point where 1t is
stopped by the valve or shutter /. The coin

resting here presses against one end of the

rockingleverm,theother end whereof engages

one of the springs g’ g’ and pressesit against -
its mate, thereby completing the. circuit to

signal the central office, as above described.

The valve [ is pivoted at its lower edge, so
that it may be rocked in either of two direc- -

tions. The movement of the valve 1s con-
trolled by the polarized electromagnet &, the
armature i’ of said magnet being provided

with an extension or arm A° which is con- |
nected with the valve by means of link A3. |

|

‘included in a cireuit from ground, terminat- |

a, equipped witht he usual means for reject- |

665,874

end of the hox, and the other end engages
with the arm £7?, passing through a hole there-
in, so that the said arm A* and armature-le-
ver i’ are normally held in a central position.

Normally then the parts are in the position
illustrated in Hig. 2, the valve being inter-

posed in the path of the coin. Referring to
Fig. 2, it will be seen that if the armature of
the polarized electromagnet is tilted in a con-

tra-clockwise direction the valve I will be

tilted to the right, so that it no longer pre-

‘vents the coin from falling, but guides it into

the passage-way o, leadinginto the eash-box.
Should the armature be tilted in a clockwise
direction, the valve will be moved to the lett,

oniding the coin intio the passage-way o, which

leads to the return-chuate p, so that the coin

“rolls into the return-cup p’, from which 1t

may be taken out by thesubscriber. A swing-
ing guard p? is provided in connection with
the return-chute for the purpose of prevent-
ing the insertion of a wire through the. re-
turn-chute or other fraudulent interferences
with the mechanism. Ipreferably make the
polarized electromagnet in the form illus-
trated, which is very similar to that ordinarily
nsed for polarized signal-bells—that is, a U-
shaped electromagnet-core- attached to one
pole-piece of a C-shaped permanentsteel mag-
net; but it is evident that any other form ot
polarized electromagnet may be used for the

same purpose. At the central office the tip-

strand of the answering-plug u is connected.
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with two keys g r, one of which is adapted

to connect the tip-strand with a grounded

generator ¢', whereby direct carrent at one
hundred and ten volts and positive 1n sign
may be impressed upon the ecircuit. 'I'he
coils of the polarized electromagnet i at the
subseriber’s station are so wound that when
positive current is sent ont froin the central
station the armature will be tiltedin a direc-
tion to guide the coin into the cash-box. The

other key 7 is connected with the generator

r'. so that when this key is depressed direct
current of negative sign at a pressure of one
hundred and ten volts will be conunected with
the line of the subscriber and so with the po-
larized magnet, so that the armature of the
latter is tilted in adirection toguide the colin

IOS

11O

115

into the passage-way o, and so through there-

turn-chute tothe cupon the outside of the box.
A relay s, having two windings, is preterably
provided at the central office, one winding be-
ing included in the circuit from generator ¢’
and the other winding included in the circuit
from generator »'. This relay may control a
local circuit including a signal-lamp, so that
when either key is operated the lamp will be
ligchted. The operatoron seeing this sighal-
lamp lighted may thus be reasonably certain

that circuit has been completed through the

polarized magnet h and the coin properly dis-
posed of. Two contacts ¢g° g° are preferably
provided, one at either side of the armature
h, and the armature carries contact-springs

A centralizing-spring n is fastened at one | g° g% which are adapted to make contact with
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the said contact-points when the armature is |
tilted to oue side or the other. A
cult is established about the contact-springs

A shunt-c¢ir-

g' g', this shunt-circuit being controlled by

the contacts g° g*. The object of this is to per-

mit the carrent to flow from branch ¢ through
the coils of the polarized electromagnet to
ground after contact has been broken between
the springs ¢’ ¢’ by the falling of the coin.
Otherwise the armature would snap back too

suddenly as soon as the coin fell a sufficient

distance to break the contact between springs
g g" and would be liable to throw the coin to
one side. The centralized battery ¢, which is
included between the strands of the cord-cir-
cuit at the central office to supply current for
talking purposes, is preferably adapted to

supply current at a pressure of twenty-four.
volts.  This, of course, will be insufficient to

energize the polarized magnet 7, since the lat-
ter 1s wound to respend to current having an

electromotive force of one hundred and ten

volts, so that no interference will be liable
from the talking-battery. |

T'he operation of the device is as follows:
When the subseriber at substation A desires
a connection, he is compelled to deposit a coin

before he can signal the central office.

grounded branch ¢g by making contact be-
tween springs ¢ ¢’', so that current from the
grounded battery ¢ flows through the line-re-
lzy out over the branch a’ of the telephone-
line through the conductor g and coils of the
polarized magnet /s to ground. Current from

this battery, while insufficient to affect the

polarized magnet at the subscriber’s station,
1s strong enough to energize the line-relay c,
which closes its local cireunit and causes lamp
d to light. The operator, observing the sig-
nal, inserts her answering-plug « into the
spring-jack b and makes the desired connec-
tion 1 the usual manner. If the called sub-

scriber-is busy orif for any reason the desired

connection cannot be obtained, the operator
depresses the refund-key r, sending out nega-
tive current at 4 pressure of one hundred and

ten volts, which energizes the polarized mag- |
net /i, as above described, and returns the

coin. Otherwise the operator depresses the
otherkey g, sending out positive one-hundred-
and-ten-volt current from generator ¢' and
causing the coin to be guided into the cash-
box. | | |
It will be observed that the circuirt is wholly
free from relays and permanent grounds on
the line at thesubscriber’sstation, The line-

relay ¢, which controls the signal-lamp d, is

included in the branch o' of the telephone-
line and the usual ground connection is re-
moved from the other cut-off relay-contact &'.
This prevents the toll-station from signaling

the exchange by simply lifting the receiver

from its hook. Thesubseriber’s station may,

however, at all times be signaled from the
central office, since the alternating-current
signal-bell is bridged across the two branches

Upon
doing so the coin closes the circuit of the

of the subseriber’s line in the well-known
manner. I |
My invention should not be coufounded

=3
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with those toll systems wherein a simple elec-

tric magnet is employed to control one dis-
position of the coin and wherein the assist-
ance of the subseriber is required in pushing

a button or plunger to dispose of the coin or
Neither should it

to alter electric circuits.
be confounded with the employment, as in

certain existing toll devices, of polarized sig-

hal bells or ringers of the telephone instru-
ment, which are made to perform one of the
functions required in disposing of a coin and
making a connection. In the latter device
the ‘“ flutter” of the armature-lever to and

fro is cansed to act precisely like the arma-

ture of a simple electromagnet in other de-
vices of the same character.

Having thus described my invention, what
I claim as new, and desire to secure by these
Letters Patent, is— | ,

1. Thecoin-distributing apparatus, consist-
ing of a coin-chute, a valve therein adapted to
be given alternative positions to direct a coin
to one side or the other, a' polarized electro-
magnet, an armature therefor adapted to tilt
to one side or the other according to the char-
acter of the current flowing through the coils
of said magnet, and a connection between
sald armature and the valve, whereby the
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valve is caused to direct the coin to one side

or the other according to the character of the
current sent through the coils of the magnet,
substantially as deseribed.

2. Inacoin-actuated telephone toll device,
the combination with a chute for receiving
the coin, of a distributing-electromagnet and
inechanism connected therewith for direet-

ing the course of the coin, a circuit including

said electromagnet and terminals controlling
the continuity of such circuit, the coin being
adapted to close circuit between said termi-

nals when it reaches a given position, and a

shunt-cireuit around said terminals, said

IOS.

110

shunt-cirecuit being controlled by the arma-

ture of said electromagnet, substantially as
and for the purpose set forth. | |

3. Thecombination with asignaling-cireuit
a' including an indicating device ¢, of a pair
of contacts ¢’ ¢’ controlling the continuity of

said signaling-circuit, a chute associated with

said contacts and adapted to receive a coin,

the relations of said contacts being adapted

to be altered thereby to change the condition

-of the circuitand so to actuate the indicating
~device, a polarized electromagnet included in

saild circuit, an armature for said polarized
electromagnetf, means connected therewith
for directing a coin to one side or the other

according to the movement of said armature,

and means for supplying current of either
positive or negative sign to the coils of said

electromagnet, substantially as set forth.

4. The combination with a telephone toll-

line extending from a subseriber’s station to
=

the central office, of a coin-receiving appa-

115
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ratus at the subseriber’s station, a polarizéd~'

electromagnet included in a branch circuit of
said telephone-line, an armature for said po-
larized electromagnet, mechanism operated
by said armature for directing a coin to one
side or the other according to the position of
said armature, and means at the central of-

- fice for impressing upon the telephone-line

IO

I5

20

positive and negative direct eurrent for ener-

gizing said polarized magnet and causing the |
‘same to deflect its armature to either side,

substantially as described.
5. The combination with a telephone toll-

line extending from a subscriber’s station to
) —

the ceutral office, of a coin-veceiving appa-
ratus at the subsecriber’s station, a polarized
electromagnet associated with the coin-re-
ceiving apparatus and connected with the

telephone-line, an armature for said polar-

ized electromagnet, and mechanism operated

by said armature for directing a coin to one

25

30

35

40

. 5O

side or the other according to the position of
sald armature, a signal-indicating device at

the central office, contacts at the subscriber’s

station controlling the telephone-line circuit
and adapted to be actuated by the deposit of

a coin to change the electrical condition ot

the telephone-line and actuate said signal-
indicating device, and means at the central
office for impressing positive or negative di-
rect current upon the telephone-line toinflu-
ence said polarized electromagnet and cause
the same to direct the coin in either of two
directions, substantially as described.

6. The combination with a telephone toll-
line extending from a subscriber’s station to
the central office, of a coin-receiving appa-
ratus at the subscriber’s station, a polarized
electromagnet associated therewith and in-
cluded in a grounded branch circuit of said
telephone-line, a tilting armature for said

electromagnetand mechanism operated there-

by to direct a coin in either of two directions
according to the movement of said armature,
a grounded branch at the central office in-
cluding a signal-indicator and a source of sig-

naling-current, contacts at the subscriber’s

station controlling the grounded circult 1n

which said polarized magnet is included, said

contacts being adapted to be actuated by the

deposit of a coin to alter the circuit condi- |

665,874

tions and thereby affect said signal-indicator,

a shunt about said contacts controlled by the
armature of said- magnet and adapted to be

closed when the armature is tilted in either
| direction, and means at the central office for

impressing upon the telephone-line positive
or negative direct current to operate said po-
larized electromagnet, substantially as set

- forth.

7. The combination with a telephone-line
extending from a subseriber’s station to the

central office, of a coin-receiving apparatus
at the subsecriber’s station, a polarized elec-

tromagnet associated therewith, an armature
for said electromagnet and mechanism con-
nected therewith for directing a coin to one

side or the other according to the position of

<aid armature, anormally open branch circuit
from one side of the telephone-line to ground
and including the coils of said electromagnet,
a grounded branch cireuit of the telephone-
line at the central office, including a signal-
indicator and a source of signaling-current,

‘means controlled by said coin-receiving appa-

ratus for closing the branch cireuit to ground
through said polarized electromagnet, and
means at the central office for connecting the
telephone-line with a grounded source of posi-
tive or negative direct current, substantially
as described. | |

8. Incombination with acoin-actuated tele-

phone toll device, an electric eircuit normally

open to ground at the subscriber’s station and
grounded at the central office through an 1n-

dicator and a source of current, a coin-dis-

55
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tributing magnet at the subscriber’s station

included in said circuit, means, controlled by

a deposited coin, for closing said circuit to

ground, thereby transmitting asignal and pro-
viding a grounded connection for said mag-
net over which operating-current may besent,
and means. at the central office for sending
current from ground over said circuit to op-
erate the magnet, substantially as set forth.

In witness whereof I hereunto subscribe my
name this 18th day of May, A. D. 1399.

ALBERT M. BULLARD.

Witnesses: | e
Dr Witt C. TANNER,
GEORGE P. BARTON.
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