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To all whom it may concern:

Be it known that I, CHARLES W. MAHON, a
citizen of the United States of America, and
a resident of Chicago, county of Cook, and
State of Illinois, have invented a new and use-
ful Improvement in Coin - Controlled Tele-
phone Systems, of which the following is a
specification.

My invention relates to that class of tele-
phone systems in which the payment for the
service 1s made by the user depositing a coin
or token 1n'a mechanism associated with the
telephone. In some of the systems already
in use involving this method of payment it is
necessary to deposit the coin as a means of
U‘IVII’IG‘ a signal to the operator in the central
office. In thls arrangement there is the ob-
jection that, because of some 1imperfection in
the condition of the telephone or of the line
or of the central-office apparatus, it may be
impossible to display the signal even though
the coin be dropped, and thus the subseriber
may make the prepayment without receiving
the service, the coin or token then being be-
yond his recovery. In other systems it 1S 1n-
tended that the coin shall be deposited at the

request of the operator after the connection

1s established. There is an objection in this
method in that the attention of the operator
1s required after she has made the connection
and called the subscriber, so that she may col-
lect the coin by electrical means if the con-
versation occurs and may return it to the sub-
scriber by electrical means if no conversation
results. |

In many localities telephone systems hav-
ing switchboards manually operated are be-
Ing superseded by systems equipped with au-
tomatic apparatus in which the connections
between the lines are established by auto-
matic switches controlled and directed over
the line through electrical means by the sub-
scriber. As in such systems there is no sig-
nal to be set before an operator and there is
no operator to -collect or return the coin at
the time of conversation, 1t is evident that
methods adapted to the manual are not adapt-
ed to the automatic systems.

The object of my invention is to enable a

| subscriber whose station is equipped with

mechanism operating in conjunction with au-

tomatic mechanism to connect his line with
that of a desired subseriber and to cause the
calling subscriber to deposit a proper coin or
token 1n the coin-collector if he secures the
conversation for which the charge is made.
I attain these objects by means of mechanism
and cwcmts 1llustrated in the accompanying
drawings, in which—

I‘wure 1 shows the circuits and mechanism
of the telephone set, and Fig. 2 one of the po-
sitions of an 1nterlockmw Pela,y

I show the essential tea,tures of my inven-
tion assoclated with the circuit of a telephone-
substation set of the type adapted to be used
with the automatic telephone system of most
general employment. In this system current
impulses are sent over the line to direct and
control mechanism in the central office elec-
trically associated with the line. As the sole
object of these impulses a,nd the operations
they control in the central office is to connect

the line of the calling subscriber with that ot

the desired correspondent I do not 1llustrate
the mechanism in-the central office, but show
merely the means existing at the substatmn
to accomplish this result.

In Fig. 1 of the drawings, 1 is a hook-switch
lever. Tt is provided with a projection 2 so
formed and so related to the spring 3 that
when the hoolk passes upward upon the re-
moval of the receiver from it it will cause no
contact between the springs 3, 4, and 5, but
when the hook moves downward When the re-
celver 1s hung on it it wil] move the spring 3
into contact Wlth the spring 4 and that into

contact with the spring 5, crossing the threﬂ

together. The hook—qmtch lever 1 also is re-
lated to the springs 7 to 11, inclusive, in such
a way that 1t makes and break% contacts amony
them by its motion. When the lever is up,
there 1s contact between the springs 7 and 8
and between the springs 10 and 11.
the hook is down, there is contact between the
springs 8 and 9. The set and adjustment of
the springs and the existence of the insulat-

ing-pieces 12 and 13 enable these contacts to

be made and prevent others.
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The springs 14 and 15, arranged to make
independent contacts with the point 16, are
those which are controlled by the signal-send-
1ing mechanism at the subscriber’s station, by
which contacts he secures connection with the

desired line. I have omitted from the draw-

ings elaborate illustration of the mechanical

means of controlling the contacts between the
pieces 14 and 16 and 15 and 16. The opera-
tion of calling is merely to make successive
contacts between the spring 14 and point 16
as many 1n number as there are units in the
digit of the number called, following each se-

- ries by one contact of the spring 15 upon the
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point 16. This will send first a series of 1m-

pulses over the line-wire 17, ending with one
impulse over the line-wire 18. This will be
repeated for each digit. For instance, if the
number called is **2,342” there would be four
series of 1mpulses, the first one being two con-
tacts of the spring 14 with the contact 16 fol-
lowed by one contact of the spring 15 with
the contact 16, then a second series of three
contacts on the part of spring 14 followed by
one on the part of spring 15, then a series of
four contacts on the part of the spring 14 tfol-
lowed by one on the part of spring 15, and,

lastly, two contacts on the part of spring 14
followed by one contact on the part of spring

15. The impulses which result from these
contacts are caused by current from a source
of energy in the central office, and, as I here
show, the conditions are with reference to the
wround The ground connections of the im-
pulse transmitting device just described are

~established by contact between the spring 19
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65 The relay 21 is equipped with an armature 22, !

and the point 20, the spring 19 being wired
to the ground-wire 43. This contact 1s nor-

mally open, but is made as an immediate pre-

liminary to the sending of any impulse on the
part of the subscriber. The connection be-
tween the spring 19 and the point 20 is not

broken until the receiver has been restored to

its hook at the completion of the conversation.
For the sake of clearness I omit this element

of mechanism also from the drawings, as it

is in general commercial use.

Upon the completion of a series of current
impulses to establish a connection the pres-
sure of the ringing-button 38 causes the spring
39 to break from the contact 40 and make with
the contact 41. Under the conditions which
exist this will place a ground upon the line-
wire 17, and the central-office mechanism be-
ing adapted for the purpose this impulse will
cause the ringing of the bell of the de ired
subseriber.

In the present actual use of the automatic

telephone system having these features im-
pulses are sent over the wires of the line di-

rectly. For the purpose of my invention I
include the winding of a relay 21 in one of

the 1mpulse-circuits from the contact-spring
15 to the line conductor 18 in the drawings.

“the three springs 23, 24, and 25.

780,025

adapted when actuated to connect together
The arma-
ture is also mechanically so related to arma-
ture 26 of an electromagnet or relay 27 that
when it has moved to effect the contact men-

tioned it will be locked in position and pre-
vented from falling back to break the contacts
between springs 23, 24, and 25 even though
the winding of its relay 21 i1s deénergized.
This condition 1s shown in Fig. 2. When 1t
is recalled that no connection can be set up be-
tween two lines without an impulse being sent
over the line-wire 18, it will ‘be seen that one
of the first things to happen in setting up a
connection will be to energize the relay 21.

As this closes together the springs 23, 24, and

25, these circuit relations will be established
at the beginning of each attempt at conversa-

tion and will exist throughout the connection
unless the armature 22 is set free by a further
The circuit relations established by

action.
the contact between the springs 23, 24, and 25
are two—first, by contact between springs 23
and 24 a low -resistance and non-inductive
shunt 28 is placed around the telephone-re-
ceiver. This is of such relation to the resist-
ance of the telephone-receiver itself as tocarry
when it is. in shunt with the receiver.so much
of the voilce-current which would otherwise
pass through the receiver as to leave recelved

speech oan fairly audible, but suf
practical purposes. Whlle the shunt 28 is of
hich enough resistance to enable speech to

_practmallv be received, it is of such low resist-

ance that the compamtwely feeble voice-cur-

rents which can be caused by speaking into.
the receiver as a magneto-transmitter will

pass through it in large proportion relative
to what will pass over the line. Conversation

-with a distant correspondent is thus impossi-
I find that.

ble by speaking into the receiver.
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with the ordinary commercial design of tele-

phone-receivers theshunt 28 will be a practical

oneif of aresistance of aboutseven ohms; sec- -

ond, the contact between the springs 24 and 25
places a shunt of negligible resistance around
the secondary winding 29 of the induction-coil
Asvoice-currents upon the lineare caused
by current variations in the primary winding

30.

31 of the induction-coil 80 through the agency

of the battery 32 and transmitter 33, there 1s

no means of sending voice-currents from the

transmitter over the line, while the secondary

winding 29 is thus short-circuited; but. the
electromatrnet or relay 27 is adapted to attract
its armature 26 and draw it out of engage-
ment with the armature 22 when current
passes through its winding, and current will
so pass when a ground is placed upon the con-
tact-point 34 associated with the spring 35.

or token deposited by the calling subscriber

and carry it to the coln- receptacle, will cause

the coin first.to make a contact between the
spring 35 and the point 34 and then to break
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The coin-chute 36, adapted to receive a coin
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it. As the Springh35 is connected to ground,

the point 34 will be grounded at the time of

contact, the electromagnet or relay 27 will be
energized, and the armature 26 will be drawn
acgainst the force of its retractile spring 37
outof engagement with the armature 22. The
force of l;he springs 23, 24, and 25 will then
cause them to break contact with each other
and will force the armature 22 into a position

wherein 1t will not be relocked by the arma-

ture 26 until its relay 21 has been reénergized.

The conditions are thus again as shown in that

part of Fig. 1 which illustrates these details.
The dropping of a coin being thus a means

under the control of the subscriber for restor-

ing conditions whereby he may speak to his

correspondent prepayment for the conversa- .-

tion is insured, as while he may know that
the called subscriber has responded, because
he hears that response in his receiver, he may
speak over the line neither by the use of his
transmitter nor his receiver.

Upon the completion of the conversation
the hanging up of the receiver will result in
the crossing together of the springs 3, 4, and
5, sending current impulses over both' Wires
of the line, releasing the mechanism 1n the
central oflice, leaving it In readiness to re-
celve another call.

1 find it of advantage for harmonious oper—
ation of the various parts of the system to
make the winding of the relay 21 relatively
low. 1 have found thirty ohms to be a satis-
factory and convenient resistance. Also 1

find 1t of advantage to have the winding of-

the relay 27 relatively high, and I find it satis-
factory to make this resistance about one thou-
sand ohms. The relay 27 and the ringer 42
being in shunt with each other, any currents
which actuate the ringer will also actuate the
relay 27, thus unlocking the shunts upon the
telephone set in case they should exist at the
time of receiving a call. |

I do not desire to limit myself to the par-
ticular adaptation of my invention to the cir-
cuits ot the automatic system which I have
shown anrl deseribed, as 1t 1s evident that by
minor modifications it can be adapted to other
systems In which central-office connections
depend upon impulses over the line and even
to still other systems in which connections are
set, up in other ways.

Having thus described my invention, what
I claim, ‘md desire to secure by Letters Pat-
ent, 18— |

1. In a coin-controlled telephone transmit-

ting-circuits, a receiving-circuit, an interlock-

ing relay, and means Whereby the interlock-
ing of said relay will render the transmitter-

3

circuits inoperative until said interlocking is 60

released, substantially as described.
2. In a coin-controlled telephone, transmit-
ting-circuits, a receiving-circuit, interlocking

relays, means whereby said relays will be in-

terlocked upon the making of a call, means
whereby said interlocking will make said
transmitting-circuits inoperative, and means
whereby a deposited coin.or token will release
sald 1nterlocking, substantially as.described.

3.-In a coin-controlled telephone, a trans-
mitting-circult, a receiving-circuit, a coin-re-
ceiving device, a signal -recelving device,
means whereby the transmitting-circult may
be rendered inoperative in the making of a
call, means whereby the transmitting-circuit
may be rendered operative by the deposit of
a coin or token, and means whereby the oper-

70
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ation of the substation signal-receiving device

will render the transmitting-circuits opera-
tive, substantially as described.
4. Incombination in anautomatictelephone

-system, signal-sending elements, a transmit-

ting-telephone, a receiving-telephone, a coin-
collector adapted to receive a coin or token,
means adapted to render said transmitting-
telephone inoperative on sending a signal, an
electromagnetic signal - receiver associated
with.said telephones, and means whereby the
deposit of a coin or token, or the passage of
current adaptea to operate said signal-re-

ceiver, will render said transmitting-telephone -

operative, substantially as described.

30
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5. In a coin-controlled telephone, transmit-

ting-circuifs, recelving-circuits, interlocking

relays, electromagnetic means for locking one
of said relays with the result of making said
transmitting-circults 1moperative, and means

for restoring said transmitting-circuits to op-

erating condltlon by electromw‘netlcally un-

.lockmc-" said interlocking relays through the

agency of the payment ot a com or token sub-
stantially as described. |

6. In a coin-controlled telephone, a tele-
phone-receiver, a telephone-transmitter, an
induction-coil, a Shunt-coﬂ a relay adapted to
place said shunt-coil in electrical shunt with
sald telephone-receiver and to short-circuit
the secondary winding of said induction-coil,
an electromagnet adapted to lock said relay, a
coin-collector adapted by the act of collecting
a colin or token to release said relay from its
locked condition, substantially as described.

Signed by me at St. Louis, in the State of
Missouri, in the presence of two witnesses.

CHARLES W. MAHON.
Witnesses:

W. F. Rorn,
E. E. DEwEYy.
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