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The present invention relates to telephone sys-
tems in general, but is particularly concerned
with paystation circuits and trunk circuits used
to give toll service to paystations and to regular
subscribers’, or local, stations.

The principal object of this invention is to
produce an automatic telephone system in which
toll service can be given to both paystations and
local stations by means of equipment which is
common to both types of stations and which
will meet all requirements of standard practice.

Another object is to provide a paystation cir-
cuit in which ordinary types of relays and not
polarized relays are used for controlling the dis-
tribution of coins. The manner in which this
object is accomplished by the use of electronic
valves of the copper-oxide type constitutes one
of the features of this invention. )

It is now the common practice in automatic
telephone systems to segregate the paystations
from the local stations as regards trunks acces-

sible thereto for the extension of calls and to

provide those trunks accessible to the paystations
for toll service with what are commonly known
as paystation repeaters. The present invention
contemplates the use of a trunk which is capable
of use by both paystations and local stations and
which does not require a paystation repeater.
The features of this trunk circuit and other
features and objects of the invention not spe-
cifically mentioned at this time will be apparent
from the detailed description, which follows,
when studied in conjunction with the accompa-
nying drawings comprising Figs. 1 to 3, inclusive,
which by means of appropriate symbols diagram-
matically depict the system of the present in-
vention.

In Fig. 1 are shown two stations, the paysta-
tion A and the local station A’. These stations
are provided with the usual automatic substa-
tion instrumentalities. Paystation A, in addition
to these, is provided with a coin-collecting-and-
refunding apparatus which includes a collect
magnet 12 and a refund magnet 13 for controlling
the coin distributing mechanism in its functions.
Coin~collect mechanism is well known, but in
the instant case coin-collect mechanism is em-
ployed which is similar to that shown and de-
scribed in the co-pending application of Hans

Sengebusch, Serial No. 546,968, ﬁled June 26,
1931.

#ach substation is provided with an individual
line switch, such as LS, which is of the well-
known rotary type of switch, the wipers of which
move in a forward direction only and have no

(CL 179—46.3)

normal position, remaining in the posmon last
used. )

These line switches have access to selector
switches, such as'S, which are of the well-known
Strowger type of two-directional-motion switch.
In the present system it is assumed that the se-

“lector switches have access to connector switches -

for the completion of local calls and access to
trunks, such as that comprising ‘conductors 43
to 45, inclusive, regardless of the type of calling
substation, for calls to a toll operator. -~

- The combined line and. recording trunk .of
this invention—that is, the trunk common to

60

68

both paystations and local stations—is shown .

in Fig. 2. This trunk terminates‘in a jack in a
toll operator’s position, Fig. 3. The toll opera-
tor’s. position is represented by a skeleton cord
circuit O.

It will be assumed that a subscriber at paysta,-
tion A desires to call and converse with the sub-
scriber at station A’..” This is termed a local pay-
station call and usually requires the payment of
a single five-cent coin. It is the general prac-
tice to arrange an automatic telephone system
for what ‘is termed ‘“‘post-pay” service. Under
these conditions, .a paystation subscriber can ob-
tain a connéction in a local call without first de-
positing a coin or token, but cannot converse with
the called party until after a coin has been de-
posited. This class of service is usually desirable,
since it permits such calls as fire, police, other
emergency calls, and toll calls to be made with-
out & coin first having to be deposited.

When pre-pay $ervice is used, a short circuit
is usually placed around the impulse springs of
the calling device of an automatic paystation,
which circuit is opened only by the depositing of
a coin, thus preventing the ektension of a. call
until a coin is deposited. In the present illus-
tration it will be assumed that the paystation
equipment is arranged for post-pay service.

" Therefore, ‘when a subscriber at paystation A
desires to make a call, he will remove the receiver
from the switehhook and proceed to dial the de~
sired number. The removal .of the receiver at
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paystation A causes contact 2 of the contacts con- -

trolled by the switchhook to move out of engage-
ment with contact 3 and into engagement with
contact 1, and causes contact 4 to- engage its
make contact.. Engagement of contacts 1 and 2
completes the loop circuit for the line relay of
the line switch LS over the loop circuit starting
with ground through resting contacts of the cut-
off relay (not shown) of the line switch, positive
line conductor 16, impulse contacts 32 of calling
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device C, copper-oxide valve 34, primary winding
of induction coil relay 17, normally closed con-
tacts controlled by armature 20 of relay 17, trans-
mitter T, switchhook contacts 1, 2, negative line
conductor 15, to battery through resting contacts
of the cut-off relay and the winding of the line
relay (not shown) of the line switch. The line
switch LS thereupon operates to select a trunk
leading to an idle selecting switch which, it will
be assumed, is selector switch S. The calling
subscriber now dials the first digit of the desired
number. The selector S responds in the well~
known manner to the impulses generated by the
calling device C to elevate its wipers to the ap-
propriate level and then automatically rotate
them to select a trunk to an idle connector switch.
It will be assumed that the trunk seleeted is
that which is represented in the drawings by the
bank contacts 46 to 48, inclusive. The connector
switch has not been shown, since connectors of
the Strowger type are well known and their op-
eration is well understood.

The subscriber now dials the last two digits
of the desired number, whereupon the connector

‘selects the desired called line and, if the line

is idle, applies ringing current thereto to signal
the called subscriber. When the called sub-
scriber answers, the back bridge relay of the con-
nector reverses the battery feed to the calling

‘line in the well-known manner.

When this reversal occurs, the normally posi-
tive line conductor' 16 becomes the negative con-
ductor and the normally negative conductor 15
becomes the positive conductor. Current flow-
ing in this reversed direction through the pay-
station circuit  cannot pass through the copper-
oxide rectifier 34 and therefore flows through the
winding of relay 21, the direction of current flow
through the electronic valves being indicated by
the plus and minus signs. When this occurs,
relay 21 begins to energize and to attract its
armatures 22 to 26, inclusive. These armatures
are so adjusted that armature 25 engages its con-

“tact a considerable time before the other arma-

tures complete  their strokes. Engagement of
armature 25 and its make contact short circuits
the winding of relay 21 by way of coin contacts 9,
8 and conductor 31. Relay 21 thereupon deener-
gizes and restores its armatures before any of
them, except armature 25, has compgleted its
stroke. At armature 25 the short circuit of relay
21 is removed and the relay again commences to
energize and atiract its armatures. This cycle
of operation is continously repeated and a tone
signal is generated thereby in the line circuit,
which tone is loud enough to prevent conversa-
tion taking place.

The called subscriber can cause the tone to
cease by depositing a coin in the coin collector,
the coin when deposited striking the lever 10,
moving the latch 11 to the right where it catches
on the armature 14 of the coin control magnets.
Movement of latch 11 moves coin contacts 8 and
6 to the right. This opens the short circuit of
relay 21 at contacts 9, 8, allowing that relay to
completely energize, and at contacts 6—5 pre-
pares the circuit of collect magnet 12 in order to

‘collect the deposited coin when the conversation

is terminated.

Relays 21 and 27 are arranged as mechanically
interlocking relays whose armatures 22 and 28
maintain either one or the other in the operated
position. As diagrammatically represented in
Fig. 1, the armature 22 of relay 21 is in such
position when the relay 21 is deenergized as to

“and closes swifchhook contacts 2—3.

“to permit relay 21 torestore.

1,029,474

prevent the armature 28 of relay 27 from restor-
ing to normal position after the circuit of relay
27 is opened. When relay 21 completely ener-

izes and completely attracts its armature 22, the
armature 28 of relay 27 retracts and assumes
a position back of the armature 22 of relay 21 so
as to prevent the retraction of armature 22 when
relay 21 deenergizes. Preventing the armature
22 from retracting maintains armatures 23 to 26,
inclusive, in engagement with their make con-
tacts. When relay 27 energizes, it attracts its
armature 28 which frees the armature 22, allow-
ing that armature and consequently the other
armatures of relay 21 to restore. Armature 22
thereupon assumes the position shown in the
drawings and when the relay 27 deenergizes the
armature 28 thereof is prevented from retracting
as are also armatures 29 and 30. Thus in the
normal condition of the apparatus, although the
relay 27 is not energized, its armatures 28, 29,
and 30 are in their attracted positions.

Therefore, when the relay 21 energizes com-
pletely after the short circuit about its winding
has been opened at coin contacts 9—8§, the arma-
ture 28 of relay 27 retracts and assumes the posi-
tion to prevent restoration of the armatures of
relay 21. Upon completely energizing, relay 21
at its armature 23 and make contact prepares a
holding circuit for the coin control magnets, at
its armature 24 and make contact prepares a cir-
cuit for the upper winding of relay 27, and at its
armature 26 and make contact prepares an aux-
iliary circuit for the collect magnet 12.° When the

armature 29 of relay 27 retracted following the .

complete energization of relay 21, it engaged its
resting contact and short. circuited both the wind-
ing of relay 21 and the electronic valve 34. 'This
removes the winding of relay 21 and the valve
from the talking circuit fo reduce the impedance
thereof. Although the winding of relay 21 is
short cireuited, its armatures cannct retract be-
cause of the retracted position of armature 28
of relay 27 as explained.

Cconversation between the two subscribers may .

now take place and when finished will be followed
by the replacement of the receivers. Replace-
ment of receiver R opens switchhook contacts 1—2
‘When the
current flow in the calling line is restored fo nor-
mal by the connector, the current fiows from the
positive conductor i6 over conductor 31, through
coin contacts 6—5, winding of collect magnet 12,
make contact and armature 26 of relay 21, rest-
ing contact and armature 19 of relay 17, electronic
valve 37, by way of switchhook contacts 3—2, and
over the negative line conductor 15. The collect
magnet 12 thereupon operates and collects the
deposited coin, also operating the armature 14
which releases the latch 11 and restores the coin
contacts to normal. . Attraction of armsature 14
tilts the mercury switch M, thereby closing its
contacts, which operation is without any effect
at this time.

Restoration of coin contact 6 opens the circuit
of the collect magnet 12 and at contact 7 com-~
pletes the following circuit for relay 27; positive
conductor 18, conductor 31, coin contacts 7—6,
armature 24 and make contact of relay 21, upper
winding of relay 27, electronic valve 37, to nega-
tive line conductor 16 by way of switchhook con-
tacts 3—2. Relay 27 operates in this circuit and
completely attracts its armatures, thereby at
armature 28 releasing armature 22 of relay 21
Restoration of relay
21 at its armature 24 opens the circuit of relay 27
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which thereupon deenergizes. The armatures
28, 29, and 39 ars held mechanically in their at-
tracted positions by armature 22 of relay 21.
Opening of the circuit of the upper winding of
relay 27 at armature 24 of relay 21 also opens
the loop circuit to the line relay of the connector,
thereby permitting the connector to release and
to release the selector S and line switch LS. The
apparatus at pay station A is now in the condi-
tionn shown in the drawings and in readiness for
another call: .
Assuming that the subscriber of substation A
had inadvertently deposited a coin before re-
moving the receiver from the switchhook, this cein
would have been immediately refunded because
with the ccin contact 6 in engagement with con-
tact 5, caused by the depositing of the coin, and
the switchhook contacts in their normal position,
the following circuit would be completed for the
refund magnet 13: ground on conductor 16 from
the line switch, conductor 31, coin contacts 6—>5,
winding of refund magnet 13, resting contact and
armature 26 of relay 21, resting contact and arma-
ture 19 of relay 17, electronic valve 37, switchhook
contacts 3-—2, and back to negative battery in
the line swiich over the line conductor 15. The
refund magnet 13 will thersupon operate to refund
the deposited coin and restore the coin contacts.
Should the subscriber at paystation A deposit a
coin after rernoving the receiver from the switch-
heok buk before diglling, the relay 21 would not
operate as described to set up a tone in the calling
line when the connector reverses battery upon the
response of the called party because the short
circuit of relay 21 established under the previcus
condition at armature 25 and its make contact
of that relay would be open at coin contacts 9—8.

Under these conditions, relay 21 will completely”

energize immediately and mechanically lock itself
by restoring the relay 27 which at its armature
29 and resting contact would again remove the
electronic valve 34 and the winding of relay 21
from the talking circuit, leaving the transmitter
connected through a low resistance path.

¥rom the foregoing it wiil be appreciated that
paystation coin-collecting-and-refunding appara-
tus has been controlled in a local connection
through collect and refund magnets without the
usual polarized relay by the use of electronic
valves. Tt will also be appreciated that by the use
of these valves the flow of current through the
paystation apparatus has been directed to prevent
conversation between a paystation subscriber and
any other subseriber in a local connection until
5, coin has been deposited, even though the con-
nection has already heen established.

When the subscriber at the paystation A desires
to make a toll call, he will, after removing his
receiver from the switchhook, operate his calling
device in accerdance with the proper number
to obtain connection to the toll operator. It is
immaterial in this case whether or not the sub-
seriber deposits a coin after removing his receiver
but before operating his calling device. For the

i sake of descrintion, it will be assumed that the

subscriber deposited a coin before attempting to
establish connection to the toll operator. This de~
positing of the coin operates the coin contacts
which are then locked in their operated positions,
as before explained.

Tt will also be assumed that, after the line
switch 1.8 has selected the selector S and the selec-
tor S has been operated in accordance with the
number necessary to obtain connection with the

i toll operator, the wipers 38’, 39’, and the test

3

wiper of the selector come to rest-in engagement
with contacts 40 to 42, inclusive, of the truni
43—45, leading fo the -toll operator’s position.
When this occurs, the selector functions in the
usual manner to extend the calling locp to this
trunk circuit, whereupon the relay 100, Fig. 2,
operates over this loop circuit which extends from
ground through the lower winding of relay 109,
lower left-hand winding of repeating coil I, nor-
mally closed contacts controlled by armature 160
of relay 156, resting contact and armature 155
of relay 153, resting contact and armature 121
of relay 113, positive trunk conductor 45, bank
contact 42 and wiper 39’ of selector S, lower talk-

ing conductor through the selector S, wiper 39

of line switch LS, lower talking conductor through
the line switch, positive line conductor 16, impulse
centacts 32 of calling device C, electronic valve
34, primary windings of induction coil relay 17,
normally closed contacts controlled. by armature
20 of relay 17, transmitter T, switchhook' con-
tacts 1—32; negative line conductor 15, through
the line switch to wiper 38, negative talking con-
duecicr through the selector S, line wiper 38 and

‘pank contacts 40, negative trunk conductor 43,

armature 114 and resting contact of relay 113,

‘armature 154 and resting contact of relay 132,

normally closed contacts controlled by armature
158 of relay 156, upper left-hend winding of
repeating coil I, and through the upper winding
of relay 100 to battery. Relay 100 operates in this
circuit. - :

The operation of relay 100 at armature 102 and
make contact completes the following circuit for
relay 122: ground, armature 140 and resting con-
tact of relay 138, normally closed contacts con-

trolled by armature 134 of relay 132, armature

102 and make contact of relay 190, resting con-
tact and armature 119 of relay 113, and winding
of relay 122 to battery. Relay 122 operates in

80.
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this circuit and at armature 125 and make con-

tact extends its energizing ground by way of
resting contact and armature 111 of relay 107
to battery through winding of relay 103. At
armature 123 relay 122 extends holding ground
back to the selector S over release trunk con-
ductor 44, and at armature 124 starts the con-
tact of this armature vibrating. The make con-
tact of armature 124 is provided with a weight
which causes the contact to vikrate when it is
struck by this armature 124 upon the attraction
thereof, which contact vibrates for a considerable
length of time before coming to rest in engage-
ment with armature 124, therehy delaying the
closing of the circuit therethrough.

Relay 103 operates and attracts its armatures
104 to 106, inclusive, performing no particular
function at this time at its armature 104 and 105
but at armature 106 completing the circuit of

‘relay 176 from grounded armature 136 and rest-

ing contact of relay 132, armature 112 and resting
contact of relay 107, armature 106 and make
contact, and winding of relay 176 to battery.
Relay 176 is shown diagrammaticaliy as pre-
vided with two piles of carbon disks 179 and 189
which are compressed by a plunger 178 attached
to the armature 177 when armature 177 is at-
tracted upon the  energization of relay 176.
These two piles of carbon 179 and 180 are serially
connected in a bridge circuit across the trunk
conductors 43 and 45 and when the disks are
in the uncompressed condition they present a
bridge circuit of more than 20,000 ohms. When
the disks are compressed by the operation of

120

125

130

135

140

43

150



10

15

20

25

30

35

40

45

50

[=)3
73

60

70

1

4

relay 176, this resistance is gradually reduced
to approximately 10 ohms.

Therefore, when relay 176 operates upon the
closure of its circuit by relay 103, a low-resistance
short circuit is placed across the trunk conductors
43 and 45, thereby cufting off the current flow
over the line to the paystation A.

The vibrating contact of armature 124 of relay
122 is so timed that it comes to rest immediately
after relay 176 has placed the short circuit on
the calling loop. When this occurs, the circuit
of relay 113 is completed in parallel with that of
relay 122 by way of normally closed contacts con-
trolied by armature 120 of relay 113 and resting
contact and armature 143 of relay 138. Relay
113 operates in this circuit and at its armature
120 and make contact locks itself to ground by
way of conductor 181 and resting contact and
armature 136 of relay 132. At its armatures 114
and 121 relay 113 disconnects the windings of
relay 160 from conductors 43 and 45 and connects
the conductors respectively to direct ground and
to positive 110-volt current through make con-
tacts of armature 121, armature 137 and resting
contact of relay 132, winding of relay 144, resist-
ance lamp 1.2, to the 110-volt current source.
This 110-volt current does not flow over the
calling loop because of the low-resistance short
circuit through the carbon piles of relay 176.

Relay 144 operates from this 110-volt current
and at its armature 145 opens a point in the cir-
cuit of relay 147.

Relay 113 at its armature 115 prepares a point
in the circuit of relay 147, at its armature 116
connects ground to conductor 44, operates its
armature 117 without any effect at this time, and
at its armature 119 opens the energizing circuits
of relays 122 and 103. These relays thereupon
release slowly because of the copper slugs on their
cores and also in the case of relay 103 because
of the copper sleeve on its core.

Relay 103 slowly releases relay 176 which also
releases slowly because of the copper slug on its
core. Relay 176, slow-releasing, gradually de-
creases the pressure on the carbon piles, thereby
gradually increasing the resistance of the short
circuit until the maximum of approximately
25,000 chms is reached. This high resistance no
longer short circuits the 110-volt current from
the calling loop and the current therefore flows
over conductor 45, through the selector and line
switch, through the primary winding of induc-
tion coil relay 17, and back through the line
switch and selector and over conductor 43 to
ground at armature 114 and its make contact.
The paystation apparatus thereupon functions
to refund the deposited coin and to increase the
resitsance of the loop circuif, as will be explained
later.

When the resistance of the lcop circuit is in-
creased, relay 144, being marginal,” deenergizes
and at its armature 145 and resting contact com-
pletes the following circuit: ground, armature
140 and resting contact, normally clozed con-
tacts controlied by armature 134, resting con-
tact and armature 164 of relay 103, resting con-
tact and armature 108 of relay 107, make con-
tact and armature 115 of relay 113, resting con-
tact and armature 133 of relay 132, resting con-
tact and armature 145 of relay 144, normally
closed contacts controlled by armature 149 of
relay 147, and winding of relay 147 to battery.
Relay 147 operates in this circuit, at its arma-
ture 149 and make contact locks itself to ground
on conductor 44 supplied through make contact

1,029,474

and armature 116 of relay 113, at armature 151
and make contact prepares a circuit for relay
156, and at armature 152 prepares a circuit for
the paystation lamp 1/, Fig. 3. :

Relay 126 operates when its circuit is closed
by relay 113 and at its armature 127, starts its
contact vibrating. This contact is similar to
that with which relay 122 is provided and comes
to rest an interval after relay 176 has restored,
to complete the circuit of relay 107 from ground
by way of resting contact and armature 136.
Relay 107 thereupon attracts its armatures 108
to 112, inclusive, at armature 108 opening a point
in the energizing circuit of relay 147, at armature
105 preparing the circuit of relay 128, at arma-
ture 110 completing a second energizing cir-
cuit for relay 122 from ground on conductor 181,
make contact and armature 110, make -contact
and armature 119, and winding of relay 122 to
battery, and at armature 111 and make contact
connecting winding of relay 103 to vibrating
contacts of armature 124 of relay 122. Relay 107
at its armature 112 completes the obvious circuit
of relay 178 which again opsrates to short cir-
cuit the cailing loop circuit to remove the 110~
volt current therefrom.

Relay 122 operates when its second energizing
circuit is ciosed by relay 107 and at its armature
134 starts the contact vibrating. This contact
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finally comes to rest and completes the circuit 195

of relay 103 in parallel with that of relay 122 by

way of resting contact and armature 111 of re-
lay 107. Relay 103 operates and at its arma-
ture 105 completes the circuit for relay 128 by
way of armature 109 and make contact, norimally
closed contacts controlied by armature 130 of
relay 128, winding of relay 128, resting contact
and armature 167 of sleeve relay 165, and
through the resistance to battery.

Relay 128 operates and at its armature 129
and make contact compietes the circuit of relay
132 from ground through resting contact and
armature 149 of relay 132. At its armature 131
relay 128 completes the circuit of the line lamp
L, Fig. 3, over conducior 174,

Relay 132 operates when its circuit is closed,
at its armature 134 and make contact connecting
ground to release trunk conductor 44 and at the
break contact of that armature, opening the cir-
cuit of relay 126, at armature 135 preparing a
locking circuit for itself, at armature 136 open-
ing the circuits of relays 178, 103, 107, 113, and
122, and at armature 137 disconnecting positive
1i0-volt current from conductor 45.

Relay 113 upon releasing after its circuit is
opened, reconnects the relay 180 to the con-
ductors 43 and 45, and relay 176 upon releasing,
removes the short circuit from the calling loop
by gradually increasing the resistance of the
short circuit te the maximum presented by the
carbon piles.

Relay 100 operates immediately when con-
nected to the trunk and at armature 101 and
make contact completes a locking circuit for
relay 128 over armature 130 and make contact
before slow-to-release relay 128 has had time to
release after opening its energizing circuit at
the normally closed contacts of its armsture 130.
Engagement of armature 102 with its make con-
tact has no effect on relay 122 at this time since
the circuit of this relay is opened at the nor-
mally closed contacts of armature 134 of relay
132.

In this condition of the equipment relays 100,
128, 132, and 147 are operated and the line lamp
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L, Fig. 3, is lighted in front of the toll operator
in whose peosition the trunk 166—175 terminates.

With reference to Fig. 1, the operation of the
paystation equipment at substation A, whean the
positive 1ig-volt current is applied to the call-
ing loop by relay 113 as described, will now be
explained. The path of the positive 110-volt cur-
rent is as follows: conductor 45, bank contact 42
and wiper 39’ of selector S, lower talking con-
ductor of the selector and a contact in the banks
of wiper 39 of line switch LS, wiper 39, con-
ductor 18, impulse contacts 32 of cailing device
C, copper-oxide valve 34, vrimary winding of
induction-~coil relay 17, normally closed contacts
controlled by armature 26 of relay 17, transmit-
ter T, switchhook contacts 1-—2, conductor 15
through line switch LS, wiper 38, upper talking
conductor through selector S, wiper 38 and
bank contact 40, and trunk conductor 43. It
will be remembered that conductor 43 is con-
nected to ground in theé trunk circuit and the
conductor 45 is connected to positive 110-volt
current source through the winding of relay 144.

Relay 17 operates by mmeans of its primary
winding in this circuit and immediately attracts
its- armatures, at its armature 20 opening the
normally closed contacts and closing its make
contact, thereby cuting the transmitter T out of
the line circuit and including the 6,000-ohm re-
sistance and the 3200-ohm holding winding in
series. with the primary winding. By this means
the relay 17 will remain operated as lonz as the
110-volt current flows. - At its armature 18 and
resting contact, relay 17 opens the circuit through

; the receiver R, at the make contact of this arma-
ture completes the circuit for the refund mag-.

net 13, and at its armature 19 and resting contact
opens a point in the circuit of the upper wind-
ing of relay 27. Since it has been assumed that
2, coin has been deposited, the coin contacts will
be in their operated position.
cireuit of the refund magnet is as follows: posi-
tive 118-volt current on conductor 18, condiictor
31, coin contacts 6—>5, winding of refund magnet
13, copper-oxide valve 35, make contact and
armature 18 of relay 17, switchhook contacts 1—2,
and over line conductor 15 .to ground. Refund
magnet 13 operates in this circuit to refund the
deposited coin and to restore the coin contacts
by attracting its armature 14 to release the latch
11. Attraction of armature 14 closes the contacts
of mercury switch M with no effect at this time,
Opening of the coin contacts opens the circuit of
the refund magnet 13 and this magnet releases,
allowing the automatic restoration of the coin
apparatus.

When the 110-volt current is cut off from the
calling loop by the operation of relay 176 as de-
scribed, the relay 17 restores and reconnects the
transmitter T and receiver R to the line.

The inclusion of the 6000-ohm resistance and
the 3200-ohm holding winding in series with the

calling loop circuit increases the resistance of that.

circuit sufficiently to cause the release of the

: marginally adjusted relay 144, Fig. 2, after the

circuit of the refund magnet 13 has been opened
at the coin contacts, which relay upon releasing
closes the circuit of relay 147 which energizes
and locks iftself up as described. '

Since no reversal of current has occurred in the
calling loop circuit, the relay 21 will not have
energized and will be in the position in which
it is shown.

From the foregoing it will be appreciated that
each time a paystation extends a call to a toll

Therefore, the.

. mature 167 opening the circuit of relay 128, which

- ing.of the lamp L1 informs the toll operator

S

operator and a coin is deposited.in the coin ap-
paratus, the coin is automatically returned to the
calling subscriber upon seizure of a toll operator’s
incoming- trunk by the application of positive
110-volt current to the normally positive side of
the paystation line and that the 110-volt current
is applied to the trunk and removed therefrom
in such a manner as to avoid any disagreeable
clicks or sounds in the receiver of the paystation..

If no coin has been deposited, the coin. con-:
tacts would not have been in an operated posi-
tion and the refund magnet 13 would not have
operated. The rest of the equipment would
function as described, however, in order to obtain
the release of relay 144 and’ the consequent oper-
ation of relay 147.

It will be remembered that by the operatmn of
relay 128, Fig. 2, the circuit of the line lamp I,
Fig. 3, was completed over conductor 174 "at
armature 131 and make contact of relay 128.
The toll operator, noticing the lighted condition
of the lamp L, answers the call by inserting the
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‘answering plug P of her cord circuit O into the

answering jack J. The cord circuit O has been
shown in skeleton form only with those parts
necessary for a complete understanding of this
invention, since this cord circuit may be similar
to those shown in the two U. S. Patents Nos:
1,770,392 and 1,771,842, issued to Thomas F.
Crocker on July 15, 1930, and July. 29, 1930 Te-
spectively.

This insertion of plug P in Jack J completes
the following circuit for the sleeve relay 165, Fig.
2: ground, lower 1000-ohm winding of relay. 165,
conductor 171, sleeve contacts of jack J and plug
P, sieeve conductor 202, right-hand normally
closed contacts of ringing key K3, spring 205 .of
key K2 and its normally engaging contact, spring
208 of key K1 and its normally engaging contaect,
and’ through supervisory lamp SL to exchange
battery. " Relay 165 operates in this circuit and
attracts its armatures 166 to 168, inclusive, there--
by disconnecting relay 153 from conductor 169-
at armature 166, disconnecting relay 161 from
trunk conductor 172 at armature 168, and at ar-

100
'1(?5
110
s

120

relay deenergizes. The supervisory lamp SL fails
to light in series with relay 165 because of the
comparatively high res1stance of the lower
winding.

Upon: deenergmmu, relay 128 at its armature
131 and make contact opens the circuit of the
line lainp L and at the resting contact of that
armature completes the circuit of paystation
lamp L1 by way of armature 152 and make
contact of relay 147 and conductor 175 since, it
will be remembered, relay 147 - operated and
locked itself to the release trunk conductor 44
upon the restoration of.relay 144. This light-

125

130

135
that a paystation is calling. Thislamp remains
lighted as long as the connection is maintained,
serving as a constant remmder to the toll op-
erator.

Additional results of the restorahon of re-
lay 128 are the opening of the energizing cir-
cuit of relay 132 at armature 129 -and the com--
pletion of a locking circuit for that rélay which.
is traceable from ground, armature 101 and make-
contact of relay 109, armature 130 and resting
contact of relay 128, make contact and arma-
ture 135 of relay 132, and winding of relay 132~
to battery. .

A locking circuit for rela 2y 132 -is also com-
pleted over conductor 170 and make contact and 15¢

- 140
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spring 200 of jack J, which were closed by the
insertion of the plug in the jack. Therefore,
it is evident that relay 132 will remain ener-
gized until the calling subscriber has hung up

the receiver, thereby opening the loop circuit-

of relay 100, and until the toll operator re-
moves the plug from the jack.
The toll operator now converses with the call-

- - ing subscriber and after determining the des-
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_circuit.
‘key K2 negative 110-volt current is connected

113,
‘from conductor 172, by way of resting contact

tination of the desired call requests the sub-
scriber to. deposit the necessary coins for the
call. The toll operator is apprised of the amount
deposited in the well-known manner and, if the
amount is correct, proceeds to extend the call
by inserting the plug P’ into the jack J’ and
performing the things necessary depending on
whether or not the system is an automatic tele-
phone system or a manual telephone system.
"The depositing of the first coin, if more than
one is required for the call, causes the operation
of the coin lever 10 which moves ‘the laich. 11
and consequently the coin contacts to the op-
erated position. This prepares circuits for the
collecting and refunding magnets which are

‘later controlled by the operator.

The toll operator, after receiving the usual
tone caused by the deposited coin, will momen-
tarily operate the coin control key K, thereby

-momentarily completing the following circuit:
‘ground through contacts of key K, conductor

173, armature 151 and make contact of relay
147, and winding of relay 156 to battery. Re-
lay 156 operates in this circuit and locks it-

‘self through its armature 159 and make con-
‘tact to grouwnd at make contact and armature-

148 of relay 147. Relay 156 at its armatures
158 and 160 and make-before-break contact ar-
rangements reverses the connection of the relay

.100 to the line conductors 43 and 45 fo reverse
“thie flow of current over the calling loop. This

reversal causes the operation of relay 21 at the
paystation, as explained in connection with the
local call, which relay mechanically locks itself
in its operated position by releasing the arma-

“tures of relay 27. With relay 21 in its operated

position, the deposited coins can be refunded
only by a voluntary action on the pari of the
operator. . Relay 21 cannot operate as a buzzer
in this case because, when the current reversal

“oceurs, the coin contacts 9 and 8 are separated.

If the call is successfully extended by the toll
operator, she will collect the deposited coins by
the operation of collect key K2 of her. cord
At the make contact of spring 206 of

to the ring conductor 203 of the cord circuit, at
spring 204 and its make contact the tip con-
ductor 201 is connected to ground, and by the

_separation of spring 205 and its resting contact
‘battery is disconnected from the sleeve conduc-

tor 202, thereby causing sleeve relay 165, Fig.
2, to restore and retract its armatures. At ar-
mature 168 and its resting contact the lower

winding of relay 161 is connecfed to the nega-
65

tive 110-volt current over conductor 172, spring
contacts of jack J and plug P, and conductor
203. Relay 161 thereupon operates, at its ar-
mature 162 and make contact locking itself to

_ground on tip conductor 201 over resting con-
‘ductor and armature 166 of relay 165, trunk con-

ductor 1€9, and tip contacts of jack J and plug
P. At its armature 163 and make contact, re-
lay 161 completes the obvious circuit of relay
The negative 110-volt current now flows

1,920,474

and armature 163 of relay 165, armature 164
and make contact of relay 161, make contact and
armature 137 of relay 132, make contact and
armature 121 of relay 113, since this relay op-
erated when its circuit was closed by relay 161,
conductor 45, lower talking conductor through
the selector S and line switch LS, and thence
over the previously traced circuit of the pri-
mary winding of relay 17 {to ground on con-
ductor 43 supplied through armature 114 and
make contact of relay 113. Relay 17 operates

“in this circuit as when positive 110-volt cur-

rent was applied to its winding, and at its ar-
mature 18 and make contact completes the fol-
lowing circuit for the collect magnet 12: nega-
tive 110-volt current on conductor 18, conduc-
tor 31, coin contact 6—5, winding of collect
magnet 12, electronic valve 36, armature 18 and
make contact of relay 17, and through hook-
switch contacts 1—2, to ground on conductor
15. The collect magnet operates in this cir-
cuit to collect the deposited coin and release
the coin contacts. The refund magnet 13 is
prevented from receiving this negative 110-volt
current by the electronic valve 35. '

In order to insure complete operation of the
collect magnet 12, a circuit therefor, which is
independent of the coin contacts, is completed
wheni the magnet 12 attracts its armature and
tilts- the mercury contact switch M. This cir-
cuit is as follows: negative 110-volt current
through the primary winding of relay 17, make
contact and armature 20 thereof, armature 23
and make contact of relay 21, contacts of mer-
cury switch M closed by the mercury when the
switch is tilted, and thence through the winding
of collect. magnet 12 to ground on conductor 15
over the previously traced circuit. Magnet 12,
therefore, receives current as long as relay 17
remains operated, which is until the toll operator
restores her collect key K2. Upon the restoration
of key K2, the negative 110-volt current is re-
moved - from the trunk and relay 17 restores, at
its armature 18 and 20 reconnecting the receiver
and transmitter to the line. Restoration of key
K2 also results in the unlocking of relay 161 fol-
lowed by the restoration of relay 113 and the
reoperation of sleeve relay 165. Conversation
between the calling and called subscribers may
now take place. o )

If the toll operator should be unsuccessful in
extending the call, she will operate her refund key
K1 to return the deposited coins to the calling
subscriber. Operation of this key connects
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ground to the tip conductor 201, opens the sleeve 3¢

conductor 202, and connects positive 110-volt
current to the ring conductor 203. Relays 165,
161, and 113 function the same as when key K2
was operated. Relay 17 functions the same as
when positive 110-volt current was applied upon
seizure of the trunk by the selector 8 and com-
pletes the circuit of the refund magnet 13 as pre-
viously described, which magnet thereupon op-
erates and returns the. deposited coins fo the
calling subscriber.

It is sometimes the practice for the toll op-
erator to request the calling subscriber to hang
up while she is extending the call. The only re-
sult of the replacement of the receiver R on the
switchhook when this occurs is the restoration of
relay 100 which causes the lighting of supervi-
sory lamp SL of the cord circuit by completing
the following circuit therefor: ground, armature
101 and resting contact of relay 100, normally
closed contacts controlled by armature 117 of
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relay 113, armature 141 and resting contact of

relay 138, and through the upper 10-ohm winding
of relay 1685, and over the previously described
circuit to the lamp SL and batltery. The upper
10-ohm winding of relay 165-short circuits the
lower winding of this relay, thereby permitting
the supervisory lamp SL to light in a low resist-
ance circuit to inform the operator that the call-
ing subscriber has hung-up as requested. Re-«
lay 165 remains energized in series with the
supervisory lamp SL.

The connection is maintained with the pay-
station since relay 132 remains locked up. to
ground on conductor 176 from springs of jack
J and maintains the holding ground for the se-
lector S and line switch LS on the release trunk
conductor 44 through its armature 134 and make
contact and resting contact and armature 140
of relay 128. When the operator has extended
the connection or when she desires to inform the
calling subscriber that she is unable to extend
the connection, she operates her ringing key K3
which opens sleeve conductor 202 to restore sleeve
relay 165 and connects negative exchange bat-
tery to the tip conductor 201. Relay 153 of the
trunk circuit thereupon operates from ground,
winding of relay 153, resting contact and arma-
ture 162 of relay 1861, resting contact and arma-
ture 168 of reiay 165, conductor 169, tip contacts

of jack J and plug P, and over tip conductor 201 .

tc negative battery supplied through the make
contacts of ringing key X3.

Relay 153, upon operating, at its armature 155
and make contact connects ringing generator by
way of resting contact and armature 121 of relay
131 to conductor 45 and thence over the lower
talking conductor through the selector and line
switch to the conductor 16, and thrcugh the ring-
er B and condenser to ground to signal the sub-
seriber at the paystation. Restoration of the
ringing key K3 causes the release of relay 153 and
the reoperation of relay 165. The operator, upon
the response of the party, either requests the de-
positing of coins or informs the party that she has
been unsuccessful in extending the call.

It may happen that the toll operator, because
of some abnormality, may request. the.calling
subscriber to hang-up after the coins have been
deposited and after relay 21 has operated follow-
ing the momentary operation of key K, until she is
ready to call back. When the switchhook springs
are restored by the replacement of the receiver,
the following circuit is completed: ground sup-
plied threugh conductor 16 through the upper
winding of relay 100, conductor 31, coin con-
tacts 6—5, resting contact and armature 30 of
relay 27, lower winding of relay 27, switchhook
contacts 3—2, to battery supplied to conductor 15
through the lower winding of relay 100. Relay
27 energizes in this circuit and at the commence-
ment of the moving of its armatures opens the
contacts 30, thereby interrupting its own circuit
before it has had time to completely atiract ils
armature 28 and release the relay 21. 'This open-
ing of the circuit of relay 27 causes that relay to
restore and at its armature 30 and resting con-
tact again completes ifs circuit, Relay 27 there-
fore repeatedly emergizes and deenergizes and by
so doing generates a tone which is heard by the
operator and which informs the operator that
there are coins in the coin hopper to be either
callected or refunded. If, after a time, the opera-
tor determines that the coins must be refunded,
she rings the calling subscriber, as before ex-
plained, by the operation of key K3. After the

7

party has responded, the operator operates the
refunded key K1 to refund the coins as explained.
Ringing the calling party in order to refund the
coin is necessary because with relay 21 in oper-
ated position and with the hookswitch springs
at normal, any application of 110-volt current,
regardless of polarity, operates the collect mag-
net 12, since relay 17 cannot operate to operate
the refund. magnet because of ‘the open con-
dition of hookswiich contacts 1—2. ’

When the subscribers have completed their
conversation after a successful connection, they
replace their receivers upon the switchhooks.
The replacement of the receiver at the paysta-
tion A causes the release of relay 160 and .the
lighting of the supervisory lamp Sis as previousiy
explained to provide the operator with disconnect
supervision. The operator thereupon withdraws
the plug P from the jack J and the plug P’ from
the jack J’.

Removal of plug P from jack J results in the re~
moval of ground from conductor 170 at jack con-
tacts 200 and the removal of battery from the
sleeve conductor 171. Relay 165 restores when
the battery is remcved from conductor 171 but
relay 132 remains operated in the following cir-
cuit after the ground is disconnected from con-
ductor 170 at the jack: ground, make contact and
armature. 150 of relay 147, resting contact and
armature 142 of relay 138, lower winding of slow-
release relay 138, conductor 170, make contact
and armature 135 of relay 132, and winding of
relay 132 to battery. Relay 138 operates in this
circuit and locks itself to ground at resting con-
tact and armature 101 of relay 100 by way of its
own make contact and armature 141. Other re~
sults of the operation of relay 138 are the comi-
pletion of the cbvious circuit of relay 113 at make
contact and armature 143, the opening of the cir-
cuit of its lower winding and conseguently the
circuit of relay 132 at armature 142, the removal
of ground from the release trunk conductor 44
at armature 140, and at armature 139 the appli-
cation of another ground connection to the re-
lease trunk conductor 44.

Relay 113 operates, when-its circuit is com-
pleted, at armature 116 and make contact makes
an additional ground connection to the release
trunk conductor 44, at armature 114 and make
contact connects trunk conductor 43 to ground,
at armature 117 opens the locking circuit of re-
lay 138 and at the make contact of that armature
prepares another locking circuit for thati relay,
and at armature 121 and make contact connects
trunk conductor 45 to the armature 137 of relay
132. i )

Relay 132 restores when its‘circuit,is opened-_
by relay 138 and at.armature 137 and resting cen~
fact connects positive 110-voit current through-

relay 144 and through make contact and arma-
ture 121 of relay 113 to trunk conductor 45 and
consequently through the selector
switch to conductor 16. Since relay 21 is me-~
chanically locked in its operated position and
since the receiver at this time is on the hook,

and line:
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the positive 110-volt current operates the c¢ol-

lect magnet 12 in the following circuit: con-
ductor 18, conductor 31, coin contacts 6—5,
winding of collect magnet 12, make contact and

armature 26 of relay 21, resting contact and ar- 2

mature 19 of relay 17, electronic valve 37, hook-
switch contacts 3—2, and cenductor 15 to ground
on"conductor 43. Relay 144 and collect mag-
net 12 operate on this flow of 110-volt current.

Relay 144 at its armature 146 completes a lock- 1
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ing circuit for slow-to-release relay 138 before
that relay has had time to energize after its cir-
cuit was opened at armature 117 of relay 113,
Collect magnet 12 operates to collect the coins
in the hopper and to restore the coin contacts.
Restoration of coin contact 6 into engagement
with contact 7 compietes the following circuit;
positive 116-volt eurrent on conductor 16, con-
ductor 31, coin contacts 6—5, armature 24 and
make contact of relay 21, upper winding of relay
217, electronic valve 37, hookswitch contacts 4—3,
and thence over conductor 16 to ground on
conductor 43. Relay 27 operates in this circuit
and mechanically unlocks relay 21 which, upon
releasing, opens the circuit of relay 27. The
opening of this circuit causes relay 144 to re-
store and at ifs armature 146 open the locking
circuit of relay 138. Relay 138 thereupon re-
stores and releases relay 113 which in turn re-
stores.

Restoration of relays 138 and 113 removes all
ground connections from the release trunk con-
ductor 44, thereby causing the restoration of the
selector S and the line switch LS in the well-
known manner,.

This application of positive 110-volt current
upon the release of the connection by both the
calling party and the toll operator is a safe-
guard for the collection of coins in case the toll
operator should have neglected to operate her
collect key K3 after having received the usual
tone caused by the depositing of the coin at the
paystation.

If the coins had previously been collected by
the operator in the way described, the applica-
tion of positive 110-volt current upon the ter-
mination of the connection would have merely
operated the relay 27 to release the relay 21,
since coin contact 6 would have been in engage-
ment with contact 7 instead of contact 5.

From this description of the establishment of
a toll connection from the paystation A, it has
been seen that the application of positive 110~
volt current to the normally positive side of the
calling line when the receiver is off the hook

at the paystation results in the refunding of any

deposited coin, that the application of nega-
tive 110-volt current to the normally positive side
of the line under the same conditions results in
the collection of the deposited coin, and that the
application of positive .110-volt current to the
same side of the line after the calling subscriber
at paystation A has replaced the receiver on the
switchhook results in the collection of any de-
posited coin. It has also been seen that after
the current in the calling loop circuit has been
reversed by the toll operator no refunding of
coins can take place except by deliberate action
on the part of the operator. It has also been
seen that means has been provided whereby,
should an operator fail to collect coins in the
usual manner, these coins are automatically col-
lected when the connection is broken down and
therefore are not left in the hopper to be auto-
matically refunded in the manner described when
a succeeding call is extended-to a toll operator.
It has also been seen that the operations of the
collect magnet 12 and refund magnet 13 by the
application of various polarities of 110-volt cur-
rent to the same side of the line are selectively
controlled because of the direction of the cur-
rent flow as governed by the copper oxide valves.

When the subscriber at the regular or local
station A’ desires to make a toll call, he will
take down his receiver, whereupon the line

1,929,474

switch LS1 individual to the station A’ will select
a trunk leading to an idle selector such as SI.
In response to the operation of the calling de-
vice C1 in accordance with the appropriate num-
ber to obtain connection with the toll operator,
the selector S1 operates in the well-known man-
ner to select an idle outgoing trunk to an op-
erator’s position. It will be assumed that the
idle trunk selected by the selector S1 is that
comprising conductors 43 to 45, inclusive, which
terminates in the bank of the selector 81 at bank
contacts 40’ to 42, inclusive., When this trunk
is seized by the selector S1, the relay 100 in the
trunk circuit operates and the equipment in Fig.
2 thereupon functions as described to send the
pulse of 110-volt current over the calling line.
This functioning of the trunk circuit at this time
is without effect as far as the local station A’
is concerned, since it is not provided with any
coin-collecting apparatus, and results only in the
lighting of the line lamp L at the operator’s
position,

It is to be noted in this type of a call that since
the station A’ is not provided with paystation ap-
paratus the resistance of the line is not noticeably
increased when application of 110-veclt current
takes place. Therefore, the relay 144 will re-
main energized as long as 110-volt current re-
mains on the line, thereby maintaining the cir-

cuit of relay 147 open at armature 145 of relay |

144 until this circuit has been opened at arma-
ture 115 of relay 113 when the 110-volt current
is disconnected from the line. Therefore, relay
147 will not be operated at any time in this con-
nection and when relay 128 is restored to normal
upon the answering of the call by the operator,
as described, the circuit of the paystation lamp
I,1 will not be completed. By this means, the
toll operator will know that the call is being
extended from g local station and that there will
be no need for her to perform any coin-contrcl-
ling operation.

Since in this case relay 147 is in the deener-
gized position when the connection is taken down
by the toll operator, no operation of the relay
138 takes place, inasmuch as the circuit of its
lower winding is open at armature 150 of reiay
147 and consequently the relay 138 cannot op-
erate and operate the relay 113 to send a pulse
of positive 110-volt current to the calling line.

It will be noted that the signalling bells at the
local station A’ are bridged across the line when
the receiver is on the switchhook. Under these
conditions, operation c¢f the ringing key K3 in
the operator’s cord circuit, when she desires
to ring the station A’ after having requested the
subscriber thereat to hang-up, operates the relay
153 of the trunk circuit as before. 'This time,
however, instead of ringing over the negative
side of the calling line to ground at the sub-
station through the bells and a condenser, the
ringing circuit extends over the normally neg-
ative line conductor 15 back to ground over con-
ductor 43, armature 114 and resting contact of

relay 113, armature 154 and msake contact of -

relay 153, and resting contact and armature
148 of relay 147. ’

With the few exceptions just noted, the opera-
tion of the trunk circuit is the same for both
calls from paystations and calls from local sta-
tions, and it can be seen from this that the
amount of equipment required in an sutomatic
exchange employing. such a trunk circuit is ma-
terially reduced, since it is unnecessary to pro-
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vide different groups of trunks for paystations
and local stations.

The invention having been thus described,
what is considered new and what it is desired
to have protected by Letters Patent will be evi-
dent from the claims which follow.

What is claimed is:

1. In a telephone system, a station having coin
collecting apparatus, a trunk circuit, an auto-
matic switch controliable from said station to
seize said trunk to extend a call, and means
associgted with said trunk circuit and responsive
to the seizure thereof by said swiich for oper-
ating said apparatus to refund any coin deposited
therein.

2 in a telephone system, a paystation pro-

ided with coin collecting and refunding appa-
mtus, an operator’s position provided with a
link circuit for extending calls, a trunk circuit
terminating at said position, an automatic switch
contreilable from said substation for seizing said
trunk to extend a call to said position, means
in said trunk circuit and responsive to the seizure
thereof by said switch for signalling said position
and for operating said apparatus to refund any
deposited coin, said link circuit thereupon being
connected to said trunk to extend the call beyond
said position, and means responsive to the dis-
connection of said link and trunk circuits when
the call is terminated for operating said appa-
ratus to coilect any deposited coins.

3. In a telephone system, a paystation pro-
vided with a coin collector, a trunk circuit ter-
minating in an operator’s position, a source of
special current associated with said trunk circuit,
an automatic switch controllable from said pay-
station to seize said trunk circuit to extend a call
ts said position, and means in said trunk circuit
1'espo*naiv‘= to the seizure of said trunk for mo-
mentarily applying said special current thereto
to opelate said collector to refund a deposited
coin,

4, In a telephone system, a paystation pro-
vided with a coin collector, an operator’s position
provided with a link circuit for extending calls
therethrough, a trunk circuit terminating at said
position, an automatic switch confrollable from
said station, after the receiver thereat has been
removed from the receiver hook, to seize said
trunk circuit to extend a call to said position,

a source of special current associated with: said
tr unk circuit, means in said trunk circuit re-
sponsive to the seizure thereof for signalling said
pesition and for momentarily applying said spe-
cial current thereto to operate said collector to
refund a deposited coin, said link circuit. there-
giter being comnnected to said trunk circuit to
extend the call, and means in said trunk circuit
respongive to the disconnection thereof from said
link circuit after the call has been terminated

for again momentarily applying said special cur-
rent to the trunk to operate said collector to
coliect coins deposited after said refunding hag
taken pTace

5. In g telephone system, a calling line provid-
ed w:tn 3,

com coHeci or at the substation of the
< circuit teriminating in an operator’s

source of special current associated
runk circuit, means controllable over
or connecting said line to said trunk
wtend a call 19 said position, and means
circuit responsive to such connection
v applymo said special current to
gradually removing said speecial cur-

) !q.
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rent therefrom, said coin collector operated by
the special current to refund a deposited coin. =

6. In a telephone system, a calling line provid-
ed with a coin collector, 2 trunk circuit terminat-
ing in an coperator’s position, a source of special
current associated with the trunk circuit, means
controllable cver said line for connecting the line
1o the truunk circuit to extend a call to said po-
sition, and means operating automatlcally re-
sponsive to such connection for gradually short
circuiting said line, connscting said special cur-
rent o azid trunk circuit, gradually removing
said short circult 0 apply. said current to said
line, again
to remove caid circuit therefrom, disconnecting
said current from said trunk circuit, and again
removing said short cireuit from said line, said
coin coliector operated by said special current
when arpiied to said line to refund a deposited
coin. . . )

7. In & telephone systera, a calling line hav-
ing a coin collector, a trunk circuit terminat-
ing in an operator’s position, a source of spscial
current asscciated with said trunk, means oper-
able from the substation on said line for connect-
ing said line fo sa2id trunk to extend a call to
said position, a high resistance bridge circuit
connected across the line end of said trunk,
means responsive to the connection of said line
to said trunk for decreasing the resistance of said
bridge circuit to short circuii the line, means
for then connecting said special current to said
trunk and causing said second means to gradual-
ly increase the resistance of said bridge circuit
to gradually apply said special current to said
line, said coin collector operated by said cur-
rent on said line to refund a deposited coin.

8. In a telephene system, a calling line having
a coin collector, a
operator’s position, a source of special current
associated with said trunk, means controlled

_L{\

- from said calling line for connecting said liné to

said trunk, a high vesistance bridge -circuit
across said trunk including a series of non-com-
pressed carbon discs, a relay in said trunk circuit
adapted when operated to ccmpress said dises to
der‘rease the resistance of said bridge circuit and
dapted o release slowly to gradiaally remove the
pressme from said discsto gradually increase the
resistance of ‘said bridge circuit, the line end of
said t“u*m 01r uit be mg short ecircuited when the
bridge resziztan C‘ “(s iow, zreans responsive to the
connection of said line to said trunk to momen-
tarily operate said relay to short circuit said line
and then connect said special current to said
trunk, said relay releasing slowly after the mo-
mentary -operation and gradually increasing the
resistance of said bridge cireuit, thereby. grad-
ually removing said short circuit to gradually
apply said current to said line, said coin collector
thereupon operating to refund a deposited coin
9. In a felephone system, a calling line, a tr unL
circuit, a source of special current associated with
said trunk, means for connecting the line to the

trunk, a high resistance bridge circuit across the 3

line end of said trunk, a relay in said trunk oper-
ated responsive o the connection of the line to
the trunk, means responsive to the opsration of
sald reiay for decreasing the resistance of said
bridge circuit to short circuit said line,
means also responsive to the operation of said
relay for connecting said special current to said
trunk and slowly releasing the second-mentioned
means to gradually increase the resistance of said
bridge circuit to gradually remove the uhort
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circuit of said line, thereby gradually applying
said special current to said line. )
10. In a telephone system, a calling line, a trunk
circuit, a source of special current associated with
said trunk, means for connecting said line to said
trunk, a normally high resistance bridge cir-
cuit across the line end of said trunk, a relay in
said trunk operated responsive to the connection
of said line to said trunk, means responsive to the
operation of said relay for gradually decreasing
the resistance of said bridge until said line is
short circuited, means also responsive to the op-

“eration of said relay for connecting said special

current to said trunk and confrolling said sec-
ond-mentioned means to gradually increase the
resistance of said bridge circuit, thereby gradu-
ally removing the short circuit of said line to
gradually apply said special current thereto, and
means for thereafter controiling said second-
mentioned means to again gradually and momen-

tarily short circuit said line to remove said spe-

cial current therefrom and disconnect said spe-
cial -eurrent from said trunk while said line is
momentarily short circuited.

11. In a telephone system, & calling line hav-
ing a substation provided with coin collecting
and refunding apparatus, a trunk circuit termi-
nating in an operator’s position having a link
circuit for extending a cail therethrough, a
source of special current of positive and nega-
tive polarities, means for connecting said line to
said trunk to extend a call to said position, means
in said trunk responsive to the connection of the
line thereto for connecting the special current of
positive polarity to the normally positive side of
said line, whereby said coin collector is operated
to refund a deposited coin, means for connecting
said link circuit to said irunk; means in said link
circuit for applying said special current of either
polarity through said trunk to the same side of
said line, whereby said coin collector is operated
when the current of the negative polarity is ap-
plied to coliect any deposited coins or is operated
when the current of positive polarity is appiied
to refund deposited coins, and means operating
automatically when said link is disconnected
from said trunk after the call is ferminated by
said substation to again apply the special cur-
rent of positive polarity to the same side of said
line, whereby said coin collector is operated. if
any coias are therein to coliect those coins.

12. In 2 telephone system, a calling line, a coin
coliector at the substation cof said line having
a collect magnet and a refund magnet, a trunk
circuit terminating in an operator’s position hav-
ing a link circuit for exftending a cali there-
through, a source of special current of positive

‘and negative polarities, means for connecting

said calling line to said trunk to extend a call
{from said line to said position, means in said
trunk responsive to such connection for mo-
mentarily connecting the special current of pos-
itive polarity to said trunk and to said line and
for signalling said position, means at said sub-
station for directing said positive polarity cur-
rent through said refund magnet to cperate that
magnet to refund a deposited coin, and means
in said link circuit effzctive after said link has
been connected to said trunk to extend the call
through said position for applying at wiil either
of said polarities of the special current to said
trunk and line, said means at said substation di-
recting the special current of negative polarity
through the winding of the collect magnet to
collect coins deposited at the request of the op-

1,029,474

erator or directing the special currvent of posi-
tive polarity through the winding of the refund
magnat to refund such coins.

18, In 2 telephone system, a calling line, a
coin collector at the substantion of said line hav-
ing a collect magnet and a refund magnet, a
trunk circuit terminating in an operator’s posi-
tion having a link circuit for extending cails
therethrough, a source of special current of pos-
itive and negative polarities, means for connect-
ing said calling line to said trunk eircuit to ex-
tend a call to said position, means in said trunk
operating automatically responsive to that con-
nection itc moeomentarily apply the special cur-
rent of poszitive polarity to said line, and means
in said link circuit effective after said link circuib
is connected to said trunk for applying at will
the special current of etther polarity over said
runk to said line, and circuit means including
electronic valves at said subsiation for directing
the fiow of said special current of positive polar-
ity through the refund magnet and that of neg-
ative polarity through the collect magnet.

14. in a telephone system, a paystation line, a
coin collector at the paystation having a collect
magnet and a refund magnet, a local line, a
trunk circuit terminating in an operator’s posi-
tion having a link circuit for extending calls
therethrough, a source of special current asso-
ciated with said trunk circuit, means for connect-
ing either of said lines to said trunk circuit to ex-
wend a call to said position, means in sald trunk
operating automatically responsive io ths con-
nection of a calling line thersto to momentarily
apply s2id special current to that line, circuit
mezans at the paystation efiective when the nay-
station line is. the calling line for directing said
special current through the winding of said re-
fund magnet to refund a deposited coin, and
means in said trunk circuit operating automati-
cally upon the disconnection of said link circuit
from said trunk upcn the termination of a call
by the calling station for momentarily appiying
said special current to the calling line only when
the calling line is saild paystation line, said cir-
cuit means at said paystation under thess con-
ditions directing the special current through the
winding of the collect magnet to coilect coins de-
posited at the request of the operator.

15, In a telephone paystation apparatus, a -
“coin collector having a collect magnet and a re-

fund magnet, contact springs controlled by the
receiver hook of the telephone, and circuit con-
nections for szid magnets including said contact
springs, whereby. operating current of a positive
polarity applied to said connections operates the
refund magnet to refund a deposited coin when
the receiver is off the hook and operates the col-
lect magnet to collect a deposited coin when the
receiver is on the hook.

16. In a telephone paystation apparatus, a coin
collector having a collect magnet and a refund
magnet, contact springs conirolled by the re-~
ceiver hook of the telephone, current flow di-
recting devices, and circuit connections for said
magnets inciuding sald contacts and said devices,
whereby operating cucrent of one polarity ap-
plied $o said connections is directed to operate
the refund magnet when the recziver is off tha
hook and to operate the collect magnet when the
receiver is on the hook. ‘

17. In a telephone paystation apparatus, a coin
collector having a collect magnet and a refund
magnet, contact springs associated with said col-
lector and moved to an operated position by a
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deposited coin, contact springs controlled by the
receiver hook of the telephone, and circuit con-
nections for said inagnsts including said coin
contact springs and said hock contact springs,
whereby operating current of constant polarity
applied to said connections operates the refund
magnat when the receiver is off the hock to re-
fund a deposited coin and opsrates the collect
magnet when the receiver is on the hook to col-
lect a deposited coin.

18. In a telephone paystation apparatus, a coin
collector having a collect magnet and a rsfund
magnet, contact springs asscciated with  said
collector and operated by a coin deposited therein,
contact springs controlled by the receiver hook
of the telephone, current flow directing devices,
and circuit connections for said magnets includ-
ing said coin-contrslled springs, said hock-con-
trolied springs, and said devices, whereby oper-

ating current of a constant polarity applied.to.

said connections after said coin contacts have
been operated by a deposited coin is directed to
operate the refund magnet when the receiver is
off the hook t9 refund the deposited coin and
cirected to operate the collect magnet when the
receiver is on the nook to collect the deposited
coin. ) L
18. In a telephons pay taiion apparatus, a coin
collector having a collect magnet and a refund
magnet, contact springs associated with the col-
lector and operated by a deposited coin, means
for maintaining the coin- contacts ope: atm, con-
tact springs controlled by the receiver hook of
the telephone, current fiow directing devices, cir-
cuit connections for said magnets including hoth
of said contact springs and said de wierehy
operating current of a single polarity applied to
said connections after a ccin has been deposited
operates the refund magnet when the receiver is
off the hook to refund the deposited coin and
operates the collect magnet when the receiver.is
on the hook to collect the coin, and means oper-
ated by each magnet to restore said coin contacts.
20. In a itelephone system, a telephone instru-
ment, a coin ccllector having a collect magnet
and a 1efund magnet and associated with said
instrument, a line connecting said instrument
with the exch.mge, contact springs controlled hy
the receiver hock of said instrument, current flow
directing devices associated with said collector,
and circuit connections for said magnets includ-
ing said springs and said devices, whereby oper-
ating current of a positive polarity applied to
one side of said line operates the refund magnet
when the receiver is off the hook- to refund a
deposited coin and cperates the collect magnst
when the receiver is on the hooP to collect a de-
pozited coin, and whereby operating current of a
negative polarity applied to the same side of said
line operates said collect magnet when the re-
ceiver is off the hook.
21. In a telephone system, a
erminating
ine having a tﬂlﬂphone instru zﬁmt
Hector provided with a
magnet, contact springs ¢
hook of said instrument,
leviess at said substation, and ¢
connectm caid magnets to said line includ-
ing said centact springs and devices, wheraby
operatin g current of a positive polarity applied
to one conductor of the line at the exchange after
a coin has been deposited is directed to operate
the refund megnst when the receiver is off the
hook, operating current of a negative polarity

ices,

two-conduetor line

and a coin
and a refund
by the receiver
L fiow directing
ircuit connections

) t—-‘«"‘l
[

’_° 31 d terminatin

-and -operating one of said signals to s

in an exchange, a substation on said

11
applied to the same conductor of the line at the
exchange is directed to operate the collect mag-

net when the receiver is oif the hook, and oper-
ating current of either polarity applied to. the

same conductor is directed to operate the collect

magnet when the receiver is on tlie hook,

22. In a telephone system, a paystation line

having a coin collector at the substation, a local
ling, a trunk circuit common to both of said lines
g in-an operator’s positicn. pro-
pair of trunk signals and link eircuib

answering and exiending calls, means-for
nnecting either of said lines as a calling line
tn said trunk circuit, a source of special current,
means in said trunk circuit responsive to the con=

ided with 5
ni
on

r-e; <"

‘nection of a calling line thereto for momentarily

connecting said special current to the calling lins
ignal the
opua or 2t said po.,ltloﬂ said coin collector opsr-

bed by said momentary connection of said special
current when said paystation line is the calling
line to refund a deposited coin, means in said
trunk circuit responsive to the connection of the

link circuit to ‘the trunk CIl’C'J.Iu when me pPay=

station line is comnected thereto for wiping out
said one signal and operating.the otm,r zignal,
and mesans in said trunk circuit responsive to the
disconnection of the link civeuit therefrom 7 when

mentarily connecting said special current to the
paystation line, said coin collector thereupon op-
erated by the spemal current. to collect any coing
deposited at the request of the opsrator. :
23. In a telephone system, a calling paystation
line, a trunk circuit terminating in an operator’s
position, a line lamp aad a paystation lamp as-
sociated with the position end of said trunk cir-
cuit, a link circuit at said position for answer-
ing calls extended thereto, means controlled from
the-paystation of said line for commecting said
line to the trunk circuit to extend a call to said
position, a special current- sunply cireyit, a mar-
ginal relay included ih the supply circuit, means
in said trunk circuit. responsive to the connec-
tion of said line thereto for momentarily connecs-
ing said supply circuit to. said trunk,
causing said special current to flow through the
marginal relay and over the line to the paystation
whereupon said relay is operated, and for com-
pleting -a lighting circuit for said line lamp to
signal the operator at said position, means at
the paystation momentarily cperated by the flow
of special current over the line to momentarily
and materially increase the resistance.of the line
fo.cause the restoration of said marginal relay.
means responsive to the restoration of said mar-
inal relay for preparing a lighting circuit for
S‘),ld paystation lamp, said lamp circuit means
responsive to the connection of said link circuit
to said trunk circuit when the call is answered for
opening the line lamp circuit and completing tha
prepared lighting circuit of the Daysta,tion lamp.
24. In a telephone syster, a calling paystation
line provided with a coin collector at the pay-
station, a toll operator’s wosition, a frunk circuit
terminating therein, a link circuip at said posi-
tion for answering and extending calls, a-scurce
of special current of positive and negative polari-
ties, means for connecting said caliing line to said
trunk -circuit to extend a call to said position,
means in said trunk responsive to such connec-
tion for momentarily connecting the special cur-
rent of positive polarity to said. trunk and the

thereby:
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for connecting said link circuit to said trunk to
answer said call, means at said paystation oper-
ated over the calling line and trunk by the toll
operator after coins have been deposited in the
collector at her request for preventing operation
of the coin collector to refund the deposited coins
except at her direction, this means mechanically
locking-itself operated upon being operated by the
toll operator, operator controlled means in said
link circuit for connecting the special current of
either polarity to said trunk and calling line,
whereby the toll operator can control said coin
collector to coliect or refund at will, and means
in said trunk circuit responsive to the disconnec~
tion of the link circuit from the frunk circuit
after the call has been terminated at the pay-
station for momentarily connecting the special
current of positive polarity to said trunk and
line, and means at the paystation operated by
this momentary connection of special current to

~ restore said mechanically locked means.

25. In a toll service telephone system, a calling
paystation line having a coin collector at the pay-
station, a toll operator’s position, circuit means
for connecting said line to said position to ex-
tend -a call thereto, means at said position: for
controlling said coin collector to collect or re-
fund coins deposited at the operator’s request,
and means at the paystation operating auto-
matically upon the termination of the connection
by the paystation when there are coins in said
collector. to signal the operator that there are
coins in the collector.

26. In a toll service telephone system, a calling
paystation line having a coin collector, & toll op-
erator’s position, civcuit means for connecting the

‘calling line to the operator’s position to extend

a call thereto, and means at the paystation oper-
ating automatically upon the replacement of the
receiver at the paystation when there are coins
in-the collector to-be disposed of to audibly signal
the operator to that effect.

27. In a toll service telephone system, a calling
line, a substation on said line having paystation
apparatus, a trunk circuit terminating in an op-
erator’s position provided with a link circuit,
means controlled from said substation for con-
necting said line to said trunk circuit to extend
a call to said position, whereupon the operator
connects said link circuit to -said trunk circuit to
extend said call through said position, means re-
sponsive to the connection of said line to said
trunk circuit for transmitting a first impulse of
current over said line, ¢éircuit connections at
the substation whereby said first impulse of cur-
rent operates said apparatus to refund a de-
posited coin, means whereby the operator manipe
ulates said circuit connections to cause a second
impulse of current to operate the apparatus to
collect a coin deposited at her reguest, and means
responsive to the disconnection of said link cir-
cuit from said trunk circuit for transmitting a
third impulse of current over said line.

28. In a toll service telephone system, a call-
ing line having paystation apparatus, a -trunk
circuit terminating in an operator’s position,
means controlled from the substation of said line
for connecting said line to said trunk circuit to
extend a call to said position, means in said trunk
circuit responsive to the connection of said line
thereto for operating said paystation apparatus
to refund a deposited coin, and means whereby
the operator renders said apparatus unoperable to
refund any coins deposited at her request except
under her control.

1,929,474

29. In a telephone paystation apparatus, a coin
collector having a collect magnet .and a refund
magnet, contact springs controlied by the re-
ceiver hook of the telephone, and circuit connec-
tions for said magnets including said contact
springs whereby operating current applied to said
connections operates said refund magnet when
the receiver is off the hook to refund a deposited
coin and operates the collect magnet when the
receiver is on the hook to collect a deposited coin.

30. Telephone paystation apparatus for use in
an automatic telephone system wherein the final
switch in the switch train reverses.the normal
flow of exchange current over the calling line

upon response of the called party, said apparatus -

comprising a coin collector having a refund mag-
net and a collect magnet, contacts controlled by
the receiver hock of the telephone, a relay re-
sponsive to the reversal of the normal current
flow, and circuit connections for said magnets
controlled by said relay and completed by said
contacts upon the replacement of the receiver on
the hook whereby the normal current flow oper-
ates the refund magnet to refund a deposited coin
upon termination of an incomplete connection
and operates the collect magnet to collect a de-
posited coin upon termination of a completed
connection. - ) )

31. Telephone paystation apparatus for use
in an automatic telephone system wherein the
final switch in the switch train reverses the nor-
mal flow of exchange current over the calling line
upon completion of a connection by the. called
party and restores the normal current flow upon
termination of the connection by the called party,
said apparatus comprising a coin collector hav-
ing a collect magnet and a refund magnet, a re-
lay having an armature with a break contact and
a make contact, a current flow. directing device,
circuit conhections for said relay including said
device whereby said relay is operatively energized
by the exchange current when the normal flow
thereof has been reversed, contacts controlled by
the receiver hook of the telephone, circuit con-
nections for the refund magnet including said re-
ceiver hook contacts and the armature and break
contact of said relay whereby the normal flow
of exchange current operates said refund magnet
to refund a deposited coin upon the termination
of an incomplete connection, and circuit con-
nections for the collect magnet including said re-
ceiver hook contacts and said armature and
make contact whereby the normal flow of ex-
change current operates said collect magnet to
collect a deposited coin upon the termination of
a completed connection.

32, In a telephone system, a calling line ter-
minating in an exchange having a central source
of current, a toll device on said line, a trunk cir-
cuit, a source of current other than said central
source associated with said trunk circuit, means
operated by current from said central source and
controlled from the substation of said line for
connecting said line to said trunk circuit, and
means in said trunk circuit operated by current
from said central source responsive to said con-
nection for momentarily applying said special
current to said line to operate said device.

33. In a telephone system, g calling line hav-
ing a toll device and terminating in an exchange
having a central source of current, a trunk circuit
for extending calls, a source of special current
other than said central source associated with
said trunk circuit, means controlled by said call-
ing line for connecting said line to said trunk
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circuit, whereupon a current fiow from said cen-
tral source is established over the talking strands

of the connection including the line and frunk’

cireuit, means operating automatically respon-
sive to said establishing of the current flow for
momentarily interrupting that current flow and
momentarily establishing a flow of said special
current over the talking strands to operate said
measured service device.

34, In a telephone system, & paystation line, a
regular subscriber’s line, a trunk circuit termi-
nating in an operator’s position, a source of spe-
cial current associated with said frunk circuit,
means controlled from the substation of either
line for connecting either line to said trunk cir-
cuit to extend a call to said position, means in
said trunk circuit responsive to the connection
of either of said lines thereto for transmitting an
impulse of said special current over the connect-
ed line and for signalling the operator to indi-
cate the extension of a call thereto, and means at
the substation of the paystation line operated by
said impulse of special current when the paysta-
tion line is connected to said trunk circuit for con-

i3

trolling said signalling means to indicate that
the call is being extended over the paystation
line.

35, In telephone sytem, a paystation line pro-‘

vided with coin collecting and refunding appara-
tus, a regular subscriber’s line, a trunk circuit
terminating in an operator’s position, a source
of special current associated with said trunk cir-
cuit, means controlled from the substation of
either line for connecting either line to said
trunk circuit, means in said trunk circuit re-
sponsive to the connection of either line there-
to for transmitting an impulse of said special
current over the connected line and for signalling
the operator that one of said lines has extended
a call to said position, said apparatus responsive
to said impulse of special current when said pay-
station line is connected to said trunk circuit for
refunding a deposited coin, and means associated
with said apparatus and responsive therewith to
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said impulse for controlling said signalling means

‘to indicate at said position that the paystation

line is the calling line. -
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