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TELEPHONE SYSTEM 
Charles R. Brooks, Chicago, Ill., assignor, by 
mesne assignments, to Associated Electric Lab 
oratories, Inc., Chicago, Ill., a corporation of 
Delaware 

Application July 10, 1931. Serial No. 549,967 
35 Clains. 

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 to 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. 
Each 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 

(C. 179-6.3) 
normal position, remaining in the position 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 

65 

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 connection 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 a coin first having to be deposited. - 
When pre-pay service 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 extension 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 Switchhook 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 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 selected 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 deemer 
gizes and restores its armatures before any of 
them, except armature 25, has completed its 
stroke. At armature 25 the short circuit of relay 
21 is removed and the relay again commences to 
energize and attract 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 

to permit relay 21 to restore. 

1,929,474 
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 arnature 22, allow 
ing that armature and consequently the other 
arnatures of relay 21 to restore. Al'mature 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 arnature 24 and nake contact prepares a cir 
cuit for the upper winding of relay 27, and at its 
arinature 26 and make contact prepares an aux 
iliary circuit for the collect magnet 12. When the 
arnature 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 to reduce the impedance 
thereof. Aithough the Winding of relay 21 is 
short circuited, its armatures cannot retract be 
cause of the retracted position of armature 28 
of relay 27 as explained. 

Conversation 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 
and closes switchhook contacts 2-3. When the 
current flow in the calling line is restored to nor 
mal by the connector, the current flows from the 
positive conductor 16 over conductor 31, through 
coin contacts 6-5, Winding of collect magnet 12, 
make contact aind arnature 26 of relay 21, rest 
ing contact and arnature 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 armature 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 it con 
pletes the following circuit for relay 27; positive 
conductor 16, conductor 31, coin contacts t-6, 
arnature 24 and make contact of Irelay 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 30 are 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 arnature 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 
tion Shown in the diaWings and in readiness for 
another call. 
ASSunning that the subscriber of Substation. A 

had inadvertently deposited a coin before re 
moving the receiver from the switchhook, this coin 
Would have been immediately refunded because 
with the coin 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 Inagnet, 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 alma 
ture 19 of relay 7, electronic valve 37, switchhook 
contacts 3-2, and back to negative battery in 
the line switch over the line conductor 15. The 
refund magnet 13 will thereupon operate to refund 
the deposited coin and restore the coin contacts. 
Should the subscriber at payStation. A deposit a 

coin after removing the receiver from the Switch 
hook but before dialling, 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 previous 
condition at arnature 25 and its make contact 
of that relay would be open at coin contacts 9-8. 
Under these conditions, relay 21 will cornpletely 
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. 

from tile foregoing it will 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. It will also be appreciated that by the use 
of these valves the fow of current through the 
paystation apparatus has been directed to prevent 
conversation between a payStation subscriber and 
any other subscriber in a local connection until 
a coin has been deposited, even though the Con." 
nection has already been established. 
When the subscriber at the payStation. A desires 

to make a toll call, he will, after removing his 
receiver from the Switchhock, operate his calling 
device in accordance with the proper number 
to obtain connection to the toll operator. It is 
immaterial in this case whether or not the Sub 
scriber deposits a coin after removing his receiver 
but before operating his calling device. For the 

3 sake of description, 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. 

It will also be assumed that, after the line 
switch LS 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 trunk 
43-45, leading to the toll operator's position. 
When this occurs, the selector functions in the 
usual manner to extend the calling loop 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 100, 
lower left-hand winding of repeating coil I, nor 
mally closed contacts controlled by armature 160 
of relay 156, resting contact and armature i55 
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 
contacts 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 1-2, negative line conductor 15, through 
the line Switch to wiper 38, negative talking con 
ductor through the selector S, line wiper 38' 2nd 
bank contacts 40, negative trunk conductor 43, 
armature 114 and resting contact of relay 13, 
armature 154 and resting contact of Irelay i52, 
normally closed contacts controlled by armature 
158 of relay 156, upper left-hand 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, arnature 140 and resting con 
tact of relay 138, normally closed contacts con 
trolled by armature 134 of relay 132, arnature 
102 and make contact of relay 100, resting con 
tact and armature 119 of relay: 113, and winding 
of relay 122 to battery. Relay 122 operates in 
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 coin 
ductor 44, and at armature 124 starts the con 
tact of this armature vibrating. The make con 
tact of arnature 124 is provided With a Weight 
which causes the contact to Vibrate 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, thereby 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 arnature 104 and 105 
but at arnature ii)6 completing the circuit of 
relay 176 from grounded armature 136 and rest 
ing contact of relay 132, arnature 12 and resting 
contact of relay 107, arnature 106 and nake 
contact, and winding of relay 16 to battery. 

Relay 176 is shown diagrammatically as pro 
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 i76. 
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 
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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 cutting 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 
trolled by armature 120 of relay 113 and resting 
contact and armature 143 of relay 138. Relay 
i13 operates in this circuit and at its armature 
120 and nake 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 100 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 L2, 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 il3 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 
23,000 ohms 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 circuit, as will be explained 
later. 
When the resistance of the leop circuit is in 

creased, relay 144, being marginal, deenergizes 
and at its armature 145 and resting contact Con 
pletes the following circuit: ground, armature 
140 and resting contact, normally closed con 
tacts controlled by armature 134, resting con 
tact, and armature 104 of relay 103, resting Con 
tact and armature 108 of relay i07, 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 

1,929,474 
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 L', 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 connes 
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 i47, at armature 
109 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 Imake 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 176 which again operates to short cir 
cuit the cailing loop circuit to remove the 110 
volt current therefroin. 

Relay i22 operates when its second energizing 
circuit is ciosed by 'eiay 107 and at its arnature 
124 starts the contact vibrating. This contact 
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finally coines to rest and completes the circuit 05 
of relay 103 in parallel with that of relay 122 by 
way of resting contact and amature ill of re 
ay 107. Relay 103 operates and at its arma 
ture 105 connpletes the circuit for relay 128 by 
way of arnature 109 and make contact, noriinally 
closed contacts controllied by arnature 130 of 
relay 128, Winding of relay 128, resting contact 
and armature 67 of sleeve relay 165, and 
through the resistance to battery. 

Relay 123 operates and at its armature i29 
and make contact completes the circuit of relay 
132 from ground through resting contact and 
arranature 140 of relay i32. At its armature 13i 
relay 128 completes the circuit of the line lamp 
L., Fig. 3, over conductor i74. 
Relay 132 operates when its circuit is closed, 

at its al'mature 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 26, at arnature 135 preparing a 
locking circuit for itself, at armature 136 open 
ing the circuits of relays 16, 08, 10, i13, and 
22, and at a'nature i37 disconnecting positive 

1i0-voit current from conductor 45. 
Relay i13 upon leleasing after its circuit is 

opened, reconnects the relay 130 to the con 
ductors 43 and 45, and relay 176 upon releasing, 
removes the Short circuit from the caling loop 
by gradually increasing the resistance of the 
short circuit to the maxin. In 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 armature 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 position the trunk 169-175 terminates. 
With reference to Fig. 1, the operation of the 

paystation equipment at Substation A, when the 
positive 10-volt current is applied to the call 
ing loop by relay 13 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 bank3 
of wiper 39 of line switch LS, wiper 39, con 
ductor i8, impulse contacts 32 of calling device 
C, copper-oxide valve 34, primary winding of 
induction-coil relay 17, normally closed contacts 
controlled by armature 20 of relay 17, transmit 
ter , SWitchhook contacts 1-2, coinducto' 15 
through line switch TS, wipei 38, 2pper talking 
conductor through Selector S, Wiper 38' aind 
bank contact 40, and trunk conductor 43. It 
will be remembered that conductor 43 is con 
nected to ground in the trunk circuit and the 
conductor 45 is connected to positive 110-volt 
current source through the winding of relay 144. 

Relay 17 operates by means of its primary 
winding in this circuit and immediately attracts 
its armatures, at its arnature 20 opening the 
inormally closed contacts and closing its make 
contact, thereby culting 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 long as the 
110-volt current flows. At its arrnature 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 
a, coin has been deposited, the coin contacts will 
be in their operated position. 
circuit of the refund magnet is as follows: posi 
tive 110-volt current on conductor 16, conductor 
31, coin contacts 6-5, Winding of refund magnet 
13, copper-oxide valve 35, make contact and 
arnature i8 of Irelay 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 and receiver R, to the line. 
The inclusion of the 6000-ohn resistance and 

the 3200-ohm holding winding in series with the 
calling loop circuit increases the resistance of that 
circuit Siliciently 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 itself 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 

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 operation of 
relay 128, Fig. 2, the circuit of the line lamp.L, 
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 
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, re 
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, sileeve 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 contact, 
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 
mature 167 opening the circuit of relay 128, which 
relay deenergizes. The supervisory lamp S. fails 
to light in series with relay 165 because of the 
comparatively high resistance of the lower 
winding. . . 
Upon deenergizing, relay 128 at its armature 

131 and make contact opens the circuit of the 
line lamp L and at the resting contact of that 
arnature completes the circuit of payStation 
lamp 1 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 
ing of the lamp L.1 informs the toll operator 
that a payStation is calling. This lamp remains 
lighted as long as the connection is maintained, 
serving as a constant reminder to the toll op 
erator. 

Additional results of the restoration 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 relay which 
is traceable from ground, arnature 101 and make 
contact of relay 100, arnature 130 and resting 
contact of relay 128, make contact and arma 
ture 35 of relay 132, and winding of relay 132 
to battery. - . . 

A locking circuit for relay 132 is also con 
pleted over conductor 170 and make contact and 

5. 

80 

85 

90 

95 

100 

105 

110. 

115 

120 

125 

130 

135 

140 



6 
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 
lo 
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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 ever 10 which moves the latch 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 ground at make contact and armature. 
148 of relay 47. 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 to reverse 
the 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 part of the 
Operator. Relay 21 cannot operate as a buzzer 
in this case because, when the current reversal 
occurs, 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 connected to the nega 

65 tive 110-volt current over conductor 172, spring 
contacts of jack J and plug P, and conductor 
203. Relay i81 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 169, 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 

1,929,474 
and armature 168 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 coin 
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 foll 
lowing circuit for the collect magnet 12: nega 
tive 110-volt current on conductor 16, 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 
When 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 foll 
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. 

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 
ground to the tip conductor 201, opens the sleeve 3G 
conductor 202, and connects positive 110-volt 
current to the ring conductor 203. Relays 165, 
16, and i3 function the Sane 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 S and coin 
pletes the circuit of the refund magnet 13 as pre 
viously described, which magnet thereupon op 
erates and returns the deposited coins to 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 
Suit 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 arnature 17 of 
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relay 113, al'mature 141 and resting contact of 
relay i38, and through the upper 10-ohm winding 
of relay 165, and over the previously described 
Circuit to the lainp Si and battery. The upper 
10-ohn 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 cal 
ing Subscriber has hung-up as requested. Re 
lay i65 remains energized in Series with the 
Supervisory lanp SL. 
The connection is maintained with the pay 

Station since relay 132 remains locked up. to 
ground oil conductor i70 fron Springs of jack 
J and Elaintains the holding ground for the Se 
lector S and line Switch. S. on the release trunk 
COinductor 44 through its arnature 134 and nake 
contact and resting contact and armature 40 
of relay 138. When the operator. has extended 
the connection. Or When she desires to inform the 
calling Subscribe that She is unable to extend 
the connection, she operates her ringing key K3 
which OpenSSleeve Conductor 202 to restore sleeve 
i'elay iG5 and connects negative exchange bat 
tery to the tip conductor 20. Relay 153 of the 
trunk circuit thereupon operates fron ground, 
Wiilding of relay 53, resting contact and arrina 
ture i62 of relay 161, resting contact and arma 
ture 66 of relay 65, coinductor 69, tip contacts 
Qf jack J and plug P, and over tip conduictor 20. 
to negative battery Supplied through the nake 
Contacts Of ringing key K3. 

Relay 153, upon operating, at its airmature 155 
and make contact connects ringing generator by 
way of resting contact and armature i2l of relay 
31 to conductor 45 and thence over the lower 

talking conductor through the selector and life 
Switch to the condictor 16, and through the ring 
er 3 and condensei to ground to Signal the Sub 
scriber 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 
desen unsuccessful in extending the call. 

It may happen that the toll Operator, because 
f 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 nomentary operation of key K, until she is 
ready to cai back. When the SWitchhook SpringS 
are restored by the replacement of the receiver, 
the following circuit is completed: ground Sup 
pied through conductor 16 through the Upper 
Winding of relay 100, conductor 31, Coin COIl 
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 lowei' winding of relay 100. Relay 
27 energizes in this circuit and at the connence 
inent of the noving of its ariinatures Opens the 
contacts 30, thereby interrupting its OWn circuit 
before it has had time to completely attract its 
arnature 28 and release the relay 2. This Open 
iing of the circuit of relay 27 causes that relay to 
restore and at its amature 30 and resting con 
tact again completes its circuit. Relay 27 there 
fore repeatediy energizes and deenergizes and by 
So doing generates a tone which is heard by the 
operator and which informs the operator that 
theire are coins in the coin hopper to be either 
collected or refunded. If, after a tirine, the opera 
to deterinines 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-Wolt CUrient, 
regardless of polarity, operates the collect Inag 
net 12, Since relay 17 cannot operate to Operate 
the refund magnet because of the open con 
dition of hookSWitch contactS 1-2. 
When the Subscribers have connpleted 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 Irelay G0 aid the 
lighting of the Supervisory lamp Si as previously 
explained to provide the operator with disconnect 
Supervision. The operator thereupon withdraws 
the plug F from the jack J and the plug P' from 
the jack J. 
Removal of plug Pfrom jack J resultS in the re 

In Oval of ground from conductor 170 at jack. COIn 
tactS. 200 and the removal of battery from the 
sleeve conductor 171. Relay 165 restores when 
the battery is removed from conductor 17i but 
Irelay 132 remains operated in the following cir 
cuit after the giround is disconnected fron con 
ductor 170 at the jack: ground, inake contact and 
airmature i50 of relay i47, resting contact and 
arnature 42 of relay i38, lower Wilding 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 10i of relay 100 by Way of its 
own make contact aid amature 14i. Other re 
Sults of the operation of relay 138 are the coil 
pietion of the obvious circuit of relay 113 at make 
contact and arnature 143, the Opening of the Cir 
cuit of its lower Winding and consequently the 
circuit of relay 132 at armature 142, the reinoval 
of ground from the release trunk conductor 44. 
at arnature 140, and at arnature 139 the appli 
cation of another ground connection to the re 
lease trunk conductor 44. 
Relay 113 Operates, When its circuit is co 

pleted, at ariature i.16 and nake contact makeS 
an additional ground connection to the release 
trunk conductor 44, at armature 114 and imake 
contact connectS trunk conductor 43 to ground, 
at a nature 117 opens the locking circuit of re 
lay 38 and at the make COntact of that airmature 
prepaires another locking circuit for that relay, 
and at airmature 2 and nake contact connectS 
trunk conductor 45 to the airinature 37 of relay 
32. 
Relay 132 restores. When its circuit is opened. 

by relay 138 and at armature 137 and resting coin 
tact ConnectS positive 110-volt current through 
relay 144 and through nake contact and arra 
ture 121 of relay 113 to trunk conductor 45 and 
consequently through the Selector 
Switch to conductor 16. Since relay 21 is ne 
chanically locked in its Operated position and 
Since the receiver at this time is on the hook, 
the positive 110-volt current operates the col 
lect magnet 12 in the following circuit: 
ductor 16, conductOr 31, Coin contactS 6-5, 
winding of collect magnet 12, make contact and 
arinature 26 of relay 2, resting contact aid ar 
mature 19 of relay 17, electronic valve 37, hook 
Switch contacts 3-2, and conductor 15 to grouild 
On conductor 43. Relay i44 and collect raag 
net 12 Operate on this illioW of 110-volt current. 
Relay 144 at its armature 146 completes a lock 

and line 
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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 completes the following circuit: 
positive 10-volt eurrent on conductor 16, con 
ductor 31, coin contacts 6-5, armature 24 and 
make contact of relay 21, upper winding of relay 
27, 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 its arinature 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 nanner. 
This application of positive 10-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 norinally 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 imagnet 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 S1. 
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 main 
ner to select an idle outgoing trunk to an op 
erator's position. It Will be aSSuined 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 S1 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-volt 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 coin 
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 
Ll Will not be completed. By this means, the 
toll operator Will know that the call is being 
extended from a local station and that there will 
be no need for her to perform any coin-control 
ling operation. 

Since in this case relay 147 is in the deener 
gized position when the connection is talken 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 of 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 make 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 automatic 
exchange employing. Such a trunk circuit is ina 
terially reduced, since it is unnecessary to pro 
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wide 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 gained is: 
1. In a telephone Systein, a station having coin 

collecting apparatus, a trunk circuit, an auto 
natic SWitch controlliable from Said Station to 
seize said trulink to extend a Call, and means 
asSociated With Said tirunk circuit and responsive 
to the seizure thereof by said Switch for oper 
ating said apparatus to refund any coin deposited 
theireia. 

2. In a telephone systern, a payStation pro 
vided with coin collecting aid refuilding appa 
ratus, an operator's position provided With a 
link circuit for extending calls, a trunk circuit 
terminating at said position, an automatic SWitch 
controilaiole froin 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 collect any deposited coins. 

3. In a telephone system, a payStation pro 
vided with a coin collector, a trunk circuit ter 
ninating in an operator's position, a Source of 
Special current associated with Said trunk circuit, 
an attornatic SWitch controllable from Said pay 
sation to seize said trunk circuit to extend a call 
to said position, and lineans in said trunk circuit 
responsive to the seizure of said trunk for no 
inentarily applying said special current thereto 
to operate said collector to refund a deposited 
coin. 

4. 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 controllable from 
said station, after the receiver thereat has been 
renoved fro; the receiver hook, to seize said 
trunk circuit to extend a call to Said position, 
a source of Special current aSSOciated with Said 
trunk circuit, means in Said trunk circuit re 
sponsive to the seizure thereof for signalling said 
position and for momentarily applying Said Spe 
cial current thereto to operate Said Collector to 
refund a deposited coin, said link circuit there 
after being connected to Said trunk circuit to 
extend the call, and means in said trunk circuit 
responsive to the disconnection thereof from said 
link circuit after the call has been terminated 
for again noimentarily applying said special cur 
rent to the trunk to operate Said collector to 
collect, coins deposited after said refunding has 
taken place. 

5. in a telephone System, a calling line provid 
coin collecitor at the Substation of the 
isk circuit terrainating in an operator's 
SClice of Special current associated 

circuit, neas controllable over 

iy applying Said Special current to 
Said line and gradually renowing Said Special cur 

said trunk circuit being short circuited 

9 
rent theirefron, Said coin collector Operated by 
the Special current to refund a deposited coin. 

6. In a telephone systern, a calling line provid 
ed with a coin collector, a trunk circuit terminat 
iing in an operator's position, a Source of Special 
current associated with the trunk circuit, means 
controllable over Said line for connecting the line 
to the trunk circuit, to extend a call to said po 
sition, and neans operating automatically re 
S}onsive to Such connection for gradually short 
circuiting said line, connecting Said Special cur 
rent to Said triak circuit, gradually reinOWing 
Said short cicliit to apply. Said current to Said 
line, again gradially short circuiting said line 3. 

to renove £3.i.d circuit therefroil, disCOnnecting : 
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said current from said trunk circuit, and again 
removing said singit circuit from said line, said 
coin collector operated by said Special current 
When apied to said line to refund a deposited 
Coin. V 

7. In a telephone systern, a calling line hav 
ing a coin collector, a trunk circuit terminat 
ing in an operator's position, a Source of Special 
current associated with said trunk, means oper 
able from the substation on said line for connect 
ing said line to said 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 circuit, 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 collectOT operated by Said cur 
rent on said line to refind a deposited coin. 

8. (in a telephone Systein, a caling line having 
a coin collector, a trunk circuit terminating in an 
operatoi's position, a Source of Special current 115 
associated with said trunk, neans controlled 
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from said calling line for connecting said line to 
said trunk, a high resistance bridge circuit 
across said trunk including a series of non-COIn 
pressed carbon discs, a relay in said trunk circuit 
adapted when operated to compress said discs to 
decrease the resistance of said bridge circuit and 
adapted to release slowly to gradually 'enowe the 
pressure froy said discs to gradually increase the 
resistance of bridge circuit, the line end of 

When the 
iiidge resistaice is jovi, 2...eans responsive to the 
connection of Said line to Said trunk to inonen 
tarily operate said relay to short circuit Said line 
and then connect said Special current to Said 
trunk, said relay releasing slowly after the no 
mentary operation and gradually increasing the 
resistance of said bridge circuit, thereby grad 
ually removing said short circuit to gradually 
appiy Said current to said line, said coin collector 
thereupon operating to refund a deposited coin. 

9. In a telephone System, a calling line, a tirunk 
circuit, a source of special current associated with 
said trunk, means for coinnecting the line to the 
trunk, a high resistance bridge circuit acroSS the 
line end of said trunk, a relay in Said trunk. Oper 
ated responsive to the connection of the line to 
the trunk, means responsive to the operation of 
said relay for decreasing the resistance of Said 
bridge circuit to short circuit said line, and 
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 short 15, 
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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 trulink, means for connecting Said iine to said 
trunk, a normally high 'esistance 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, ineans 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 
elation of Said relay for connecting said Special 
Current to Said trunk and controlling said sec 
Ond-mentioned Aleans 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 Sihort circuit said line to remove said spe 
Cial Current therefronn and disconnect said spe 
Cial Current from said trunk while said line is 
momentarily Short circuited. 

11. In a telephone System, a calling line hay 
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, call 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 trunk, 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 Collect any deposited coins or is operated 
When the Current of positive polarity is applied 
to refund deposited coins, and means operating 
autoimatically When Said link is disconnected 
fron Said trunk after the call is terminated 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 COinS are therein to coiect those coins. 

12. In a telephone System, a calling line, a coin 
Coiector at the SubStation of said line having 
a collect magnet and a refund magnet, a trunk 
Circuit terminating in an Operator's position inav 
ing a link circuit for extending a cai tiere 
through, a Source of special current of positive 
and negative polarities, means for connecting 
Said calling ille to said trunk to extend a call 
from Said line to Said position, means in Said 
tilink responsive to Such connection for no. 
ninentarily connecting the special current of pas 
itive polarity to Said trulik and to said line and 
for Signalling Said position, ineans at Said Sub 
Station for directing Said positive polarity cul 
rent through Said refund magnet to operate that 
magnet to refund a deposited coin, and sneains 
in Said link circuit effective after Said link has 
been connected to said trunk to extend the call 
through Said position for applying at will eithe: 
of Said polarities of the Special current to Said 
tiunk and line, Said iheans at Said Substation di 
lecting the Special current of negative polarity 
through the Winding of the collect magnet to 
Collect coins deposited at the request of the op 
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elatio or directing the special current of posi 
tive polarity through the winding of the refund 
ag;3t tO refund Such coins. 
3. In a telephone Syster, a calling line, a 

COil CollectOi at the Substatio of said line law 
ing a collect magnet and a refund nagnet, a 
tuik circuit terminating in aii operator's posi 
tion having a link circuit for extending calls 
therethrough, a, Source of special current of pos 
itive and legative polarities, ineans for connect 
ing Said calling line to Said trunk circuit to eX 
tend a call to Said position, neans in Said trunk 
Operating autoimatically responsive to that con 
Inection O ii.10ineintarily apply the Special cur 
eit. Of positive polarity to Said line, and means 

in Said liik circlit effective after Said link circuit 
is connected to said tiunk for applying at Will 
the Special current of either polarity over said 
i"unk O Said line, and circuit neans including 
eiectronic Valves at Said Substation foie directing 
the fow of said special current of positive polar 
ity through the refund magnet and that of neg 
ative polarity thirough the collec, magnet. 

14. In a telephone System, a payStation line, a 
Coin CollectOr at the payStation having a collect 
agnet aid a refund imaget, a local line, a 

tlilk Circiit terminating in an Operator's posi 
tion ihaving a link circuit for extending calls 
therethrough, a Source of Special current asso 
Ciated With S&id trunk circuit, neans for connect 
ing either of Said ineS to Said trulink circuit to ex 
tend a cali to Said position, lineans in Said trunk 
Qislating 3, itOrnatically responsive to the coin 
inection of a cailing line thereo to joinentarily 
apply Said Special Cuirrent to that line, circuit 

he payStation effective Wine the 33y 
inse is the C3.iing line for directing said . 

fid in agilet to refund a deposited coin, and 
Ileans in Said trunk Circuit Operating autotiati 
cally UOn the disconnection of Said link circuit 
from Said trunk upCin the tel'inination of a call 
by the calling station for moineintarily applying 
Said Special current to the calling line only when 
the caling liae is said payStation line, Said cir 
cuit reans at Said payStation under thesa coin 
ditioins directing the Spscia, current through the 
Winding of the collect imaginet to collect coins de 
posited at the request Of the operator. 

15. In a telephone payStation appaiatus, a 
coin collector having a collect, iagnet and a re 
fund magnet, COIntact Spirings controlled by the 
receiver hook of the telephone, and circuit, con 
nections for Said iii.2gnets including said contact 
Spirings, wereby, operating ctitient of a positive 
poiarity aipplied to Said connectioS Operates the 
refund maginet to refund a deposited coin Wien 
the receiver is off tie hool and operates the gol 
lect magnet to collect a deposited coin. When tile 
receiver is on the ROOK. 

6. In a telephOne payStation apparatllS, a coin 
collector having a collect magnet, and a refund 
nagnet, contact Springs controlled by the re 
ceiver hook of the telephone, current flow di 
recting devices, and circuit continections for Saig 
in agnets inciding Said contacts and said devices, 
whereby operating current of One polarity ap. 
pied to Said connections is directed to operate 
the refund nagnet when the receiver is off the 
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 inagnet and a refund 
magnet, Contact Springs aSSociated with Said co 
lector &nd (Oved 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 
180tio:S for Said InagnetS including said coin 
contact Springs and Said hock contact Spirings, 
Winereby operating current of constant polarity 
applied to Said con:lections Operates the refund 
i&gnet. When the receive is of the hook to re 
fund a deposited coin and operates the collect 
inagnet When the receive is or the hook to coi 
lect a deposited coin. 

18. In a telephCne payStation apparatus, a coin 
Collector having a collect inagnet, and a refund 
magnet, CCntact Springs aSSociated with Said 
collector and operated by a coin deposited therein, 
contact springs controlled by the receiver hook 
of the telephone, current illow directing devices, 
and circuit CORElectionS for Said in agilets inciuld 
ing said coin-controlled springs, said hook-con 
tirollied Spiring3, 8:al Said devices, whereby oper 
lating current of a constant polarity applied to. 
Said connection3 after said coin contacts have 
been operated by a deposited coin is directed to 
operate the refind imagnet when the receiver is 
off the hook to refund the deposited coin and 
directed to operate the collect magnet when the 
receiver is on the hook to collect the deposited 
Coin. - 

19. In a telephone paystation apparatus, a coin 
collector having a collect magnet and a refund 
Imaginet, contact Springs associated with the col 
lector and operated by a deposited coin, meains 
for maintaining the coin contacts operated, co 
tact Springs controlled by the receiver hook of 
the telephone, current fow directing devices, cir 
cuit Connections for Said imaginetS including both 
of said contact Springs and Said de whereby 
operating current of a single poiarity applied to 
said connections after a coin has been deposited 
operates the refund magnet, when the receiver is 
off the hook to refund the deposited coin and 
operates the collect inagnet, when the receiver is 
On the hook to collect, the coin, and iiaeans oper 
atted by each in agilet to restore Said coin contacts. 

20. In a telephone systein, a telephone instru 
inent, a coin collector having a collect magnet 
and a refund magnet and associated with said 
instrument, a line connecting said instrument 
with the exchange, contact springs controlled by 
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 inagnet 
winen the receiver is of the hook to refund a 
deposited coin and operates the collect magnet 
when the receiver is on the hook to collect a de 
posited coin, and whereby operating current of a 
negative p?oarity applied to the same side of Said 
line operates said collect magnet when the re 
ceiver is of the hook. 
2. In a telephone Systern, a two-conductor iii.2 

magnet, contact Spirings controlled by the receiver 
hook of said instrument, cilirant fioW directing 
devices at said substation, and circuit connections 
for connecting said magnets to said line includi 
ing said contact springs and said devices, whereby 
Operating Cirrent of a positive polarity applied 
to one conductor of the line at the excinange after 
a coin has been deposited is directed to operate 
the refund magnet when the receiver is off the 
look, Operating current of a negative polarity 

1. 
applied to the same conductor of the line at the 
exchange is directed to operate the collect inag 
net When the receiver is off the hook, and Oper 
ating current of either polarity applied to the 
same conductor is directed to operate the collect 
Inaginet when the receiver is on tile hook. 

22. In a telephone system, a payStation line 
having a coin collector at the Substation, a local 
line, a trunk circuit common to both of Said lines 
aid terrhinating in an operator's position pro 
vided with a pair of trunk signals and link circuit 
fair answering and extending calls, means for 
connecting either of said lines as a calling line 
to said trunk circuit, a source of special current, 
neans in said trunk circuit responsive to the con 
nection of a calling line thereto for inoinentarily 
connecting Said special current to tie calling line 
and opcrating one of Said signals to signal the 
operator at Said position, said coin collector oper. 
ted by said inomentary 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 circuit when the pay 
station line is connected thereto for Wiping out 
said one signal and operating. the cither signal, 
and means in said trunk circuit responsive to the 
disconnection of the link circuit therefrom when 
the paystation line is connected thereto for no 
inentarily connecting said special current to the 
paystation line, said coin collector thereupon op 
erated by the special current to collect any coins 
deposited at the request of the operator. 

23. In a telephone System, a caling payStation 
line, a trunk circuit terminating in an operator's 
position, a line lamp and a payStation lainp as 
sociated with the position end of said trunk cir 
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cuit, a link circuit at said position for answer 
ing calls extended thereto, means controlled from 
the paystation of said line for connecting said 
line to the trunk circuit to extend a call to said 
position, a special current supply circuit, a imar 
ginal relay included in the supply circuit, means 
in said trunk circuit responsive to the connec 
tion of said line thereto for nonentarily connect 
ing said supply circuit to said trunk, thereby: 
causing said special current to flow thirough the 
marginal relay and over the line to the paystation 
Whereupon said relay is operated, and for coin 
pleting a lighting circuit for said line lanp to 
signal the operator at said position, ineans at 
the paystation momentarily operated by the flow 
of special current over the line to monentarily 
and materially increase the resistance of the line 
to cause the restoration of Said marginal relay, 
In eans responsive to the restoration of said mar 
ginal relay for preparing a lighting circuit for 
Said payStation laiahp, said lamp circuit means 
responsive to the connection of said ink circuit 
to Said trunk circuit. When the call is as wered for 
opening the line lamp circuit and completing the 
prepared lighting circuit of the paystation lamp. 

24. In a telephone. Systern, a calling payStation 
line provided With a coin collector at the pay 
station, a toll operator's position, a trunk circuit 
terminating therein, a link circuit at said posi 
tion for answering and extending cais, a source 
of Special current of positive aid negative polari 
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ties, means for connecting said calling line to said. 
trunk circuit to extend a call to said position, 
Ireans in Said trunk responsive to such connec 
tion for momentarily connecting the special cur 
rent of positive polarity to said trunk and the 
calling line, said coin collector operated by the 
Special current to refund a deposited coin, means 
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for connecting said link circuit to said trunk to 
answer Said call, ileans 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 collect or refund at Will, and means 
in Said trunk circuit responsive to the disconnec 
tion of the link circuit from the trunk circuit 
after the call has been terminated at the pay 
station for nonsntarily connecting the Special 
current of positive polarity to said trunk and 
line, and naeans at the payStation operated by 
this monentary connection of Special current to 
restore said mechanically locked means. 
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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 toli service telephone system, a calling 
payStation iiine having a coin collector, a toll Op 
erator's position, circuit means for connecting the 
calling line to the operator's position to extend 
a call thereto, and means ai, 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 Operatoi to that effect. 

27. In a toll service telephone system, a calling 
line, a substation on said line having payStation 
apparatus, a tirunk 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, circuit connections at 
the Substation Wihereby 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 request, 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 Systein, 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. 
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29. In a telephone payStation apparatus, a coin 

collector having a collect magnet and a refulnd 
magnet, contact springs controlled by the re 
ceiver hook of the telephone, and circuit COInnec 
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 hook 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 imaginet to refunda, 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 cul'rent 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 nake contact, a current foW directing device, 
circuit connections 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, a 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 trunk 
circuit, means Operating automatically respon 
Sive to Said establishing of the Current flow for 
Onentarily interluipting that current flow and 

monentarily establishing a flow of said special 
Current Over the talking Strands to operate said 
neaSured Service device. 

34. in a telephone System, a 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 trunk 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 

18 
trolling said signalling means to indicate that 
the call is being extended over the payStation 
line. 

35. In telephone Syten, 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, meains 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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