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Application February 4, 1939, Serial No. 254,572 
(C.19-6.3) Claims. 

This invention relates to telephone systems and 
particularly to systems in which coin stations 
are equipped with designation transmitters for 
establishing connections automatically. 
The objects of the invention are to facilitate 

the establishment of different types of connec 
tions, such as connections to subscribers' lines 
and to operators' positions; to improve the sig 
nals that are used to distinguish the type of call 
that is being made from a coin station; to mini 
nize the acoustic disturbances incident to the 
deposit of coins; and otherwise to effect improve 
ments in systems of this character. 
It has been the practice heretofore to permit 

the patron of a coin station to dial and establish 
a connection to a local Subscriber's line and to de 
posit his coin after the called party answers. 
This is known as post-pay service. When the 
called party responds, the talking connection is 
disabled at the central office, and a tone is sent 
to the calling party notifying him that he must 
deposit a coin. The subsequent deposit of the 
coin reestablishes the connection, and conversa 
tion may then proceed. Also it has been possible 
in these prior systems for the coin patron to dial 
for an operator who makes the connection for 
him and requests him to deposit the necessary 
coins. In this case the operator verifies the de 
posit of the coins by means of the coin tones that 
are transmitted over the line to her headset. It 
will be noted, therefore, that the act of depositing 
the coin serves in one case to Send a signal to 
cause the automatic reestablishment of the talk 
ing connection and in the other case to send 
audible signals to the operator. 
According to the present invention improve 

ments are secured in these prior Systems by 
means of a circuit arrangement in which the 
deposit of the coins by the coin patron, and with 
out any discriminatory act on his part, causes a 
signal current of reduced intensity to be sent to 
the central office to effect the automatic reclo 
sure of the talking connection, on a call to a 
subscriber's line, and causes signal current of 
full intensity to be transmitted to the central 
office, when the coin patron has dialed for the 
operator, to notify her by the audible signal 
tones that the necessary coins have been depos 
ited. One of the principal advantages of this 
feature is that the operator is better able to hear 
and distinguish the coin tones, since they are 
transmitted over the connection by currents of 
unreduced intensity. 
A further feature and advantage of the in 

vention is that the deposit of the coin for the 
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transmission of the signal tone to the operator 
does not appreciably alter the intensity of the 
current normally flowing over the line to which 
the Operator's headset, and also the receiver at 
the coin station are effectively connected. Con 
sequently the deposit of the coins is not accom 
panied by acoustic disturbances. 
The foregoing and other features of the inven 

tion Will be discussed more fully in the follow 
ing detailed specification. 
In the drawings accompanying the specification 

Figs. 1 and 2 when taken together disclose an 
automatic telephone system including the equip 
ment essential to an understanding of the pres 
ent invention. 

Fig. 1 illustrates, largely in diagrammatic man 
ner, a line finder Switch and the associated first 
selector switch. This figure also discloses the de 
tails of the coin-control circuit interconnecting 
the line finder and first selector, The figure fur 
ther discloses a telephone line equipped with a 
coin-controlled substation, 

Fig. 2 illustrates diagrammatically a succeeding 
selector switch and a connector switch for com 
pleting connections to a called subscriber's line. 
This figure also illustrates an operator's posi 
tion and a trunk circuit extending to her posi 
tion from the first selector switch of Fig, 1. 
The equipment at the substation of the coin 

line OO includes the usual telephone transmitter 
fo, receiver 02 and an impulse dial 03. It 
also includes a coin receiving chute 64, a tone 
gong 05, and contacts 06 which are opened mo 
mentarily by the action of the coin falling 
through the chute 04 and into the till below. 
In parallel with the contacts 106 is a resistance 
f OT, which in turn is shunted by a rectifying 
element 08. . . 
The purpose of the resistance Of is to diminish 

the flow of current over the line to the cen 
tral office to cause the release of a relay thereat 
to condition for conversation a connection that 
has been established to a subscriber's line. As 
will be explained more fully hereinafter, the di 
rection of current flowing over the coin line 00, 
on a call extended to a subscriber's line by dial 
ing, is such that the rectifier 08 does not inter 
fere with the function of the resistance Ol, 
whereas on a call to an Operator's position cur 
rent flows in the opposite direction over the coin 
line 00 and passes through the rectifier 08 un 
diminished by the resistance 07 when the con 
tacts O6 are momentarily opened by the depos 
ited coin. In this latter case the operator is 
listening to the tone produced by the gong 05, 



2. 
which is in acoustic relation. With the trans 
mitter of, and the opening of contacts 06 an 
instant after the gong is struck by the coin does 
not reduce the intensity of the tone current or 
produce an objectionable acoustic disturbance, 
both of which would tend to impair the effective 
ness of the signal tone on Which the operator de 
pends to detect the fact that the patron has 
complied With her request. 
Thus on a call to a subscriber's line the act of 

depositing a coin, after the connection has been 
established, serves to transmit a signal of reduced 
intensity to operate equipment at the central 
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office for the purpose of rendering the estab 
lished connection effective for conversation; and 
the same act of depositing a coin at the request 
of the operator on a call to her position serves 
to transmit to the operator...a signal tone of un 
reduced intensity. 
The coin line 00 appears in the bank of a line 

finder switch Fat the central office, and the finder 
Fis interconnected by a coin-controlled circuit 
CC with the first Selector Switch. S. The Selector 
Shas, access to succeeding. Switches, such as Se 
lector S- and connector C, to other lines in 
the exchange. The selector S also has access by 
way of the trunk circuit T. to an Operator's 
position. 
While the invention is not limited to any par 

ticular type of telephone. System, it may be aS-. 
Sumed for the purpose of the present disclosure 
that the central office illustrated is equipped with 
SWitches: of the Well-known. Step-by-step type. 
And the rectifying element used at the Substa 
tion in conjunction with the resistance and coin 
operated contacts may be of any Suitable type, 
such as the copper-oxide rectifier. 
The invention will be explained further by de 

scribing the operation of the equipment shown 
in the drawings. To this end it Will be assumed 
first that a patron at the Substation of the coin 
line 00 Wishes to converse. With the Subscriber 
of line.200. The calling patron first removes the 
receiver 02 from the Switchhook, closing the line 
loop. circuit to initiate the hunting operation of . 
the line finder F. When the finder F seizes the 
calling line, a dialing circuit is completed through 
to the first selector switch. S. This circuit may 
be traced from battery through the left winding 
of impulse relay 89, normal contact of relay 9, 
through the lower winding of the polarized relay 
ill, conductor 2, lower normal contacts of re 
lay 3, middle brush of the line finder F, line 
conductor f4 through the right winding of the 
induction coil 5, transmitter if, contacts of 
dial 3, conductor 6, normally closed contacts 
106, through the closed switchhook contacts over 
the other line conductor ill, upper brush of the 
finder F, upper normal contacts of relay 3, 
conductor 8, upper winding of relay normal 
contacts of relay fo, through the right winding 
of relay 9 to ground. Relay (9 operates and 
causes the operation of the slow-release relay 

9, which applies. holding ground potential to 
the sleeve conductor 120 to hold the line finder 
switch Fin the well-known manner. 
Since the coin line () is a post-pay line, the 

patron proceeds to dial the desired number with 
out depositing a coin. The operation of the dial 
03. transmits the usual series of designation im 

pulses, and the selector switches S and S-? are 
operated successively to extend the line to the 
connector switch. C. When connector C is seized, 
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the impulse circuit is extended through to the 
windings of the impulse-relay 20? by way of the 75 
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front contacts of the operated cut-through relay 

0 in selector S, and a similar relay in selector 
S-, and the normal contacts of relay 202 as 
Sociated with the connector switch C. The call 
ing patron, continuing to dial, sets the con 
nector Switch C on the terminals of the called 
line 200, the called subscriber's line is rung, and, 
When the called party answers, relay, 22 operates 
in Series With his line: to reverse: the connection 
of the windings of relay 20 to the circuit in 
coming from the calling station. 
Up to the time the called party: answers, the 

direction of current flowing through the Wind 
ings of polarized relay f is such that the relay 
does not operate. However, the reversal of cur 
rent, caused by the answering of the called line, 
results in the operation of relay and the clo 
sure of its contacts. Relay in operating 
causes, the operation of relay 2 in a circuit 
traceable from battery through the normal con 
tacts of relay. 22, contacts of relay. , conductor 
| 23 through the normal contacts of relay 3, 
Windings of relay 2 to ground. Relay 2 closes 
an obvious circuit for the operation of relay. 24 
and also closes a circuit through the upper nor 
mal contacts of relay - 3 and the Winding of 
relay 25 to battery. Although relay 25 is mar 
ginal, it receives Sufficient current from this cir 
cuit to operate. Relay 24, in operating closes a. 
circuit from battery on conductor 23 through the 
lower contact of relay. 24 and the winding of 
relay of 3 to ground. Relay 3, operates and 
locks through its inner lower front contact inde 
pendently of its operating circuit. 

Relay 3 in operating opens the tip and ring 
conductors of the established connection to dis. 
able. Said connection so that conversation cannot 
ensues until the calling patron has deposited a 
coin at the Substation. During the time the con 
nection is. Severed at the contacts of relay 3 
the SWitches beyond are held by a bridge circuit 
closed through the middle front contacts of re 
lay 24 and the resistance - f29. Relay 3 also 
connects relays 2 f and 25, to the conductors of 
the coin line (0 for the purpose of testing the 
line and detecting the depositing of the necessary 
coin. The test circuit may be traced from bat 
tery through the Winding of the marginal test 
relay, 25, upper front contacts of relay 3 
thence through the line finder and over con 
ductor 7, through the - switchhook contacts at 
the substation, through the parallel paths in 
cluding coin contacts, 6 and resistance 1 to 
conductor 6, thence as previously traced over 
the other line conductor through the finder and 
the lower front contacts of relay f3, windings 
of relay f2 to ground. Since the contacts 96 
close a short circuit around resistance 07, the 
intensity of current flowing: in the test circuit 
is sufficient to hold the marginal relay 25 oper 
ated. It Will be noted that the polarity of the 
recifier 8 is such as to oppose the flow of cur 
rent in the test circuit above traced. Accordingly, 
the current in this test circuit. must flow by way 
of the contacts 06, when closed, or by way of the 
resistance 101 when the contacts are open. 
The calling patron, having completed his dial 

ing and having established a connection to the 
called subscriber's line, is apprised by means of 
a signal tone that the connection will be ready 
for conversation assoon as he deposits the nec 
essary coin. The tone circuit may be traced 
from the tone source 26 through condenser 27, 
closed contacts of relay. 3, through the wind 
ings of relay f2 and also...over the test circuit 
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above traced through the winding of induction 
coil 5 at the substation and returning over the 
line through the winding of test relay 25. The 
patron hears the distinctive, tone in his receiver 
102 and deposits a coin 28 in the chute 04. As 
the coin falls, it hits the gong iO5, serving no 
useful purpose on this type of call, and an instant 
later opens the coin contacts 06 for a brief 
interval. The opening of these contacts includes 
the resistance OT directly in the test circuit, 
diminishing the intensity of the current flow 
and causing the marginal relay 25 to release. 
Relay 21, however, being Sensitive, does not re 
lease at this time. Relay 25 completes a cir 
cuit from battery through the inner upper con 
tact of relay 3, closed contacts of relay 25, 
uppermost closed contacts of relay 24, through 
the winding of relay 22 to the grounded sleeve 
conductor 20. Relay 22 operates and locks 
through its closed contacts to the sleeve con 
ductor 20. In operating, relay 22 removes bat 
tery from the conductor 23 causing relay 3 to 
release. Relay 3 disconnects the relays 2 
and 25 and recloses the tip and ring conductors 
to condition the established connection for con 
versation. Relay 2 in releasing opens the cir 
cuit of relay 23. Relay 22 remains energized 
to prevent the reoperation of the associated re 
lays during the conversational period. The re 
lease of relay 24 opens the bridge circuit through 
the resistance 29 and restores the control of the 
switches to the Switchhook contacts at the call 
ing station. 

After the coin passes into the till, the contacts 
i G6 reclose the short circuit around the resistance 
07 and the rectifying element 108 to effectively 

remove these devices from the transmission cir 
cuit. 
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At the end of conversation the calling and 
called parties replace their receivers, and the 
established connection is released in the usual 
lane. 

Assume next that the patron of the coin line 
30, wishes to call one of the Service operators, 

such as the toll operator. He initiates the call in 
the same manner, and the line finder F seizes the 
line and extends it to the first selector switch S. 
The patron dials the necessary designation to 
operate the selector Switch S to seize the ter 
minals of the trunkT extending to the operator's 
position. As explained hereinbefore, the direc 
tion of current flowing through the windings of 
relay it 89 over the calling line, while the selector 
switch. S is being operated, is such that the 
polarized relay. If f fails to operate. When the 
selector S seizes the trunk T, relay to operates 
to extend the subscriber's line through to the 
trunk, and currentis Supplied to said line through 
the windings of relay 203 without change of 
direction. That is to Say, Since the patron is 
calling the operator the established connection 
should not be disabled, as it was in the case of a 
call to a subscriber's line. Accordingly, no change 
is effected in the direction of current flow when 
the selector S seizes the trunk T, and the polar 
ized relay remains unoperated, and relay 3 
does not operate as before to disable the ex 
tended connection. Relay 203 in the trunk closes 
an obvious circuit for relay 204, and the latter 
relay operates the slow-release relay 205. Relay 
205 applies holding ground potential to the sleeve 
conductor 26 of the trunk. 
A signal (not shown) is displayed in any well 

known manner to attract the attention of the 
operator. When she responds by connecting the 
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plug of her cord circuit 207 in the jack 268, the 
relay, 29 operates and closes an obvious circuit 
for relay 20. Relay 2 to closes an alternate oper 
atting circuit for the relay 205. The operator 
converses with the calling patron and proceeds 
to assist him in the establishment of the desired 
connection. 

Having control of the desired connection, the 
operator requests the calling patron to deposit 
the necessary coins in the chute 84 before per 
mitting the parties to converse. As hereinbe 
fore described, the deposited coin 28 first strikes 
the gong 25 and then opens the contacts 66. 
At this time current is flowing over the extended 
connection from the windings of relay 203 in 
Such a direction that it passes readily through 
the rectifier 98 at the substation. The opening 
cf contacts 06, therefore, is without effect on 
this call, since the rectifier 8 offers a low re 
sistance to the flow of current and prevents the 
resistance element i from diminishing the cur 
rent intensity. Thus the tone transmitting cur 
rent flowing over the connection to the operator's 
telephone continues with undiminished intensity 
without regard to the action of the coin in 
opening the contacts 06. Furthermore, since 
the opening of these contacts does not produce 
a sudden change in the resistance of the circuit, 
the objectionable acoustic disturbance that would 
otherwise occur is obviated. 
At the end of conversation the calling patron 

replaces his receiver on the switchhook, result 
ing in the release of relays 203 and 224. Relay 
204 opens one of the circuits for relay 205, but 
the latter relay remains operated until the oper 
ator removes the cord circuit from the trunk. 
When she does this, having received a signal that 
the calling party has replaced his receiver, relays 
209 and 2.0, release, and relay 205 releases to 
remove holding ground from conductor 296. This 
permits the release of selector switch S and 
finder Switch F. 
What is claimed is: 
1. In a telephone system, a line equipped with 

coin-receiving mechanism at the substation, a 
central office having automatic switches therein, 
a Subscriber's line, an operator's position, means 
controlled by the party at said coin substation 
for Selectively operating said automatic switches 
to establish either a connection to said sub 
Scriber's line or a connection to said operator's 
position, means for supplying current to said 
coin line, impedance means, means responsive to 
the deposit of a coin in said receiving mecha 
nism when a connection has been extended to 
the Subscriber's line for rendering said impedance 
means effective to change the intensity of the 
Current flowing in said line to transmit a dis 
tinctive signal to the central office, means at 
the central office responsive to said distinctive 
Signal, and means responsive to the deposit of a 
Coin in Said mechanism when a connection has 
been extended to said operator's position for 
Sending a distinctive signal to the operator with 
out rendering said impedance means effective. 

2. In a telephone system, a coin line having 
mechanism at the substation for the reception of 
coins, Subscribers' lines, an operator's position, 
automatic switches for extending a connection to 
a subscriber's line and for extending a connection 
to said Operator's position, means controlled by 
the party at the coin substation for selectively 
operating Said automatic switches, means for 
Supplying current to said coin line, a resistance 
element at Said coin substation, means responsive 



4. 
to the deposit of a coin when a connection has 
been extended to a subscriber's line for effec 
tively including said resistance element in cir 
cuit to lower the intensity of the current flow 
ing in the coin line; and to transmit thereby a 
distinctive signal over the extended connection, 
means at the central office responsive to Said dis 
tinctive signal, means responsive to the deposit 
of a coin when connection has been extended 
to the operator's position for sending a distinc 
tive signal Over the coin line to the operator, 
and means effective while said signal is being 
transmitted to the operator for disabling said 
resistance element. 

3. In a telephone system, a line equipped with 
coin-receiving mechanism at the substation, a 
central office having automatic switches therein, 
a Subscriber's line, an operator's position, means 
controlled by the party at said coin substation 
for operating said automatic switches to estab 
lish either a connection to said Subscriber's line 
or a connection to said operator's position, means 
for supplying current over said coin line, means 
effective upon the answering of the called sub 
scriber. When a connection is extended to said 
subscriber's line for disabling the extended con 
nection to prevent conversation, a resistance ele 
ment and a set of contacts rendered effective by 
the deposit of a coin at the coin station for re 
ducing the intensity of the current flowing in 
the line to enable said established connection 
for conversation, means responsive to the de 
posit of a coin when a connection has been ex 
tended to the operator's position for sending a 
distinctive signal over the calling line to the oper 
ator, and means COOperating With Said resistance 
element and said contacts to render said re 
sistance element ineffective when said signal is 
transmitted to the operator. 

4. In a telephone system, a coin line having 
coin-receiving mechanism at the substation, a 
Subscriber's line, an operator's position, means 
for establishing a connection from said coin line 
either. to the. Subscriber's line or to the operator's 
position, means for causing current to flow over 
the coin line in one direction after a connection 
has been established to the subscriber's line and 
in the opposite direction after a connection has 
been established to the operator's position, a 
resistance element at the coin substation, means : 
responsive to the deposit of a coin for including 
said resistance element effectively in circuit with 
said coin line, a rectifying device at said coin 
substation for forcing the current in the coin 
line... to fioW through said resistance element on 
a call to said. Subscriber's line to transmit a 
distinctive signal over the established connection 
and for shunting the current around said re 
sistance element on a call to the operator to 
prevent said resistance element from effecting a 
reduction in the current flowing in said line, 
means at the central office responsive to said dis 
tinctive signal, and means for sending a dis 
tinctive signal to the operator when said re 
sistance element...is in circuit. with said coin 
line. 

5. In a telephone system, a coin line having 
coin-receiving mechanism at the substation, a 
subscriber's line, an operator's position, means 
for establishing a connection from said coin line 
either to the subscriber's line or to the operator's 
position, means: for causing current to flow over 
the coin.line in one direction after a connection 
has: been ... established to said subscriber's line 
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has been established to the operator's position, a 
resistance, element connected in Series with Said 
coin line at the substation, normally closed con 
tacts in parallel with said resistance element 
opened by the deposit of a coin to include said 
resistance element effectively in circuit with 
Said coin line, a rectifier connected in permanent 
parallel relation to said resistance element and 
said contacts, said rectifier serving to force the 
current in the coin line through said resistance 
element to transmit a distinctive signal. Over the 
established connection on a call to said. Sub 
Scriber's line and serving to shunt said resistance 
element on a call to the operator to prevent the 
resistance element from effecting a reduction in 
the current flowing When said resistance element 
is in circuit, means at the central office respon 
sive to said distinctive signal, and means for 
transmitting a distinctive tonesignal current over 
the coin line to the operator while said resistance 
element is in circuit with the coin line. 

6. In a telephone System, a coin line, a Sub 
station for said line including a coin chute, a 
gong arranged to be struck by coins passing 
through said chute, a microphone disposed in 
acoustic relation. With said gong, a Subscriber's 
line, an operator's position, means for establish 
ing a connection from said coin line either to 
the Subscriber's line or to the operator's position, 
means for causing current to flow Over the coin 
line in one direction after a connection has been 
established to a Subscriber's line and in the op 
posite direction after a connection has been es 
tablished to the operator's position, a resistance 
element connected in series with said coin line 
at the Substation, normally closed contacts in 
parallel with said resistance element opened by 
a coin passing through said chute after the coin 
has struck Said gong, said contacts when opened 
Serving to include said resistance element effec 
tively in circuit with said coin line, a rectifier 
connected in permanent parallel relation to said 
resistance element and said contacts, said recti 
fier serving to force the current in the coin line 
through said resistance element to transmit a 
distinctive signal over the established connection 
On a call to said subscriber's line and serving 
to shunt said resistance element on a call to 
the operator to prevent the resistance element 
from effecting a reduction in the current flowing 
when said resistance element is in circuit, means 
at the central office responsive to said distinctive 
signal, and means including said gong and said 
microphone for transmitting a distinctive tone 
Signal current over the coin line to the operator 
While said resistance element is in circuit with 
the coin line. 

7. In a telephone system, a coin line, a sub 
station for said line including a coin receptacle, 
a signal device arranged to be operated by coins 
passing into said receptacle, acoustic means as 
Sociated with said signal device, means for ex 
tending said coin line to establish either of two 
telephone connections of different character, 
means for causing current to flow over the coin 
line in one direction when one of said telephone 
connections has been established and in the op 
posite direction when the other of said tele 
phone connections has been established, an im 
pedance element connected in series with said 
coin line at the substation, normally closed con 
tacts in parallel with said impedance element 
Opened by the coin passing into said receptacle 
after the coin has operated said signal device, 
said contacts when opened serving to include said 
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impedance element effectively in circuit with said 
coin line, a unidirectional device connected in 
parallel relation to said impedance element and 
said contacts, said unidirectional device serving 
to force the current in the coin line through 
said impedance element to transmit a distinctive 
signal when one of said telephone connections 
is established and Serving to shunt said im 
pedance element When the other of said telephone 
connections is established to prevent the im- 9 
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pedance element from effecting a reduction in 
the current flowing when said impedance ele 
ment is in circuit, means responsive to the dis 
tinctive signal caused by the flow of current 
through said impedanese element, and means in 
cluding said signal device and said acoustic means 
for transmitting a distinctive signal current over 
the coin line While said impedance element is in 
circuit With the coin line. 

JAMES W. BRUBAKER. 


