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This invention relates to telephone systems 
and particularly to pay station service systems in 
Which a calling subscriber must deposit a coin 
before he can converse with the called subscriber. 
An object of this invention is to improve and 

Simplify pay station circuits for post-payment 
Service. Another object is to provide pay station 
circuits that function without any special equip 
ment at the central office. 

Heretofore systems have been provided in 
Which a transmitter has been disabled during 
certain periods of the call in which rectifiers 
have been used as blocking means, one in series 
With the transmitter and the other in parallel 
With the transmitter. 

In these Systems when a calling subscriber re 
moves his receiver from the hook, the transmitter 
current is such that it may pass through the 
transinitter and the rectifier in series there with. 
When the called party answers, the current re 
Verses at the central office and the transmitter is 
thereby disabled as the current passes through 
the rectifier in shunt of the transmitter. When 
the called party answers the calling party can 
hear the answer of the called party. The calling 
party then deposits a coin to momentarily open 
a connection in shunt of a resistance in the line. 
This causes apparatus at the central office to re 
verse the current and thus permit the current 
to pass through the transmitter and rectifier in 
series therewith. 
A feature of the present invention is a circuit 

arrangement of this type for pay station use in 
Which rectifier means are employed to disable 
the transmitter by the reversal of current prior 
to payment and to make the transmitter oper 
ative upon payment without again reversing the 
current. This feature may be embodied in an 
arrangement where one rectifier is placed in se 
ries with the transmitter and another is placed 
in shunt of the transmitter and the first rectifier. 
Normally, the direction of current may be such 
that it passes through the transmitter and the 
rectifier in series therewith and when the called 
party answers the current reverses. The trans 
mitter is thereby disabled by the current passing 
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through the shunting rectifier. The calling par 
ty, however, can hear the answer of the called 
party. When the calling party then deposits a 
coin, the series rectifier is short circuited and the 
path for the shunting rectifier is opened so that 
without again reversing the current, the trans 
mitter is made operative and without any rec 
tifiers in the transmitter circuit. Thus, a talk 
ing path is provided for the calling subscriber 

(C. 19-6.3) 

Without any second reversal of the current or 
any apparatus at the central office for providing 
Such reversal. The apparatus at the central of 
fice for reversing the current a second time as 
heretofore required in the prior art is thereby 
eliminated by the present invention and the 
transmitter circuit during talking is freed from 
all encuimbrances such as the rectifier in Series 
therewith, heretofore remaining in this circuit during talking. 
Another feature is an arrangement in the above 

mentioned circuit whereby when the transmitter 
is made operative upon payment the dial or pulse 
contacts are eliminated from the established con 
nection. For this purpose the dial contacts are 
normally placed in Series with both rectifiers and 
the transmitter and when a coin is deposited the 
dial contacts are short-circuited. This feature 
therefore guards the system against attempts to 
release an established connection and then to 
seize another connection. Without depositing an 
other coin by manipulation of the dial contacts. 
This invention will be clearly understood by 

reference to the accompanying drawing. The 
section to the right of the dotted line AA’ shows 
schematically in part a line finder TF and other 
apparatus at a step-by-step dial office including 
a relay 25 arranged to control the reversal of 
current supplied to conductors 38 and 39 from 
a bridged impedance battery supply in connec 
tion with coil 26. Also there is shown an abbre 
viated Schematic representation of a connector 
C. With contacts 48 and 49. This apparatus is 
all well known in the art, and only that part of 
it necessary to explain the operation of this in 
vention is shown. The Section to the left of said 
line AA’ illustrates a subscriber's post-payment 
station arranged in accordance with this inven 
tion which includes a transmitter, receiver, in 
duction coil, condenser, ringer, Switchhook and 
dial. There are also illustrated tWO rectifiers, 
one of which, designated 3, is connected in Se 
ries with the transmitter 2, and the other, des 
ignated f4, in multiple with the transmitter 2 
and rectifier 3. These rectifiers are poled to 
pass current in the direction indicated by the 
arrows and to block current in the Opposite direc 
tion. A coin SWitch is also: ShOWn. This operates 
When a coin is deposited and is arranged to be 
locked in its operated position under control of 
a hook actuated by the switchhook aforemen 
tioned. 
A detailed description of the operation of the 

arrangement shown in the drawing Will now be given. 
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2 
Assume that a subscriber at the post-payment 

station, hereinbefore mentioned, desires to estab 
lish a connection with another Subscriber's sta 
tion, not shown, but connected to a dial Office, 
the apparatus of which is partly shown, at the 
right of line AA'. To this end the subscriber 
removes the receiver 4 from the switchhook 3. 
This causes the line finder TF to function and 
close contacts 2 and 22. Other details of the 
line finder are not shown, the parts omitted being 
indicated by the dotted lines 38 and 39. 
A circuit may now be traced through the con 

tacts of dial 37 from the grounded positive pole of 
a battery connection established by the line finder, 
not shown, line finder contact 22, over conductor 
42, through switchhook contact 6, transmitter 2, 
rectifier 3, conductor 4, springs ) and of 
dial 3, over conductor 46), winding of induction 
coil 36, through line finder contact 2, to the 
negative pole of said battery. In the circuit above 
traced current flows in the direction of the arrow 
of rectifier 3, and consequently rectifier 3 per 
mits current to paSS through itself and trans 
mitter 2. In shunt with transmitter 2 and 
rectifier 3 a circuit path may be traced through 
rectifier f4 and coin switch springs 9 and 7. 
Through this shunt path, however, no appreciable 
current can flow at this time, since the direction 
of flow opposes the direction of the arrow of 
rectifier 4. This high resistance path through 
rectifier 4 is only indicidental at this time. How 
ever, its useful functioning will be described later 
in another connection. It is sufficient for the 
present that the path through transmitter 2 be 
of low resistance, as evidenced by the passage of 
current therethrough as described above, so that 
other apparatus, not shown, at the dial office may 
be caused to function and to extend a talking 
connection through connective apparatus in the 
dial office leading towards the line of the called 
Subscriber, such apparatus consisting of auto 
matic SWitches and relays, which are not shown 
here. The subscriber on receiving the usual dial 
tOne, now operates dial 37 and dials the number 
of the called subscriber. This causes pulsing con 
tacts 0 and to interrupt a circuit, which was 
in part previously traced. This circuit was here 
inbefore traced from a grounded positive pole of 
a battery connection to switchhook contact 6. 
From this point the pulsing circuit proceeds 
through SWitchhook contact 5 and off normal 
contacts 8 and 9 (which are closed when the dial 
is moved from its normal position) through 
pulsing contacts 0 and and thence over con 
ductor 40 by the circuit previously traced to the 
negative pole of Said battery. To avoid clicks in 
the receiver 4 while dialing dial contacts 7 and 8 
are opened While the dial is off normal, thereby 
opening the circuit through winding 2 of in 
duction coil 36 and the Winding of receiver 4. 
The interruptions in accordance with dial pulses 

of the pulsing circuit corresponding to the digits 
of the called number eventually effect a connec 
tion from battery 44, windings of coil 26, con 
ductors 27 and 31, contacts 28 and 32 of relay 25, 
conductors 38 and 39, contacts 2 and 22 at the 
line finder, through the calling subscriber's loop 
as hereinbefore traced, and also a connection 
through Condensers 23 and 24 and conductors 33 
and 34 to the called Subscriber's line, not shown. 
When the receiver at the called station is re 
moved from the switchhook, a bridge not shown, 
is connected across conductors 33 and 34, causing 
the operation of relay 25, through a circuit which 
may be traced from grounded battery 45 through 
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the upper winding of relay 25 to conductor 34, 
thence through said bridge, over conductor 33 and 
through the lower Winding of relay 25 to ground. 
Relay 25 in operating reverses the polarity of the 
current connected to line finder contacts 2 and 
22 from battery 44 and a circuit may now be 
traced, in the direction of current flow from the 
grounded positive pole of battery 44, through the 
lower Winding of coil 26, through contacts 29 
and 28 of relay 25, conductor 38, line finder con 
tact 2 f, through winding of induction coil 36 
conductor 40, contacts if and 0 of dial 37, over 
conductor 4 to rectifier 3, which is poled so as 
to prevent the paSSage of current through it and 
transmitter 2. However, from junction point 
45, the circuit may be continued through contacts 

and 9 and rectifier 4 to switchhook contact 6. 
Rectifier 4 is so poled that current is now passed 
through it, and accordingly it acts as a low re 
Sistance shunt on the series path consisting of 
rectifier 3 and transmitter f2. From Switchhook 
contact 6 the circuit continues over conductor 42 
through line finder contacts 22, conductor 39, con 
tacts 32 and 30 of relay 25 and upper winding of 
coil 26 to negative pole of battery 44. From the 
circuit just traced it is seen that the reversal of 
Current due to the answer of the called subscriber 
has caused the disabling of transmitter 2, since 
aS eXplained hereinbefore current is now blocked 
by the opposing rectifier 3 from passing through : 
transmitter 2 while the rectifier 4 is so con 
nected as to act as a low resistance shunt on the 
Series path including rectifier 3 and transmitter 
2. Although the transmitter f2 is thus rendered 

ineffective receiver 4 is so connected that the : 
Subscriber at the post-payment station can hear 
the answer of the called subscriber over the line 
through the normal receiver circuit comprising 
condenser 20, winding 2 of induction coil 36, re 
ceiver 4, normally closed dial contacts 7 and 8, 
SWitchhook contacts 5 and 6 and conductor 42. 

It is now necessary for the calling subscriber, 
in order to put the line in a conversational con 
dition, to deposit a coin 43, the weight of which 
causes SpringS 5, 7 and 8 to make contact 
and Spring 7 to break its normal contact with 
Spring 9. The effect of this is to make the 
transmitter effective for conversation, as will now 
be seen. It was explained hereinbefore that when 
the called Subscriber answered and the current 
Was reversed that the passage of current through 
transmitter 2 was blocked by rectifier 3, and 
that the transmitter was further disabled by a 
shunting path through rectifier 4, which freely 
passed the shunting current under this condi 
tion. When Springs 5 and 7 make contact it 
is Seen that rectifier f3 is short-circuited over 
an obvious circuit and that the shunt due to 
rectifier A4 is opened when springs 9 and 7 
break. Consequently, current can now pass 
through transmitter 2 over a circuit path from 
Conductors 40 and 47, through springs 8, 7 and 
5, transmitter 2, switchhook contact 6 to con 
ductor 42, and thence over the circuit previously 
traced. When the subscriber at the pay sta 
tion talks, current in the primary winding of 
induction coil 36 fluctuates in accordance with 
the Sound waves impressed on the diaphragm 
of transmitter 2, inducing corresponding cur 
rents in Secondary winding 2, which are con 
ducted to the line in the usual manner through 
condenser 20, winding 2, receiver 4, dial contacts 
T and 8, and Switchhook contacts 5 and 6. 
When Spring 5 was depressed by the deposit of 
coin 43 it locked in its operated position under 
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2,041,964. 
control of spring ?G, which moved to the left 
When the receiver 4 
Switchhook 3. 
At the end of the conversation receiver 4 is 

restored to Switchhook 3, which causes contacts 
5 and 6 to open and release the apparatus at the 
central office, and also spring 6 to move to the 
right releasing spring 5. The motion of spring 
6 also causes coin 43 to be removed from spring 
5, thereby restoring springs 5, 7, 8 and 9 

to their normal position. It will be noted that 
when Springs 5, 7, 8 and 9 are still in their 
Operated position before the coin 43 is removed 
by restoring the receiver 4 to the SWitchhook 3, 
the apparatus at the central office cannot be re 
leased by moving the dial contacts off normal, 
since the dial contact springs is and are dis 
abled over a shunt path including conductor. 4, 
Springs 8 and 7, and conductor 4. It is thus 
impossible to dial another number Without first 
disposing of the deposited coin 63 by restoring 
the receiver 4 to the switchhook 3. 
The preceding description is for a call requir 

ing the deposit of a coin. A description will 
now be made for the case where the pay station 
Subscriber wishes to call an official number, for 
which no charge is to be made. In this case the 
Subscriber dials the desired number as previous 
ly described and When the called party answers 
there is no reversal of line current and the cur 
rent passes through transmitter. 2 over the cir 
cuit previously traced in connection with an out 
going call for a Subscriber, before Said Subscriber 
anSWered and reversed the current. Conse 
quently it is now unnecessary to deposit a coin 
to converse with the called party. 
A call incoming from the central Office will 

now be described. When the calling subscriber 
(whose station is not shown) dials the number 
Of the pay Station, connection is made to the 
called line over conductors 50, 53, 52 and 5 and 
contacts 48 and 49 of an automatic connector C, 
the details Of Which are Well known in the art 
and consequently need not be shown here. The 
omitted portions are indicated by the dotted lines 
representing conductors 50, 53, 52 and 5A. As 
SOOn as a connection is established ringing cur 
rent is applied and a circuit may be traced from 
one terminal of the source of ringing current 
(not shown) over conductor 50 through contact 
48, over conductor 53, through ringer 35, con 
denser 20, over conductor 52, through contact 49 
and over conductor 5 to the other ringing termi 
nal (not shown). Ringer 35 Sounds when 
the Subscriber in answering removes receiver 4 
from the switchhook a bridge is closed, which 
causes the ringing current to be disconnected. 
This bridge is the same as that previously traced 
through the apparatus of the Subscriber's Sta 
tion for an outgoing call, before the called Sta 
tion answered and reversed the current. After 
ringing has ceased, battery and ground (not 
shown) are connected to conductorS 5) and 5, 
respectively. It is assumed that the battery 
terminal is negative and the ground terminal 
positive. Current will now flow through con 
tacts 48 and 49 of connector C and over conduc 
tors 53 and 52 through a circuit at the Sub 
scriber's station, including transmitter 2 that 
Was previously traced for a call outgoing from 
the pay station before current was reversed by 
the answer of the called Subscriber. The station 
is now ready for conversation through contacts 
48 and 49 of connector C and over conductors 5 
and 5. At the end of the conversation, the 

Was removed from the 

3 
called subscriber replaces receiver 4 on the 
switchhook 3, and when the calling Subscriber 
also disconnects the connection is broken down 
at contacts 48 and 49 of connector C, restoring 
all apparatus to normal. 
What is claimed is: 
1. A telephone set comprising a microphone, a. 

circuit therefor, rectifier means in said circuit 
for short-circuiting said microphone during a 
certain period of a call from said set, and means 
for entirely eliminating said rectifier means from 
Said circuit during other periods of said call. 

2. A telephone set comprising a microphone, a 
circuit for said microphone, rectifiers in Said cir 
cuit effective on current reversal in said circuit 
while making a call from said set for short-cir 
cuiting said microphone, and means thereafter 
Operative for entirely excluding said rectifiers 
from said circuit to permit said reversed current 
to paSS through the microphone. 

3. A telephone set comprising a microphone, a 
circuit therefor, a rectifier in said circuit in series 
With Said microphone, a rectifier in said circuit 
in parallel With said microphone and said first 
mentioned rectifier, and means operative upon 
payment for shunting the rectifier in series with 
the microphone and for opening the connection 
in said circuit for the rectifier in parallel with the microphone. 

4. A telephone set comprising a microphone 
and a dial, a circuit for said microphone and dial, 
rectifier means in said circuit for short-circuiting 
said microphone during a certain period of mak 
ing a call from said set, and means for eliminating 
Said rectifier means from Said circuit and short 
circuiting said dial during other periods of said call. 

5. A telephone set comprising a microphone 
and a dial, a circuit therefor, rectifiers in said 
circuit effective on current reversal in said cir 
cuit While making a call from said Set for short 
circuiting said microphone, and means there 
after operative for entirely excluding said recti 
fiers from said circuit to permit said reversed 
current to pass through the microphone. 

6. A telephone set comprising a microphone 
and dial contacts, a circuit for said microphone 
and dial contacts, rectifier means in said circuit 
for preventing the paSSage of current through 
said microphone during a certain period of a 5 
call from said set, and means for entirely elim 
inating said rectifier means from said circuit 
to allow passage of currents through said micro 
phone during certain other periods of said call. 

7. A telephone pay station comprising a micro 
phone and dial contacts, a circuit for said micro 
phone and dial contacts, rectifier means in Said 
circuit for blocking of speech current of one di 
rection through the microphone prior to payment 
and means for eliminating Said rectifier means 
and dial contacts from said circuit upon payment 
to permit the passage of Speech current of said 
direction through the microphone. 

8. A telephone pay station comprising a micro 
phone, dial contacts, rectifiers, a circuit including 
one of said rectifiers in Series With Said micro 
phone and another of said rectifiers in shunt of 
said microphone and said first mentioned rectifier 
and said dial contacts in Series. With said rectifiers 
and microphone, said first mentioned rectifier 
blocking current of one direction through Said 
microphone and said second mentioned rectifier 
passing current of Said one direction in shunt of 
the microphone, and means responsive upon pay 
ment for eliminating said rectifiers and said dial 
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contacts from said circuit to permit free pas 
Sage of current of said one direction through 
the microphone. 

9. A telephone pay station comprising a micro 
phone, dial contacts, two rectifiers, a circuit for 
Connecting One rectifier in Series and the other 
in parallel with said microphone and both recti 
fiel's in Series with said dial contacts, means oper 
a five prior to payment for preventing current 
from passing through said microphone by the aid 
of Said rectifiers, and means operative upon pay 
ment for permitting the passage of current 
through said microphone without passing through 
Said rectifiers and Said dial contacts. 

10. A telephone pay station comprising a cir 
cuit, a microphone in said circuit, a rectifier in 
Said circuit in Series with said microphone, a 
rectifier in said circuit in parallel with said micro 
phone and said first mentioned rectifier, dial con 
tacts in Series With one of said rectifiers, and 
means operative upon payment for shunting the 
rectifier in series with the microphone for open 
ing said circuit for the rectifier in parallel with 
the microphone and for shunting the dial con 
tacts. 11. In a telephone pay station, a microphone, 
tWO rectifiers, pulsing and off-normal dial con 
tacts, SWitchhook contacts, coin operated con 
tacts, a circuit arrangement for establishing a 
talking connection effective on the operation of 
the SWitchhook contacts, a circuit arrangement 
for establishing a dialing connection effective on 
the Operation of the off-normal contacts, a circuit 
arrangement effective on the reversal of current 
to the pay station for preventing a current pass 
ing through the microphone, said circuit arrange 
ment including one rectifier blocking the passage 
of Said current through the microphone and the 
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other rectifier by-passing said current past the 
microphone and a circuit arrangement effective 
on the operation of the coin operated contacts 
for establishing a talking connection through the 
microphone Without again reversing the current. 

12. In a telephone pay station, a microphone, 
tWO rectifiers, pulsing and off-normal dial con 
tacts, Switchhook contacts, coin operated con 
tacts, a circuit arrangement for establishing a 
talking connection effective on the operation of 
the Switchhook contacts including the pulsing 
Contacts, a first rectifier, the microphone and the 
SWitchhook contact in Series, a circuit arrange 
ment forestablishing a dialing connection effective 
on the operation of the off-normal contacts, said 
connection including the dialing contacts, the 
Off-normal contacts and the Switchhook contacts 
in Series, a circuit arrangement effective on the 
reversal of current to the pay station, for block 
ing the passage of said current through the 
microphone, including the pulsing contacts, cer 
tain of the coin operated contacts, the second 
rectifier and the switchhook contacts in series 
with said second rectifier in the current passing 
direction and the microphone and the first recti 
fier in series With said first rectifier in the cur 
rent blocking direction, and a circuit arrange 
ment effective on the operation of the coin oper 
ated contacts for establishing a talking connec 
tion through the microphone without again re 
Wel'Sing the current, including the opening of the 
Connection for the second rectifier and short 
circuiting the pulsing contacts and the first rec 
tifier and the closing of a connection through 
the microphone through certain of the coin oper 
ated contacts and the Switchhook contacts only. 
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