
2,248,575 C. E. LOMAX 

TELEPHONE SYSTEM 

Filed April 1, 1939 

July 8, 1941. 

ATTORNEY5. 

: CLARENCE E. LOMAX 

  



Patented July 8, 1941 

UNITED STATES 
2,248,575 

PATENT OFFICE 
2,248,575 

TELEPHONE SYSTEM 

Clarence E. Lomax, Oak Park, I., assignor to 
Associated Electric Laboratories, Inc., Chicago, 
Ali., a corporation of Delaware 
Application April 1, 1939, Serial No. 265,460 

($C. 9-6.3) 21 Clairs. 
The present invention relates to improved ap 

paratus for providing different classes of Service 
to different groups of substations embodied in an 
automatic telephone system and, more particu 
larly, to improved apparatus for providing, with 
Out charge, restricted telephone service to sub 
Stations of the paystation type. 
In certain cases it is desirable that provisions 

be made whereby certain of the substations of 
an automatic telephone system are restricted to 
calls to substations within certain areas or to pre 
determined telephone stations. For example, in 
the case of a System comprising a network of 
exchanges in two or more closely adjacent cities 
Or towns, it may be desirable to provide unlimited 
Service to certain subscribers who pay a high 
rate for Service or for substations connected for 
metered service, at the same time restricting other 
Subscribers who pay a lower rate, to local calls 
Within the area of one of the cities. Again, it 
may be desirable to arrange the system apparatus 
S0 that calls Originating at paystations may be 
Jrouted to information operators, fire stations, 
police Stations and the like without coin deposits, 
While all other connections are only successfully 
Cbtained after the correct coin deposits have been 
Inade. Various arrangements permitting services 
of the character just mentioned have been pre 
viously developed but the usual arrangements of 
this type are complicated in character and are 
Cf restricted application. 

It is an object of the present invention to pro 
Vide improved telephone apparatus of simple and 
economical arrangement which is positive and 
reliable in its operation to provide services of 
the character briefly outlined above. 

It is another object of the invention to provide 
in conjunction. With one or more of the substa 
tions of an automatic telephone system improved 
circuits arranged to restrict effective operation 
of the calling devices of the substations to the 
dialing of directory numbers having not more 
than a Specified number of digits. 

It is a further and more specific object of the 
invention to provide improved apparatus of the 
character mentioned wherein the restricted oper 
ation of the calling devices provided at certain 
Substations of the System is achieved through 
the provision of circuit arangements for blocking 
the fioW of direct current of one polarity over the 
lines respectively extending to such substations. 
In the illustrated embodiment of the system 

there is provided one substation which is ar 
ranged for restricted service, together with a 
plurality of lines including one line extending to 
the Substation and a plurality of automatic 
impulse-responsive SWitches controllable over the 
lines to establish connections therebetween. In 
Order to restrict the services available to the 
above-mentioned substation, there is serially in 
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cluded in the line extending thereto a unidirec 
tional conductive device in the form of a recti 
fier, which device is so poled that, by virtue of 
its current blocking characteristic, it prevents 
current pulses from being transmitted to all but 
a few of the numerical switches embodied in the 
system. The device is thus arranged to prevent 
connections from being routed from the SubStation 
through the regular connector Switches of the 
system to at least a portion of the Subscribers' 
lines. More particularly, the substation which 
is arranged for restricted Service is of the pay 
station type and comprises means for receiving 
coins or the like which includes a coin deposit 
channel, a coin collect channel and a coin refund 
channel; together with the usual transmitter, 
receiver and impulsing device. There is further 
provided a normally incomplete low impedance 
path shunting the transmitter, which path is effec 
tive, when completed, to render the transmitter 
ineffective to transmit signal currents over the 
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line extending to the substation. In addition, the 
substation apparatus includes SWitching means 
operative in response to the deposit of a coin 
in the coin receiving means for short-circuiting 
the unidirectional conductive device included in 
the line, thereby to render this device ineffective 
to prevent the flow of direct current of either po 
larity over the line. This Switching apparatus 
further functions to complete the above-mentioned 
path for short-circuiting the substation trans 
mitter. Additional key operated SWitching means 
is provided which, when operated, functions to 
short-circuit the unidirectional conductive de 
vice and to open the above-mentioned low imped 
ance path shunting the transmitter. This addi 
tional switching means, when operated, further 
functions to permit a coin deposited in the coin 
deposit channel of the coin receiving means to 
pass into the coin collect channel. By virtue of 
this arrangement the desired coin collecting Oper 
ation is performed incident to the completion of 
a talking connection involving a distant Sub 
station of the character requiring a coin deposit 
in order to route a call thereto. A second key 
operated switching device is provided for the 
purpose of obtaining coin refunds when calls orig 
inating at the substation are not successfully 
completed. This second switching device is ar 
ranged to interrupt an established loop circuit. 
extending to the substation and has associated 
therewith a slow-acting device Which functions 
to retard movement thereof from the open circuit 
position to the closed circuit position, thereby to 
prevent fraudulent use of the substation. 

Further features of the invention pertain more 
particularly to the specific arrangement of the 
Substation apparatus and of the automatic 
SWitching apparatus embodied in the system, 

  



2 
whereby the above-outlined and additional op 
erating features are obtained. 
The novel features believed to be charateristic 

of the invention are set forth with particularity 
in the appended claims. The invention, both as 
to its organization and method of operation, to 
gether with further objects and advantages there 
of, will best be understood by reference to the 
specification taken in connection with the ac 
companying drawing in which the single figure 
illustrates an automatic telephone System having 
embodied therein the features of the invention 
briefly outlined above. 

Referring now to the drawing, the System there 
illustrated comprises a plurality of lines, three of 
which are indicated at ), and 2, extending 
respectively to the substations A, B and C, to 
gether with automatic Switching apparatus for 
Setting up connections between the lines. More 
particularly, the automatic switching apparatus 
comprises line Switches 3, 4 and 5 individu 
ally terminating the lines (), and 2 in the Or 
der named; and a plurality of first selector 
Switches one of which is indicated at 6, each hav 
ing access to a group of Second selector switches 
one of which is indicated at f , and to a plurality 
of Special connector SWitches one of which is 
indicated at 8. The automatic switching appa 
ratus further comprises a plurality of regular con 
nector switches one of which is indicated at 9, 
these SWitches being arranged in groups and 
each having access to a plurality of the subscrib 
ers' lines of the System. Each of the first se 
lector, Second selector and connector switches 
Such, for example, as the switches 6, 7, 8 and 9 
includes a trunkline incoming thereto over which 
the switch may be seized from any one of a group 
Of preceding Switches. These trunk lines indi 
vidually comprise a pair of talking conductors 
and a private or control conductor. Preferably, 
the line switches 3, 4 and 5 and the other sim 
ilar SWitches individually terminating the sub 
Scribel'S' lines of the System are of the well-known 
non-homing rotary type while the first selector, 
Second selector and connector SWitches are of the 
well-known Strowger type of which several conn 
mercial embodiments are available. Each of the 
connector SWitches of the System is Of the Well 
known calling party release type. In order more 
clearly to explain the operation of the System, a 
portion of the control equipment embodied in each 
of the switches 6, 7, 8 and 9 is illustrated in 
detail. More particularly, the relay equipment 
embodied in the first selector switch 6 includes 
a line relay 00 and a Switching-through relay 
f Which latter relay functions in response to 
operation of the swich 6 to select an idle outgoing 
trunk line to Switch the calling loop circuit 
through to the succeeding switch to which the 
idle trunk line extends. The control apparatus 
of the second selector Switch similarly comprises 
a line relay 20 and a switching-through relay 
3). If desired, each of the first and Second Se 

lector switches corresponding to and including 
the switches 6 and 7 may be of the arrangement 
described in the book entitled “Telephone Theory 
and Practice;' Automatic switching and auxiliary 
equipment, page 69, written by Kempster B. 
Miller and published by the McGraw-Hill Book 
Company in 1933. The special connector Switch 
f8 is of the capacitance bridge type and may be 
of the general arrangement disclosed on page 75 
of the above-mentioned publication. The control 
apparatus of this switch comprises a line relay 

5 

0 

30 

40 

5 5 

60 

70 

2,248,575 
switching relay St. A pair of condensers 4 
and 42 are serially incorporated in the conduc 
tors of the trunk line incoming to the Switch f8 
for the purpose of separating the calling and 
called loop circuits extending to this switch when 
a connection routed by way thereof is fully estab 
lished. The regular connector Switch 9 may be 
of the same general arrangement as the connec 
tor Switch 8 and has embodied therein a line re 
lay fi () and a called party answer or battery re 
velsing relay 80. 
The SWitching apparatus describe above is illus 

trated as comprising a part of the apparatus em 
bodied in a single automatic exchange. In the 
event this exchange forms a part of a larger ex 
change network and facilities are to be provided 
whereby the various Subscribers of the network 
may call through tWO or more exchanges without, 
the assistance of an operator, the first selector 
Switches such, for example, as the switch 6 may 
be given access to One or more groups of Outgoing 
repeaters terminating trunk lines extending to 
the other eXchanges. In such case, the exchange 
battery voltage normally impressed across the 
talking conductors of the trunks extending from 
the bank contacts of the first selector switches 
to the outgoing repeaters may be poled to corre 
Spond to the polarity of the voltage normally 
impressed across the talking conductors of the 
trunk lines incoming to the regular connector 
Switches, all in the manner more fully explained 
Subsequently, for the purpose of preventing the 
Substations equipped for restricted service from 
routing calls by way of these repeaters to sub 
Stations outside of the restricted area. 

Referling now more particularly to the sub 
Station A, the apparatus provided at this sub 
Station comprises a transmitter 20, a receiver 21, 
a dial Operated calling or impulsing device 22 
and a hook or cradle switch 23 which is operative 
from its normal position as shown in the drawing, 
to its off-normal position to complete a loop cir 
Cuit including the conductors of the line 0 and 
extending to the line Switch 3. For the purpose 
of blocking the flow of current of one polarity over 
the line fe, there is provided a unidirectional con 
ductive device in the form of a copper oxide rec 
tifier 24 which is adapted to be included in the 
loop circuit established by Way of the line fo 
When the hook Switch 23 is operated to its off 
normal position. This device is shunted by ca 
pacitance means in the form of a condenser 25, 
thereby to provide a signal current by-pass when 
the device is operatively included in an estab 
lished loop circuit including the line 0. The ap 
paratus provided at the substation. A further com 
priseS Coin receiving means which includes a 
Coin deposit channel or chute 26, a coin collect 
channel or chute 27 and a coin refund channel 
or chute 28. For the purpose of short-circuiting 
the rectifier 24 when a coin is deposited in the coin 
deposit chute 26 of the coin receiving means, there 
by to condition the substation circuit for unlim 
ited Service, there is provided a switching device 
29 comprising two movable contact springs 29a 
and 29b and an actuating member 38 which pro 
jectS Within the coin deposit chute 26. The free 
ends of the movable contact springs 29a and 29b 
respectively cooperate with latching elements 3 a. 
and 3b, both mounted near the free end of a 
Cantilever mounted spring 32. The movable con 
tact Spring 29d in cooperation with its associated 
fixed contact is arranged to complete a low im 
pedance path comprising a resistor 33 for shunt 

46 and a slow-acting ring cut-off and line ing the transmitter 20. This path, when com 
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pleted, renders the transmitter ineffective to 
transmit signal currents over the line 9, al 
though permitting a sufficient portion of incoming 
Signal currents to traverse the receiver 2 to 
cause audible reproduction thereof. In order to 
interrupt this path following the completion of a 
desired talking connection, there is provided a 
key operated switching device 36 which includes 
four contact springs 33d, 34b, 33c and 33d, and 
an actuating member 35 which is arranged to co 
operate with the latching spring 33 to move the 
two latching elements 3ia and 3b Out of en 
gagement with the springs 23a and 29b, respec 
tively. The actuating member 35 is also ar 
ranged to operate a rocker arm 38 which normally 
projects within the coin collect chute 2 to pre 
vent, a coin deposited in the coin deposit chute 28 
from passing into the coin collect chute 2. The 
key operated Switching device 34 is of the locking 
type. More particularly, the device includes a 
latching element 3, which is normally biased into 
engagement with the free end of the contact 
spring 33d by means of a cantilever mounted 
biasing spring 38. This latching element is ar 
langed to be operated out of engagement with 
the spring 33d by means of an operating magnet 
33 which, when energized, attracts a magnetic 
ai'nature member, not shawn, carried by the 
spling 33. For the purpose of preventing coins 
deposited in the coin deposit channel 26 of the 
coin receiving means from passing into the coin 
refund chute 28, there is provided a rocker arm 
A which is arranged to be controlled by a sec 
Ond key operated Switching device including an 
actuating member 3 
Spring $3. The actuating member 4 is aiso ar 
ranged to operate the spring 32 in Order to move 
the latching elements 34a and 3 b out of en 
gagement with the springs 23d and 29b, respec 
tively. The movable contact spring 42 of the 
second switching device is provided for the pur 
pose of interrupting an established loop circuit 
extending by way of the line , thereby to ini 
tiate the release of an operated Switch train, 
in any case when this device is operated to obtain : 
the refund of a deposited coin. In order to insure 
the release of the operated Switch train each 
time a coin refund operation is performed, there 
is operatively associated with the actuating men 
ber 4: a slow-acting device in the form of a dash 
pot 43 which functions to retard movement of 
the member 3 from its off-normal position to its 
normal position. 
Referring now more particularly to the opera 

tion of the system and considering first calls origi 
nating at the substation A, it is pointed out that 
such calls are initiated in the unusal manner by 
removing the receiver 2 from the supporting 
hook of the hook Switch 23. When this operation 
is performed the hook switch 23 is operated to its 
off-normal position to open, at its Springs 23a and 
23b, a point in the circuit traced hereinafter 
for energizing the release magnet 39, and to Com 
plete a loop circuit extending to the line switch 
3. This loop circuit may partially be traced as 
extending by way of the line conductor ca, the 
pulsing springs 22a of the impulsing device 22, 
the rectifier 24, the switch spring 23c and the 
associated switch hook, the transmitter 2, the 
receiver 2 and the contact spring 42 to the op 
posite line conductor &b. The line switch 3 
responds to completion of this loop circuit by 
operating in the usual manner to mark the call 
ing line : ) as busy in bank contacts of the con 
nector switches having access thereto and to Select 
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3 
an idle one of the first selector Switches to which 
it has access. ASSunning, for example, that the 
first selector SWitch 6 is the first idle One of the 
selector Switches to which the line switch it has 
access, when the trunk line extending to this 
selector switch is tested and found to be ide, the 
line switch 3 operates to Switch the calling loop 
circuit through thereto, thereby to energize the 
line relay is. In this regard, it is pointed out 
that the exchange battery is connected to the 
Windings of the line relay embodied in the line 
switch F3 and of the line relay 86 in a manner 
such that current flow over the established loop 
circuit is not blocked by the rectifier 24 included 
therein. Following the completion of this loop 
circuit, and when the line relay Operates, the 
remaining control apparatus of the Selector Switch 
6 is conditioned to respond to the first operation 

of the impulsing device 22 provided at the Sub 
Station A. 
The next operation performed by the calling 

party using the substation. A depends upon the 
type of call being initiated. Thus, if the call 
is to be forwarded to the telephone station B, 
for example, which may be reached without a 
coin deposit, the calling party proceeds to dial 
the directory number of this substation in the 
usual manner. Alternatively, if the call is to be 
forwarded to a substation. Such, for example, as 
the substation C associated with a line terminat 
ing at one of the regular connector Switches of 
the System, the calling party must first deposit 
a coin in the coin deposit chute 26 before more 
than one digit is dialed and preferably before 
the dialing operation is started. Assuming first 
that the call under consideration is to be for 
warded to the telephone substation B, the im 
pulsing device 22 is operated in accordance with 
the directory number designating the called sub 
station. During each operation of the calling 
device the pulsing springs 22a are opened and 
closed one or more times depending upon the 
character of the digit dialed. The line relay 80 
of the first selector switch 6 follows the impulses 
of tie first digit and repeats these impulses to 
the vertical magnet of the switch 6 in the usual 
manner, whereby the wipers of the switch are 
elevated to a position opposite the level of bank 
contacts terminating the desired group of trunk 
lines. At the end of the digit and during the 
inter-digit pause between the first and second 
operations of the impulsing device 22, the rotary 
magnet conventionally embodied in the SWitch 
6 functions to rotate the Wipers of this SWitch 

Over the bank contacts terminating the selected 
group of trunk lines until an idle One of these 
lines is selected. If, for example, the connector 
switch. 8 is one of the group of connector SWitches 
Selected in response to the group selecting Opera 
tion of the Selector Switch is and further the 
switch 8 is the first available idle switch of the 
Selected group, when the Wipers of the Selector 
switch A6 engage the contacts terminating the 
conductors of the trunk line extending to this 
connector switch, the SWitching-through relay 
if is energized and operates in the usual manner. 
Upon operating, the relay it, at its armatures 
if and 2 and their respective associated work 
ing contacts, switches the calling loop circuit 
through to the selected connector switch 8 caus 
ing the line relay 49 embodied in this connector 
switch to be energized. The line relay 40 now 
operates, it being pointed out that the exchange 
battery is connected to the battery terminals of 
this line relay in a manner such that the recti 

  



4. 
fier 24 does not block the flow of current over 
the loop circuit. Upon operating, the relay 40 
causes the operation of the hold relay, not shown, 
but conventionally provided in the connector 
Switch 8. The hold relay, in turn, operates to 
impress ground potential upon the private con 
ductor of the trunk line incoming to the connec 
tor switch 8, thereby to maintain the switching 
through relay f of the preceding selector switch 
f6 operated and to guard this connector Switch 
against seizure by another of the first Selector 
Switch having access thereto. Following the op 
erations just described, the connector switch. 8 
is conditioned to respond to the impulses trans 
mitted over the calling loop circuit incident to 
further operation of the impulsing device 22. The 
line relay 40 follows the impulses of the second 
digit and functions to repeat the impulses to the 
vertical magnet embodied in the connector Switch 
8. As a result, the wipers of this SWitch are 

elevated, in the uSual manner, to a position op 
posite the level of bank contacts terminating the 
group of lines including the line . Thereafter 
and when the third digit is dialed at the calling 
substation, impulses are delivered, through opera 
tion of the line relay 40, to the rotary magnet 
of the connector switch 8 so that the wipers 
of this switch are rotated into engagement. With 
the set of contacts terminating the conductors 
of the line . . At the end of the third digit the 
selected line is tested in the usual manner to 
determine the idle or busy condition thereof and, 
if busy, busy tone current is returned over the 
calling loop circuit to signal the calling party 
that the desired connection cannot be obtained. 
Alternatively, if the line f f is idle at the time 
it is selected, the control apparatus embodied in 
the connector switch 8 automatically operates 
to project ringing current over the line for the 
purpose of energizing the signal device provided 
at the substation B, and to return the usual 
ring-back tone signal to the calling party. When 
the call is answered at the called substation, a 
direct current bridge is connected across the Con 
ductors of the line to complete a circuit in 
cluding the armatures 5 and 52 of the ring 
cut-off relay 50 for energizing the upper wind 
ing of this relay. Upon operating, the ring cut 
off relay 50 completes, at its armature 53, a 
locking circuit for itself and thereafter completes, 
at its almatures 5 and 52 and their respective 
associated working contacts, the desired com 
munication connection between the calling and 
called substation. 
The release of the connection established in 

the manner just described is entirely under the 
control of the calling party. More particularly, 
when the receiver 2 is replaced upon its Sup 
porting hook to cause operation of the hook switch 
23 from its off-normal position to its normal po 
sition, the Switch hook is disengaged from its 
asSSociated contact 23c to interrupt the loop Cir 
cuit extending from the substation. A to the Oper 
ated connector switch 8. As a result, the line 
relay 40 is deemergizCd and restores to initiate 
the release of the connector SWitch f3 in the lSla) 
nanner. During the release of this connector 
switch, ground potential is removed from the con 
trol or private conductor of the trunk line extend 
ing thereto, whereby the preceding operated. Se 
lector Switch 5 is released in the usual manner. 
When ground potential is removed from the pri 
vate conductor of the trunk line extending to the 
selector switch 6, the line switch 3 is also re 
stored to normal in a conventional manner. Dur 
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2,248,575 
ing the release of this line switch, ground poten 
tial is removed from the privatae conductor of the 
calling line O so that this line is marked as ide 
in the bank contacts of the connector Switches 
having access thereto. Thus, the apparatus uti 
lized in establishing the connection is fully re 
leased and is rendered available for further use. 
From the preceding explanation with reference 

to the call routed to the Substation B, it will be 
apparent that the calls may be successfully com 
pleted So long as the unidirectional conductive 
device 24 does not interfere with the flow of direct 
current over an established calling loop circuit 
extending from the substation A, as this loop cir 
cuit is successively extended to the Selector and 
connector switches. In the call just described, the 
failure of the device 24 to block the fiow of direct 
current over the calling loop circuit is due to the 
manner in which the line relays f () and 40 re 
Spectively embodied in the Switches 6 and 8 are 
connected to the exchange battery. It will be 
apparent, therefore, that calls originating at the 
SubStation A and routed through the special 
Switches corresponding to and including the con 
nector SWitch 8 to specified ones of the substa 
tion lines embodied in the System may be success 
fully completed Without coin deposits at the call 
ing substation. On the other hand, if a calling 
party at the substation A attempts to obtain 
a Connection to a SubStation associated with a line 
not accessible to the special connector switches, 
the undirectional conductive device 25 functions 
to block the progress of the call after it proceeds 
to a certain point. Thus, if a calling party at 
tempts, without making a coin deposit, to route 
a connection to the Substation line 2 by dialing 
the directory number of the substation C, the 
first two digits dialed cause the connection to be 
routed to One of the regular connector Switches 
of the System. Assuming that the Switches 6 
and 1 are successsfully operated in response to 
the first tWo digits dialed at the Substation A and 
further that the second selector switch 7 oper 
ates to Seize the connector switch f 9 having ac 
cess to the called line 2, when the calling loop 
circuit is switched through to this connector 
switch the voltage of the exchange battery is 
impressed upon this loop circuit through the 
windings of the line relay f : 0. This line relay 
is reversely connected to the exchange battery. 
Hence, the polarity of the voltage impressed upon 
the calling loop circuit is such that the unidirec 
tional conductive device 24 blocks the flow of 
current over this circuit, and the line relay 
does not operate. Accordingly, the hold relay 
Conventionally embodied in the connector switch 
f) and controlled by the line relay G does not 
operate and holding ground potential is not im 
pressed upon the control conductor of the trunk 
line incoming to the connector switch 9. The 
absence of ground potential from the indicated 
control conductor causes the preceding selector 
SWitches and 6 to be released. Since the 
calling loop circuit including the calling line ) 
is not interrupted during the release of the two 
SWitches f6 and f, the first-mentioned of these 
SWitches is reseized immediately following its re 
lease. Hence, the last two digits of the directory 
number designating the substation C and dialed 
at the calling Substation are absorbed by the se 
lector Switch 6 and an idle second selector switch 
or connector Switch seized by the switch 6. 
Thus, the call intended for the substation C is not 
completed. The calling subscriber, upon failing 
to receive the usual ring back tone signal, will, of 
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course, replace the receiver 2 upon the Switch 
hook of the hook Switch 23, thereby to interrupt 
the calling loop circuit and to initiate the release 
of the operated Switch train in the previously 
described manner. 
AS previously indicated, if the dialing Operation 

is preceded by the deposit of a coin in the coin 
receiving means, the rectifier 24 is rendered in 
effective to restrict the effective operation of the 
impulsing device 22. Thus, in making the call 
just considered, if the calling party deposits a 
Coin in the coin deposit chute 26 following re 
moval of the receiver 2 from the Switch hook 
and prior to Operation. Of the calling device 22, the 
paSSage of this coin through the coin deposit 
channel 26 causes the Switch 29 to operate and 
short-circuit the rectifier 24. More particularly, 
When the deposited coin engages the actuating 
member 30 the movable contact springs 29a and 
29b are moved to the left into engagement With 
their respective associated fixed contacts and the 
free ends of these Spirings are noved Over the 
latching elements 3 a. and 3 ib, respectively, per 
mitting the spring 32 to flex upWardly so that 
the indicated latching elements restrain the 
Springs 29a and 29b in their respective operated 
positions. With the contact Spring 29b engaging 
its aSSSociated fixed contact, an obvious path is 
completed for short-circuiting the rectifier 24 and 
With the contact spring 29a, engaging its aSSo 
ciated fixed contact, the above-mentioned low 
impedance path including the resistor 33 is com 
pleted for short-circuiting the transmitter 20 in 
Series with the receiver 2. With the rectifier 2. 
eXcluded from the calling loop circuit, it will be 
apparent, that the direction of current flow Over 
this circuit may be reversed at Will as the Cal 
proceeds through the automatic Switching appa 
ratus of the line terminating exchange. Accord 
ingly, in the case under consideration the call 
may be routed through the Switches 5, 7 and 9 
in Succession to the desired called line 2. When 
the call is anSWered at the called Substation C, a, 
direct, current bridge is connected across the 
conductors of the line 2 and the battery revers 
ing relay 8 is caused to operate in the usual 
nanner. This relay, upon operating, actuates its 
armatures 8 to 84, inclusive, to reverse the di 
rection of current flow over the loop circuit ex 
tending through the Switches S and to the 
cailing substation. Following the completion of 
the desired talking connection in the manner just 
described, the receiver 2 responds to signal cur 
rents transmitted over this connection to the 
Substation. A to a Suficient extent to enable the 
calling party to determine that the call has been 
answered, even though the low in pedance shunt 
path connprising the resistor 33 prevents the na 
jor portion of the signal currents from traversing 
the windings of the receiver. The transmitter 29, 
On the other hand, is rendered substantially inop 
erative to transmit signal currents over the line 

So long as this low inpedance path is com 
pleted. In order to render the transmitter 2 
Operative, the calling party, upon ascertaining 
that the call has been anSWered, depresses the 
actuating member 35 of the Switch 34, thereby to 
cause the OW in pedance path shunting the trans 
mitter 2 and the receive 2 to be interrupted. 
More particularly, when the member 35 is de 
pressed the switch springs 34b. 34c and 34d are 
first operated into engagement to complete obvi 
ous paths for short-circuiting the rectifier 24 and 
the pulsing Spring 22d, of the impulsing device 22. 
During such movement of the menber 35 the 
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Spring 34.d. is also operated into engagement with 
its associated fixed contact to prepare the previ 
Ously mentioned circuit for energizing the release 
magnet 39. During the dOWinWard movement of 
the Spring 34a, the free end of this spring rides 
OVer the latching element 3 permitting the Spring 
38 to flex to the left, thereby to latch the spring 
34a and the member 35 in their respective oper 
ated positions. During the downward movement 
of the member 35 the free end of the Cantilever 
In Ouinted Spring 32 is noved downward. So that 
the latching elements 3a and 3b are carried 
Out of engagement with the free ends of the 
contact Springs 29a and 29b. Accordingly, these 
Springs are permitted to return to their respective 
normal positions Out Of engagement, with their 
respective associated fixed contacts. Thus, the 
first completed path for short-circuiting the rec 
tifier 24 is interrupted and the above-traced 
loW impedance path shunting the transmitter 20 
is opened, thereby to render this transmitter oper 
ative to project signal currents over the estab 
lished taking circuit. As the member 35 of the 
SWitch 34 is depressed in the manner just ex 
plained, it functions to rock the arm 36 in a clock 
Wise direction so that the coin blocking finger of 
this arm is moved out of the coin collect chute 27, 
permitting the coin deposited in the chute 25 to 
paSS from this chute into the coin collect chute 
2 and through this chute into the usual coin 
collect box. It will be noted that in any case when 
the member 35 is operated to complete the path 
short circuiting the rectifier 24, the Springs 34 b, 
34c and 3d are moved into engagement to short 
circuit the pulsing Springs 22d. Thus, the Switch 
34 cannot be operated to short circuit the rectifier 
Without endering the impulsing device ineffective 
to transmit control pulses over the line and 
fraudulent use of the apparatus is prevented, 
At the end of the conversation and when the 

Connection is cleared out at the calling Substation 
A, the operated Switching apparatus comprising 
the Switches 3, 5, and 9 is released in the 
conventional manner briefly explained above. 
During the release of the apparatus the Switch 3, 
is restored to normal. When the receiver 2 is re 
placed upon the Switch hook of the hook Switch 
23. More particularly, when the hook switch 23 
is actuated from its off-normal position to its 
normal position, the Spring 23d is first noved into 
engagement with the Spring 23b and thereafter 
the SWitch hook is moved out of engagement 
with the spring 23c, thereby to include the Wind 
ing of the release magnet 29 in the calling loop 
circuit. Specifically, this magnet is energized Over 
a circuit Which may be partially traced as extend 
ing by way of the line conductor a, the Switch 
Springs 34d, 34c, 34b, 23b and 23d, the winding of 
the magnet 39, the spring 34a and its associated 
fixed contact, the transmitter 29, the receiver 2, 
the contact spring 42 and the opposite line con 
ductor b. When energized Over this circuit the 
magnet 39 attracts the armature carried by the 
latching Spring 38, causing this Spring to be moved 
to the right so that the latching element 3 car 
ried thereby releases the free end of the Spring 
34d. As a result, the key switch 34 is permitted to 
restore to its normal position. During Such res 
tOration of the Switch 34, the Spring 33d is moved 
Out of engagement with its associated fixed con 
tact to interrupt the calling loop circuit and 
thereby deenergize the winding of the magnet 39. 
Also during restoration of the switch 34, the spring 
32 and the rocker arm 38 are restored to their 
respective normal positions and the Springs 34b, 
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Slic and 34d are noved out of engagement to 
open the above-described paths for short-circuit 
ing the pulsing Springs 22a and the rectifier 24. 
Thus, the apparatus provided at the Substation A 
is fully restored to normal. 

if a call initiated at the substation A is not 
successfully completed due to the busy condition 
of the called line or is abandoned before the dial 
ing Operation is completed, the operated Switch 
train through which the call is routed is released 
in the usual maniner when the receiver 2 is re 
placed upon the switch hook of the hook Switch 
23. In such case, if a coin has been deposited 
in the coin deposit chute 26 of the coin receiv 
ing nineans, it is held between the coin blocking 
fingers of the two rocker arms 36 and A0 and the 
switch 29 is restrained to its off-normal position. 
In order to restore the Switch 29 to normal and 
to obtain a refund of the deposited coin, the 
calling party may depress the key or member 4. 
When this key is moved downward the spring 
32 is moved to disengage the latching elements 
3a and 3 it from the springs 29a and 29b so 
that the Switch 29 is permitted to restore to nor 
mal. During the downward movement of the 
key i? the rocker arm 4) is also rotated in a 
counter-clockwise direction so that the coin block 
ing finger thereof is moved out of the coin refund 
chute 28, permitting the deposited coin to pass 
into the refund chute 28 and by way of this 
chute to the coin refund pocket conventionally 
embCdied in substations of the paystation type. 
Op8;ation of the key 4 further results in nove 
ment of the contact spring 2 out of engagement 
With its aSSOciated fixed contact to open a point 
in the previously traced loop circuit including the 
conductors of the line 9 and extending to the line 
switch 3. The purpose of providing the switch 
ing elements comprising the contact spring 42, 
in association with the key 4, is to prevent 
fraudulent use of the substation apparatus. 
More particularly, these switching elements in 
sure the interruption of an established calling 
loop cil'cuit in any case when a coin refund is 
obtained. This interruption of the calling loop 
circuit in turin results in the release of the oper 
ated SWitch train in the USula manner. It Will 
be apparent, however, that, if the Switching ele 
ments controlled by the key 4 were operated 
Guit of engagement and then back into engage 
ment with sufficient rapidity, it might be possible 
for a user of the apparatus to obtain a coin 
refund with cut releasing an established switch 
train. In order to obviate this possibility, the 
member 4 is nechanically connected to the 
plunger of the dashpot 23, this dashpot being 
so 2 ranged that movement of the member 4 
back to its normal position following operation 
thereof to disengage the Spring 42 from its as 
SOciated fixed contact is retarded a sufficient 
amount to permit the connplete release of an op 
erated SWitch train before the Spring 2 reen 
gages its associated fixed contact. The provi 
sion of the dashpot 43, operatively associated 
with the member if, also prevents this member 
from being intermittently operated to transmit 
switch control pulses over the line for the pur 
pose of Securing an unauthorized connection 
without a coin deposit. 
On a call incoming to the Substation A, the 

signal device 9 is energized to indicate the 
presence of the incoming call on the line 0 when 
ringing current is projected over this line from 
the operated connector switch through which the 
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2,248,575 
the party who answers the call may, by first re 
inowing the receiver 2 from the Switch hook of 
the hook SWitch 23 and then dopressing the ac 
tuating member 35 of the Switch 34, cause the 
desired conversational circuit to be completed in 
the usual manner, regardless of the arrangement 
Of the connector SWitch through which the call 
is routed. Thus, with the switch 34 operated to 
its off-normal position, the rectifier 24 is shunted 
from the line so that current of either polarity 
may flow over this line. Accordingly, the battery 
Cut-Off relay embodied in the connector SWitch 
through Which the call is routed is caused to op 
erate, regardless of the manner in which the 
Windings of this relay are connected to the ex 
change battery. In order more fully to explain 
this feature of the system, it may be assumed, 
for example, that a call is for Werded through 
the connector Switch 8 to the substation A. 
When the call is anSWered at the substation A 
and the above-described operations are performed 
incident to the answering of the call, a direct 
current bridge excluding the rectifier 24 is estab 
lished across the conductors 8a and it) of the 
line 3 so that the ring cut-off relay f 59 is ener 
gized and operated to cause the desired conver 
sational circuit to be completed. It will be noted 
that with the windings of this relay connected 
to the exchange battery in the nanner illustrated, 
Operation of the Switch 34 is unnecessary. More 
Specifically, the direction of current flow over the 
established loop circuit is from the positive ter 
minal of the exchange battery by way of the 
armature 52, the line conductor b over the 
bridging p3th between this conductor and the 
opposite conductor a, the conductor fia, the 
arnature 5 and the Upper Winding of the relay 
59 to the negative terminal of the exchange 

battery. Since the lectifier 24 is poled to permit 
current to pass over the line in this direction, 
operaticn of the 1ing cut-off relay 5) is effected 
even though the switch 34 is not operated. If, 
however, the call to the substation A is routed 
through a connector SWitch having a ring Cut-Off 
relay connected to the exchange battery over 
connections which are the reverse of those shown 
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call is routed. With the arrangement illustrated, 75 

for the ring cut-off relay 9, the direction of 
current flow is from the line conductor 9a to 
the line conductor b. In such case, the lecti 
fier 24 functions to block the flow of current, 
thereby to prevent operation of the ring cut-off 
relay embodied in the connector Switch through 
which the call is routed. Accordingly, the de 
sired taking circuit cannot be established with 
out operation of the Switch 34. From the fore 
going explanation it will be apparent that, by 
incorporating rectifiers in the lines extending to 
substations other than paystations, the Switch 
ing apparatus serving the lines may be so ar 
ranged that calls incoming to such lines can 
only be successfully completed if they are routed 
through connector Switches which include ring 
cut-off relays having windings connected to the 
eXchange battery in a predetermined manner. 
Although the invention has been described pri 

marily with reference to its use in a Substation 
of the payStation type, it will be understood that 
the rectifier 24 may be utilized, without changing 
the circuit Connections disclosed, as a means of 
restricting the service available to a regular sub 
station in which it is included. Thus, by a suit 
able arrangement of the Switching apparatus used 
in Substations incorporating rectifier elements 
arranged in the manner shown, the Substations 
may be limited to calls to other substations lo 
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cated within a predetermined area. Further 
more, the switching apparatus may be so ar 
ranged that interexchange calls are prevented 
although all other calls are permitted. In the 
latter case, the repeaters associated with the inter 
office trunk lines may include line relays having 
windings connected to the exchange battery in a 
manner Such that when one of the repeaters is 
seized, the rectifier embodied in the calling sub 
Scriber's substation apparatus functions to block 
the flow of direct current over the calling line, 
thereby to initiate the release of the established 
Switch train through which the call is routed. In 
view of the foregoing description it is believed that 
the manner in which such repeaters could be air 
ranged is fully apparent without further explana 
tion. 
While there has been described What is at 

present considered to be the preferred embodi 
ment of the invention, it Will be undel'StOOd that 
various modifications may be made therein and 
it is intended to cover in the appended claims all 
such modifications as fall within the true Spirit 
and Scope of the invention. 
What is claimed is: 
1. In a telephone System, a Substation in 

cluding a transmitter, a receiver and means for 
receiving a coin or the like, a line extending to 
said substation, a normally incomplete low im 
pedance path for shunting said transmitter and 
effective, when completed, to render said trans 
mitter ineffective to transmit signal currents over 
Said line, means comprising a unidirectional con 
ductive device for preventing the flow of direct 
current of one polarity over said line, switching 
means operative in response to the deposit of a 
coin in said coin receiving means for rendering 
said device ineffective to prevent the flow of direct 
current of said one polarity over said line and for 
completing said path, additional switching means 
also operative to render said device ineffective to 
prevent, the flow of direct current of Said one 
polarity over said line, and means responsive to 
operation of said additional Switching means for 
interrupting said path. 

2. In a telephone system, a Substation including 
means for receiving coins or the like, said coin 
receiving lineans including a coin deposit channel 
and a coin collect channel, a line extending to 
Said Substation, means comprising a undirectional 
conductive device for preventing the flow of direct 
current of one polarity over said line, switching 
means Operative in response to the deposit of a 
Coin in Said coin deposit channel for rendering 
said device ineffective to prevent the flow of direct 
Current of said one polarity over said line, addi 
tional switching means also operative to render 
Said device ineffective to prevent the flow of direct 
current of said one polarity over said line, and 
means responsive to operation of Said additional 
Switching means for permitting a coin deposited 
in said coin deposit channel to pass into said coin 
collect, channel. 

3. In a telephone system, a substation including 
a transmitter, a receiver and means for receiving 
Coins or the like, said coin receiving means in 
cluding a coin deposit channel and a coin collect, 
channel, a line extending to Said substation, a 
noi'nally incomplete low impedance path for 
shunting said transmitter and effective, when 
completed, to render Said transmitter ineffective 
to transmit signal currents over said line, means 
comprising a unidirectional conductive device for 
preventing the flow of direct current of one polar 
ity Over Said line, SWitching means operative in 
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7 
response to the deposit of a coin in Said coin de 
posit channel for rendering said device ineffective 
to prevent the flow of direct current of said one 
polarity over said line and for completing Said 
path, additional switching means also operative 
to render said device ineffective to prevent the 
flow of direct current of said one polarity over said 
line, means responsive to operation of Said addi 
tional switching means for interrupting said path, 
and means also responsive to operation of Said 
Switching means for permitting a coin deposited 
in Said coin deposit channel to paSS into said coin 
collect channel. 

4. In a telephone system, a substation including 
a transmitter, a receiver, means for receiving 
coins or the like and a hook or cradle switch oper 
ative between a normal position and an off-normal 
position, a line extending to said substation, means 
comprising a unidirectional conductive device for 
preventing the flow of direct current of one polar 
ity over Said line, Switching means operative in 
response to the deposit of a coin in said coin 
receiving means for rendering Said device ineffec 
tive to prevent the flow of direct current of said 
One polarity over said line, additional switching 
means having a normal position and operative to 
an off-normal position also to render said device 
ineffective to prevent the flow of direct current of 
Said one polarity over said line, and means re 
SpOnsive to Operation of said hook SWitch from . 
its off-normal position to its normal position for 
causing Said additional switching means to be 
restored to its normal position. 

5. In a telephone system, a substation includ 
ing a transmitter, a receiver, means for receiving 
Coins or the like and a hook or cradle switch 
Operative between a normal position and an off 
normal position, a line extending to said sub 
Station, a normally incomplete low impedance 
path for shunting said transmitter and effective, 
When completed, to render said transmitter in 
effective, to transmit signal currents over said 
line, means comprising a unidirectional conduc 
tive device for preventing the flow of direct 
current of one polarity over said line, Switching 
means operative in response to the deposit of 
a coin in said coin receiving means for rendering 
Said device ineffective to prevent the flow of 
direct current of said one polarity over said line 
and for completing said path, additional switch 
ing means having a normal position and opera 
tive to an off-normal position also to render said 
device ineffective to prevent the flow of direct 
current of said one polarity over said line, means 
responsive to operation of said additional switch 
ing means to its off-normal position for inter 
rupting said path, and means responsive to 
Operation of said hook switch from its off-normal 
position to its normal position for causing said 
additional switching means to be restored to its 
normal position. 

6. In a telephone System, a substation including 
means for receiving coins or the like, a line 
extending to said substation, means comprising 
a unidirectional conductive device for preventing 
the flow of direct current of one polarity over 
Said line, a SWitching device having a normal posi 
tion and Operative to an off-normal position in 
response to the deposit of a coin in said coin 
receiving means, means controlled by said switch 
ing device for rendering said unidirectional con 
ductive device ineffective to prevent the filow of 
direct current of said one polarity over said line, 
additional Switching means and means controlled 
thereby for also rendering said unidirectional 

  



S 
conductive device ineffective to prevent the flow 
of direct current of said one polarity over said 
line, and means responsive to operation of Said 
additional Switching means for causing Said 
switching device to be restored to its normal 
position. 

7. In a telephone System, a substation including 
a transmitter, a receiver, means for receiving 
coins or the like and a hook or cradle Switch 
operative between a normal position and an off 
normal position, a line extending to Said Sub 
station, a normally incomplete low impedance 
path for shunting said transmitter and effective, 
when completed, to render said transmitter inef 
fective to transmit signal currents over said line, 
means comprising a unidirectional conductive de 
vice for preventing the flow of direct current of 
one polarity over said line, a Switching device 
having a normal position and operative in re 
sponse to the deposit of a coin in Said coin receiv 
ing means to short-circuit Said unidirectional 
conductive device and to complete said path, 
additional switching means having a normal posi 
tion and operative to an off-normal position to 
Short-circuit said unidirectional Conductive de 
vice, said switching device being operative to its 
normal position to interrupt said path in response 
to operation of said additional SWitching means 
to its off-normal position, and means responsive 
to operation of said hook SWitch from its off 
normal position to its normal position for caus 
ing said additional switching means to be restored 
to normal. 

8. In a telephone system, a substation including 
means for receiving coins or the like, a line ex 
tending to said Substation, means, COmprising a 
unidirectional conductive device for preventing 
the flow of direct current of one polarity over 
said line, a switching device having a normal 
position and operative to an off-normal position 
in response to the deposit of a coin in Said coin 
receiving means, means controlled by said Switch 
ing device for rendering said unidirectional con 
ductive device ineffective to prevent the flow of 
direct current of said one polarity over said line, 
additional SWitching means and neans controlled 
thereby for also rendering said unidirectional 
conductive device ineffective to prevent the flow 
of direct current of said one polarty over said 
line, means responsive to operation of said addi 
tional Switching means for causing Said SWitching 
device to be restored to its normal position, and a 
second switching device operative to interrupt a 
loop circuit established by Way of Said line, said 
first-named Switching device being operative from 
its off-normal position to its normal position in 
response to operation of said Second Switching 
device. 

9. In a telephone System, a substation including 
a transmitter, a receiver, means for receiving 
coins or the like and a hook or cradle switch 
Operative between a normal position and an off 
normal position, a line extending to said Sub 
station, a normally incomplete low impedance 
path for shunting said transmitter and effective, 
when completed, to render Said transmitter inef 
fective to transmit signal currents. Over Said line, 
means comprising a unidirectional conductive 
device for preventing the flow of direct current 
of one polarity over said line, a switching device 
having a normal position and operative in re 
sponse to the deposit of a coin in said coin receiv 
ing means to short-circuit said unidirectional 
conductive device and to complete said path, 
additional Switching means having a normal posi 
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tion and operative to an off-normal position to 
short-circuit said unidirectional conductive de 
vice, said Switching device being operative to its 
normal position to interrupt said path in response 
to operation of said additional SWitching means 
to its off-normal position, means responsive to 
operation of said hook switch from its off-normal 
position to its normal position for causing Said 
additional Switching means to be restored to nor 
mal, and a second Switching device operative to 
interrupt a loop circuit established by Way of 
said line, said first-named switching device being 
operative from its off-normal position to its nor 
mal position in response to operation of Said 
Second Switching device. 

10. In a telephone System, a substation includi 
ing a hook or cradle switch and means for 'c- 
ceiving coins or the like, Said coin receiving heans 
including a coin deposit channel and a coin refund 
channel, a line extending to said Substation, 
means including Said hock SWitch for establish 
iing a loop circuit including said line, additional 
Switching means having a first position and op 
erative to a second position to interrupt Said loop 
circuit, means controlled by said additional 
SWitching means for permitting a coin deposited 
in Said coin deposit channel to pass into said 
refund channel, and a slow-acting device for 
retarding movement of said SWitching neans fron 
Said second position to said first position. 

11. In a telephone System, a substation includ 
ing a transmitter, a receiver and means for re 
ceiving a coin or the like, a line extending to said 
substation, a normally incomplete low impedance 
path for shunting said transmitter and effective, 
When completed, to render said transmitter in 
effective to transmit signal currents over said 
line, meais comprising a unidirectional conduc 
tive device serially included in said line for pre 
Venting the flow of direct current over said line, 
capacitance means shunting said device to pro 
wide a, bypass for signal currents, switching means 
Operative in response to the deposit of a coin in 
Said coin receiving means to short-circuit said 
device and complete said path, additional switch 
ing means also operative to short-circuit said 
device, and means responsive to operation of said 
additional Switching means for interrupting said 
path. 

12. In a telephone System, a substation includ 
ing a hook or cradle switch and means for receiv 
ing COinS or the like, said coin receiving means 
including a coin deposit channel and a coin re 
fund channel, a line extending to said substation, 
a plurality of impulse responsive call forward 
ing SWitches controllable over a loop circuit in 
cluding said line and successively operative in 
response to Successive operations of said impuls 
ing device, means including said hook switch for 
completing said loop circuit, circuit means for 
preventing Said Switches from responding to more 
than a predetermined number of Operations of 
said device, means responsive to the deposit of 
a coin in Said coin deposit channel for rendoring 
Said circuit means ineffective to restrict the effec 
tive Operation of Said impulsing device, additional 
SWitching means having a first position and opera 
tive to a Second position to interrupt said loop 
circuit, means controlled by said additional 
Switching means for permitting a coin deposited 
in Said deposit channel to pass into said coin 
refund channel, means also controlled by said 
additional Switching means for conditioning said 
circuit means to restrict effective operation of 
Said impulsing device, and a slow-acting device 

  



2,248,575 
for retarding movement of said additional switch 
ing means from said Second position to said first 
position. 

13. In a telephone system, a substation, a plu 
rality of lines including one line extending to 
Said Substation, a plurality of automatic switches 
controllable over said lines to establish connec 
tions between said lines, a unidirectional conduc 
tive device adapted to be included in a calling cir 
cuit established by Way of said one line, and 
means including said unidirectional conductive 
device for preventing calls originating at said sub 
Station from being routed through certain of said 
switches. 

14. In a telephone system, a plurality of lines, 
a plurality of automatic impulse-responsive 
Switches controllable over said lines to estab 
lish connections between said lines, a substa 
tion including an impulsing device operative to 
transmit impulses over one of said lines, a uni 
directional conductive device adapted to be in 
cluded in a calling circuit established by way of 
Said. One line, and means including Said unidi 
rectional conductive device for preventing more 
than a predetermined number of impulse digits, 
resulting from operation of said impulsing de 
vice, from effecting operation of said switches 
to establish a connection. 

i5. In a telephone System, a substation, a plu 
rality of lines including one line extending to said 

. Substation, a plurality of automatic switches 
Controllable over calling circuits including said 
lines to establish connection between said lines, 
each of a first group of said Switches being so 
Connected and arranged that, when seized, cur 
rent of One polarity is returned over the calling 
circuit extending thereto, each of a second group 
of Said switches being so connected and arranged 
that, When seized, current of the opposite polarity 
is returned over the calling circuit extending 
theretc., a unidirectional conductive device 
adapted to be included in a calling circuit estab 
lished by Way of Said one line, and means includ 
ing said unidirectional conductive device for 
preventing current of Said one polarity from flow 
ing over said one line, thereby to prevent connec 
tions from being routed from said substation 
through the Switches of said first group. 

i6. In a telephone System, a substation, a plu 
rality of lines including one line extending to said 
Substation, a plurality of automatic switches con 
trollable over loop circuits including said lines 
to establish connections between said lines, each 
of a first group of said Switches being so connected 
and arranged that, when seized, current of one 
polarity is returned over the calling loop circuit 
extending thereto, each of a second group of said 
Switches being so connected and arranged that, 
When seized, current of the opposite polarity is 
returned over the calling loop circuit extending 
thereto, a unidirectional conductive device se 
rially connected in Said One line and adapted to 
be included in a loop circuit established by Way 
of Said one line, and means including said unidi 
rectional conductive device for preventing cur 
rent of Said one polarity from flowing over said 
one line, thereby to cause the release of a Switch 
train through which a connection is routed from 
Said. One line to any one of the Switches of Said 
first group. 

17. In a telephone System, a substation in 
cluding means for receiving coins or the like, 
a plurality of lines including one line extending 
to Said substation, a plurality of automatic 
SWitches controllable over said lines to establish 
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connections between said lines, a unidirectional 
conductive device adapted to be included in a 
calling circuit established by way of said one line, 
means including said device for preventing calls 
Originating at said substation from being routed 
through certain of said Switches, and means re 
Sponsive to the deposit of a coin in said coin 
receiving means for rendering said device ineffec 
tive to prevent calls originating at said substation 
from being routed through said last-named 
SWitches. 

18. In a telephone System, a plurality of lines, 
a plurality of automatic impulse-responsive 
Switches controllable over said lines to establish 
Connections between said lines, a substation in 
cluding means for receiving coins or the like and 
an impulsing device operative to transmit im 
pulses over one of Said lines, a unidirectional con 
ductive device adapted to be included in a calling 
circuit established by Way of said one line, means 
including Said unidirectional conductive device 
for preventing more than a predetermined num 
ber of impulse digits, resulting from operation of 
Said impulsing device, from effecting operation of 
Said SWitches to establish a connection, and means 
responsive to the deposit of a coin in said coin 
receiving means for rendering said unidirectional 
conductive device ineffective to restrict the effec 
tive Operation of said impulsing device. 

19. In a telephone system, a substation in 
cluding means for receiving coins or the like, 
a plurality of lines including one line extending 
to Said substation, a plurality of automatic 
Switches controllable over loop circuits including 
Said lines to establish connections between said 
lines, each of a first group of said Switches being 
So connected and arranged that, when seized, 
Current of one polarity is returned over the calling 
loop circuit extending thereto, each of a second 
group of Said Switches being So connected and 
arranged that, when seized, current of the op 
posite polarity is returned over the calling loop 
circuit extending thereto, a unidirectional con 
ductive device adapted to be included in a loop 
circuit established by way of said one line, means 
including Said unidirectional conductive device 
for preventing current of said one polarity from 
flowing over said one line, thereby to prevent 
Connections from being routed from said substa 
tion through the SWitches of said first group, and 
means responsive to the deposit of a coin in said 
Coin receiving means for rendering said device 
ineffective to prevent current of said one polarity 
from flowing over said one line. 

20. In a telephone System, a substation, a line 
extending to Said Substation, a plurality of auto 
matic Switches having access to said line and 
Operative to route connections to said line, and 
means Comprising a unidirectional conductive de 
Vice Serially included in said line for preventing 
certain of Said Switches from operating to com 
plete Connections including said line. 

21. In a telephone System, a substation, a line 
extending to Said SubStation, a plurality of auto 
matic switches having access to said line and 
Operative to route connections to said line, 
means comprising a unidirectional conductive de 
vice serially included in said line for preventing 
certain of Said Switches from operating to com 
plete connections including said line, and switch 
ing means at said Substation for short-circuiting 
Said device, thereby to render said last-named 
Switches operative to complete connections in 
cluding said line. 

CIARENCE E. LOMAX. 

  


