
c. E. LOMAX 2,226,731 
TELEPHONE SYSTEM 

Dec. 31, 1940. 

5 Sheets-Sheet l Filed April 28, 1939. 

E 5, 

INVENTOR 
CARENCE E. LOMAX 

BYavailay, drick-34oza 
ATTORNEYs 

  



,731 

INVENTOR. 
CARENCE E LOMAX 

By avia aday, &ck --era 

226 

ATTORNEYS 

2 

5 Sheets-Sheet 2 1939 

C. E. LOMAX 

TELEPHONE SYSTEM 
Filed April 28, 

/Z2. O OZZO 6920 992 OO9 

Dec. 31, 1940. 

  

  

  



c. E LOMAX 2,226,731 
TELEPHONE SYSTEM 

Dec. 31, 1940. 

T-==)-----   

  

  

  



C. E. LOMAX 2,226,731 
TELEPHONE SYSTEM 

Dec. 31, 1940. 

Filed April 28, 1939 5 Sheets-Sheet 4 

INVENTOR. 
CARENCE E LOMAX 

8avco, &day & CAY-4eva 
ATTORNEY.5, 

  

  

  



C. E. LOMAX 2,226,731 
TELEPHONE SYSTEM 

Dec. 31, 1940. 

0000 0000 

8/ 

=ÐNVHOXE GNOO=9 
INVENTOR. 

CLARENCE E. LOMAX 
&lta 93-4arvo 

ATTORNEYS 

OOOO 

  

  

  



0. 

20 

25 

30 

35 

40 

45 

50 

55 

Patented Dec. 31, 1940 

UNITED STATES 

2,226,731 

PATENT OFFICE 
2,226,73. 

TELEPHONE SYSTEM 

Clarence E. Lomax, Oak Park, l, assignor to 
Associated Electric Laboratories, Inc., Chicago, 
Ill., a corporation of Delaware 
Application April 28, 1939, Serial No. 270,539 

22 (Claims. 
The present invention relates to telephone sys 

tems and, more particularly, to improved appa 
ratus for controlling the collecting and refunding 
of coins deposited in the coin-receiving means 
of pay stations forming a part of an automatic 
telephone system. 

in the usual automatic telephone system, a 
portion of the substations are of the payStation 
type, each including means for receiving coins, 
slugs, or the like, and a coin control mechanism 
for controlling the coin refunding and collecting 
operations incrmally required incident to use of 
the station. Accordingly, the automatic switch 
ing apparatus of the system must be Suitably ar 
ranged automatically to control the pay station 
coin control mechanisms incident to the use of 
local connections involving the paystations and 
must include apparatus for permitting operators 
selectively to control the mechanisms so that the 
proper charges and collections may be made in 
cident to the use of to connections involving the 
paystations. Prior automatic telephone systems 
including these payStation control features are 
more or less complicated in arrangement and in 
clude a large amount of equipment which is used 
only for the purpose of effecting proper control 
of the coin mechanisms provided at the pay 
stations. For example, complicated and specially 
designed intermediate and final selector switches 
are usually provided for enabling toll Operators 
to set up delayed call connections to the pay 
stations and for permitting the proper coin col 
lecting and refunding operations to be made. 
In the usual arrangement these special switches 
are used only in setting up toll call connections. 
Moreover, prior payStation trunk circuits, in gen 
eral, require a large amount of relay equipment 
for effecting the proper control of the payStation 
coin control mechanisms, 

It is an object of the present invention to pro 
vide, in an automatic telephone System, improved 
and exceedingly simple apparatus for controlling 
the coin collecting and refunding Operations re 
quired incident to the use of connections involv 
ing the paystations embodied in the system. 

It is another object of the invention to pro 
vide, in an automatic telephone system, improved 
and simplified apparatus whereby an operator 
can control the collecting and refunding of coins 
deposited at the paystations of the System at 
which calls originate or to which calls are routed. 

It is a further object of the invention to pro 
vide improved apparatus of the character de 
scribed which is so arranged that the regular 
automatic switching apparatus of the system 

(C. 19-6.3) 
may be used in completing both local and toll 
connections without sacrificing any of the re 
quired paystation control features. 

It is a still further object of the invention to 
provide improved and exceedingly simple pay 
station circuit apparatus adapted for use in con 
junction with the individual paystation lines 

... which is so arranged that all required paysta 
tion control operations are effected with a mini 
mum amount of equipment. 

It is a further and more specific object of the 
invention to provide improved paystation control 
apparatus of the character described wherein 
booster battery control is utilized in effecting 
coln refunding and coin collecting operations, 

In the illustrated embodiment of the invention 
there is disclosed an automatic telephone system 
which includes a plurality of lines, one of which 
extends to a substation of the paystation type, 
together with automatic switching apparatus in 
cluding a group of final selector switches, which 
apparatus is operative to establish connections 
between the various lines. There is also embodi 
led in the system an operator's position to which 
toll calls may be routed from the substation lines 
and by way of which calls may be routed to the 
Substation lines. The above-mentioned paysta 
tion comprises means for receiving coins, slugs, or 
the like and means for controlling the collecting 
and refunding of coins deposited in the coin-re 
ceiving means. In accordance with one feature 
of the present invention, paystation control ap 
paratus is embodied in each of the group of final 
selector switches mentioned above, which appa 
ratus is, in each case, controllable from the oper 
ator's position to control the coin refunding and 
collecting control means provided at the pay 
station only for the purpose of causing coins de 
posited in the coin-receiving means to be re 
funded. This apparatus in no way prevents the 
switches from being utilized in completing local 
call connections. On the contrary, the arrange 
ment is such that these switches may be utilized 
in extending calls to and from the operator's po 
sition on calls involving any of the substations of 
the system and in setting up local call connec 
tions between any of the lines of the system. 
More particularly, this apparatus as embodied in 
each switch is operative in response to an unbal 
anced condition of an established loop circuit 
extending to the corresponding switch to cause 
the above-mentioned coin refunding and col 
lecting control means immediately to operate 
to refund coins deposited in the coin-receiving 
eaS, 
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2 . 2,226,31 
The above-described coin control apparatus is 

primarily utilized in controlling the coin collect 
ing and refunding control means to make coin re 
funds on calls routed from the operator's posi 

5 tion to the above-mentioned paystation. In re 
gard to the collection of deposited coins, each of 
the paystation lines has associated therewith a 
paystation control circuit which functions, on toll 
calls routed to and from the Operator's position, 

10 only to control the coin refunding and collect 
ing control means provided at the associated pay 
station in its operation to effect a coin collecting 
operation. These payStation control circuits, on 
local calls Originating at the associated paysta 

15 tions, are arranged to operate in a novel man 
ner to cause both coin refunding and collecting 
operations to be performed, Two embodiments 
of this improved control circuit are disclosed. 
In one embodiment, reverse battery control is 

20 utilized and in the other embodiment the ar 
rangement is such that booster battery control 
may be utilized. 

Further features of the invention pertain to 
the particular arrangement of the various 

25 switching elements, whereby the same switches 
may be used in completing both local and toll 
connections, and the required apparatus for ef 
fecting control of the coln refunding and col 
lecting control means is reduced to a minimum. 

30 The novel features believed to be characteris 
tic of the invention are set forth with particu 
larity in the appended claims. The invention, 
both as to its organization and method of opera 
tion, together with further objects and advan 

35 tages thereof, will best be understood by refer 
ence to the specification taken in connection 
with the accompanying drawings, in which Fig 
ures 1 to 5, inclusive, when combined in the man 
ner shown in Fig. 7, illustrate a telephone sys 

40 ten having incorporated therein the features of 
the invention as briefly outlined above; and Flg. 
6 illustrates a modification of certain of the ap 
paratus shown in Fig. 1. 

In general, the system, as illustrated in Figs. 
451 to 6, inclusive, of the drawings, comprises a 

relatively small community automatic exchange 
and a second central exchange, the two ex 
changes being interconnected by a plurality of 
two-way trunk lines, one of which is indicated 

50 at 0 in Fig. 5 as extending to an operator's po 
sition 9 provided in the central exchange. In 
the particular arrangement shown, the commu 
nity automatic exchange is designed to serve one 
hundred lines or less. Two of these lines are 

55 indicated at f l and 2 as extending respectively 
to the substations A and B, the substation Abe 
ing of the paystation type and the substation 
B being of the conventional common battery type 
of which there are several well-known commer 

60 cial embodiments. The line 2 and the other 
similar lines may be of the single party type 
or of the multiparty type, as desired. For the 
purpose of Setting up connections between the 
lines terminating at the community exchange, 

65 there is provided automatic switching equip 
ment which comprises a plurality of finder-con 
nector links, one of which is illustrated as com 
prising a finder switch f4 and the connector 
switch shown in Figs. 2 and 3 of the drawings. 

70 For the purpose of assigning idle ones of the 
finder connector switch to the use of calling lines 
in a definite order there is provided a distrib 
utor 5. Each of the regular subscribers' lines 
of the system terminates in the community ex 

75 change in a line circuit of conventional arrange 

dicated at . 
ment, that associated with the line 2 being ins' 

the finder and connector switches 
each have access to all of the lines terminating 
at the community exchange and also to repeat 
ers, individually associated with the trunk lines 5 
extending to the central ofce. Thus, the con 
nector switch shown in Figs, 2 and 3 has access 
by way of a link line 8 to a two-way repeater 
8 associated with the two-way trunk line . 

Calls routed from the central exchange Over the 10 
trunk line 0 and intended for a subscriber's 
line terminating in the community exchange 
may be routed through the repeater f and any 
one of the finder-connector links provided in the 
community exchange to the desired subscriber's 15 
line. To this end, there is associated with the 
link line a line circuit of conventional ar 
rangement. . . . 
Any desired number of the subscribers' lines 

terminating at the community exchange may be 20 
arranged to serve substations of the paystation 
type and such substations may each be of the 
form illustrated in Fig. 1 for, the substation A. 
In brief, the apparatus provided at this substa 
tion comprises a transmitter f00, a receiver is 
and an induction coil 12 arranged to be inter 
connected through operation of a hook switch 
f03 to form a substation circuit of the Well 
known anti-side-tone type. For the purpose of 
audibly indicating the presence of incoming calls 30 
on the line ff, there is also provided at the sub 
station A a signal device in the form of a ringer 
06 which is bridged across the conductors a 
and fib of the line ff in series with a condenser 
OS. In order to transmit switch control im- as 

pulses by way of the line to the automatic 
switching equipment provided in the line termi 
nating exchange, there is embodied in the sub 
station apparatus a calling or impulsing device 
04. The substation further comprises coin- 40 

receiving means, not shown, which includes a 
coin deposit chute, a coin collect chute and a 
coin refund chute, together with apparatus for 
selectively directing a deposited coin into the 
correct One of the coin collect and coin refund 45 
chutes. This apparatus includes a coin-direct 
ing door, not shown, which is arranged to be 
Operated by a polarized electromagnetic device 
07 having windings adapted to be connected 

between the line conductors fa and ground in 50 
series with a glow discharge device in the form 
of a neon tube O. The electromagnetic de 
vice O7 is so arranged that when its windings 
are energized by current of one polarity the as 
Sociated coin-directing door is rocked in One di- 55 
rection to direct deposited coins into the coin 
collect chute and when its windings are ener 
gized by current of the opposite polarity the as 
Sociated"coin-directing door is rocked in another 
direction to direct deposited coins into the coin 60 
refund chute. The neon tube has the well 
known characteristic of being non-conductive 
until a predetermined voltage is impressed across 
the terminals thereof. Following ionization of 
the gas contained therein the voltage required 65 
to maintain the tube conductive is substantially 
less than that required for initiating ionization. 
Also, the resistance of the device is substantial 
ly lessened after the device is rendered conduc 
tive. The series circuit including the tube 8.70 
and the windings of the device also includes 
a pair of contact springs which are only op 
erated into engagement in response to the de 
posit of a coin in the coin deposit chute of the 
coin-receiving means. When once operated is 
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into engagement, the springs f are not dis 
engaged until the electromagnetic device 0 op 
erates in One manner or the other. The coin 
collect apparatus provided at the substation. A 
and schematically shown in Fig. 1 of the draw 
ings may be of the well-known type shown and 
described in Patent No. 1043,219, granted No 
vember 5, 1912, Fosberg, although preferably 
this apparatus and the impulsing device O4 of 
the substation are arranged in the manner dis 
closed and claimed in Copending application Se 
rial No. 265,459, fled April 1, 1939, Clarence E. 
Lomax. As thus arranged, certain calls, such, 
for example, as trunk calls to an operator's po 
sition in the distant central office, may success 
fully be completed without-the deposit of a coin 
in the coin-receiving means, whereas other calls 
intended for the substations local to the com 
munity exchange can only successfully be com 
pleted after a coln has been deposited in the 
coin-receiving means. To this end, and as dis 
closed in the aforementioned copending appli 
cation, the Substation circuit is so arranged that 
only a predetermined number of digits, as, for 
example, two digits, may effectively be trans 
mitted from the substation, a digit counter be 
ing provided for shunting the pulsing springs of 
this device after a predetermined number of dig 
its has been dialed. 

For the purpose of controlling the coin col 
lecting and coin refunding operations required 
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incident to the use of connections resulting from 
calls Originating at the substation A, the line 

is divided into two parts which are connected 
by a combined paystation control and line cir 
cuit 7, This trunk circuit comprises a coin 
control and line switching relay R2 arranged 
to be controlled by a pair of additional relays 
R. 40 and Rf60, the first of which is of the slow 
to-release type. The relay R? 50 also functions 
in the capacity of a cut-off relay. The circuit 

further includes a slow-to-release line relay 
R. 60 and an electro-polarized relay Rf 30 which 
functions to determine whether a coin refund 
or coin collect operation is to be performed in 
cident to operation of the relay R26. This po 
larized relay comprises an upper winding seri 
ally included in one side of the line and 
shunted by a resistor 32 for by-passing voice 
frequency currents. This relay is so construct 
ed and arranged that it only operates when its 
lower winding is polarized and current of a pre 
determined polarity is directed through its up 
per winding. When once operated, however, the 
relay R? 30 remains operated so long as its lower 
winding is energized and regardless of the po 
larity of the current traversing its upper wind 
ing. Several embodiments of this type of relay 
are commercially available. 
On a call originating at a payStation, Such, for 

example, as the station A, and routed to an Op 
erator's position in the central office, it is nec 
essary that apparatus be provided for disclosing 
to the operator the identity of the Calling sta 
tion in order that the proper charges may be 
assessed and the proper collection made. For 
this purpose there is provided a tone generator 
2 which is arranged to impress its alternating 
voltage output upon the control conductor fo 
of the line through a condenser 22. 
Each of the finder switches embodied in the 

automatic switching apparatus provided in the 
community exchange is preferably of the well 
known Strowger type of which several commer 
cial embodiments are known. The distributor 

a,226,781 3 
may be of any desired commercial construc 

tion. The connector switches of this exchange 
are all of identical arrangement. In brief, the 
connector switch shown in Figs. 2 and 3 com 
prises a plurality of bank contacts arranged in 5 
levels; a wiper carriage structure including the 
wipers 36 to 364, inclusive; means comprising 
a vertical magnet 248 for elevating the wiper 
carriage structure to bring the wipers opposite 
a desired level of contacts; means comprising a 
rotary magnet 342 for rotating the indicated 
wipers until they engage a desired set of con 
tacts in a selected level; a release magnet 22; 
three sets of off-normal springs 209, 224 and 

O 

245; and a plurality of control relays connect- 15 
ed and arranged in the manner illustrated. More 
particularly, the control relays of the connector 
switch include line switching relay R200 of 
the slow-to-release type, a called party answer 
or back-bridge relay R2C, a line relay R230, a 
slow-to-release hold relay R235, a slow-to-release 
digit transfer relay R280, a slow-acting ring cut 
off relay R250, a ringing control relay R260, a 
pair of booster battery control relays R290 and 
R295, a busy test relay R300, a pair of slow-to 
release pulse responsive relays R30 and R32, 
and a slow-to-operate line switching relay R380, 
The slow-acting relay R320 is arranged to co 
operate with a trunk hunting relay R325 to con 
trol the operation of the wipers 88 to 368, in 
clusive, when the connector switch is function 
ing to search for an idle one of the trunk lines 
extending to the central office. The control ap 
paratus of the connector switch further includes 
three additional relays R225, R340 and R345 85 
which are provided for the purpose of control 
ling coin refunding operations performed inct 
dent to the completion of calls routed from an 
Operator's position in the central office to the 
payStation lines terminating at the community 40 
exchange. In order to transmit paystation tone 
voltage impressed upon the control conductor 
20c of the trunk line 20 incoming to the con 
nector switch to the control conductor of a link 
line extending to one of the repeaters selected 45 
through operation of the connector switch, there 
is also embodied in the connector switch a signal 
voltage repeating transformer 28. 
The connector switch is arranged to provide 

Selective code ringing of the substations associ. 
ated with the multi-party subscribers' lines of 
the system. To this end there is embodied in 
the connector switch an impulse responsive code 
selecting switch 350 of the well-known minor 
type. In brief, this code selecting switch con 
prises two sets of bank contacts 35 and 352 
of eleven points each; wipers 353 and 358 indi 
vidually associated with the contact sets; means 
Comprising an operating magnet 356 and a ratch 
et and pawl mechanism, not shown, for stepping 60 
the wipers over the contacts of their respective 
associated contact sets; a release magnet 357; 
and off-normal springs 358 for controlling the 
energization of the release magnet. 
The two-way repeater 8 associated with the 65 

trunk line to extending between the community 
exchange and the central office comprises a re 
peating transformer 520 and a plurality of relays 
for controlling the signaling and line switching 
operations required incident to the extension of 70 
connections in either direction through the re 
peater. More particularly, the relay equipment 
of this repeater comprises a line relay R406, a 
slow-to-release hold relay R40, a ringing reay. 
R420, a ring cut-off relay R430, and a pair of 75 
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4. 
relays R440 and R450 which function to control 
the transmission of the paystation tone signal 
voltage over the trunk line to the operator's 
position 9. The relay R4 is of the slow-to 
operate type and the relay R46 is of the well 
known pendulum type. The relays just de 
scribed are utilized primarily in the extension of 

O 

3. 
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O 

connections from the apparatus provided in the 
community exchange to the operator's position 
9. On calls routed in the other direction, that 

is, from the operator's position 9 to the auto 
matic switching apparatus provided in the Com 
munity exchange, the relay equipment shown 
in Fig. 5 primarily controls the line switching 
operations. This equipment comprises a line re 
lay R530, a back-bridge relay R550, a slow-act 
ing line switching relay R50, and a control re 
lay RS60. Two additional relays RS40 and R460 
are embodied in the repeater f for the purpose 
of controlling coin refunding Operations required 
incident to the use of paystations associated with 
the paystation lines terminating at the commun 
ity exchange. For the purpose of transmitting 
paystation tone signals over the trunk line 0, 
there is embodied in the repeater a transformer 
465 which includes a primary winding 466, 
bridged between the control conductor le of 
the link line 3 and ground, and a secondary 
winding 467 which is adapted to be bridged across 
the line conductors of the repeater in series with 
a condenser 468. 
The trunk line O terminates in the central 

exchange in a repeater transformer 500, one 
side of which is connected to the tip and ring 
contacts of a call and answer jack 50 located 
at the Operator's position 9. The apparatus 
provided at the operator's position 9 also inn 
cludes a signal device in the form of a drop 502 
which includes a winding normally bridged be 
tween ground and the junction point of the Sec 
ondary windings of the transformer 500 in Series 
with a condenser 503. For the purpose of trans 
mitting Switch control impulses from the Oper 
ator's position 9 Over the trunk line fo to the 
repeater 8, there is provided a calling or im 
pulsing device 504. The apparatus provided at 
this operator's position further includes a coin 
refunding control key 505 of the nonlocking type 
which is operative to impress the positive poten 
tial of a booster battery current source 5 upon 
a simplex circuit including the trunk line 0, 
thereby to control the two relays R540 and R460 
embodied in the repeater 8. The apparatus 
provided at the operator's position 9 also in 
cludes an operator's cord circuit, not shown, 
which may be of any desired commercial ar 
rangement. 
As explained above, the arrangement of the 

apparatus provided at each of the substations 
of the payStation type is such that a local call 
initiated at any one of these substations can 
only be completed if the correct coin deposit is 
made in the coin-receiving means provided at 
the calling substation. Assuming, for example, 
that a party at the substation. A desires a con 
nection with the substation B, the call is initiated 
in the usual manner by removing the receiver 
Of from the Supporting hook 4 of the hook 

switch 03. In response to this operation a loop 
circuit is completed over, which the line relay 
R60 is energized. This loop circuit extends 
from battery by way of the winding of R60, 
RA 5, RA2, the line conductor ?ta, the, puls 
ing springs 18, the transmitter 100, the switch 

2,228,781 
hook 4 and associated contacts ffs and fift, 
the induction coil winding 2, the line conductor 

b, RA22, the upper winding of Rf80 and RA52 
to ground. When the hook switch 08 is oper 
ated to its off-normal position the contact 
springs f are also closed so that the induction 
coll Oz, the transmitter 00 and the receiver 
of are properly interconnected for the reception 
and transmission of voice frequency currents. 
The line relay Rio responds to the completion 
of the above-traced loop circuit by operating to 
complete, at RAff, a path extending through 
the winding of the cut-off relay RSO for mark 
ing the line in the bank contacts of the finder 
switches having access thereto. At RAE2, the 
relay R? 60 completes a path including RA 55 for 

O 

s 

impressing ground potential upon the distributor . 
start conductor C63. The distributor is re 
sponds to the last-mentioned operation by initi 
ating the Operation of an idle one of the finder 
Switches to search for the calling line. Assum 
ing, for example, that the link comprising the 
finder switch 4 is assigned by the distributor 
5 to the use of the line f, this switch operates 

in a well-known manner to seize the line , as 
marked in the bank contacts of the finder switch 

over the above-traced marking path, and to 
extend the calling loop circuit to the connector 
switch shown in Figs. 2 and 3. The line relay 
R230 is energized over this loop circuit and Op 
erates. More particularly, the circuit for ener 
gizing the line relay R230 may be traced as ex 
tending from ground by way of RA242, the lower 
winding of R230, the lower winding of R225, . 
RA25, RC208, RA207, the line conductor 20, 
the upper winding of R?.30, RA22, the conduc 
tor b, the winding f2, the contacts and 
lf, the switchhook 14, the transmitter 00, the 
pulsing springs, the conductor i?, RA2, 
the conductor 20, RA202, RC203, RA28, the 
upper Winding of R225 and the upper winding 
of R230 to battery. The relay R22s, being of 
the differential type, does not operate when its 
two windings are energized over the loop cir 
cuit just traced. The relay R250, however, op 
erates to complete, at RA23, a circuit extend 
ing from ground at RA205 for energizing the 
winding of R235 in series with the upper Wind 
ing of the relay R240. The relay R26, upon op 
erating, prepares, at RA237, various circuits, 
traced hereinafter, for energizing certain of the 
other relays shown in Figs. 2 and 3. At RA2, 
the relay R235 opens a point in the circuits, 
traced hereinafter, for energizing the release 
magnets 227 and 57. At RA238, the relay R23s 
also prepares pulsing circuits, traced herein 
after, for respectively energizing the vertical 
magnet 246, the rotary magnet 342 and the op 
erating magnet 56 of the minor switch 350. 80 
The relay R240, upon operating, prepares, at 
RA243, a holding circuit for itself and prepares, 
at RA24, the above-mentioned circuit for ener 
gizing the vertical magnet 246. At RA24 and 
RA242, the relay R240 substitutes ground through is 
the Secondary winding of the transformer 247 
for ground derived from the contact associated 
with RA242 in the above-traced loop circuit in 
cluding the two windings of the line relay R20. 
When the secondary winding of the transformer 
247 is included in this loop circuit, the usual dial 
tone signal is transmitted through the trans 
former 247 to the receiver of provided in the 
calling substation. 
At RA23, the hold relay R285, upon operat 



as extending by way of the grounded conductor 
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ing, impresses ground potential upon the con 
trol conductor 20 of the trunk line 20. This 
ground is extended to the private conductor d. 
of the calling line through the finder switch 
ld. When ground potential is impressed upon 
the indicated control conductor, the relay. RSO 
is energized over a circuit which may be traced 

ld, RA, and the winding of R? 50 to battery. 
When energized over this circuit, the relay R50 
operates to complete, at RA 53, an obvious hold 
ing circuit for itself and in so doing completes 
an obvious path for impressing ground potential 
upon the private conductor c. thereby to mark 
the line as busy. At RA 54, the relay R50 
completes an obvious circuit for energizing the 
slow-to-release relay R40, causing the last 
mentioned relay to operate and prepare, at 
RA42, a circuit for energizing the relay R20. 
The Operation of the relay R46 also results in 
the energization of the lower winding of the 
electro-polarized relay R? 30 in an obvious man 
ner. The direction of current flow through the 
upper winding of this polarized relay is, how 
ever, such that the relay does not operate at 
this time. At RA 55, the relay R? 50 opens the 
above-traced path for impressing ground poten 
tial upon the distributor start conductor C 63. 
At RA 5 and RA-52, the relay RSO opens two 
points in the above-traced operating circuit for 
the line relay R? 60, thereby to clear the line 
of the shunt impedance represented by the ex 
change battery and the winding of R60 and to 
cause the release of R60. Upon restoring, the 
relay R? 60 opens, at RA16, a point in the op 
erating circuit for the cut-off relay R50 and 
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opens at RAf62, a further point in the above 
traced path for impressing ground potential up 
on the start conductor C63. Following the z 
above-described operations, the connector switch, 
as shown in Figs, 2 and 3, is conditioned to re 
spond to the impulses of the first digit to be 
dialed at the calling substation A. 
After removing the receiver of from its sup 

porting hook, the calling party should deposit the 
coin representing the charge for local calls in 
the coin-receiving means provided at the sub 
station A. Following this operation, the calling 
party may proceed to dial the digits of the di 
rectory number designating the desired substa 
tion B. When a coin is deposited in the coin 
deposit channel of the coin-receiving means, the 
coin controlled mechanism operates to move the 
contact springs fo9 into engagement, thereby to 
connect the windings of the polarized magnet 
O7 and the serially related discharge lamp 08 

between the line conductor a and ground. At 
this time the voltage of the exchange battery as 
impressed between the line conductor fa and 
ground through the windings of the two relays 
R230 and R225 is insufficient to cause current 
flow through the discharge device 08. Accord 
ingly, the windings of the electromagnetic de 
vice 0 are not energized at this time. During 
the dialing operation and each time the dial of 
the calling device O4 is moved off normal, the 
shunt springs ff of this device are moved into 
engagement to complete obvious paths for short 
circuiting the transmitter f00 and the receiver 
Of. Also, during each return movement of the 

dial, the pulsing springs 8 are opened and 
closed a number of times depending upon the 
numerical value of the digit dialed. At the end 
of each return movement of the dial, the shunt 

5 
springs are opened in the usual manner to 
interrupt the above-mentioned short-circuiting 
paths. 
The line relay R230 responds to the impulses 

of the first digit dialed at the calling substa 
tion by completing the above-mentioned operat 
ing circuit for the vertical magnet 246 one or 
more times. Assuming, for example, that the 
directory number designating the desired sub 
station B is 77, the line relay R230 restores and 
reoperates seven times during the impulses of 
the first digit so that seven current pulses are 
transmitted to the vertical magnet 246. The 
circuit for energizing this vertical magnet may 
be traced as extending from ground at RA205 
by way of RA23, RA238, RA244 and the wind 
ing of the magnet 246 to battery. A branch of 
this circuit extends by way of RA248 and the 
lower winding of the slow-to-release relay R240 
to "battery. Each time the vertical magnet 248 
is energized, the wipers 36 to 364, inclusive, are 
relevated. One step so that, at the end of the 
first digit of seven impulses, these wipers are 
left standing opposite the seventh level of bank 
contacts. As the indicated wipers are Operated 
to the first vertical off-normal position, the off 
normal springs 245 are moved into engagement 
to complete an obvious path for short-circuit 
ing the upper winding of the relay R240. By 
virtue of the completion of the above-mentioned 
branch circuit including the lower winding of 
the relay R240 and the slow-to-release charac 
teristic of this relay, it remains Operated until 
shortly following the end of the first digit. Due 
to its slow-to-release characteristic, the hold 
relay R235 also remains operated during impuls 
ing. At the end of the first digit and during 
the interdigit pause between the first and sec 
ond digits, the line relay R230 remains operated 
for a sufficiently long time interval to cause 
the restoration of the relay R240. Upon restor 
ing, the relay R240 opens, at RA243, a point in 
the circuit for energizing its lower winding and 
opens, at RA244, the above-traced impulsing cir 
cuit including the winding of the vertical mag 
net 246. At RA24 and RA242, the relay R240 
removes the secondary winding of the trans 
former 24 from the loop circuit extending to 
the calling substation, thereby to terminate the 
dial tone signal being transmitted to the call 
ing subscriber. 
The impulses of the second digit dialed at the 

calling substation are repeated through Opera 
tion of the line relay R230 to the rotary mag 
net 342. More particularly, as the line relay 
restores at the beginning of each impulse of the 
second digit, a circuit is completed for energiz 
ing the rotary magnet 342 in series with the slow 
to-release-relay R30, this series circuit extend 
ing from ground at RA205 by way of RA23, 
RA238, RA244, C272, RA303, the winding of 
R30, RA335 and the winding of the magnet 
342 to battery. Each time the magnet 342 is 
energized over this circuit it steps the wipers 36 
to 364, inclusive, one step in the rotary direction 
so that, at the conclusion of the second digit of 
seven impulses, these wipers are left standing in 
engagement with the contacts terminating the 
conductors of the called line 2. 
Upon operating, at the beginning of the first 

impulse of the second digit, the relay R30 con 
pletes, at RA33, a path in multiple with the 
armature RA303, thereby to prevent the impuls 
ing circuit extending through the winding of the 
rotary magnet 362 from being interrupted 
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6 
through operation of the busy relay Rob as the 
wipers 36 to 364, inclusive, are moved over con 
tacts terminating the conductors of busy lines. 
At RA3, the relay R30 opens a point in the 
circuit, traced hereinafter, for energizing the 
trunk hunting relay R325. At RA32, the relay 
R30 completes an obvious circuit for energiz 
ing the slow-to-release relay R320, causing the 
last-mentioned relay to operate. Due to the slow 
to-release characteristics thereof, the relays 
R30 and R320 remain operated throughout the 
second and each succeeding series of impulses. 
Upon operating, the relay R320 opens, at RAS23, 
a point in an alternative circuit, traced herein 
after, for energizing the busy relay R800. At 
RA32 and its associated resting contact, the 
relay R320 opens a point in the circuit, traced 
hereinafter, for energizing the lower winding of 
the line switching relay RS30. At RA32 and 
RA322, the relay R320 completes the line test cir 
cuit including the winding of the busy relay 
R800, whereby this busy relay is energized each 
time the wipers 36 to 364, inclusive, encounter 
a set of contacts terminating a busy line. At 
RA324, the relay R320 opens a point in the path, 
traced hereinafter, for impressing busy tone volt 
age upon the loop circuit extending to the call 
ing substation. 
Immediately the wipers 36 to 364, inclusive, 

are moved into engagement with the contacts 
terminating the called line. 2, this line is tested 
over the above-mentioned test circuit including 
the winding of the busy relay R380. ASSulming 
the called line to be busy at the time it is thus 
selected, the busy relay is energized over this cir 
cuit, which extends by way of the grounded pri 
vate conductor of the called line, the wiper 363, 
RA332, RA32 . RA322. RA333 and the winding of 
R00 to battery. Upon operating, the relay R30 
orbens, at RA33, a point in the initially traced 
circuit for energizing the rotary magnet 342. At 
R.A.A. the relay R300 prepares a circuit, traced 
hereinafter, for energizing the ringing control 
relay R260. At RA305, the relay R800 prepares a 
Yoint in the above-mentioned circuit for energiz 
ing the release magnet 357. At RA36, the relay 
R300 prepares the above-mentioned path for im 
pressing busy tone voltage upon the calling loop 
circuit. At RA30, the relay R300 prepares a cir 
cuit, traced hereinafter, for energizing the trunk 
hunting relay R.325. At RA302, the relay R300 
opens another point in the operating circuit for 
the line Switching relay R330 and prepares a 
holding circuit for itself. Shortly following the 
end of the second digit the relays R and R320 
sequentially restore in the order named and in 
an obvious manner. Upon restoring, the relay 
R320 completes the above-mentioned holding cir 
cuit for the busy relay R300 and thereafter opens 
the operating circuit for the busy relay. The 
holding circuit for the busy relay extends by way 
of the grounded release conductor C269, RA302, 
RA322 and its associated resting contact, RA333 
and the winding of the relay R300 to battery. At 
RA324, the relay R320 completes the above-men 
tioned path for impressing busy tone voltage upon 
the calling loop circuit. This path may partially 
be traced as extending from the ungrounded ter 
minal of the busy tone source by way of C839, 
the condenser 338, RA337, RA324 and RAOB to 
the lower side of the loop circuit extending to 
the Calling substation. When this path is com 
pleted busy tone current is caused to flow over 
the calling loop circuit in the usual manner. This 
current is reproduced by the receiver O so that 

a,226,781 
the calling party is informed that the desired 
connection cannot be obtained. It is pointed Out 
that following operation of the busy relay R300 
the dialing of the third digit at the calling sub 
station is without effect since with the relay R300 
operated the pulsing circuit for the rotary mag 
net 342 is held open at the armatures RA303 and 
RA33 and the circuit for energizing the operat 
ing magnet 356 of the minor Switch 350 is also 
interrupted at these two points. Hence, if the 
calling party continues the dialing operation and 
dials the third digit, the only response to theim 
pulses of this digit is the alternate restoration 
and operation of the line relay R230. Following 
the operation of the busy relay R300, in the man 
ner just explained, no further operation of the 

0 

5 

apparatus occurs until the connection is cleared 
out at the calling substation. The manner in 
which the switch train is released when the call 
ing subscriber replaces the receiver of upon its 
supporting hook f4 is explained in detail here 
inafter. 
Assuming the. called line 2 to be idle at the 

time it is selected, battery potential is present 
upon the private or control conductor thereof so 
that the busy relay R300 is not energized over 
the previously traced test circuit. Shortly follow- . 
ing the selection of the line and during the inter 
digit pause between the second and third digits, 
the two relays R30 and R320, sequentially re 
store in the manner pointed out above. The re 
lay R320, upon restoring, completes the above 
mentioned circuit for energizing the slow-to-Op 
erate line switching relay R330, this circuit ex 
tending by Way of the grounded release conduc 
tor C269, RA302, the lower winding of R380, 
RA32, RA32 and the wiper 363 to the negative 
battery terminal as connected to the private con 
ductor of the called line f2 through the windings 
Of the cut-off relay Conventionally embodied in 
the line circuit 9. When its lower winding is en 
ergized over this circuit, the relay R330 first com 
pletes, at the 'X' contacts associated with RA334, 
a holding circuit for itself, this holding circuit 
extending by way of the grounded release con 
ductor C2, RA34 and the upper winding of 
R330 to battery. Thereafter the relay R330 
opens, at RA38, a point in the above-traced test 
circuit including the winding of the busy relay 
R300, interrupts, at RA332, its own operating cir. 
cuit as traced above, and completes, at RA332, a 
path for impressing ground potential upon the 
private conductor of the called line for the pur 
pose of marking this line as busy in the bank 
contacts of the other connector switches having 
access thereto. This path extends by way of the 
grounded conductor C27, RA332 and the private 
wiper 363 to the private conductor of the called 
line. At RA33, the relay R330 opens a point in 
the above-mentioned circuit for energizing the 
trunk hunting relay R325 and prepares a cir 
cuit, traced hereinafter, for energizing the coin 
refund control relay R340. At RA335, the relay 
R330 prepares the above-mentioned circuit for 
energizing the Operating magnet 356 of the minor 
switch 350 in accordance with the impulses of the 
third and final digit of the directory number 
designating the called substation B. At RA336, 
the relay R330 prepares a point in the circuit for 
energizing the ringing control relay R260, Final 
ly, at RA, the relay R330 opens a point in the 
above-traced path for impressing busy tone volt 
age upon the calling loop circuit. Following op 
eration of the relay R380, the operating magnet 
56 is conditioned to respond to the impulses of 
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the third digit of the directory number designat 
ing the called substation. 

Each time the line relay R30 restores during 
the impulses of the third digit, the above-men 
tioned circuit is completed for energizing the 
magnet 56, this circuit extending from ground 
at RA205 by way of RA23, RA238, RA244, C272, 
RA303, the winding of RSO, RA335 and the wind 
ing of the magnet 356 to battery. When ener 
gized over this circuit at the beginning of the 
first impulse of the third digit, the relay R30 op 
erates to complete the operating circuit for the 
relay RS20, which latter relay, in turn, operates 
to open, at RA323, the above-mentioned alterna 
tive circuit for energizing the busy relay R300. 
The two slow-to-release relays R30 and R320 
remain operated throughout the impulses of the 

Each time the operating magnet 
356 is energized during the impulses of the third 
digit, it functions to advance the wipers 353 and 
35 one step so that, at the conclusion of the 
third digit of five impulses, these wipers are left 
standing in engagement with their respective as 
sociated fifth contacts. When the indicated 
wipers are stepped to their respective first off 
normal positions, the off-normal springs 358 are 
moved into engagement to prepare the alterna 
tive circuit for energizing the busy relay R3). 
This circuit is completed shortly following the 
end of the third digit and in response to the Se 
quential restoration of the two slow-to-release 
relays R30 and R320. Specifically, this circuit 
extends from ground by way of the springs 358, 
RA323, and the winding of R300 to battery. At 
RA305, the relay R300 prepares the above-men 
tioned circuit for energizing the release magnet 
357. At RA304, the relay R300 prepares the cir 
cuit for energizing the ringing control relay R260. 
The last-mentioned circuit is completed shortly 
following the operation of the busy relay R300 
and at the beginning of the next cycle of opera 
tion of the ringing interrupter switch forming 
a part of the ringing apparatus conventionally 
provided in the community exchange in common 
association with the various connector Switches 
of the exchange. This circuit may be traced as 
extending from ground by way of the pickup con 
ductor C328, RA386, RA304, C273, RA263 and the 
winding of R260 to battery. When energized over 
this circuit the relay R260 operates to complete 
a holding circuit for itself, which holding cir 
cuit extends from ground at RA237 by way of 
RA294, RA262, RA263 and the winding of R260 
to battery. Following the completion of this cir 
cuit the relay R260 opens, at RA263 and its asso 
ciated resting contact, a point in its operating 
circuit as traced above. At RA26 and RA264, 
the relay R260 completes a circuit for projecting 
over the called line 2 coded ringing current of 
the particular character corresponding to the 
called substation B, as selected by the minor 
switch 38. More particularly, the circuit trav 
ersed by the ringing current may, in the present 
case, be traced as extending from one terminal 
of the ringing current generator by way of con 
tacts controlled by the above-mentioned inter 
rupter switch, not shown, C30, the fifth contact 
of the set 352, the wiper 354, C266, RA25, RA26, 
RA2O, C267, RA346, the wiper 36, one side of 
the line 2, the ringer and condenser bridged bc 
tween the conductors of the line 2, the other 
side of the line 2, the wiper 364, RA3. C? 6, 
RA206, RA284, RA254, C278, the wiper 353, the 
fifth contact of theset 35, C275, the lower wind 

7 
ing of R250, RA294, RA27 and the exchange bat 
tery to the other side of the ringing current 
source. The resulting operation of the signal de 
vice provided at the called substation B serves to 
signal the subscriber at this substation that his is 
substation is being called to the exclusion of other 
Substations associated with the line 2. A por 
tion of the ringing current is by-passed by way 
of the condensers 280 and 28 and the calling 
loop circuit to energize the receiver provided at O 
the calling substation, thereby to signal the call 
ing party that the called substation is being rung. 
The desired conversational circuit between the 

calling and called substations is completed when 
the call is answered at the called substation B. 
More particularly, when the receiver at the called 
substation is removed from its supporting hook, 
the hook switch embodied in this substation op 
erates to connect a direct current bridge across 
the conductors of the line 2, thereby to complete 
a circuit, substantially similar to that traced 
above and traversed by the ringing current, for 
energizing the lower winding of the slow-acting 
cut-off relay R250. When energized by direct 
current traversing this circuit, the relay R250 2. 
operates to complete, at the "X" contacts asso 
ciated with RA252, a circuit, extending from 
ground at RA237, for energizing its upper wind 
ing. Following the completion of this circuit, the 
relay R250 completes its operation to open, at 
RA25 and RA254, two points in its operating 
circuit and two points in the above-traced cir 
cuit traversed by the ringing current, thus arrest 
ing the ringing operation and terminating the . 
ring-back tone signal. At these same armatures S5 
Pnd their respective associated working contacts, 
the relay R250 completes the desired conversa 
tional circuit between the calling and called sub- ... 
stations and, in so doing, completes a loop circuit 40 
extending to the called substation. This loop 
circuit includes the windings of the back-bridge 
relay R20 and may be traced as extending from 
ground at RA258 by way of the lower winding of 
R20, RA254, RA264, RA206, C276, RA348, the 4. 
wiper384, one side of the called line f2, the direct 
Current bridge connected between the conductors 
of the line f2, the other side of the line 2, the 
wiper 36, RA346, C28, RA20, RA26, RA25 
and the upper winding of R2 0 to battery. . Cur- so 
rent for energizing the transmitter provided at 
the called substation is conducted to the trans 
mitter Over the circuit just traced. Current for 
energizing the transmitter O provided at the 
calling substation is conducted to this transmitter 55 
through the Windings of the line and differen 
tial relays R230 and R226 and over the calling 
loop circuit. When energized over the loop cir 
cuit extending to the caled substation, the relay 
R20 operates to complete, at RA2, an obvious 60 
multiple path for impressing ground potential 
upon the control conductor 20c of the trunkline 
20. At its armatures RA22 to RA25, inclusive, 
the relay R20 reverses the direction of current 
flow over the calling loop circuit in the usual man- 65 
e. 
The back-bridge relay R2 0, upon operating, 

also completes, at RA2, an obvious circuit for 
energizing the slow-to-operate relay R295 in par 
allel with the slow-to-release relay R290. The 70 
relay R290 now operates to complete a path for 
impressing booster battery potential upon the 
control conductor 20, this path extending from 
the positive terminal of the booster battery cur 
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20 

rent source 294 by way of the resistor 293, RA29 75 
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and RA292 to the conductor 20c. At RA293 and 
RA294, the relay R20 completes a similar path 
for impressing booster battery potential upon the 
release conductor C2. After these paths are 

5 completed the control conductor 200 and the con 
ductor C2 are disconnected from ground at 
RA292 and RA294 and their respective associ 
ated resting contacts, Shortly following the Op 
eration of R290, the relay R295 Operates to con 

10 plete, at RA297, an obvious holding circuit for 
itself. At RA296, the relay R295 opens the oper 
atting circuit for the relay R290. The relay R290 
restores its armatures RA29, RA292, RA293 and 
RA29 after an interval, thereby to disconnect 

ls the conductors 2 and C27 from the booster 
battery source and to reconnect these conductors 
to ground. Thus, it will be apparent that booster 
battery potential is impressed upon the conduc 
tors 20s and C2 for a short time interval in 

20 mediately following the completion of the desired 
talking circuit between the calling and called. 
substations. In the present case the application 
of positive booster potential to these conductors 
is without effect other than to increase the ener 

is gization of the relays RSO, R250, R260 and R330. 
On calls originating at regular substations of the 
system, however, and routed through the con 
nector switch of Figs, 2 and 3, the application of 
booster potential to the conductor 20e may be 

0, utilized, in a well-known manner, to control call 
metering devices associated with the calling lines, 
The application of booster potential to the con 
trol conductor 20 of the trunk line 20 and to the 
release conductor C27 may also be utilized to 

s control the paystation control circuit shown in 
Fig. 6 in the manner described hereinafter. 
When the relay R2 ?o operates to reverse the 

direction of Current flow Over the calling loop 
circuit, the electropolarized relay R30 operates 
to prepare, at RA, a path, traced hereinafter, 
for impressing a positive or coin collecting poten 
tial of 10 volts upon the line conductor a 
in order to cause the electromagnetic device 
to operate and collect the coin deposited in the 

is coin-receiving means provided at the calling sub 
station. As explained previously, the relay RO 
is of the type such that when once operated it 
remains in its operated position so long as its 
lower winding is energized regardless of the di 

to rection of current flow through its operating or 
upper winding. p 
The arrangement of the Connector switch 

shown in Figs. 2 and 3 is such that the release 
of a switch train including this switch is entirely 

Sunder the control of the calling party. Thus, 
following the Completion of the connection be 
tween the calling Substation A and the called 
substation B, if the called party replaces his re 
ceiver upon its hook before the connection is 

O. cleared out at the calling substation, the only 
resulting operation is the release of the back 
bridge relay R20 to reverse the direction of cur 
rent flow over the calling loop circuit. When, 
however, the calling party replaces the receiver 

65 upon the switch-hook f4, the calling loop 
circuit is interrupted at the springs is and 6, 
and the line relay R230 restores to interrupt the 
circuit for energizing the hold relay R235. The 
hold relay, upon restoring, completes, at RA238, 

O the above-mentioned circuits for energizing the 
release magnets 22 and 5. The circuit for en 
ergizing the magnet. 22 extends from ground at 
RA205 by way of RA23, RA238, the off-normal 
springs 224 and the winding of the magnet 227 
to battery. When thus energized, the magnet 

2,226,731 
22 operates to cause the restoration of the wip 
ers 6 to 4, inclusive, to rotary and vertical 
normal in the usual nanner. If the back-bridge 
relay R20 is operated at the time the release 
magnet 22 is energized, the loop circuit extend- 5 
ing to the called substation is interrupted during 
the release of the switching mechanism, thus 
causing the restoration of the back-bridge relay. 
Upon restoring, the relay R2C opens, at RA27, 
a point in the operating circuit for the relays 10 
R290 and R2. When the enumerated switch 
wipers are returned to their respective normal 
positions, the oft-normal springs 224 are opened 
to deemergize the magnet 227. The circuit for 
energizing the release magnet 35 extends from 15 
ground at RA205 by way of RA23, RA238, C274, 
RA305 and the winding of the magnet 35 to 
battery. When this circuit is completed, the mag 
net 35 operates-to cause the wipers 353 and 354 
of the minor switch 350 to be returned to their 20 
-respective home positions, at which time the off 
normal springs 5 are opened to interrupt the 
above-traced alternative circuit for energizing 
the busy relay R30, causing this relay to restore 
and open, at RAS, the operating circuit for the 25 
release magnet 5. 
When the hold relay R235 restores, in the 

manner explained above, it also interrupts, at 
RA237, a point in the common portion of the 
holding circuits for the relays R250, R260 and 30 
R330, causing all of these relays to restore. At 
this time ground potential is also removed from 
the private Conductor. of the called line 2, per 
mitting battery potential to be impressed upon 
this private conductor through the windings of 35 
the cut-off relay embodied in the line circuit 9, 
thereby to mark the line f2 as idle. At RA236, 
the relay R25 opens the holding circuit for the 
relay R29, causing the last-named relay to re 
store. Following the restoration of the indicated to 
relays and switching apparatus, the connector , 
switch is fully released. 
When the two relays R20 and R235 restore 

during the release of the connector switch, ground 
potential is removed from the private conductor 45 
20c of the trulak line 20, thereby to deenergize the 
relay R50. When ground potential is removed 
from the private conductor 20e of the trunk line 
20, the finder switch 4 is released in the usual 
manner and the finder-connector link illustrated 50 
is marked as idle in the bank contacts of the dis 
tributor 5. Upon restoring, the relay R50, at 
RA54, opens the operating circuit for the relay 
R40 and completes a circuit extending by way of 
RA42 for energizing the relay R20. At RAf53, 55 
the relay R50 opens the path for impressing 
ground potential upon the private conductor ic 
and a point in its own holding circuit. The relay 
R20, upon operating, completes, at RA23, an 
obvious multiple holding circuit for the relay 60 
R30. At RA2? and RAf22, the relay R2O com 
pletes the above-mentioned paths for impressing 
a positive or coin collect potential of 110 volts 
upon the line conductors a and b of the calling 
line ff. More particularly, the 110 volt source is 65 
connected across the discharge device O8 over a 
circuit which extends from the ungrounded ter 
minal of the source by way of C34, RA3, RA2, 
the conductor a, the springs 09, the windings 
of the magnet 07 and through the discharge de- 70 
vice OB to the grounded terminal of the source. 
The magnitude of this voltage is such that the gas 
contained in the discharge device 08 is ionized to 
permit the flow of current therethrough, so that 
the windings of the magnet 07 are energized. S 



9,296,781 
- The polarity of the current traversing the above 
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last-mentioned relay to restore, 

traced circuit following ionization of the device 
O8 is such that the arnature associated. With the 
magnet" is pivoted in a direction to case the 
coin deposited in the coin deposit channel of the 
coin-receiving means to be directed into the coin 
collect channel in the usual manner. Operation 
of the armature associated with the magnet 
also results in disengagement of the contact 
springs O9 to interrupt the series circuit includ 
ing the windings of the magnet and the dis 
charge device 8. Thus, the deposited coin is 
collected during the release of the operated switch 
train and after the conversation held over the es 
tablished connection is terminated. Shortly foll 
lowing the energization of the magnet the 
slow-to-release relay Rise restores to open, at 
RA, one of the multiple holding circuits for the 
relay R. 3. At RA62, the relay R 36 opens the 
operating circuit for the relay R2, causing the 

When the relay 
R2 restores it interrupts the remaining holding 
circuit for the electropolarized relay R3, caus 
ing the latter relay to restore. At its arnatures 
RA2 and RA22, the relay R20, upon restoring, 
also opens the above-traced path for impressing 
the positive coin collect potential upon the con 
ductors it and b of the line . 
In the event the called line 2 is busy at the 

time it is selected by the connector switch illus 
trated in Figs. 2 and 3, the back-bridge relay R22 
embodied in this switch does not operate. Ac 
cordingly, the two booster battery control relays 
R29 and R295 are not caused to operate. Also, 
the direction of current flow over the calling loop 
circuit is not reversed and the polarized relay 
R30 of the apparatus remains in its restored 
position. When the usual busy tone signal is 
transmitted to the calling substation, the calling 
party is expected to abandon the call by replacing 
the receiver of upon its supporting hook 6. In 
response to this operation, the calling loop circuit 
is interrupted and the relays R23, R235 and 
R300, which are the only operated relays in the 
Connector Switch, are caused sequentially to re 
store in an obvious manner. The hold relay R238, 
upon restoring, functions to remove ground poten 
tial from the control conductor. 20 and to com 
plete, at RA238, the previously traced operating 
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circuits for the release magnets 22 and 357, thus 
causing the minor switch 360 and the switching 
mechanism of the connector switch to be restored 
to normal in the manner previously explained. 
When ground potential is removed from the con 
trol conductor 20c of the trunk line 26, the finder 
Switch fé is released and the relay RS is de 
energized and restores to complete the previously 
traced circuit for energizing the relay R2. Upon 
operating, the relay R2 completes, at RA32 
and RA22, paths for impressing the negative 
potential of the 110 Wolt coln refund current 
source upon both conductors of the calling line . 
More particularly, the voltage of this sources in 
pressed across the electrodes of the discharge tube 
G8 over a circuit extending from the negativeter 

minal of the coin refund current source by way 
of C33, RA3, RA2, the conductor iss, the 
Springs (9, the windings of the magnet and 
through the device 08 to the positive terminal of 
the coin refund current source. The magnitude 
of this voltage is such that the discharge device 
08 is rendered conductive, so that the wind 

ings of the magnet O are energized by cur 
rent traversing the circuit just traced. The di 
rection of current flow over this circuit is such 

windings of the magnet T is broken. 

C 
that the magnet pivots its associated arnature 
in a direction to cause the coin deposited in the 
coln deposit chute of the coin-receiving means to 
be directed into the coln refund channel of this 
means. Operation of the armature controlled by 
the magnet also results in disengagement of 
the contact springs (9, whereby the circuit seris 
ly including the discharge device 8 and the 

Shortly 
thereafter the relays R 40 and R2 are caused to 
restore in the order named and in the manner pre 
viously explained, the last-mentioned thereof 
functioning to open the holding circuit for the 
relay R89 causing the latter relay to release. 
Thus, the operated switch train is fully released 
and the coln deposited by the calling party, in 
cident to initiation of the call, is refunded, 

Referring now to the operation of the appara 
tus to extend a connection to the operator's po 
sition 9 in the central office, if it be assumed, 
for example, that the above-described call int 
ated at the substation A is a trunk call and fur 
ther that the finder switch is and the connector 
switch shown in Figs. 2 and 3 are utilized in 
completing the desired connection, the calling 
party, after removing the receiver f from its 
supporting hook , dials the two digits of the 
directory number designating the operator's po 
sition 9. As explained above, the arrangement 
of the apparatus provided at the substation A is 
Such that two digit numbers may be dialed with 
out the deposit of a coln in the coin-receiving 
means. In response to the impulses of the first 
digit, the wipers 36 to 363, inclusive, of the 
Connector switch are elevated to a position oppo 
site the level of bank contacts terminating the 
link lines extending to the repeaters associated 
With the trunk lines extending to the central 
office, all in the exact manner previously de 
scribed with reference to the call routed to the 
substation B. In this connection, it is pointed 
out that the uppermost level or levels of bank 
contacts embodied in the connector switch are 
utilized to terminate the indicated link lines, 
During the vertical movement of the wipers and 
when the wipers are moved to a position oppo 
site the first of the contact levels terminating 
link lines extending to the two-way repeaters, 
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the off-normal springs 209 are noved into en 
gagement to prepare a circuit, traced hereinafter, 
for energizing the slow-to-release switching 
through relay R20. When a second digit of one 
impulse is dialed at the calling substation, the 
rotary magnet 842 is energized and operates to 
rotate the wipers 3 to 365, inclusive, into en 
gagement With the first set of contacts in the se 
lected contact level. ASSunning that the link line 
3 extending to the repeater 8 is terminated at 
the third set of Contacts in the selected level and 
further that the trunk line C is the first avail 
able idle trunk line extending to the central 
office, the three relays R30, R320 and R325 co 
operate with the rotary magnet 362 to cause the 
Wipers to be rotated until they encounter the 
third set of contacts in the selected level. Thus, 
the private conductors of the link lines extending 
to the repeaters associated with the respective 
first Rnd second interoffice. trunk lines both have 
ground potential thereon by virtue of the busy 
condition of the associated repeaters. Accord 
ingly, when the wiper 863 encounters the ground 
ed contact of the first contact set during the 
first step taken by the wipers 36 to 366, inclu 
sive, the previously traced circuit is completed for 
energizing the busy relay R300, it being pointed 
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out that the two slow-acting relays R and . 
R320 are operated at this time. When the relay 
RO restores shortly following the operation of 
the busy relay R800, it completes the previously 
mentioned circuit for energizing the trunk hunt-, 
ing relay R32, this circuit extending by way of 
the grounded private conductor of the first link 
line, the strap 378 between the private and extra 
control contacts of the first contact set in the 
selected level, the wiper 362, RA33f, RA30?, 
RA, the armature 3 and the winding of 
R325 to battery. When this circuit is completed, 
the relay R325 operates to complete, at RA326, a 
holding circuit for itself, which holding circuit 
extends from ground at RA238 by way of C269, 
RA326, the armature 343 and the winding of 
R.325 to battery. At RA327, the relay R.325 com 
pletes a circuit for energizing the relay R320 and 
the rotary magnet 342 in parallel, one branch of 
this circuit extending by way of the grounded 
release conductor C27, RA327, RA32 and the 
winding of R320 to battery, and the other branch 
extending by way of C27, RA327, RA335, and 
the winding of the magnet 342 to battery. By 
virtue of the completion of this circuit, the slow 
to-release relay R320 is maintained in its oper 
ated position. The rotary magnet 342, when en 
ergized over the above-traced circuit, operates 
to step the wipers 36 to 364, inclusive, into en 
gagement with the second set of contacts of the 
Selected COntact level and to Open, at the arma 
lure 843, the holding circuit for the relay R325. 
The relay R325 now restores to open, at RA326, a 
further point in its holding circuit and to inter 
rupt, at RA32, the above-traced circuit for en 
ergizing the relay R20 and the magnet 342 in 
parallel. 
armature 343 to recomplete the previously traced 
test circuit including the winding of the relay 
R325. Since, in the assumed case, the link line 
terminated at the Second set of contacts of the 
selected contact level is also associated with a 
busy interoffice trunk line, ground potential is 
present upon the private and extra control con 
tacts of the second contact set and the trunk 
hunting relay R.325 is again energized over the 
test circuit as traced above. Accordingly, this 
relay reoperates to recomplete, at RA326, its 
holding circuit and to recomplete, at RA327, the 
circuit for energizing the relay R320 in parallel 
with the rotary magnet 342. As a result, the 
wipers 36 to 364, inclusive, are operated into 
engagement with the third set of contacts of the 
selected level, which contacts are assumed to ter 
minate the conductors of the link line 3 associ 
ated with the idle interoffice trunk line O. It 
will be understood, in view of the foregoing ex 
planation, that in any case the interrelated op 
eration of the relay R325 and the rotary magnet 
342 continues until the wipers 36 to 364, inclu 
sive, are advanced into engagement with a set 
of contacts terminating an idle one of the link 
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lines or until all of the link lines have been tested. 
Since, in the present case, the third link line 

f3 is assumed to be idle, negative battery poten 
tial as derived through the winding of the relay 
R570 is present upon the control or private con 
ductor 3e so that the trunk hunting relay R325 
is not energized over the previously traced test 
circuit when the wipers 36 to 364, inclusive, 
encounter the contacts terminating the conduc 
tors of the line 3. Accordingly, the relay R325 
remains in its restored position and the step-by 
step operation of the wipers is arrested. Im 
mediately the wiper 363 is moved into engage 

f 

As a result, the magnet 342 restores its 

the conductors 20 and C27. 

2,920,781 
ment with the contact terminating the private 
conductor to having negative battery potential 
thereon, the busy relay R300 restores to prepare 
the previously traced circuit for energizing the 
lower winding of the line switching relay R330. 
Shortly thereafter the relay R320 restores to com 
plete the last-mentioned circuit. The relay R330 
now operates to complete, at RA334, its holding 
circuit, as traced above, and to open, at RA333, 
a further point in the circuit for energizing the 
busy relay R300. At RA33, the relay R330 pre 
pares the circuit for energizing the relay R340. 
At RA32, the relay R330 opens a point in its 
Operating circuit and completes a path for im 
pressing ground potential upon the private or 
control conductor f3c, this path extending by 
way of the grounded conductor C27 f, RA332 and 
the wiper 363 to the conductor 3c. At RA334, 
the relay R330 also completes a circuit for ener 
gizing the switching-through relay R200, this 
circuit extending from ground at RA237 by way 
of RA294, C27, RA334, C270, the off-normal 
springs 209, the secondary winding of the trans 
former 2? 6 and the winding of R200 to battery. 
Upon operating, the relay R200 completes, at 
RA204, a multiple path including the primary 
winding of the transformer 26 for impressing 
ground potential upon the private conductor 20 
of the trunk line 20, thereby to maintain the 
finder switch 4 operated and the relay R? 50 en 
ergized. At RA208, the relay R200 completes 
the circuit for energizing the relays R290 and 
R285, thereby to cause the Sequential Operation 
of these two relays followed by the restoration 
of the relay R290, in the manner previously ex 
plained. During the interval when the relay R290 
is operated positive booster battery potential is 
substituted for ground potential upon each of 

The relay R295, 
upon operating, completes a holding circuit for 
itself, this holding circuit extending from ground 
by way of the left winding of the transformer 
26, RA204, RA297 and the winding of R295 
to battery. 
At RA20 and RA206 and their respective asso 

ciated armatures RA202 and RA207, the relay 
R200, upon operating, connects the trunk line 
conductors 2) and 20h to the link line conduc 
tors C267 and C26, thereby to switch the call 
ing loop circuit through to the repeater 8. At 
RA202 and RA207 and their respective associated 
contacts RC203 and RC208, the relay R200 opens 
two points in the loop circuit as initially estab 
lished and including the windings of the relays 
R225 and R230, thereby to cause the sequential 
restoration of the relays R230 and R235. Before 
the hold relay R235 restores to remove ground po 
tential from the respective release conductors 
C269 and C2, however, multiple ground poten 
tial is impressed upon the conductor C27 in the 
repeater 8 for the purpose of maintaining the 
relays R2OO, R295 and R330 operated. Thus, 
when ground potential is impressed upon the pri 
vate conductor f3c of the link line 3, this line 
is marked as busy in the bank contacts of the 
other connector switches having access thereto. 
and a circuit is completed for energizing the 
slow-acting relay R570. This circuit extends by 
way of the grounded conductor f3, RA562 and 
the winding of R570 to battery. Upon operating, 
the relay R570, at RA57? and RA572, extends the 
calling loop circuit through the windings of the 
repeating coil 520 and the windings of the line 
relay R400 so that the last-mentioned relay is 
energized thereover. Upon operating, the relay 

10 

s 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 



10 

5 

2,226,731 
RO prepares, at RA402 and RA8 a circuit, 
traced hereinafter, for energizing the relays R53 
and R540 in series. At RA40, the relay R400 
completes an obvious circuit for energizing the 
slow-to-release hold relay R40. The last-men 
tioned relay, in turn, operates to prepare, at 
RAf, a circuit for energizing the relay R460 
and to complete, at RA42, an obvious circuit for 
energizing the relay R420. When the relay R20 
operates, it completes, at RA422, two inultiple 
paths for impressing ground potential upon the 
private conductor 3e; one of these paths extend 
ing from ground at RA453, the other path ex 
tending from ground through the winding 466 
and both thereof extending by way of RA22 to 
the private or control conductor. 3c. The Con 
pletion of these paths prevents the release of the 
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operated relays R330, R295 and R200 in the man 
ner indicated above. The relay R42, upon Op 
erating, opens, at RA42, a point in the circuit, 
traced hereinafter, for energizing the relay R560. 
At this same armature, the relay R420 prepares a 
circuit for energizing the pendulum-type relay 
R450. At RA423, the relay R420 prepares a cir 
cuit for energizing the ring cut-off relay R430 
and, in so doing, completes a circuit for transmit 
ting ringing current over both sides of the trunk 
line fo to energize the signal device 502 pro 
vided at the operator's position 9. The circuit 
traversed by the ringing current extends from 
one terminal of the ringing current source by 
way of C438, the condenser 437, RA35, RA423, 
C583, an obvious simplex. path including the 
line conductors Oa and Ob of the line 0, the 
condenser 503, the winding of the signal device 
502, the contact springs 506, and the exchange 
battery to the other terminal of the ringing cur 
rent source. The resulting operation of the sig 
nal device 502 indicates to the operator that an 
incoming call on the line to should be answered. 
At RA424, the relay R420 completes a circuit for 
transmitting the usual ring-back tone signal cur 
rent to the calling substation. More particularly, 
the high potential terminal of the ringing cur 
rent source is connected to one side of the calling 
loop circuit over a path including the conductor 
C438, the condenser 437, RA436, RA24 and 
C584. When this path is completed, ringing cur 
rent is caused to traverse the calling loop cir 
cuit to energize the receiver provided at the call 
ing substation A, whereby the calling party is 
informed that the operator is being signaled. 
Following the operations just described no fur 
ther operation of the apparatus occurs until the 

55 operator answers the call. 
To answer the call the operator attending the 

position 9 inserts the plug terminating her tele 
phone set in the call and answer jack 50, thus 
completing the desired conversational circuit be 
tween the calling substation A and the operator's 
telephone set. When this Operation is performed, 
the contact springs 506 are disengaged to open the 
above-traced circuit for energizing the signal de- . 
vice 502. Simultaneously the springs 50 are 
moved into engagement to complete the circuit 
for energizing the relay R430, this circuit ex 
tending from ground by way of the switch Springs 
509 and 508, the springs 507, the pulsing springs 
of the calling device 504, the simplex loop incluid 
ing both sides of the line 0, C583, RA23, RA3, 
the upper winding of R430 and RA3 to battery. 
When energized over this circuit, the relay R430 
closes the 'X' contacts associated with RA3 
to complete an obvious holding circuit for itself. 
Thereafter the relay R430 fully operates to com 

11. 
plete a circuit for energizing its two windings in 
Series, this circuit extending from ground at 
RA453 by way of RA22, RA43, the upper wind 
ing of R430, RA433, RA432 and the lower winding 
of RA30 to battery. Following the completion of 5 
this circuit, the relay R430 opens, at RA433 and 
its associated resting contact, a point in its 
initially completed operating circuit. At RA435 
and RA36, the relay R30 opens the above 
traced circuits for transmitting ringing current 10 
over the line 0 to the operator's position 9 and 
back over the calling loop circuit to the calling 
substation A, thus terminating the ring-back tone 
signal. At RA434, the relay R430 completes the 
previously mentioned circuit. for energizing the 15 
-two relays R530 and R540 in series, this circuit 
extending by way . of the grounded conductor 
C583, RA423, RA434, the resistor 404, RA403, 
RA402, C58, the winding of R540 and the two 
windings of RS30 to battery. Due to the relative- 20 
ly high resistance of the. series connected wind 
ings of R530; the relay R540 does not operate 
when this circuit is completed. The relay R530, 
however, operates to complete, at RA53, the cir 
cuit for energizing the pendulum-type relay R50, 25 
this circuit extending. from ground by way of 
RA53, c577, RA42 and the winding of R450 to 
battery. When energized over this circuit, the 
relay R450 attracts its associated armature RA45 
to initiate vibration of the weighted armature 80 
456. At RA454, the relay R450 completes an 
obvious holding circuit for the relay R420. At 
RA453, the relay R450 opens one of the previously 
traced multiple paths for impressing ground po- e. 
tential upon the private conductor 3c and, in SO 35 
doing, removes the short circuit from the trans 
former winding 466 so that payStation tone cur 
rent is caused to traverse this winding. More 
particularly, paystation tone voltage is impressed, 
through the condenser 22, upon the control con- 40 
ductor d of the calling line by the alternating 
current source 2. This voltage is impressed, 
through the finder switch 4, between the private 
conductor 20 and ground and is thus applied to . 
the primary winding of the transformer 26. The 45 
transformer 26, in turn, impresses the pay 
station tone potential upon the conductor C20, 
the last-mentioned conductor being connected 
through the private wiper 363 to the control con 
ductor 3 of the link line 3. Thus, the voltage 50 
across the secondary winding of the transformer 
26 is impressed across the primary winding 466 
of the transformer 465. When the relay R50 
operates, the induced voltage developed in the 
secondary winding 46 of the transformer 465 is 55 
impressed upon the line conductors C513 and 
C585 of the repeater 8 over a path including the 
condenser 468 and the two armatures RA45 and 
RA442. As a result, paystation tone current is 
caused to traverse the windings of the repeater 60 
520 so that the usual payStation tone signal is 
transmitted by way of the trunk line O and the 
repeater 500 to the receiver of the operator's 
telephone set. Through reproduction of this 
voltage, the operator is informed that the call- 65 
ing substation is of the payStation type. A pre 
determined time interval following energization 
of the relay R450, the vibrating armature 456 
settles into resting engagement with its associated 
armature RA455 to hold completed an obvious 70 
circuit for energizing the slow-to-operate relay 
R440. The relay R440 operates after an interval 
to complete, at RA44, an obvious path for short 
circuiting the winding 466 of the transformer 465, 
thereby to terminate the paystation tone signal 75 
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12 
and to complete a multiple path for maintaining 
ground potential upon the control conductor le. 
At RA442, the relay R44 disconnects the second 
ary winding 46 of the transformer 45 from the 
line conductor CS5. s 
The relay R50, upon operating, also functions 

to reverse, at its armatures RAS, RA42, RA458 
and RA459, the direction of current flow over the 
calling loop circuit in an obvious manner. As a 
result of this current reversal, the relay R30 in 
cluded in the trunk circuit apparatus is caused 
to operate to prepare, at RA, the previously 
traced paths for impressing the positive potential 
of the 110 volt coin collect current source upon 
the line conductors is and b of the calling 
line . 

If the operator desires to recall the payStation 
tone signal she may do so by monentarily 
withdrawing from the jack 50 the plug termi 
nating her telephone set. When the call and 
answer plug is withdrawn from the jack 50, 
the springs 507 are disengaged to interrupt the 
previously traced circuit for energizing the two 
relays R530 and R54 in series. Accordingly, 
the relay R530 restores to open, at RA53, the 
previously traced operating circuit for the relay 
R450. The last-named relay, in turn, restores 
to open, at RA455 and its associated weighted 
armature 456, the operating circuit for the relay 
R440, causing the last-named relay to restore. 
Upon restoring, the relay R50 also reverses, at 
its armatures RA45, RA452, RA458 and RA459, 
the direction of current flow over the calling loop 
circuit. Since the relay R30 of the trunk cir 
cuit 7 is now operated, the last-mentioned re 
versal of the direction of current flow over the 
calling loop circuit is without effect. When the 
operator reinserts the plug terminating her cord 
circuit in the jack 50, the previously traced 
operating circuit for the relay R530 is recom 
pleted, causing this relay and the relay R450 
sequentially to operate in the Order named. As 
a result, payStation tone current is again caused 
to traverse the winding 466 of the transformer 
465 and the secondary winding 467 is again con 
nected between the line conductors C53 and 
C585. After a predetermined time interval re 
quired for vibration of the Weighted armature 
456 to cease, the slow-to-operate relay R440 
operates to terminate the signal in the manner 
explained above. 

After the connection between the operators 
position 9 and the calling substation A is es 
tablished in the manner just explained, the op 
erator, upon ascertaining the party or sub 
station desired by the calling party, may in 
struct the calling party to make the appropriate 
coin deposits. It may occur that an improper 
coin deposit is made by the calling party, in 
which case the operator may desire to refund all 
of the deposited coins and request a second de 
posit of the coins representing the assessed 
charge. A refunding operation of this char 
acter may be performed under the control of the 
operator at any time. To this end, the operator 
momentarily operates the key 505 to its off 
normal position. In response to this operation, 
the contact springs 508 and 50 are closed and 
the springs 508 and 509 are disengaged. As a 
result, the booster battery current source 5 and 
the resistor S2 are serially included in the 
previously traced circuit for energizing the wind 
ings of the two relays R530 and R540 in series. 
The increased current flow over this circuit 
causes operation of the relay R54). Upon op 

2,226,731 
erating, the relay R54 completes, at RAS4, the 
previously mentioned circuit for energizing the 
relay R460, this circuit extending from ground 
by way of RA54, C575, RA4 and the winding 
of R460 to battery. Upon operating, the relay 
R460 completes, at RA462, a local loop circuit 
including the resistor 464 for maintaining the 
line relay R400 operated. At RA46 and RA463, 
the relay R460 opens two points in the calling 
loop circuit. At these same armatures and their 
respective associated working contacts, the relay 
R460 impresses the negative 110 volt potential 
of the coin refund current source upon both sides 
of the calling loop circuit. As a result, the dis 
charge device 08 is rendered conductive and 
current flows through the windings of the mag 
net foll over a circuit extending from the positive 
terminal of the 110 volt source by way of the 
discharge device 8, the windings of the mag 
net foll, the contact springs 09, the conductor 
fa, RA2, the conductor 20, RA202, RA2Of, 

C267, RA346, the wiper 36, the conductor 3, 
RA46 and C33 to the negative terminal of the 
110 volt source. The direction of current flow 
Over this circuit is such that the armature con 
trolled by the polarized magnet 07 is pivoted 
in a direction to cause the deposited coin or coins 
to be refunded to the calling party through the 
coin refund chute of the coin-receiving means. 
When the key 505 is released and allowed to re 
store to its normal position, the springs 508 and 
50 are disengaged and the springs 508 and 509 
are moved into engagement. Accordingly, the 
booster battery source 5 f is excluded from the 
series circuit including the windings of the relays 
R530 and R540, causing the last-mentioned relay 
to restore. Upon restoring, the relay R540 opens 
the previously traced operating circuit for the 
relay R460. The relay R460, in turn, restores to 
disconnect the line conductors 3 and f3 from 
the negative terminal of the coin refund cur 
rent Source and to extend the calling loop cir 
cuit to the line terminals of the line relay R400. 
At RA462, the relay R460 also interrupts the 
local loop circuit including the windings of the 
line relay R400. 

After the correct coin deposits have been made 
by the calling party, the operator attending the 
position f may extend the connection to the 
desired Substation and complete the desired con 
versational circuit between the calling and called 
Substations in the manner conventionally em 
ployed in manual office practice. During the re 
lease of the connection and when the operator 
withdraws the plug terminating her cord circuit 
from the jack 50, the contact springs 507 are 
disengaged to Open the series circuit including 
the windings of the relays R530 and R540. Thus, 
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the relays R530, R450 and R440 are caused se 
quentially to restore in the manner previously 
explained. When the calling, subscriber there 
after replaces the receiver O. upon the sup 
porting hook 4 to interrupt the calling loop cir 
cuit, the relays R400, R40, R420, R430 and R570 
are caused Sequentially to restore in an ob 

00 

65 
vious manner and in the order named. The re 
lay R20, upon restoring, disconnects the private 
conductor f3c from ground, thus interrupting 
the holding circuit for the operated relays R330, 
R295 and R200 of the connector switch shown in 
Figs. 2 and 3. The relay R200, upon restoring, 
completes, at RA205, the previously traced cir 
cuit for energizing the release magnet 22, thus 
causing the wipers 36 to 364, inclusive to be re 
stored to rotary and vertical normal. in the 
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RA421, C57 and the upper winding of RS60 to usual manner. When these wipers are returned 

to their respective home positions, the operating 
circuit for the release magnet is opened at the 
of-normal springs 224. In addition, the off 
normal springs 209 are disengaged to open a 
further point in the operating circuit for the 
relay R200. At RA204, the relay R20D, upon 
restoring, disconnects ground potential from the 
private conductor 20s of the trunk line 2, thus 
causing the release of the finder switch 4 arid 
the restoration of the relay R50 followed by the 
operation of the relay R20. When the relay 
R20. operates, it connects, the line conductors 
da and fib of the calling line ff to the positive 

terminal of the 110 volt coin collect current 
source so that the magnet 07 is energized by 
current of the proper polarity to cause the ar 
mature associated with this magnet to operate in 
the manner required to pass the deposited coins 
into the coln collect chute of the coin-receiving 
means. Shortly following the operation of the 
relay R20, the relay Rf40 restores to cause the 
sequential restoration of the relays R 20 and 
RO in the manner previously explained. Thus, 
the connection is fully released and the appa 
ratus involved therein is conditioned for further 
se 
In the event the connection is released at the 

calling substation before it is cleared out at the 
operator's position f, the relays R400, R40, 
R420, RO, R50, RSO and R440 are all caused 
to release in an obvious manner. When these re 
lays are restored to normal, ground potential is 
removed from the private conductor is of the 
link line 3 so that the connector switch shown 
in Figs. 2 and 3 is released in the manner pointed 
out above. Also, the trunk circuit apparatus 17 
Operates to cause the coin collecting operation 
to be performed, after which it releases to ini 
tiate the release of the finder switch 4. During 
the release of the findicated relay equipment em 
bodied in the repeater 8 and when the relay 
R20 restores, an alternative circuit, traced here 
inafter, is completed for energizing the relay 
R530, whereby this relay, the relay RSBO, the 
relay R570 and the relay R550 are caused to re 
operate to extend a connection to an idle one 
of the connector switches provided in the come 
munity exchange, all in the manner pointed out 
immediately hereinafter. 
To initiate, at the operator's position 9, a 

call intended for one of the substations asso 
ciated with a line terminating at the distant 
community exchange, the operator inserts the 
plug terminating her cord circuit in the jack 50 
and dials the directory number of the desired 
substation. If, for example, the substation A is 
being called from the operator's position 9, the 
operator dials the directory number designating 
this station. When the operator inserts the call 
and answer plug in the jack 50, the previously 
mentioned circuit is completed for energizing 
the relay R530, this circuit extending from 
ground by way of the springs 509 and 508, the 
jack springs 507, the pulsing springs of the calls 
ing device 504, the simplex loop including the 
conductors Oa and Ob of the line to, C583, 
RA423, the resistor 404, RA403, C582, RA552 and 
the lower winding of R530 to battery. The re 
lay R530, upon operating, prepares, at RA532, 
a loop circuit to the line circuit 8 associated 
with the link line 3. At RA, the relay R530 
completes a circuit for energizing the upper 
winding of the relay RS60, this circuit extend 
ing from ground at RA53 by way of C577, 

13 
battery. The relay R50, upon operating, com 
pletes, at RA562, a circuit for energizing the 
slow-acting relay RS70, this circuit extending 
from ground at RA53 by way of CTT, RA42, 
C, RAE2 and the winding of R57 to bat 
tery. At RA6, the relay RSO prepares a cir 
cutt, traced hereinafter, for energizing the relay 
R. At RAS and RA564, the relay RS60 pre 
Pares two additional points in the above-men 
tioned loop circuit extending by way of the line 

to the line circuit G. This loop circuit is completed in response to operation of the relay 
R70 and may partially be traced as extending 
by way of the line conductor 13, RA46, RAs, 
C, RAS, the upper right winding of the 
transformer 20, RAS, RA532, the upper wind 
ing of RSO, RA684, the lower right winding of 
the transformer 520, RAST2, CSOs, RAS and 
RA to the opposite line conductor 3. Due 
to the relatively low resistance of the upper 
winding of the relay R550, this relay does not 
Operate at this time. When the above-traced 
loop circuit is completed, the line relay in the 
line.circuit Operates to impresse ground po 
tential upon the distributor start conductor C63 
and to mark the line 3 in the bank contacts of 
the finder switches. Assuming, for example, 
that the finder-connector link illustrated is the 
link assigned to the use of the calling line 3, 
When ground potential is impressed upon the 
conductor Cle, the finder switch f is started in 
operation to search for the marked line 3. 
When the calling line is found the finder switch 

operates in the usual manner to switch the 
above-mentioned loop circuit through to the 
connector switch of Figs. 2 and 3, causing the 
relays R2O, R285 and R240 sequentially to op 
erate in the order named and in the manner 
explained previously with reference to the call 
initiated at the substation A. 
relay R2 operates, it functions to impress 
ground potential upon the private conductor 20 
of the link line 20, which ground potential is 
applied through the finder switch 4 and the line 
circuit 6 to the private conductor 3 of the 

When the hold 
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trunk line . When the last-mentioned private 
conductor is grounded, the relay RS60 is ener 
sized over a circuit including this conductor, 
RAs and the lower winding of RS60. Thus, 
a holding circuit is established for the relay 

560. When ground potential is impressed upon 
the conductor fe the lower winding of the relay 
R550 is energized over an obvious circuit. Since 
the currents respectively traversing the upper 
and lower windings of R550 are at this time in 
Opposition the relay R550 does not operate when 
its lower winding is energized, 
The connector switch illustrated in Figs, 2 and 

3 responds to the three digits of the directory 
number designating the substation A by operat 
ing to select the line ff, to test the idle or busy 
condition of this line, to return busy tone to the 
calling Operator in the event the line is busy, and 
to project ringing current of the proper code over 
the called line in the event the line is idle, all in 
the manner set forth above with reference to the 
Call routed to the substation B. In this regard it 
will be noted that during each operation of the 
calling device 504, the above-traced circuit for. 
energizing the relay R530 is interrupted a num 
ber of times depending upon the particular digit 
dialed. Thus, the relay R530 follows the dialed 
impulses and, through operation of RAS32, re 
peats the impulses to the connector switch shown 

5. 
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in Figs. 2 and 3. When the wipers to 364, 
inclusive, of the connector switch are noved into 
engagement with the contacts terminating the 
conductors of the called line , a circuit includ 

5 ing the resistor 375 is prepared for energizing the 
relay R340. Assuming the line to be idle at 
the time it is selected, this circuit is completed in 
response to operation of the line switching relay 
R330 and may be traced as extending from 
ground by way of the resistor 375, the wiper 362, 
RA33 and through the winding of R340 to bat 
tery. The relay R340, upon operating, prepares a 
circuit for energizing the slow-to-release relay 
R345. 
Upon operating, the line switching relay also 

completes, at RA334 and RA332, a path extend 
ing by way of the private wiper 363 for impress 
ing ground potential upon the private conductor 

to of the called line , thereby to mark the line 
as busy and to energize the cut-off relay R? 50. 

The relay R50, upon operating, disconnects the 
winding of the line relay R? 60 from the line 
and completes the operating circuit for the relay 
R40. The relay R40, in turn, completes the cir 
cuit for energizing the polarizing winding of the 
relay R30 and prepares the operating circuit for 
the relay R? 20. w 
When the call is answered at the called sub 

station A, the desired conversational circuit ex 
tending from the Operator's telephone set to the 
called Substation is completed in the manner pre 
viously explained. At this time the back-bridge 
relay R2O is caused to operate, in the manner 
previously explained, to cause the operation of 
the booster battery control relays R290 and R285 
and a reversal of the direction of current flow 
over the loop circuit extending to the repeater 
8. The resulting operation of the indicated 

booster battery control relays is without effect. 
40 Reversal of the current flow over the loop extend 

ing to the repeater 8 causes the two windings 
of the relay R550 to be cumulatively energized. 
Accordingly, the relay R550 operates to com 
plete, at RA55 and RA552, the previously traced 

45 circuit for energizing the relays R530 and R540 
in Series. Following the completion of this cir 
cuit the relay R550 opens, at RA552 and its asso 
ciated resting contact, the initially completed op 
erating circuit for the relay R530. If desired, the 

50 arrangement just described, wherein the back 
bridge relay R550 and the line relay R400 are 
arranged to control the resistance of the simplex 
circuit including the two sides of the line 0, may 
be utilized to control a supervisory signal control 

55 relay of the marginal type provided at the oper 
ator's position 9 for purposes of call supervision. 
An arrangement of this character is disclosed in 
the Copending application of John H. Woss, Serial 
No. 215,786, filed June 25, 1938. 

60. When the call is answered at the called sub 
station A, a loop circuit is completed between this 
substation and the connector switch shown in 
Figs. 2 and 3, this loop circuit serially including 
the operating winding of the relay R. 30. The 

65 direction of current flow Over this loop circuit is 
Such that the polarized relay R30 operates to 
prepare, at RA3, the previously traced paths for 
impressing the positive potential of the coin col 
lect current source upon the conductors a and 

70 if b of the line . 
Following the completion of the talking circuit 

in the manner just explained, the operator may 
desire to make coin refunds to the called party. 
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For example, if the call routed from the oper- . 
5 ator's position to the substation A is a delayed 

3,236,8. 
call and the party at the substation. A desires to 
pay for the call, a coin refund operation may be 
required incident to the use of the connection. 
To this end, the operator momentarily operates 
the key 505 to cause the operation of the relay 
RS40 in the manner previously described. Upon 
operating, the relay R540 completes, at RA54, a 
path including the conductors C575 and C574 for 
impressing ground potential upon both sides of 
the loop extending by way of the line 3 and the 
line Switch 6 to the connector switch shown in 
Figs. 2 and 3. As a result, the differentially 
wound relay R225 is unbalanced and operates. 
The relay R22s, upon operating, completes the 
previously mentioned circuit for energizing the 
relay R345, this circuit extending from ground 
at RA226 by way of C268, RA34 and the winding 
of R45 to battery. When the key 505 is restored 
to normall the relays R540 and R225 sequentially 
restore to interrupt the circuit just traced. Upon 
operating, the slow-to-release relay R345 opens, 
at RA4 and RA348, two points in the estab 
lished talking circuit extending to the called sub 
station. At these same armatures and their re 
Spective associated working contacts, the relay 
R4 completes paths for connecting the negative 
terminal of the 110 volt coin refund current 
Source to each side of the called line , one of 
these paths extending by way of Cl33, RA346 and 
the wiper 36 to the line conductor b and the 
other path extending by way of RA348 and the 
wiper 64 to the conductor fa. When the nega 
tive coin refund potential is impressed upon the 
conductor a, the magnet 07 is caused to oper 
ate, in the manner previously explained, to re 
fund the deposited coin or coins to the called 
party. Shortly following the restoration of the 
relay R225 in response to release of the key 505, 
the relay R345 restores to open the two paths just 
traced and to recomplete the talking circuit be 
tween the called substation and the operator's 
position 9. 
As indicated previously, coins deposited in the 

coln-receiving means provided at the called sub 
station A are automatically collected during the 
release of the operated switch train. The release 
of the switch train is entirely under the control 
of the operator attending the position 9. More 
particularly, when the connection is cleared out 
at the operator's position 9, the relays R530 
and R230 sequentially restore. Shortly follow 
ing the release of the relay R230, the hold relay 
R235 restores to remove, at RA236 and RA237, 
ground potential from the private conductors 
200 and 3c. The relay R230, upon restoring, 
completes the previously traced circuits for ener 
gizing the release magnets 227 and 357, thus 
causing the wipers 36 to 364, inclusive, to be re 
stored to rotary and vertical normal and the 
minor switch 350 to be released. From this point 
on, the release of the connector switch shown in 
Figs. 2 and 3 and of the line switch 6 is ac 
complished in the exact manner described previ 
ously. When ground potential is removed from 
the private conductor 3c of the link line 3, 
the relays R550 and R560 are deemergized and 
restored. The relay R570 is deenergized and 
restores shortly following the restoration of the 
line relay R530 to open the operating circuit for 
R570 as traced above. Thus, the repeater 8 
is fully released and all of the apparatus utilized 
in setting up the Connection is conditioned for 
further use. 

During the release of the connector Switch and 
when ground potential is removed from the pri 
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vate conductor of the called line , the cut 
off relay R5 restores to interrupt the operating 
circuit for the relay R? 40 and to complete the 
operating circuit for the relay R20. The re 
sulting operation of the relay R20 causes the 
magnet to operate in a manner such that 
the coins on deposit in the coin-receiving means 
at the substation A are collected, all in the man 
ner previously explained. The relay Rio, upon 
restoring, causes the sequential restoration of 
the relays RI 2G and R? 30 in the exact manner 
described above. . 
From the foregoing explanation, it will be ap 

parent that on local calls originating at One of 
5 

20 

25 

30 

40 

() 

76 

the paystations served by the automatic switch 
ing equipment of the Community exchange, the 
coin refunding and coin collecting operations 
are performed under the control of paystation 
control circuit apparatus, such, for example, as 
the apparatus 7, after the calls are terminated 
and during the release of the switch trains 
through which the calls are routed. On trunk 
calls routed from the paystations to the opera 
tor's position 9, on the other hand, coin re 
funding operations may be performed at any 
time after a connection to the operator's posi 
tion is established under the control of the op 
erator and through operation of the apparatus 
provided in the repeater associated with the in 
teroffice trunk line in use. On such trunk calls, 
however, coin collect operations are only per 
formed after the connection in use is cleared Out 
and during the release of the operated switch 
train, the coin collecting operations being con 
trolled by paystation, control circuit apparatus, 
such, for example, as the apparatus 7, associat 
ed with the paystation line in use. Finally, On 
delayed calls originating at the Operator's posi 
tion f9 and routed to substations of the pay 
station type served by the automatic Switching 
apparatus located at the community exchange, 
coin refunding operations may be performed un 
der the control of the operator at any time after 
a connection is set up between the operator's 
position and the called substation, these coin 
refunding and coin collecting operations being 
obtained through appropriate manipulation of 
the key 505 and the resulting operation of the 
control apparatus provided in the repeater and 
the connector Switch in use. Here again, the 
paystation control circuit apparatus associated 
with the called payStation line is utilized to con 
trol the coin collecting operations. 

Referring now more particularly to Fig. 6 of 
the drawings, the paystation control circuit ap 
paratus there illustrated is arranged for booster 
battery control and may be substituted in the 
system of Figs. 1 to 5, inclusive, for the relays 
R? 20, R130 and R?40 of the apparatus 7. In 
brief, the apparatus shown in Fig. 6 comprises 
a line switching relay R600, a coin collect control 
relay R60 of the marginal type, and a pair of 
control relays. R620 and R630 arranged to con 
trol the energization of the line Switching relay 
R600. In order to substitute this apparatus for 
the apparatus 7 in the system shown in Figs. 
1 to 5, inclusive, the terminals 8, 82, 83, 184, 
86 and 87 may be disconnected from the cir 

cuits controlled by the relays R 20, R?.30 and 
R.40 and the terminals 8 to 86, inclusive, con 
nected to the terminals 68 to 685, respectively. 
With the apparatus of Fig. 6 connected in 

the manner just explained, if a connection is 
routed by way of the line through the finder 
switch 4 to the connector switch of Figs, 2 and 

the relay R60. 

15 
3, the application of ground potential to the con 
trol conductor 20o resulting from the operation 
of the relays R23 and R235 causes the series 
connected windings of the relays R60 and R63G 
to be energized. The circuit, including these 
windings, may be traced as extending by way of 
the grounded conductor 20c, the conductor d, . 
the terminals 85 and 686, the winding of R630 
and the upper winding of R60 to battery. The 
marginal relay R60 does not operate when this 
circuit is completed. The relay R880, however, 
operates to complete, at RA63, an obvious cir 
cuit for energizing the slow-to-release relay R820, 
The relay R620, upon operating, prepares, at 

0. 

RA622, a circuit for energizing the relay R600-15 
and prepares, at RA62, a holding circuit for 

In the event the call as routed from the sub 
station A. Over the line if and through the Con 
nector switch of Figs. 2 and 3 is not success 
fully completed, the back-bridge relay R2O does 
not operate and hence the booster battery COn 
trol relays R290 and R295 are not caused to 
operate. Accordingly, the relay R60 remains in 
its restored position. During the release of the 
connection and when ground potential is re 
moved from the control conductors 20c and lid, 
the relay R630 restores to complete, at RA63, 
the circuit for energizing the line Switching re 
lay R600. The relay R600, upon operating, com 
pletes, at RA60 and RA602, paths extending by 
way of RA6 for impressing the negative po 
tential of the 110 volt coin refund current Source 
upon the line conductors of the calling line ff. 
At RA603, the relay R600 prepares a multiple 
holding circuit for the relay R60. The magnet 

provided at the calling substation now oper 
ates in the manner previously explained, by 
Operating to cause the coin or coins deposited 
in the coin-receiving means of the substation 
to be refunded. Shortly following the operation 
of the relay R600, the relay R620 restores to 
Open, at RA622, the operating circuit for the re 
lay R800 and to open, at RA82, the prepared 
multiple holding circuit for the relay R60. 

In the event the call as routed from the line 
through the finder switch 8 and the connec 

tor switch of Figs. 2 and 3, is successfully com 
pleted, the relays R290 and R295 function in the 
manner set forth above to impress, for a short 
time interval, the potential of the booster bat 
tery source 298 upon the control conductor 20c. 
The resulting increased current flow over the 
circuit including the upper winding of R60 
and R630, is such that the relay RS operates 
to complete, at RA62, an obvious holding cir 
cuit for itself. At RA6, the relay R60 pre 
pares paths for impressing the positive potential 
of the 110 volt coin collect current source upon 
the conductors of the calling line. Thereafter, 
and when the connection is released, the relays 
R630 and R500 cooperate to complete these 
paths so that the magnet 07 is caused to oper 
ate to perform a coin collecting operation. Dur 
ing the release of the apparatus shown in Fig. 
6, the holding circuit for the relay R60 is in 
terrupted, at RA603, in response to the restora 
tion of the relay R600. Aside from the release 
of the relay R60, the other relays of Fig. 6 are 
caused to restore in the exact sequence described 
above. 
Since the booster battery control relays R290 

and R295 are caused to Operate to cause the 
operation of the relay R60 in extending con 
nections both to and from the operator's posi 
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6 
tion 19 as well as diring the completion of local 
call connections, it will be understood that the 
desired coin collecting operation will be per 
formed at the calling substation through oper 

5 ation of the apparatus shown in Fig. 6 during 
the release of trunk call connections as well as 
during the release of local call connections. In 
this regard, it will be recalled from the previous 
description that on calls routed through the 

o connector switch of Figs. 2 and 3 and incoming 
to the line f, booster battery potential is in 
pressed upon the control conductor ?ld, in re 
sponse to operation of the relays R2 and R2, 
over a path extending by way of the resistor 28, 

5 RA293, RA294, C27, RA334, RA32, the wiper 
363 and RA 53. It will further be recalled that 
on trunk calls routed from the operator's post-: 
tion 9 through the connector switch of Figs. 2 
and 3 to the paystation A, coin refunding oper 

20 ations at the station A are achieved through 

nector switch independently of the paystation 
control circuit apparatus associated with the 
line . It will also be recalled that on trunk 

is calls routed from the paystation. A to the oper 
ator's position f3, coin refunding operations at 
the calling paystation are achieved throigh 

- operation of the apparatus embodied in the re 
peater 8 independently of the paystation con 

o trol circuit apparatus associated with the line l. 
While there has been described what are at 

present considered to be the preferred embodi 
ments of the invention, it will be understood 
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 an automatic telephone system, a sub 

station of the paystation type including means 
for receiving coins Or the like, a second teles 
phone station, automatic switching, apparatus 
including a selector switch, said automatic 
switching apparatus being controllable from 

is said second slation to route a connection to 
said substation, Said connection comprising a 
loop circuit extending to said selector switch, 
means controllable from said second station for 
unbalancing said loop circuit, and coin collect 

50 ing and refunding control means at said sub 
station operative in response to the unbalancing 
of said loop circuit. 

2. In an automatic telephone system, a sub 
station of the paystation type including means 
for receiving coins or the like, a second tele 
phone station, automatic switching apparatus 
including a selector switch, said automatic 
switching apparatus being controllable from 
said second station to route a connection to Said 
substation, said connection comprising a loop 
circuit extending to said selector switch, a dif 
ferential relay comprising windings serially in 
cluded in said loop circuit, means controllable 
from said second station for unbalancing said 
loop circuit, thereby to cause operation of said 
differential relay, and coin collecting and re 
funding control means at said substation opera 
tive in response to operation of said relay. 

3. In an automatic telephonie system, a sub 
70 station of the paystation type including means 

for receiving coins or the like, a second telephone 
station, automatic Switching apparatus includ 
ing a selector switch, said automatic switching 
apparatus being Controllable from said second 

76 station to route a connection to said substation, 
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operation of the apparatus included in the con- ; 

asse, 81 ... 2 
said connection comprising a loop circuit extend 
ing to said selector switch, a differental relay 
comprising windings serially included in said 
loop circuit, means controllable from aid second 
station for unbalancing said loop circuit, there- is 
by to cause operation of said differential relay, 
a low-to-release relay operative in response to 
operation of said differential relay, and coin col 
lecting and refunding control means at said sub 
station operative in response to operation of said 0. 
alow-to-release relay. 

4. In an automatic telephone system, a sub 
station of the paystation type including means 
for receiving coins or the like and means for con 
trolling the collecting and refunding of coins 15 
deposited in said coin-receiving means, a line 
extending to said substation, said coin collecting 
and refunding control means being operative to 
collect coins deposited in said coin-receiving 
neans in response to the application of one pre- 20 

determined potential to one of the conductors of 
said line and to refund coins deposited in said 
coin-receiving means in response to the appli 
cation of a different predetermined potential to . 
said one line conductor, a second telephone sta- 25 
tion, automatic switching apparatus including a 
selector switch, said automatic switching appa 
ratus being controllable from said second station 
to route a connection from said second station 
to said line, said connection comprising a loop 30 
circuit extending to said selector switch, means 
controllable from said second station for unbal 
ancing said loop circuit, and means' operative in 
response to the unbalancing of said loop circuit 
for impressing one of said predetermined poten- 85 
tials upon said one line conductor. 

5. In an automatic telephone system, a sub 
station of the paystation type including means 
for receiving coins or the like and means for con 
trolling the collecting and refunding of coins 40 
deposited in said coin-receiving means, a line 
extending to said substation, said coin collecting 
and refunding control means being operative to 
collect coins deposited in said coin-receiving 
means in response to the application of one pre 
determined potential to one of the conductors of 
said line and to refund coins deposited in said 
coin-receiving means in response to the appli 
cation of a different predetermined potential 
to said one line conductor, a second telephone 
station, automatic switching apparatus includi 
ing a selector switch, said automatic switching 
apparatus being controllable from said second 
station to route a connection from said second 
station to said line, said connection comprising 
a loop circuit extending to said selector switch, 
a differential relay comprising windings serially 
included in Said loop circuit, means controllable 
from said second station for unbalancing said 
loop circuit, thereby to cause operation of said 
differential relay, and means responsive to oper 
ation of said relay for impressing one of said pre 
determined potentials upon said One line con 
ductor. s 

6. In an automatic telephone system, a sub 
station of the paystation type including means 
for receiving coins or the like and means for 
controlling the collecting and refunding of coins 
deposited in said coin-receiving means, a line 
extending to said substation, said coln Collecting 
and refunding control means being operative to 
collect coins deposited in said coin-receiving 
means in response to the application of one pre 
determined potential to One of the conductors of 

45 

58. 

O 



5 

20 

25 

35 

& 

35 

65 

s 

2,226,731 17 
said line and to refund coins deposited in-gaid 
coin-receiving means in response to the applica 
tion of a different predetermined potential to 
said one line conductor, a second telephone sta 
tion, automatic switching apparatus including a 
selector switch, said autocratic switching appa 
ratus being controllable from said second station 
to route a connection from said second station 
to said line, said connection comprising a loop 
circuit extending to said selector Switch, a differ 
ential relay comprising windings serially included 
in said loop circuit, means controllable from said 
second station for unbalancing said loop circuit, 
thereby to cause operation of said differential re 
lay, and a slow-to-release relay operative to in 
press one of said predetermined potentials upon 
said one line conductor in response to operation 
of said differential relay. 

7. In an automatic telephone system, a Sub 
station of the paystation type including means 
for receiving coins or the like and means for Con 
trolling the collecting and refunding of coins 
deposited in said coin-receiving means, a Second 
telephone station, automatic Switching appa 
ratus including a selector switch, said automatic 
switching apparatus being controllable from said 
second station to route a connection from Said 
second station to Said substation, said connection 
comprising a loop circuit extending to Said Selec 
tor Switch, means controllable from said second 
station for unbalancing said loop circuit, means 
operative in response to the unbalancing of said 
loop circuit for causing said coin collecting and 
refunding control means immediately to operate 
in a particular manner, and additional means 
individual to said Substation and operative during 
the release of Said connection for causing said 
coir collecting and refunding control means to 
operate in a different nanner. 

8. In an automatic telephone System, a sub 
station of the payStation type including means 
for receiving coins or the like and means for 
controlling the collecting and refunding of coins 
deposited in said coin-receiving means, a Second 
telephone station, automatic switching apparatus 
including a selector Switch, said automatic 
Switching apparatus being controllable fron said 
second station to route a connection from Said 
second station to said substation, said connection 
comprising a loop circuit extending to said see 
lector switch, a differential relay comprising 
windings serially included in said loop circuit, 
means controllable fron said second station for 
unbalancing said loop circuit, thereby to cause 
operation of said relay, means operative in re 
sponse to operation of said relay for causing Said 
coin collecting and refunding control means in 
mediately to operate in a particular manner, and 
additional means individual to said substation 
and operative during the release of said connec 
tion for causing said coin collecting and refund 
ing control means to operate in a different man 

9. In an automatic telephone System, a Sub 
station of the paystation type including means 
for receiving coins or the like and means for 
controlling the collecting and refunding of coins 
deposited in said coin-receiving means, a line 
extending to said substation, said coin collecting 
and refunding control means being operative to 
collect coins deposited in said coin-receiving 
means in response to the application of One pre 
determined potential to one of the conductors of 
said line and to refund coins deposited in said 
coin-receiving means in response to the applica 

tion of a different predetermined potential to 
said one line conductor, a second telephone sta 
tion, automatic switching apparatus including a 
final selector switch having access to said line, 
said automatic switching apparatus being con- 6 
trollable from said second station to route a COne 
nection through said switch to said line, means 
included in said selector switch and controllable 
from said second station for impressing one of 
said predetermined potentials upon said one line 10 
conductor, and a payStation control circuit in 
dividual to said line and operative to impress the 
other of said predetermined potentials upon said 
one line conductor in response to the release of . 
said connection. is 

10. In an automatic telephone system, a sub 
station of the payStation type including means 
for receiving coins or the like and means for 
controlling the collecting and refunding of Coins 
deposited in said coin-receiving means, a line go 
extending to said substation, said coln collecting 
and refunding control means being operative to 
collect coins deposited in said coin-receiving 
means in response to the application of One pre 
determined potential to one of the conductors of 25 
said line and to refund coins deposited in said 
coin-receiving means in response to the applican 
tion of a different predetermined potential to said 
one line conductor, a Second telephone station, 
automatic switching apparatus including a final 30 
selector SWitch having access to said line, Said 
automatic switching apparatus being controllable 
from said second station to route a connection 
through said Switch to said line, means included 
in said selector switch and controllable from said 35 
second station for impressing one of said prede 
termined potentials upon said one line conductor, 
a normally incomplete path for impressing the 
other of said predetermined potentials upon said 
One line conductor, a polarized relay comprising 40 
an operating Winding connected in Series circuit 
relation. With the conductors of said line, said 
relay being operative to prepare said path in re 
sponse to seizure of said line by said switch, and 
means Operative to complete said path in re- 5 
sponse to the release of Said connection. 

11. In an automatic telephone system, a sub 
station of the paystation type including means 
for receiving coins or the like and means for con 
trolling the collecting and refunding of coins 50 
deposited in said coin-receiving means, a line 
extending to said substation, said line including 
a control conductor, Said coin collecting and re 
funding control means being operative to collect 
coins deposited in said coin-receiving means in 55 
response to the application of one predetermined 
potential to one of the conductors of said line 
and to refund coins deposited in said coin-re 
ceiving means in response to the application of a 
different predetermined potential to said one line in 
conductor, a second telephone station, automatic 
switching apparatus including a final selector 
switch having access to Said line, said automatic 
switching apparatus being controllable from said 
second station to route, a connection through 65 
said switch to said line, means included in Said 
selector switch and controllable from said second 
station for impressing one of said predetermined 
potentials upon said one line conductor, a nor 
mally incomplete path for impressing the other 70 
of said predetermined potentials upon said one 
line conductor, a marginal relay comprising a 
winding connected to be energized over a circuit 
including said control conductor, means included 
in said selector switch for impressing a booster 75 
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potential upon said control conductor, thereby 
to cause operation of said relay, Said relay being 
operative to prepare said path, and means Oper 
ative to complete said path in response to the . 
release of said connection. 

12. In an automatic telephone system, a plu 
rality of subscribers' lines each including a con 
trol conductor, substations of the payStation type 
associated with certain of Said lines, each of Said 
substations including means for receiving coins 
or the like and means, for Controlling the col 
lecting and refunding of coins deposited in said 
coin-receiving means, automatic switching ap 
paratus for setting up connections between Said 
lines, said automatic Switching apparatus includ 
ing connector switches having access to said lines 
and each having a trunk line incoming thereto 
which includes a control conductor, each of said 
connector switches including means for impress 
ing a booster potential upon the control conduc 
tor of its incoming trunk line and upon the con 
trol conductor of a selected One of Said SubSCrib 
ers' lines, and paystation control circuits indi 
vidual to the lines extending to said substations 

25 

30 

4. 

45 

50 

60 

5 

70 

75 

of the payStation type, said payStation control 
circuits being controlled by the application of 
said booster potential to the control conductors 
of the respective associated lines and being Op 
erative individually to control the coin collect 
ing and refunding control means of the respec 
tive associated substations. 

13. In combination with a telephone line 
adapted to extend to a substation of the pay 
station type, a combined line and payStation Con 
trol circuit comprising line and cut-off relayS, 
normally incomplete paths for impressing prede 
termined coin collecting and refunding potentials 
upon one of the conductors of said line, a relay 
and means controlled thereby for Selectively pre 
paring said paths, and means controlled by Said 
cut-off relay for completing the prepared one of 
said paths. 

14. In combination with a telephone line 
adapted to extend to a Substation of the paySta 
tion type, a combined line and payStation con 
trol circuit comprising line and cut-off relays, 
normally incomplete paths for impressing pre 
determined coin collecting, and refunding poten 
tials upon one of the conductors of Said line, a 
relay and means controlled thereby for selective 
ly preparing said paths, and means responsive 
to the operation and subsequent restoration of 
said cut-off relay for completing the prepared One 
of Said path.S. 

15. In combination with a telephone line 
adapted to extend to a substation of the pay 
station type, a combined line and payStation con 
trol circuit comprising line and cut-off relayS, 
normally incomplete paths for impressing pre 
determined coin collecting and refunding poten 
tials upon one of the conductors of Said line, a 
polarized relay including an operating winding 
connected in series circuit relation With the con 
ductors of said line, whereby said last-named re 
lay is caused to operate when current of a pre 
determined polarity traverses said line, means 
controlled by said last-named relay for selective 
ly preparing said paths, and means responsive to 
the operation and Subsequent restoration of Said 
cut-off relay for completing the prepared One of 
Said paths. 

16. In combination with a telephone line 
adapted to extend to a Substation of the paysta 
tion type, a combined line and payStation control 
circuit comprising line and cut-off relays, nor 
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mally incomplete paths for impressing prede 
termined coin collecting and refunding potentials 
upon One of the conductors of said line, a relay 
and means controlled thereby for selectively pre 
paring said paths, an additional relay operative 
to complete the prepared one of said paths, an 
operating circuit for said additional relay, a slow 
to-release relay operative to prepare said operat 
ing circuit in response to operation of said cut 
off relay, and means responsive to the subse 
quent release of said cut-off relay for completing 
said operating circuit. 

17. In combination with a telephone line 
adapted to extend to a substation of the paysta 
tion type, a combined line and paystation con 
trol circuit comprising line and cut-off relays, 
normally incomplete paths for impressing prede 
termined coin collecting and refunding poten 
tials upon one of the conductors of said line, 
an electropolarized relay including a polarizing 
winding and an operating winding connected in 
series circuit relation with the conductors of said 
line, whereby said electropolarized relay is caused 
to operate when its polarizing winding is ener 
gized and current of a predetermined polarity 
traverses said line, a first circuit for energizing 
Said polarizing Winding, means controlled by said 
electropolarized relay for selectively preparing 
Said paths, an additional relay operative to com 
plete the prepared one of said paths, a second 
circuit for energizing said additional relay, a 
slow-to-release relay operative to complete said 
first circuit and to prepare said second circuit in 
response to operation of Said cut-off relay, and 
means responsive to the subsequent release of said 
Cut-Off relay for completing said second circuit. 

18. In combination with a telephone line 
adapted to extend to a substation of the paysta 
tion type and including a control conductor, a 
combined line and payStation control circuit com 
prising line and cut-off relays, normally incom 
plete paths for impressing predetermined coin 
collecting and refunding potentials upon one of 
the conductors of said line, a marginal relay op 
erative in response to application of a predeter 
mined booster potential to Said control Conductor, 
means controlled by Said marginal relay for Se 
lectively preparing Said paths, and means con 
trolled by said cut-off relay for completing the 
prepared one of said paths. 

19. In combination with a telephone line 
adapted to extend to a Substation of the paysta 
tion type and including a control conductor, a 
combined line and paystation control circuit 
comprising line and cut-off relays, normally in 
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complete paths for impressing predetermined 
coin collecting and refunding potentials upon one 
of the conductors of said line, a marginal relay 
operative in response to application of a prede 
termined booster potential to said control con 
ductor, means controlled by said marginal relay 
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for Selectively preparing Said paths, and means 
responsive to the Operation and Subsequent res 
toration of said cut-off relay for completing the 
prepared one of said paths. 

20. In combination with a telephone line adapt 
ed to extend to a Substation of the paystation 
type and including a control conductor, a com 
bined line and payStation control circuit com 
prising line and cut-off relays, normally incom 
plete paths for impressing predetermined coin 
collecting and refunding potentials upon one of 
the conductors of said line, a marginal relay oper 
ative in response to application of a predeter 
mined booster potential to Said control conduc 
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tor, means controlled by said marginal relay for 
selectively preparing said paths, a holding cir 
cuit for said marginal relay, an additional re 
lay operative to complete the prepared one of 
said paths, an operating circuit for said addi 
tional relay, a slow-to-release relay Operative to 
prepare said circuits in response to operation of 
said cut-off relay, said holding circuit being com 
pleted in response to operation of said marginal 
relay, and means responsive to the release of said 
cut-off relay for completing said operating cir 
cult. 

21. In an automatic telephone system, a plu 
rality of lines, a substation of the paystation 
type associated with One of said lines, said sub 
station including means for receiving coins or 
the like and means for controlling the collecting 
and refunding of coins deposited in said coln 
receiving means, automatic switching apparatus 
including nonnumerical and numerical switches 
for setting up connections between said lines, said 
automatic switching apparatus being controllable 
from said substation to route a connection to 
another of said lines, said connection extendin 
ing through at least one of said nonnumerical 
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switches, and means associated with said con 
nection at a point preceding the first nonnu 
merical switch through which said connection 
extends for controlling said coin Collecting and 
refunding control means. 

22. In an automatic telephone system, a plu 
rality of lines, a substation of the paystation 
type associated with One of said lines, said sub 
station including means for receiving coins or 
the like and means for controlling the collect 
ing and refunding of coins deposited in said. 
coin-receiving means, automatic switching ap 
paratus including nonnumerical and numerical 
switches for setting up connections between said 
lines, said automatic switching apparatus being 
controllable over another of said lines to route 
a connection from said other line to said sub 
station, said connection extending through at 
least one of said nonnumerical switches and at 
least One of sadd numerical switches, and means 
associated with said connection at a point foll 
lowing the last numerical switch through which 
said connection extends for controlling said coin 
collecting and refunding control means. 
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