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43 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
paystations forming a part of an automatic tele-
phone system. .

In the usual automatic telephone system, a por-
tion 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 op-
erations normally required incident to use of the
station. Accordingly, the automatic switching
apparatus of the system must be suitably ar-
ranged automatically to control the paystation
control mechanism incident to the use of local
connections involving the paystations and must
include apparatus for permitting operators selec-
tively to control the mechanisms so that the
proper charges and collections may be made in-
cident to the use of toll connections involving the
paystations. Prior automatic telephone systems
including these paystation control features are
more or less complicated in arrangement and
include a large amount of equipment which is
used only for the purpose of effecting proper con-
trol of the coin mechanisms provided at the pay-
stations. For example, complicated and specially
designed intermediate and final selector swiftches
are usually provided for enabling toll operators
to set up delayed call connections to the paysta-
tions and for permitting the proper coin collect-
ing 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 provide,
in an automatic telephone system, improved and
simplified apparatus whereby an operator can
control the collecting and refunding of coins de-
posited 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 may

(CL 179—6.3)

be used in completing both local and toll connec-
tions without sacrificing any of the required pay-
station control features.

It is a further object of the invention .to pro-
vide for use in an automatic telephone system an
improved final selector switch which is adapted
to be used in completing both local and toll con-
nections involving both regular and: paystation
lines and has embodied therein improved and ex-
ceedingly simple apparatus controllable from an
operator’s position for effecting coin collecting
and refunding operations at paystations associ-
ated with certain of the lines accessible to the
switch.

It is another object of the invention to provide
for use in an automatic telephone system an im-
proved two-way repeater which is adapted to be
used in completing toll connections involving
both regular lines and paystation lines and has
embodied therein improved and simplified appa-
ratus for effecting coin collecting and refunding
operations required incident to the use of the
paystations included in the system.

It is a still further object of the invention to
provide improved and exceedingly simple paysta-
tion circuit apparatus adapted for use in con-
junction with the trunk lines incoming to cer-
tain of the first numerical switches of an auto-
matic telephone system and which is so arranged
that all required paystation control operations

are effected with a minimum amount ef equip-

ment. )

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
coin 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

20

30

40

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 em-
bodied in the system an operator’s position to

which toll calls may be routed from the substa- '

tion lines and by way of which calls may be rout- .

ed to the substation lines. The above-mentioned
paystation comprises means for receiving coins,
slugs, or the like and means for controlling the
collecting and refunding of coins deposited in the
coin-receiving means. In accordance with one
feature of the present invention, paystation con-
trol apparatus is embodied in each of the group

55
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of final selector switches mentioned above, which
apparatus is, in each case, controllable from the
operator’s position to control the coin refunding
and collecting control means provided at the pay-
8 station to cause coins deposited in the coin-re-
celving means to be refunded or collected, as de-~
sired. This apparatus in no way prevents the
switches from being utilized in completing local
call connections. On the contrary, the arrange-
10 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-
tiong between any of the lines of the system.
15 More particularly, this apparatus as embodied in
each switch is operative in response o operation
of the calling device conventionally provided at
the operator’s position, after a connection has
been routed from the operator's position to the
20 paystation, to cause the coln collecting and re-
funding control means to operate in a particular
manner, 1. e, to refund coins deposited in'the
coin-receiving means. This apparatus, as em-
bodled in each switch, is further arranged to re-
25 spond to an unbalanced condition of an estab-
lished loop circuit extending to the correspond-
ing switch to cause the above-mentioned coin re-
funding and collecting control means to operate
in a different manner, 1. e., to collect coins de-

80 posited in the coln-receiving means.
The above-described coin control apparatus is
primarily utilized in controlling the coin collect-
ing and refunding control means on calls routed

from the operator’s position to the above-men-’

85 tioned paystation. In regard to calls routed in
the opposite direction, certain of the first numeri-
cal switches of the system have associated with
the trunk lines incoming thereto paystation cir-
cuits which function, on toll calls routed to the

40 operator’s position, only to control the coin re-
funding and collecting control means in its opera-
tion to effect a coin collecting operation. These
trunk circuits, on local calls originating at the
paystation, are arranged to operate in a novel

45 manner to cause both coin refunding and collect-
ing operations to be performed. Two embodi-
ments of this improved trunk eircuit apparatus
are disclosed. In one embodiment of this ap-
paratus reverse battery control is utilized and

50 in the other emhodiment the arrangement is such

- that booster battery control may be utilized. For
the purpose of obtaining coin refunding opera-
tions on toll calls routed to the operator’s posi-
tion, the repeaters individually associated with

83 the trunk lines extending to the operator’s posi-
tion are provided with apparatus, arranged in
an improved manner and controllable from the
operator’s position, for imposing upon an estab-
lished connection extending back to the paysta-

60 tion a predetermined coin refund potential.

Further features of the invention pertaln to -

the particular arrangement of the various switch-
ing elements, whereby the same switches may be
used in completing both local and toll connections,

65 and the required paystation trunk circuit ap-
paratus for effecting control of the coin refund-
ing and collecting control means is reduced to a

- minimum.,

The novel features believed to be characteristic

70 of the invention are set forth with particularity
in the appended claims. The invention, both as

to 1ts organization and method of operation, to-
gether with further objects and advantages there-
of, will best be understood by reference to the
78 specification taken in connection with the ac-

companying drawings, in which Figures 1 to 5,
inclusive, when combined in the manner shown
in Fig. 7, illustrate a telephone system having
incorporated therein the features of the inven-
tion as briefly outlined above; and Fig. 6 illus- 3
trates a modification of certain of the apparatus
shown in Fig. 1. ’ ’

In general, the system, as illustrated In Figs. 1
to 6, inclusive, of the drawings, comprises a rela-

" tively small community automatic exchange and 10

a second central exchange, the two exchanges be-
ing interconnected by a plurality of two-way
trunk lines, one of which is indicated at 10 in Fig.
5 as extending to the operator’'s position 19 pro-
vided in the cenfral exchange. In the particular 15
arrangement shown, the community automatic
exchange is designed to serve one hundred lines
or less. Two of these lines are indicated at 14
and 12 as extending respectively to the substa-
tions A and B, the substation A being of the pay- 20
station type and the substation B being of the
conventional common hattery type of which there
are several well-known commercial embodiments.
The line (2 and the other similar lines may be of
the single party type or of the multiparty type, 25
as desired. For the purpose of setting up con-
nections between the lines terminating at the
community exchange, there is provided auto-
matic switching equipment which comprises a
plurality of line switches, two of which are indi- 30
cated at 14 and 15, individually associated with
the subscribers’ lines of the system and a plural-
ity of connector switches, one of which is illus-
trated in Figs. 2 and 3. These connector switches
each have access to gsll of the lines terminating g5
at the community exchange and also to repeaters
individually associated with the trunk lines ex-
tending to the central office. Thus, the connec-
tor switch shown in Figs. 2 and 3 has access by
way of & link line I3 to a two-way repeater I8 40
associated with the two-way trunk line (0. Calls
routed from the central exchange over the trunk
line 10 and Intended for a subscriber’s line termi-
nating in the community exchange may be
routed through the repeater I8 and any one of 45
the connector switches provided in the community
exchange to the desired subscriber’s line. To

. this end, there is assaclated with the link line (3

& line switch 18 which has access to the frunk
lines individually incoming to the various con- 50
nector switches.

Any desired number of the subscribers’ lines
terminating at the community exchange may be
arranged to serve substations of the paystation
type and such substations may each be of the 55
form fllustrated in Fig. 1 for the substation A.
In brief, the apparatus provided at this substa-
tion comprises a transmitter 108, a receiver 101"
and an induction coil 102 arranged to be inter-
connected through operation of a hook switch 60
103 to form a substation circuit of the well-known
anti-side-tone type. For the purpose of audibly
indicating the presence of incoming calls on the
line {1, there is also provided at the substation
A a signal device In the form of a ringer (8§ 65
which is bridged across the conductors fis and
ii» of the line {1 in series with a condenser {88.
In order to transmit switch control impulses by
way of the line {I to the automatic switching
equipment provided in the line f{erminating ex- 70
change, there is embodied in the substation ap-
paratus e calling or impulsing device (84. The
substation - further comprises coin-recelving
means, not shown, which includes a coin deposit
chute, a coln collect chute and a coin refund 75
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chute, together with apparatus for selectively di-

recting a deposited coin into the correct one of -

the coin :collect and coin refund chutes.  This
apparatus includes a coin-directing door, not
5 shown, which is arranged to be operated by a
polarized electromagnetic ' device 10T having
windings adapted to be connected between the
line conductors (fa and ground in series with a

glow discharge device in the form of a neon tube -

10 108. The electromagnetic device 0T is so ar-
ranged that when its windings are energized by
current of one polarity the associated coin-direct-
ing door is rocked in one direction to direct
deposited coins into the coin refund chute. The

15 when its windings are energized by current of
the opposite polarity the associated coin-direct-
ing door is rocked in another direction to direct
deposited coins into the coin refund chute. The
neon tube (08 has the well-known characteristic

20 of being non-conductive until a predetermined
voltage Is impressed across the terminals thereof.
Following jonization of the gas contained therein
the voltage required to meaintain the tube gon-
ductive is substantially less than that required

25 for initiating ionization. Also, the resistance of
the device is substantially lessened after the de-
vice is rendered conductive. The series circuit
including the tube 108 and the windings of the
device 107 also includes a pair of contact springs

30 109 which are only operated into engagement in
response to the deposit of a coin in the coin
deposit chute of the coin-receiving means. When
once operated into engagement, the springs 189
are not disengaged until the electromagnetic de-

35 vice {07 operates in one manner or the other.
‘The coin collect apparatus provided. at the sub-
station A and schematically shown in Fig. 1 of
the drawings may be of the well known type
shown and described in Patent No. 1,043,219,

40 granted November 5, 1912, Forsberg, although
preferably this apparatus and the impulsing de-
vice 108 of the substation are arranged in the

.manner disclosed and claimed in copending ap-
plication Serial No. 265,459, filed April 1, 1939,

45 Clarence E., Lomax. As thus arranged, certain
calls, such, for example, as trunk calls to an
operator’s position in the distant central office,
may successfully be completed without the deposit
of & coin In the coin-receiving means, whereas

§0 other calls Intended for the substations local to
the community exchange can only successfully be
completed after a coin has been deposited in the
coin-receiving means.” To this end, and as dis-
closed in the aforementioned copending applica-

55 tion, the substation circuit is so arranged that
only a predetermined number of digits, as, for
example, two digits, may effectively be transmit-
ted from the substation, a digit counter being
provided for shunting the pulsing springs of this

¢o device after a predetermined number of digits
hag been dialed.

For the purpose of controlling the coin col-
lecting and coin refunding operations required
incident to the use of connections resulting from

¢5 calls originating at the substation A, each trunk
line extending to the bank contacts of the line
switch §5 and incoming to one of the connector

- switches embodied in the community exchange
is divided into two parts which are connected

70 by paystation trunk circuit apparatus. Thus, the
trunk line 28.incoming to the connector switch
shown in Figs. 2 and 3 is connected to a set of
bank contacts in the line switch 14 and to the
other similar line switches associated with lines

75 of the paystation type through & trunk circuit

11 which includes a group of relays for control-
ling the coin collecting and coin refunding opera-
tions performed incident to use of the substation
A. More particularly, this trunk circuit com-
prises a coin control and line switching relay 5

‘RI20 arranged to be controlled by a pair of ad-

ditional relays R146 and RI150, the first of which
is of the slow-fo-release type. These two addi-
tional relays also function, when operated, in
the capacity of hold relays in that they impress 10
ground potential upon the release or control con-
ductor of the trunk line section extending to the
line switch (4. The trunk circuit {71 further
includes an electropolarized relay R{30 which
functions to determine whether a coin refund or
coin collect operation is to be performed in-
cident to operation of the relay Ri{20. This
polarized relay comprises an upper winding serial-
ly included in one side of the trunk line extend-
ing to the connector switch shown in Figs. 2 and 20
3 and shunted by a resistor 132 for by-passing
voice frequency currents. This relay is so con-
structed and arranged that it only operates when
its lower winding is polarized and current of a
predetermined polarity is directed through its 25
upper winding. When once operated, however,
the relay RI30 remains operated so long as its
lower winding is energized and regardless of the
polarity of the current traversing its upper wind-
ing. Several embodiments of this type of relay 30

—

5

-are commercially available.

On a call originating at a paystation, such, for
example, as the station A, and routed to an
operator’s position in the central office, it is
necessary that apparatus be provided for dis-.33
closing to the operator the identity of the calling
station In order that the proper charges may be
assessed and the proper collection made. For
this purpose there is provided a tone generator 24
which is arranged to impress its alternating volt- 40
age output upon the control conductor ifc of the
line {{ through a condenser 22. In order to
transmit the paystation tone voltage through the
trunk circuit apparatus to the control conductor
of the. connector switch shown in Figs. 2 and 3 45
on calls routed by way of this switching equip-
ment, there is provided & condenser 22.

Since the trunk circuit apparatus 17 is pro-
vided only for the purpose of controlling coin
collecting and coin refunding operations incident 80
to the use 'of substations of the paystation type
on calls originating at such substations, it will be
apparent that there is no need to include this or
similar apparatus in the trunk lines extending
between the line switches assoclated with .the 55
regular substation lines and the connector
switches. Accordingly, the trunk line 20 extend-
ing to the connector switch shown in Figs. 2 and
3 is terminated directly in the bank contacts of
the line switch {5 associated with the subscriber’s 60
line 12 and in the corresponding bank contacts
of the line switch {6 associated with the link line
13 extending to the repeater 18.

Each of the line switches embodied in the auto-
matic switching apparatus provided in the com- 65
munity exchange is preferably of the well-known
rotary type of which several commercial embodi-
ments are known. The connector switches of this
exchange are all of identical arrangement. In
brief, the connector switch shown in Figs. 2 and 70
3 comprises a plurality of bank contacts arranged
in levels; a wiper carriage structure including the
wipers 36{ to 364, inclusive; means comprising a
vertical magnet 246 for elevating the wiper car-
riage structure to bring the wipers opposite a 75
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desired level of contacts; means comprising a
rotary magnet 342 for rotating the indicated
wipers until they engage & desired set of contacts
in a selected level; a release magnet 227; three
sets of off-normal springs 209, 224 and 245; and
a plurality of control relays connected and ar-
ranged in the manner {llustrated. More particu-
larly, the control relays of the connector switch
include a line switching relay R200 of the slow-to-
release type, a called party answer or back-bridge
relay R210, s line relay R230, a slow-to-release
hold relay R238, a slow-to-release digit transfer
relay R240, a ring cut-off relay R250, a ringing
control relay R260, a pair of booster hattery con-
trol relays R280 and R286, a busy test relay R300,
a pair of slow-to-release pulse responsive relays
R310 and R320, and a slow-to-operate line
switching relay R330, The slow-acting relay R320
is arranged to cooperate with a trunk hunting
relay R325 to control the operation of the wipers
36f to 364, inclusive, when the connector switch
is functioning to search for an idle one of the
trunk lines extending to the central office. The
control apparatus of the connector switch further
includes four additional relays R220, R225, R340
and R345 which are provided for the purpose of
controlling coin refunding and coin collecting
operations performed. incident to the completion
of calls routed from an operator’s position in the

central office to the paystation lines terminating

at the community exchange. In order to trans-

"mit paystation tone voltage impressed upon the

control conductor 20c of the trunk line 20 incom-
ing to the connector switch to the control con-
ductor of a link line extending to one of the re-
peaters selected through operation of the con-
nector switch, there is also emhodied in the con-
nector switch a signal voltage repeating trans-
former 216. ]
The connector switch Is arranged to provide
selectlve code ringing of the substations asso-
ciated with the multiparty subscribers’ lines of
the system. To this end there 1s embodied in the
connector switch an impulse responsive code se-
lecting switch 350 of the well-known minor type.

"In brief, this code selecting switch comprises two

sets of bank contacts 851 and 3582 of eleven points
each; wipers 353 and 354 individually assoclated
with the contact sets; means comprising an oper-
ating magnet 356 and a ratchet and pawl mech-
anism, not shown, for stepping the wipers over
the contacts of their respective associated con-
tact sets; a release magnet 3567; and off-normal
springs 388 for controlling the energization of the
release magnet.

The two-way repeater I8 associated with the
trunk line 10 extending between the community
exchange and the central office comprises a re-
peating transformer 520 and g plurality of relays
for controlling the signaling and line switching
operations required incident to the extension of
connections in either direction through the re-
peater. More particularly, the relay equipment
of this repeater comprises a line relay R400, a
slow-to-release hold relay R4!0, a ringing relay
R420, a ring cut-off relay R430, and a pair of
relays R440 and R450 which function to control
the transmission of the paystation tone signal
voltage over the trunk line 10 to the operator’s
position 18, The relay R440 is of the slow-to-
operate type and the relay R450 is of the well-
known pendulum type. The relays just described
are utilized primarily in the extension of connec-
tions from the apparatus provided in the com-

2,226,730

munity exchange to the operator’s position 19.
On calls routed in the other direction, that Is,
from the operator’s position 19 to the automatic
switching apparatus provided in the community
exchange, the relay equipment shown in Fig. 5
primarily controls the line switching operations,
This equipment comprises a line relay R530, a
back-bridge relay R650, a slow-acting line switch-
ing relay RS570, and a control relay R560., Two
additlonal relays R540 and RA460 are embodied
in the repeater 18 for the purpose of controlling
coin refunding operations required incident to the
use of paystations associated with the paystation
lines terminating at the community exchange.
For the purpose of transmitting paystation tone
signals over the trunk line 10, there is embodied
in the repeater a transformer 465 which includes
a primary winding 466, bridged between the con-
trol conductor 3¢ of the link line 13 and ground,
and a secondary winding 467 which is adapted to
be bridged across the line conductors of the re-
peater in serfes with a condenser 468.

The trunk line (0 terminates in the central
exchange in a repeater transformer 500, one side
of which is connected to the tip and ring ¢ontacts
of a call and answer jack 501 located at the oper-
ator’s position 18, The apparatus provided at
the operator’s position 19 also includes a signal
device in the form of a drop 502 which includes
a winding normally bridged between ground and
the junction point of the secondary windings of
the transformer 500 in series with a condenser
503. For the purpose of transmitting switch con-
trol impulses from the operator’s position 8 over
the trunk line 18 to the repeater 8, there is pro-
vided a calling or impulsing device 5048. The ap-
paratus provided at this operator’s position fur-
ther includes a coin refunding and collecting con-
trol key 505 of the non-locking type which is op-
erative to impress the positive potential of a
booster battery current source 6¢1 upon a simplex
circult Including the trunk line 10, thereby to

control the two relays R540 and R460 embodied.

in the repeater 18. The apparatus provided at
the operator’s position 19 also includes an oper-
ator’s cord circuit, not shown, which may be of
any desired commercial arrangement.

As explained above, the arrangement of the
apparatus provided at each of the substations of
the paystation type is such that a local call in-
itiated at any one of these substations can only
be completed if the correct coin deposit is made
in the coin-receilving means provided at the call-
ing substation. Assuming, for example, that a
party at the substation A desires a connection
with the substation B, the call is initiated in the
usual manner by removing the receiver 10f from
the supporting hook {14 of the hook switch 103.
In response to this operation a loop circuit is
completed for initiating the operation of the line
switch {4, This loop circuit may partially be
traced as extending by way of the line conductor
l1s, the pulsing springs 118, the transmitter 100,
the switchhook {14 and associated contacts 115
and 18, and the induction coil winding ({2 to the
opposite line conductor f({v. When the hook
switch {08 is operated to its off-normal position

the contact springs {13 are also closed so that the.

induction coil 102, the transmitter 100 and the
receiver 101 are properly interconnected for the
reception and transmission of voice frequency
currents. The line switch 14 responds to the
completion of the above-traced loop circuit by
operating in a well-known manner to select a
trunk line extending to an idle one of the con-

25

30

35

40

45

o
ot

70

75



- 30

2,226,780

nector switch to which it has access. Assuming,
for example, that the connector switch illus-
trated in Figs. 2 and 3 is the first available idle
switch accessible to the line switch 14, when the
§ trunk line extending to this connector switch is
found, the line switch {4 operates to extend the
calling loop circuit to this connector switch, so
that the line relay R230 is energized. More par-
. ticularly, the circuit for energizing the line relay
R230 may be traced as extending from ground
by way of RA242, the lower winding of R230, the
lower winding of R225, RA215, RC208, RA201,
the line conductor 20», the upper winding of
Ri30, RAI122, the conductor {i», the winding
{12, the contacts (6 and (15, the switchhook
{14, the transmitter {00, the pulsing springs {18,
the conductor {la, RAi2{, the conductor 20,
RA202, RC203, RA213, the upper winding of
R225 and the upper winding of R230 to battery.
The relay R225, being of the differential type,
does not operate when its two windings are ener-
gized over the loop circuit just traced. The relay
R230, however, operates to complete, at RA231, a
circuit extending from ground at RA265 for ener-
gizing the winding of R235 in series with the
upper winding of the relay R246. 'The relay
R238, upon operating, prepares, at RA237%, vari-
ous cireults, traced hereinafter, for energizing
certain of the other relays shown in Figs. 2 and
3. Af RA238, the relay R235 opens a point in
the circuits, traced hereinafter, for energizing
the release magnets 227 and 357. At RA238, the
relay R235 also prepares pulsing circuits, traced
hereinafter, for respectively energizing the ver-
tical magnet 246, the rotary magnet 342 and the
operating magnet 356 of the minor switch 250.
The relay R240, upon operating, prepares, at
RA243, a holding circuit for itself and prepares,
at RA244, the above-mentioned circuit for ener-
40 gizing the vertical magnet 246. At RA24i and
RA242, the relay R240 substitutes ground
through the secondary winding of the trans-
former 247 for ground derived from the contact
associated with RA242 in the above-traced loop
45 circuit including the two windings of the line
relay R230. When the secondary winding of the
transformer 247 is included in this loop circuit,
the usual dial tone signal is transmitted through
the transformer 147 to the receiver 101 provide
50 in the calling substation. ) i
At RA236, the hold relay R23%, upon operating,
impresses ground potential upon the contrel con-
ductor 20c of the trunk line 20, thereby to mark
the connector switch of Figs. 2 and 3 as busy
53 in the bank contacts of the various line switches
having access thereto. When ground potential
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is impressed upon the indicated control conduc-:

tor, the relay RI50 is energized over & circuit

which may be traced as extending by way of the
80 grounded conductor 20c, the secoiidary winding
of the transformer $24 and the winding of R(50
to battery. When energized over this eircuit,
the relay RI150 operates to complete, at RAI51,
an obvious path for impressing ground potential
upon the control conductor of the trunk line
section extending to the bank contacts of the Iine
switch 14, thereby to maintain this line switch
operated. At RAI52, the relay Ri50 completes
an obvious circuit for energizing the slow-to-
release relay R140, causing the last-mentioned
relay to operate and complete, at RAI41, an obvi-
ous multiple path for impressing ground poten-
tial upon the last-mentioned control conductor,
At RAI142, the relay R140 prepares a circuit for
75 energizing the relay Ri20, The operation of the

70
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\ . .
two relays R!40 and RIB0 also results in the
energization of the lower winding of the electro-
polarized relay R130 in an obvious manner. The
direction of current flow through the upper wind-
ing of this polarized relay is, however, such that
the relay does not operate at this time. Follow-
ing the above-described operations, the connec-
tor switch, as shown in Figs, 2 and 3, is condi-
tioned to respond to the impulses of the first digit
to be dialed at the calling substation A.

After removing the receiver 10! 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 substa-

tion 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 109 into engagement, thereby to
connect the windings of the polarized magnet 107
and the serially related discharge lamp 188 be-
tween the line conductor {1, and ground. At
this time the voltage of the exchange battery

as impressed between the line conductor §{s and -

10

15

20

25

ground through the windings of the two relays .

R230 and R225 is insufiicient to cause current
flow through the discharge device 108. Accord-
ingly, the windings of the electromagnetic device
{87 are not energized at this time. During the
dialing operation and each time the dial of the
calling device 104 is moved off normal, the shunt
springs [17 of this device are moved into engage-
ment to complete ocbvious paths for short-circuit-
ing the transmitter {00 and the receiver {04,
Also, during each return movement of the dial,
the pulsing springs {i8 are opened and closed
& number of times depending upon the numeri-
cal value of the digit dialed. At the end of each
return movement of the dial the shunt springs
117 are opened in the usual manner to interrupt
the above-menticned short-circuiting paths.
The line relay R230 responds to the impulses
of the first digit dialed at the calling substation
by completing the above-mentioned operating
circuit for the vertical magnet 248 one or more
Assuming, for example, that the direc-
tory number designating the desired substation
B is 178, the line relay R238 restores and reop-
erates seven times during the impulses of the
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first digit so that seven current pulses are trans-

mitted to the vertical magnet 246. ‘The circuit
for energizing this vertical magnet may be traced
as extending from ground at RA205 by way of
RAZ31, RA238, RA244 and the winding of the
magnet 246 to battery. A branch of this cir-
cuit extends by way of RA243 and the lower
winding of the slow-to-release relay R240 to bat-
tery.
gized, the wipers 361 to 364, inclusive, are elevated
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 com-
plete an obvious path for short-circuiting 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-fo-release characteristic of
this relay, it remains operated until shorfly fol-
lowing the end of the first digit. Due to its
slow-to-release characteristic, the hold relay

Each time the vertical magnet 246 is ener- -
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R238 also remains operated during impulsing.

At the end of the first digit and during the inter-

digit pause between the first and second digits,

the line relay R238 remains operated for a suffi-
§ clently long time Interval to cause the restora-
tion of the relay R249. Upon restoring, the relay
R248 opens, at RA243, 2 point in the circuit for
energizing its Jower winding and opens, at RA244,
the above-traced impulsing circuit including the
winding of the vertical magnet 248. At RA24{
and RA242, the relay R248 removes the second-
ary winding of the transformer 2471 from the
Joop circult extending to the calling substation,
thereby to {erminate the dial tone signal being
iransmitted to the calling subscriber.

The impuises of the second digit dialed at the
calling substation are repeated through opera-
tion of the line relay R238 to the rotary magnet
342. More particularly, as the line relay restores
at the beginning of each impulse of the second
digit, a circult 1s completed for energizing the

10

13

zotary magnet 342 in serles with the slow-to-

release relay R3M0, this serles circull extending
from ground at RA20% by way of RA231, RA238,
RA244, C212, RA383, the winding of R31S,
RA3SS and the winding of the magnet 342 o
battery. Each time the magnet 342 is energized’
over this circult it steps the wipers 3681 to 384,
inclusive, one step in the rotary direction so that
at the conclusion of the second digit of seven im-
pulses these wipers are left standing in engage-
ment with the contacts terminating the conduc-
tors of the called Hne 12,

Upon operating, at the beginning of the first
impulse of the second digit, the relay R319 com-
pletes, at RA3JIS, a path In multiple with the
armature RA3SS, thereby to prevent the Impuls-
ing circull extending through the winding of the
rotary magnet 342 from being interrupted
4p through operation of the busy relay R388 as the

wipers 381 to 384, inclusive, are moved over con-

tacts terminating the conductors of busy lines,

At RA311, the relny R319 opens & point in the

circult, traced hereinafter, for energizing the
43 trunk hunting relay R325. Ai RA312, the relay

R318 completes an obvious circuit for energizing

the slow-to-release relay R328, causing the last-

mentioned relay to operate. Due to the slow-to-
relense characteristics thereof, the relays R318
50 and R328 remain operated throughoui the sec-
ond and each succeeding series of Impulses.

Upon operating, the relay R328 opens, at RA323,

a point in an aliernative clrcuit, traced herein-

after, for energizing the busy relay R3#). At
53 RAJ2{ and its assoclated resting contact, the

relay R320 opens a point In the circult, traced
hereinafier, for energizing the lower winding of
the line switching relay R335. At RA321 and

RA322, the relay R328 completes the line test
80 circuit including the winding of the busy relay

R388, whereby this busy relay is energized each

time the wipers 361 to 364, inclusive, encounter

a set of contacts terminating a busy line. At

RA324, the relay R320 opens g point in the path,
65 iraced hereinafter, for impressing bhusy tone volt-

age upon the loop circuit extending to the call-

ing substation,
Immediately the wipers 361 to 384, inclusive,
are moved into engagement with the contacts
%0 terminating the called line 2, this line is tested
over the above-mentioned test circuit including
the winding of the busy relay R380. Assuming
the called Hne to be busy at the time it is thus
selected, the busy relay is energized over this
18 circult which extends by way of the grounded

2,226,730

Ing circuit for the busy relay extends by way of
the grounded relesse conductor C289, RA3N2,
RAJ22 and its associated resting contact, RA313
and the winding of the relay R388 to battery.
At RAM, the relay R328 compietes the above-
mentioned path for impressing busy tone volt-
age upon the calling loop circuit.

manner. This current is reproduced by the re-
celver 18§ so that the calling party is informed
that the desired connection cannot be obtained.
I is pointed out that following operation of the
busy relay R388 the dialing of the third digit at
the calling substation is without effect since with
the relay R300 operated the pulsing circuit for
the rotary magnet 342 ix held open at the arma-
tures RA303 and RA313 and the circuit for ener-
gizing the operating magnet 358 of the minor
switch 350 Is also interrupted at these two polnts.
Hence, if the calling party continues the dialing
operation and dials the third digit, the only re-
sponse to the impulses of this digit is the alter-
nate restoration and operation of the line relay
R230. Following the operation of the busy re-
lay R38, in the manner just explained, no fur-
ther operation of the apparatus occurs until the

connection is cleared out at the calling substa-

tion. The manner in which the switch train is
released when the calling subscriber replaces the
receiver 181 upon its supporting hook 114 is ex-
plained in detail hereinafter.-
Assuming the called line 12 to be idle at the
time 1t is selected, batiery potential is present
upon the private or control conductor thereof
s0 that the busy relay R380 is not energized over
the previously traced test circuit. Shortly fol-
lowing the selection of the line and during the
interdigit pause between the second and third
digits, the two relays R318 and R328 sequentially
restore In the manner pointed out above. The
relay R320, upon restoring, completes the above-
mentioned circuit for energizing the slow-to-
operate line switching relay R338, this circuit
extending by way of the grounded release con-
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ductor C269, RA302, the lower winding of R3830,
RA321, RA832 and the wiper 383 to the negative -
battery terminal as connected to the private
conductor of the called line {2 through the wind-
ings of the cut-off relay conventionally embodied
in the line switch 5. When its lower winding
is energized over this circuit, the relay R330
first completes, at the “X” contacts assoclated
with RA334, a holding circult for itself, this
holding circuit extending by way of the ground-
ed release conductor C271, RA334 and the up-
per winding of R330 to battery. Thereafter the
relay R330 opens, at RA888, a point in the above-
traced test circuit including the the winding of
the busy relay R300, interrupts, at RA332, its
own operating circult as traced above, and com-
pletes, at RA332, a path for impressing ground
potential upon the private conductor of the
called line for the purpose of marking this line
as busy in the bank contacts of the other con-

nector switches having access thereto. This -
path extends by way of the grounded conductor

C271, RA332 and the private wiper 368 to the
private conductor of the called line. At RA33I,
the relay R330 opens a point in the above-men-
tioned circuit for energizing the trunk hunting
relay R325 and prepares a circuit, traced here-
inafter, 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 250 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 energiz-
ing the ringing control relay R260. Finally, at
RA337, the relay R330 opens a point in the
above-traced path for impressing busy tone volt-
age upon the calling loop cireuit. Following op-
eration of the relay R230, the operating magnet
356 is conditioned {0 respond to the impulses
of the third digit of the directory number’ desig-
nating the called substation.

Each time the line relay R230 restores during
the impulses of the third digit, the above-men-
tioned circuit is completed for energizing the mag-
net 358, this circuit extending from ground at
RA205 by way of RA231, RA238, RA244, C2712,
RA303, the winding of R310, 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 R210 operates
to complete the operating circuit.for the relay
R320, which latter relay, in turn, operates to open,
at RA323, the above-mentioned alternative circuit
for energizing the busy relay R380. The two slow-
to-release relays R310 and R320 remain operated
throughout the impulses of the third digit. Each
time the operating magnet 356 is energized during
the impulses of the third digit, it functions to ad-~ -
vance the wipers 353 and 354 one step so that, at
the conclusion of the third digit of five impulses,
these wipers are left standing in engagement with
their respective associated fifth contacts. When
the indicated wipers are stepped to their respec-
tive first off-normal positions, the off-normai
springs 358 are moved into engagement to pre-
pare the alternative circuit for energizing the
busy relay R300. ‘This circuit is completed short-
ly following the end of the third digit and in re-
sponse to the sequential restoration.of the two
slow-to-release relays R310 and R320. Specifi-
cally, this circuit extends from ground by way of
the springs R358, RA323 and the winding of R300
to battery. Upon operating, the relay R300 pre-

; 7
pares, at RA303, the circuit for energizing the re-
lay R845. At RA308, the relay R300 prepares the
above-mentioned circuit for energizing the release
magnet 387. At RA304, the relay R300 prepares
the circuit 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
operation of the ringing interrupter switch form-
ing & part of the ringing apparatus conventionally
provided in the community exchange in common
assoclation with the various connector switches of
the exchange. This circult may be traced as ex~
tending from ground by way of the pickup con-
ductor C328, RA336, RA304, C273, RA268 and the
winding of R288 to battery. When energized
over this circuit the relay R260 operates to com-
plete a holding circuit for itself, which holding
circuit extends from ground at RA237 by way of
RA262, RA263 and the winding of R260 to battery.
Following the completion of this circuit the relay
R260 opens, at RA268 and its associated resting
contact, a point in its operating circuit as traced
above.
Dletes a circuit for projecting over the called line

‘12 coded ringing current of the particular char-
- acter corresponding to the called substation B, as

selected by the minor switch 860. More partic-
ularly, the circuit traversed by the ringing current

- may, in the present case, be traced as extending o

from one terminal of the ringing current genera-
tor by way of contacts controlled by the above-
mentioned interrupter switch, not shown, C310,
the fifth contact of the set 852, the wiper 254,
C268, RA28I, RA28§, RA2D!, C267, RA246, the
wiper 361, one side of the line (2, the ringer and
condenser bridged between the conductors of the
line 12, the other side of the line 12, the wiper 264,
RA348, C276, RA206, RA264, RA2654, C218, the
wiper 383, the fifth contact of the set 351, C215,
the lower winding of R250, RA237 and the ex-
change battery to the other side of the ringing
current source. The resulting operation of the
signal device provided at the called substation B
serves to signal the subscriber at this substation
that his substation is being called to the exclusion
of other substations associated with the line 12.
A portion of the ringing current is by-passed by
way of the condensers 280 and 281 and the calling
loop circuit to energize the receiver provided at
the calling substation, thereby to signal the call-
ing party that the called substatien 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
operates to connect a direct current bridge across
the conductors of the line 12, thereby to complete
a circuit, substantially similar to that traced above
and traversed by the ringing current, for energiz-
ing the lower winding of the slow-acting cut-off
relay R250. When energized by direct current
traversing this circuit, the relay R250 operates to
complete, at the “X” contacts assoclated with
RA252, a circuit, extending from ground at RA237,
for energizing its upper winding. Following the
completion of this circuit, the relay R250 com-
Dletes its operation to open, at RA251 and RA254,
two points in its operating circuit and two points
in the above-traced circuit traversed by the ring-
ing current, thus arresting the ringing operation
and terminating the ring-back tone signal. At

' these same armatures and their respective asso-

ciated working contacts, the relay R260 completes

At RA261 and RA264, the relay R260 com-
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the desired conversational circult between the
calling and called substations and, in so doing,
completes a loop circuit extending to the called
substation. This loop circuit includes the wind-
ings of the back-bridge relay R210 and may be
traced as extending from ground at RA283 by way

of the lower winding of R210, RA254, RA2MM,

RA206, C216, RA348, the wiper 364, one side of
the called line 12, the direct current bridge con-
nected between the conductors of the line 12, the
other side of the line 12, the wiper 361, RAMS,

C261, RA201, RA261, RA261 and the upper wind-

ing of R210 to battery. Current for energizing
the transmitter provided at the called substation
is conducted to the transmitter over the circuit
just traced. Current for energizing the transmit-
ter 100 provided at the calling substation is con-
ducted to this transmitter through the windings
of the line and differential relays R230 and R22§
and over the calling loop circuit. - When energized
over the loop circuit extending to the called sub-
station, the relay R210 operates to complete, at
RA2II,
ground potential upon the control conductor 20 of
the trunk line 20. At its armatures RA212 to
RA214, inclusive, the relay R210 reverses the di-
rection of current flow over the calling loop cir-
cuit in the usual manner. )

The back-bridge relay R210, upon operating,
also completes, at RA211, an obvious circuit for
energizing the slow-to-operate relay R295 in par-
allel with the slow-to-release relay R280. The
relay R290 now operates to complete a path for
impressing booster battery potential upon the
control conductor 20c, this path extending from
the positive terminal of the booster battery cur-
rent source 294 by way of the resistor 293, RA28{
and RA292 to the conductor 20.. After this
path is completed the control conductor 20. is
disconnected from ground at RA292 and its as-
sociated resting contact. Shortly following the
operation of R290, the relay R285 operates to
complete, at RA287, an obvious holding circuit
for itself. At RA286, the relay R298 opens the
operatng circuit for the relay R280. The relay
R290 restores its armatures RA29f and RA282
after an interval, thereby to disconnect the con-
ductor 20c frcm the booster battery source and to
reconnect this conductor to ground. Thus, it will
be apparent that booster battery potential is im-
pressed upon the control conductor 20 for @
short time interval immediately following the
completion of the desired talking circuit between
the calling and called substations. In the present
case the applicat.on of positive booster potential
to the conductor 20 is without effect other than
to increase the energization of the relay RISH.
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 20 may be
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 20c of the trunk line 20 may also
be utilized to control the paystation trunk clrcuit
apparatus shown in Fig. 6 in the manner de-
scribed hereinafter.

When the relay R210 operates to reverse the di-
rection of current flow over the calling loop cir-
cuit, the electropolarized relay RI30 operates to
prepare, at RAI131, a path, traced hereinafter, for
impressing & positive or coin collecting potential
of 110 volts upon the line conductor 11, in order
to cause the electromagnetic device 107 to operate

an obvious multiple path for impressing-

2,236,730

and collect the coin deposlted. in the coln-receiv-
ing means provided at the calling substation. As

‘explained previously, the relay R{30 is of the type

such that when once operated it remains in its
operated position regardless of the direction of
current flow through its operating or upper wind-
ing.

" 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

under the control of the calling party. Thus, fol-
lowing the completion of the connection between
the calling substation A and the called substation
B, if the called party replaces his receiver upon

its hook before the connection is cleared out at.

the calling substation, the only resulting opera-

- tion is the release of the back-bridge relay R218

to reverse the direction of current flow over the
calling loop circuit When, however, the calling
party replaces the receiver 18 upon the switch-
hook | {4, the calling loop circuit is interrupted at

- the springs-{15 and {16, and the line relay R238

restores to interrupt the circuit for. energizing
the hold relay R238. The hold relay, upon re-
storing, completes, at RA238, the above-men-
tioned circuits for energizing the release mag-
nets 227 and 387. The circuit for energizing the
magnet 2271 extends from ground at RA208 by
way of RA231, RA238, RA223, the off-normal
springs 224 and the winding of the magnet 221
to battery. When thus energized, the magnet
221 operates to cause the restoration of the wi-
pers 381 to 384, inclusive, to rotary and vertical
normal in the usual manner. If the back-bridge
relay R218 is operated at the time the release
magnet 221 is energized, the loop circuit extend-
ing to the called substation is interrupted during
the release of the switching mechanism, thus
causing the destoration of the back-bridge relay.
Upon restoring, the relay R210 opens, at RA217,
& point in the operating circuit for the relays
R280 and R298. When the enumerated switch
wipers are returned to their respective normal
positions, the off-normal springs 224 are opened
to deenergize the magnet 221. The circuit for
energizing the release magnet 357 extends from
ground at RA208 by way of RA231, RA238, C214,
RA308 and the winding of the magnet 387 to
battery. When this circuit- is completed, the
magnet 387 operates to cause the wipers 353 and
354 of the minor switch 358 to be returned to
their respective home positions, at which time
the off-normal springs 388 are opened to inter-
rupt the above-traced alternative circuit for en-
ergizing the busy relay R300, causing this relay
to restore and open, at RA308, the operating cir-
cuit for the release magnet 351.

When the hold relay R235 restores, in the
manner explained above, it also interrupts, at
RA231, a point in the common portion of the
holding circuits for the relays R250, R260 and
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 he windings of
the cut-off relay embodied in the line switch 18§,
thereby to mark the line 12 as idle. At RA238,
the relay R238 opens the holding circuit for the
relay R288, causing the last-named relay to re-
store. Following the restoration of the indicated
relays and switching apparatus, the connector
switch s fully released.

When the two relays R2(0 and R235 restore

- during the release of the connector switch,
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ground potential is removed from the private

energize the relay R150. When ground poten-
tial is removed from the private conductor 20c
of the trunk line 20, the connector switch shown
in Figs. 2 and 3 is marked as idle in the bank
contacts of the line switches having direct ac-
cess thereto. Upon restoring, the relay RI50, at
RAI152, opens the operating circuit for the relay
R140 and completes a circuit extending by way
of RAI42 for energizing the relay Ri20. At
RAI51, the relay R150 opens one-of the multiple

paths for impressing ground potential upon the .

private conductor extending to the bank con-
tacts of the line switch 14. The relay R120, upon
operating, completes, at RA{21 and RAI22, the
above-mentioned path for impressing a positive
or coin collect potential of 110 volts upon the
line conductors {fa and (ip of the calling line
11. More particularly, the 110 volt source is con-
nected across the discharge device (08 over a
circuit which extends from the ungrounded ter-
minal of the source by way of Ci34, RAI3I,
RAI21, the conductor |{s, the springs 108, the
windings of the magnet 107 and through the dis-

charge device 108 to the grounded terminal of -

the source. The magnitude of this voltage is

such that the gas contained in the discharge de-

vice 108 is ionized to permit the flow of current
therethrough, so that the windings of the mag-
net 107 are energized. The polarity of the cur-
rent traversing the above-traced circuit follow-
ing ionization of the device 108 is such that the
armature associated with the magnet (07 is piv-
oted in a direction to cause the coin deposited in

. the coin deposit channel of the coin-receiving
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means to be directed into the coin collect chan-
nel in the usual manner. Operation of the arma-
ture associated with the magnet 107 also results
in disengagement of the- contact-springs 109 to
interrupt the series circuit including the wind-
ings of the magnet §87 and the discharge device
108. Thus, the deposited coin is collected during
the release of the operated switch train and after
the conversation held over the established con-
nection is terminated. Shortly following the en-
ergization of the magnet 107 the slow-to-release
relay RI40 restores to open, at RAI4i, the sec-
ond multiple path for impressing ground poten-
tial upon the private conductor extending from
the trunk circuit apparatus §7 to the bank con-
tacts of the line switch 14. At RAI42, the relay
RI&0 opens the operating circuit for the relay
Ri28, causing the last-mentioned relay to re-
store. When the relay R120 restores it discon-
nects ground from the private conductor extend-
ing from the apparatus 17 to the bank contacts
of the line switch {4 and, in so doing, interrupts
the circuit for energizing the lower windings of
the electropolarized relay R130, causing the lat-
ter relay to restore. At its armatures RAI2i
and RAI122, the relay R120, upon restoring, also
opens the above-traced path for impressing the
positive coin collect potential upon the conduc-
tors Ila and fip of the line Il. When ground
potential is removed from the private conductor
extending between the apparatus 7 and the
bank contacts of the line switch 14, this switch
is released in the usual manner and battery po-
tential is substituted for ground upon the private
conductor (fc of the calling line {1, thereby to
identify this line as idle in the bank contacts of
the connector switches having access thereto.
Thus, the apparatus involved in establishing the

. the line switch 14 is caused to release.

o

connection between the substations A and B is

fully released.

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
R210 embodied in this switch does not operate.
Accordingly, the two booster battery control re-
lays R290 and R285 are not caused to operate.
Also, the direction of current flow over the call-
ing loop circuit is not reversed and the polarized
relay R130 of the trunk circuit apparatus 7 re-

mains in its restored position. When the usual’

busy tone signal is transmittec to the calling sub-
station, the calling party is expected to abandon
the call by replacing the receiver 10 upon its
supporting hook {14, In response to this oper-
ation, the calling loop circuit is interrupted and
the relays R230, R235 and R300, which are the
only operated relays in the connector switch, are
caused sequentially to restore in an obvious man-
ner. The hold relay R235, upon restoring, func-
tions to remove ground potential from the con-

_ trol conductor 20c and to complete, at RA238, the

previously traced operating circuits for the re-
lease' magnets 227 and 357, thus causing the
minor switch 350 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 control
conductor 20. of the trunk line 20, the relay Ri50
is deenergized and restores to complete the pre-
viously traced circuit for energizing the relay
R120. Upon operating, the relay RI120 com-
pletes, at RAI2{ and RAI22, paths for impress-
ing the negative potential of the 110 volt coin
refund current source upon both conductors of
the calling line il. More particularly, the volt-
age of this source is impressed across the elec-
trodes of the discharge tube 108 over a circuit
extending from the negative terminal of the coin
refund current source by way of Ci33, RAI3I,
RAI21, the conductor I{as, the springs 109, the
windings of the magnet 107 and through the de-
vice 108 to the positive terminal of the coin re-
fund current source. The magnitude of this

voltage is such that the discharge device 108 is-

rendered conductive, so that the windings of the
magnet {107 are energized by current traversing
the circuit just traced. The direction of current
flow over this circuit is such that the magnet
107 pivots its associated armature in a direction
to cause the coin deposited in the coin deposit
chute of the coin-receiving means to be directed
into the coin refund channel of this means.
Operation of the armature controlled by the
magnet 107 also results in disengagement of the
contact springs 109, whereby the circuit serially
including the discharge device 108 and the wind-
ings of the magnet 107 is broken. Shortly there-
after the relays Ri40 and RI120 are caused to re-
store in the order named and in the manner pre-
viously explained, the last-mentioned thereof
functioning to disconnect ground from the pri-
vate conductor extending from the trunk cir-
cuit apparatus i1 to the line switch (4, whereby
Thus,
the operated switch train is fully released and
the coin deposited by the calling party, incident
to initiation of the call, is refunded. -
Referring now to the operation of the appa-
ratus to extend a connection to the operator’s
position {9 in the central office, if it be assumed,
for example, that the above-described call initi-
ated at the substation A is a trunk call and fur-
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ther that the line switch 14 and the connector
switch shown in Figs. 2 and 3 are utilized in com-
pleting 'the desired connection, the calling party,
after removing the receiver 101 from its support-
ing hook 114, dials the two digits of the directory
number designating the operator’s position (8.
As explained above, the arrangement of the ap-
paratus provided at the substation A is such that
two digit numbers may be dialed without the de-
posit of & coin in the coin-receiving means. In
response to the impulses of the first digit, the
wipers 361 to 364, inclusive, of the connector
switch are elevated to a position opposite the level
of bank contacts terminating the link lines ex-

d tending to the repeaters associated with the trunk

lines extending to the central office, all in the
exact manner previously described with refer-
ence to the call routed to the substation B. In
this connection, it is pointed out that the upper-
most 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 opposite the first of the con-
tact levels terminsating link lines extending to
the two-way repesters, the off-normal springs
209 are moved into engagement to prépare a cir-
cuit, traced hereinafter, for energizing the slow-
to-release switching-through relay R200. When
a second digit of one impulse is dialed at the
calling substation, the rotary magnet 342 is en-
ergized and operates to rotate the wipers 361 to
364, inclusive, into engagement with the first set
of contacts in the selected contact level. Assum-
ing that the link line 13 extending to the re-
peater I8 is terminated at the third set of con-
tacts in the selected level and further that the
trunk line 10 is the first available idle trunk line
extending to the central office, the three relays
R300, R320 and R325 cooperate with the rotary
magnet 342 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 asso-
ciated with the respective first and second inter-
office trunk lines both have ground potential
thereon by virtue of the busy condition of the
associated repeaters. Accordingly, when the
wiper 363 encounters the grounded contact of
the first contact set during the first step taken
by.the wipers 361 to 364, inclusive, the previously
traced circuit is completed for energizating the
busy relay R300, it being pointed out that the
two slow-acting relays R310 and R320 are oper-
ated at this time. When the relay R310 restores
shortly following the operation of the busy relay
R300, it completes the previously mentioned cir-
cuit for energizing the trunk hunting relay R325,
this circuit extending by way of the grounded
private conductor of the first link line, the strap
376 between the private and extra control con-
tacts of the first contact set in the selected level,
the wiper 362, RA33f, RA30t, RA3i{, the arma-
ture 343 and the winding of R325 to battery.
When this circuit is comipleted, the relay R325
operates to complete, at RA326, a holding circuit
for itself, which holding circuit extends from
ground at RA236 by way of C269, RA326, the
armature 343 and the winding of R325 to bat-
tery. At RA321, the relay R325 completes a cir-
cuit for energizing the relay R320 and the rotary
magnet 342 in parallel, one branch of this cir-
cuit extending by way of the grounded release
conductor C274, RA321, RA312 and the winding
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of R320 to battery, and the other branch extend-
ing by way of C271, RA327, RA335 and the wind-

- ing of the magnet 342 to battery. By virtue of -

the completion of this circuit, the slow-to-release
relay R320 is maintained in its operated posi-
tion. The rotary magnet 342, when energized
over the above-traced circuit, operates to step
the wipers 361 to 364, inclusive, into engagement
with the second set of contacts of the selected
contact level and to open, at the armature 343,
the holding circuit for the relay R325. The re-
lay R325 now restores to open, at RA326, a fur-
ther point in its holding circuit and to inter-

" rupt, at RA321, the above-traced circuit for en-

ergizing the relay R320 and the magnet 342 in
parallel. As a result, the magnet 342 restores its
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 R325 is again energized over the
test circuit as traced above. Accordingly, this

‘relay reoperates to recomplete, at RA328, its hold-

ing circuit and to recomplete, at RA321, the cir-
cuit for energizing the relay R320 in parallel with
the rotary magnet 342, As a result, the wipers
36f to 364, inclusive, are operated into engage-
ment with the third set of contacts of the selected
level, which contacts are assumed to terminate
the conductors of the link line 13 associated with
the idle interoffice trunk line 10. It will be un-
derstood, in view of the foregoing explanation,
that in any case the interrelated operation of
the relay R325 and the rotary magnet 342 con-
tinues until the wipers 361 to 364, inclusive, are
advanced into engagement with a set of contacts
terminating an idle one of the link lines or until
all of the link lines have been tested.

Since, in the present case, the third link line
13 is assumed to be idle, negative battery poten-
tial as derived through the winding of the re-
lay R570 is present upon the control or private

- conductor (3c so that the trunk hunting relay

R32§ is not energized over the previously traced
test circuit when the wipers 361 to 364, inclusive,
encounter the contacts terminating the conduc-
tors of the line 13. Accordingly, the relay R325

_remains in its restored position and the step-by-

step operation of the wipers is arrested. Imme-
diately the wiper 363 is moved into engagement
with the contact terminating the private con-
ductor 13: 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 -

complete 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 en-
ergizing the busy relay R300. At RA331, the re-
lay R330 prepares the circuit for energizing the
relay R340. At RA332, the relay R330 opens a
point in its operating circuit and completes a
path for impressing ground potential upon the
private or control conductor 13c, this path ex-
tending by way of the grounded conductor C21t,
RA332 and the wiper 363 to the conductor I3..
At RA334, the relay R330 also completes a cir-
cuit for energizing the switching-through relay
R200, this circuit extending -from ground at
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RA231 by way of C211, RA334, C210, the off-nor-
mal springs 209, the secondary winding of the
transformer 216 and the winding of R200 to bat-
tery. 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 20c
of the trunk line 20, thereby to maintain the re-
lay RI50 energized. At RA208’, the relay R200
completes the circuit for energizing the relays
R290 and R295, thereby to cause the sequential

- operation of these two relays followed by the

40

iy

60

restoration of the relay R290, in the manner pre-
viously explained. During the interval when the
relay R290 is operated positive booster battery
potential is substituted for ground potential upon
the conductor 20.. The relay R295, upon operat-
ing, completes a holding circuit for itself, this
holding circuit extending from ground by way
of the left winding of the transformer 216,
RA204, RA291 and the winding of R295 to bat-
tery.

At RA20i and RA206 and their respective as-
sociated armatures RA202 and RA201, the relay
R208, upon operating, connects the trunk line
conductors 20= and 20y to the link line conductors
C267 and C216, thereby to switch the calling
loop circuit through to the repeater 18. At
RA202 and RA207 and their respective associated
contacts RC203 and RC208, the relay R208 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 R2306 and R235. Before
the hold relay R235 restores to remove ground
rotential from the respective release conductors
C269 and C27{, however, multiple ground poten-
tial is impressed upon the conductor C211 in the
repeater {8 for the purpose of maintaining the
relays R200, R295 and R338 operated. Thus,
when ground potential is impressed upon the
private conductor I3 of the link line 13, 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 13¢, RA562 and
the winding of R570 to battery. Upon operating,
the relay R570, at RAST! and RA512, 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
RA400 prepares, at RA402 and RA403, a circuit,
traced hereinafter, for energizing the relays
R530 and R540 in series. At RA&0{, the relay
R400 completes an obvious circuit for energizing
the slow-to-release hold relay R&16. The last-
mentioned relay, in turn, operates to prepare, at
RA4{{, a circuit for energizing the relay R460
and to complete, at RA442, an obvious circuit for
energizing the relay R426. When the relay R420
operates, it completes, at RA422, two multiple
paths for impressing ground potential upon the
private conductor {3:; one of these paths extend-
ing from ground at RA433, the other path ex-

. tending from ground through the winding 466

and both thereof extending by way of RA422 to
the private or control conductor 13.. The com-
pletion of these paths prevents the release of
the operated relays R330, R2385 and R206 in the
manner indicated above. The relay R420, upon
operating, opens, at RA421, a point in the cir-
cuit, traced hereinafter, for energizing the relay
R560. At this same armature, the relay R420

11
prepares a circuit for energizing the pendulum-
type relay R450. At RA423, the relay R420 pre-
pares a circuit for energizing the ring cut-off
relay R430 and, in so doing, completes a circuit
for transmitting ringing current over both sides
of the trunk line 10 to energize the signal device
502 provided at the operator’s position (8. The
circuit traversed by the ringing current extends
from one terminal of the ringing current source
by way of C438, the condenser 437, RAA435,
RA423, C583, an obvious simplex path including
the line conductors 10, and 10, of the line 10,

" the condenser 503, the winding of the signal de-

vice 502, the contact springs 506, and the ex-
change battery to the other terminal of the ring-
ing current source. The resulting operation of
the signal device 502 indicates to the operator
that an incoming call on the line (0 should be
answered. At RAA424, the relay R420 completes
a circuit for transmitting the usual ring-back
tone signal current to the calling substation.
More particularly, the high potential terminal
of the ringing current source is connected to one
side of the calling loop circuit over a path includ-
ing the conductor C438, the condenser 431,
RA436, RA424 and C584. When this path is com-
pleted, ringing current is caused to traverse the

calling loop circuit to energize the receiver pro- -
vided at the calling substation A, whereby the |

calling party is informed that the operator is
being signaled. Following the operations just
described no further operation of the apparatus
occurs until the operator answers the call,

To answer the call the operator attending the
position 19 inserts the plug terminating her téle-
phone set in the call and answer jack 501, 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 sig-

nal device §02. Simultaneously the springs 507
are moved into engagement to complete the cir-
cuit for energizing the relay R430, this circuit
extending 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 including both sides of the line 8, C583,
RA423, RA434, the upper winding of R438 and
RA433 to battery. When énergized over this cir-
cuit, the relay R430 closes the “X” contacts as-
sociated with RA431 to complete an obvious hold-
ing circuit for itself. Thereafter the relay R430
fully operates to complete a circuit for energiz-
ing its two windings in series, this circuit ex-
tending from ground at RA453 by way of RA§22,
RAA431, the urper winding of RA430, RA&33,
RA&32 and the lower winding of R430 to battery.
Following the completion of this circuit, the re-
1ay R430 opens, at RA438 and its associated rest-
ing contact, a point in its initially completed op-
erating circuit. At RA435 and RA436, the relay
R430 opens the above-traced circuits for trans-
mitting ringing current over the line {8 to the
operator’s position 19 and back over the calling
loop circuit to the calling substation A, thus ter-
minating the ring-back tone signal. At RA#£34,
the relay R430 completes the previously men-
tioned ecircuit for energizing the two relays R530
and R540 in series, this circuit extending by way
of the grounded conductor C583, RA423, RA434,
the resistor 464, RA433, RA402, C581, the wind-
ing of R%40 and the two windings of R530 to bat-
tery. Due to the relatively high resistance of the
series connected windings of R530, the relay R540
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does not operate when this circuit is completed.
The relay R530, however, operates to complete, at
RAB31, the circuit for energizing the pendulum-
type relay RA450, this circult extending from
ground by way of RAB3I, C511, RA42l and the
winding of R450 to battery. When energized over
this circuit, the relay R450 attracts its as-
sociated armature RA455 to initiaste vibration of
the weighted armature 456. At RAd464, the re-
lay R450 completes an obvious holding circult
for the relay R#20. At RAA4B3, the relay RA450
opens one of the previously traced multiple paths
for impressing ground potential upon the private
conductor {3: and, in so doing, removes the short
circuit from the transformer winding 466 so that
paystation tone current is caused to traverse this
winding. More particularly, paystation tone volt-
age is impressed, through the condenser 22, upon
the control conductor flc of the calling line fI
by the alternating current source 2{. This po-
tential is impressed by means of the transformer
§24 upon the private conductor 20c and is thus
applied to the primary winding of the trans-
former 216. The transformer 216, in turn, im-
presses the paystation tone potential upon the
conductor €210 the last-mentioned conductor
being connected through the private wiper 363
to the control conductor #3c of the link line {3.
Thus, the voltage across the secondary winding
of the transformer 216 is impressed across the
primary winding 466 of the transformer 465.
When the relay R450 operates, the induced volt-
age developed in the secondary winding 467 of
the transformer 465 is impressed upon the line
conductors C513 and C585 of the repeater I8
over a path including the condenser 468 and the
two armatures RA457 and RA442. "As a result,

paystation tone current is caused to traverse the .

windings of the repeater 520 so that the usual
paystation tone signal is transmitted by way of
the trunk line 10 and the repeater 500 to the
receiver of the operator’s telephone set. Through
reproduction of this voltage, the operator is in-
formed that the calling substation is of the pay-
station type. A predetermined time interval fol-
lowing energization of the relay R450, the vi-
brating armature 456 settles into resting engage-
ment with its associated armature RA455 to hold
completed an obvious circuit for energizing the
slow-to-operate relay R440. The relay R440 op-
erates after an interval to complete, at RA44I,
an obvious path for short-circuiting the wind-
ing 466 of the transformer 465, thereby to ter-
minate the paystation tone signal and to com-
plete a multiple path for maintaining ground po-
tential upon the control conductor §3.. At
RA442, the relay R440 disconnects the second-

ary winding 467 of the transformer 465 from the

line conductor C585.

The relay R450, upon operating, also functions
to reverse, at its armatures RA451, RA452, RA458
and RA#59, the direction of current flow over the
calling loop circuit in an obvious manner. As a
result of this current reversal, the relay R130
included in the trunk circuit apparatus 17 is
caused to operate to prepare, at RAI31, the pre-
viously traced paths for impressing the positive
potential of the 110 volt coin collect current
source upon the line conductors 1las and {i» of
the calling line I1.

If the operator desires to recall the paystation
tone signal she may do so by momentarily with-
drawing from the jack 501 the plug terminating
her telephone set. When .the call and answer
plug is withdrawn from the jack 501, the springs
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507 are disengaged to interrupt the previously
traced circuit for energizing the two relays R530
and R540 in series. Accordingly, the relay R530
restores to open, at RA5S31, the previously {racess.
operating circuit for the relay R450. The last-
named relay, in turn, restores to open, at RA455
and its associated weighted armature 456, the op-
erating circuit for the relay R440, causing the
last~named relay to restore. Upon restoring, the
relay RA450 also reverses, at its armatures RA4S1,
RAA452, RA458 and RA459, the direction of cur-

6

rent flow over the calling:loop circuit. Since the

‘relay R130 of the truhk circuit 7 is 'now oper-

ated, the last-mentioned reversal of the direc-
tion of current flow over the calling loop circuit
is without effect. When the operafor reinserts
the plug terminating her cord circuit in the jack
501, the previously traced operating circuit for
the relay R530 is recompleted, causing this re-
lay and the relay R450 sequentially to operate in

20 .

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 connected between the line
conductors C573 and C585. After a predeter-
mined time interval required 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 operator’s
position 19 and the calling substation A is es-
tablished in the manner just explained, the op-
erator, upon ascertaining the party or substa-
tion desired by the calling party, may instruct the
calling party to make the appropriate coin depos-
its. It may occur that an improper coin de-
posit is made by the calling party, in which case
the operator may desire to refund all of the
deposited coins and request a second deposit of
the coins representing the assessed charge. A
refunding operation of this character 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 510 are closed and the springs 508 and
509 are disengaged. As a resulf, the booster bat-
tery current source 5{1 and the resistor 512 are
serially included in the previously traced circuit
for energizing the windings of the two relays
R530 and R540 in series. The increased current
flow over this circuit causes operation of the re-
lay R540. Upon operating, the relay R540 com-
pletes, at RA§4!l, the previously mentioned cir-
cuit for energizing the relay R460, this circuit
extending from ground by way of RA541, C515,
RA411 and the winding of R460 to battery. Up-
on operating, the relay R460 completes, at RA462,
a local loop circuit including the resistor 464 for
maintaining the line relay R400 operated.” At
RA461 and RA463, the relay R460 opens two
points in the calling loop circuit. At these same
armatures and their respective associated work-
ing contacts, the relay RA460 impresses the nega-
tive 110 volt potential of the coin refund cur-
rent source upon both sides of the calling loop
circuit. As a result, the discharge device 108 is
rendered conductive and current flows through

" the windings of the magnet 107 over a circuit

extending from the positive terminal of the 110
volt source by way of the discharge device 108,
the windings of the magnet (07, the contact
springs 109, the conductor 1., RAI2{, the con-
ductor 20., RA202, RA201, C267, RA346, the
wiper 361, the conductor 13s, RA461 and Cl33
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to the negative terminal of the 110 volt sousce.
The direction of current flow over. this circuit is
such that the armature controlled by:the polar-
ized magnet 107 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 888
is released and allowed to restore to its normal

. position, the springs 508 and 510 are disengaged
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and the springs 508 and 5069 are moved into en-
gagement. Accordingly, the booster battery
source 511 is excluded from the series circuit in-

-cluding the windings of the relays R530 and

R540, causing the last-mentioned relay to restore.
Upon restoring, the relay R540 opens the pre-
viously traced operating ecircuit for the relay
R480. The relay Ré&60, in turn, restores to dis-
connect the line conductors 3= and {3» from the
negative terminal of the coin refund current
source and to extend the calling loop circuit to
the line terminals of the line relay R400. At
RA4B2, the relay R480 also interrupts the local
loop circuit including the windings of the line
relay R480.

After the correct coin deposits have been made
by the calling party, the operator attending the
position 18 may extend the connection to the de-
sired substation and complete the desired con-
versational circuit between the calling and called
substations in the manner conventionally em-
ployed in manusal office practice. During the
release of the connection and when the operator
withdraws the plug terminating her cord circuit
from the jack 5%{, the contact springs 507 are
disengaged to open the series circuit including
the windings of the relays R530-and R5406. Thus,
the relays R538, R458 and R440 are caused se-
quentially to restore in the manner previously
explained. When the calling subscriber there-
after replaces the receiver (8{ upon the support-
ing hook 14 to interrupt the calling loop circuit,
the relays R400. R410, R420, R430 and R570 are
caused sequentially to restore in an obvious man-
ner and in the order named. . The relay R#420,
upon restoring, disconnects the private conductor
13: from ground, thus interruptine the holding
circuit for the operated relays R330, R295 and
R200 of the connector switch shown in Figs. 2
and 3. The relay R206, upon restoring, com-

pletes,-at RA205, the previously traced circuit for

energizing the release magnet 227, thus causing
the wipers 361 to 384, inclusive, to be restored to
rotary and vertical normal in the usual man-
ner. When these wipers are returned to their
respective home positions, the operating circuit
for the release magnet is onened at the off-nor-
mal 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 R280, upon restoring, dis-
connects ground potential from the private con-
ductor 28: of the trunk line 28, thus causing
the restoration of the relay Ri58 followed by the
operation of the relay R£20.4 When the relay
Ri20 operates, it connects the line conductors
{i= and l{v of the calling line {{ 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 arma-
ture associated with this magnet to operate in
the manner required to pass the deposited coins
into the coin collect chute of the coin-receiving
means. Shortly following the operation of the
relay RI120, the relay R140 restores to cause the

sequential restoration of the relays Ri120 and

13

RI130 in the manner previously explained. With
the three relays R120, R140 and R150 all released,

the private conductor extending from the ap-'

paratus 17 to the bank contacts of the line switch
14 is disconnected from ground, permitting the
line switch 14 to release and remove ground po-
tential from the private conductor {ic of the call-
ing line. Thus, the connection is fully released
and the apparatus involved therein is condi-
tioned for further use.

In the event the connection is released at the

"calling substation before it is cleared out at the .
operator’s position 19, the relays R400, R4(0,

‘RA28, R430, R570, RE50 and R440 are all caused
to release in an obvious manner. When these
relays are restored to normal, ground potential is
removed from the private conductor 13: 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 7
operates to cause the coin collecting operation to
be performed, after which it releases to initiate
the release of the line switch 4. During the re-
lease of the indicated relay equipment embodied
in the repeater {8 and when the relay R420 re-
stores, an alternative circuit, traced hereinafter,
is completed for energizing the relay R530, where-
by this relay, the relay R560, the relay R576 and
the relay R550 are caused to reoperate to extend
a connection through the line switch 16 to an
idle one of the connector switches provided in
the community 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 associated

with a line terminating at the distant community-

10

20
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30

35

exchange, the operator inserts the plug terminat- .

ing 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 581, the previously mentioned circuit is
completed for energizing the relay R%30, this cir-
cuit extending from ground by way of the springs

45

509 and 508, the jack springs 507, the pulsing

springs of the calling device 504, the simplex loop
including the conductors (0. and {0, of the line
10, C583, RA423, the resistor 408, RA403, C582,
RAB52 and the lower winding of R538 to battery.
The relay RE30, upon operating, prepares, at
RAS532, a loop circuit to the line switch 16 asso-
ciated with the link line 3. At RAS53I, the relay
R530 completes a circuit for energizing the upper
winding of the relay R560, this circuit extending
from ground at RAS3| by way of C571, RA424,
C576 and the upper winding of R566 to battery.
The relay R&60, upon operating, completes, at
RABBZ, a circuit for energizing the slow-acting
relay RB16, this circuit extending from ground at
RAS531 by way of C577, RA421, C576, RA562 and
the winding of R570 to battery. At RA563, the
relay R580 prepares a circuit, traced hereinafter,
for energizing the relay R550. At RAS581 and
RAS564, the relay R560 prepares two additional
points in the above-mentioned loop' circuit ex-
tending by way of the line i3 to the line switch
16. This loop circuit is completed in response to
operation of the relay R570 and may partially be
traced as exftending by way of the line conductor
132, RAG61, RA45E, C573, RASTI, the upper right
winding of the transformer 520, RA561, RAD32,
the upper winding of R550, RA564, the lower
right winding of the transformer 520, RAB72,
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CH8¥, RA45® and RA4ES to the opposite line con-
ductor 13n. Due to the relatively low resistance

" of the upper winding of the relay RS58, this relay

does not operate at this timie. When the above-
traced loop circuit is completed, the line switch
18 operates to select an idle one of the connector
switches to which it has access. Assuming, for
example, that the connector switch fllustrated in
Figs. 2 and 3 is the first available idle connector
switch accessible to the line switch 18, when this
connector switch is found the line switch 18 op-
erates in the usual manner to switch the above-
mentioned loop circuit through thereto, causing
the relays R238, R235 and R240 seguentially to
operate in the order named and in the manner

explained previously with reference to the call

initiated at the substation A. When the hold re-
lay R235 operates, it functions to impreas ground
potential upon the private conductor 28: of the

trunk line 20, which ground potential is appiled

through the line switch I8 to the private conduc-
tor 13: of the link line 13. 'When the last-men-
tioned private conductor is grounded, the relay
R568 Is energized over a circuli including ihis
conductor, RA563 and the lower winding of R¥§88.
Thus, a holding eircuit is established for the relay
R560. When ground potential is impressed upon
the conductor 13. ihe lower winding of the relay
R550 is energized over an obvious circait. Since
the currents respectively traversing the upper and
lower windings of R§58 are at this time in oppo-
sition the relay R558 does not operate when its
lower winding is energized.

The connector switch illusirated in ¥igs. 2 and
3 responds to the three digits of the directory
number designating the substation A by cperating
to select the line 11, to test the idle or busy con-
dition of this line, to return busy tone io 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 584, the above-traced circuit for
energizing the relay R538 is interrupted a num-
ber of times deperding upon the particular digit
dialed. Thus, the relay R538 follows the dialed
impulses and, through operation of RAS32, re-
peats the impulses to the connector switch shown
in Figs. 2 and 3. When the wipers 361 to 364,
inclusive, of the connector switch are moved into
engagement with the contacts terminating the
conductors of the called line 1, a circuit includ-
ing the resistor 315 is prepared for energizing the
relay R3490. Assuming the line 1f 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 315, the wiper 362,
RA331 and through the winding of R348 to bat-

- tery. 'The relay R348, upon operating, prepares

a circuit for energizing the slow-to-release relay

" R3S,
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‘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
previously explained. At this time the back-
bridge relay R210 is caused to operate, in the
manner previously explained, to cause the opera-
tion of the booster battery control relays R298
and R295 and a reversal of the direction of cur-
rent flow over the loop circuit extending to the
repeater 18. The resulting operation of the indi-
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cated booster battery control relays is without
effect. Reversal of the current flow over the
Joop extending to the repeater 18 caunses the two
windings of the relay R3558 to bhe cumulatively
energized. Accordingly, the relay RSE8 operates &
to complete, at RASS] and RASS2, the previously
traced circuit for energizing the relays R$30 and
RS In series. Following the completion of this
circuit the relay RS0 opens, at RASS2 and its
associated resting contact, the initially completed 10
operating circuit for the relay R$30. If desired,
the arrangement just described, wherein the back-
bridge relay RSS8 and the line relay RAM are

. arranged to control the resistance of the simplex

circuit including the two sides of the line 18, may 15
be utilized to control a supervisory signal control
relay of the marginal type provided at the oper-
ator’s position 18 for purposes of call supervision.
An arrangement of this character is -disclosed
in the copending applcation of John H. Voss, 20

. Berial No. 215,786, filed June 25, 1938.

Following the completion of the talking circuit
in the manner just explained, the operator may
desire {0 make coin refunds to the called party.
For example, if the call routed from the oper- 23

" ator’s position to the substation A is a delayed

call and the party at the substailon 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 again operates the call- 30
ing device 884 to dial the digit 1 so that the line
relay RS$389 restores and then reoperates. Upon
restoring, the relay R3538 opens, at RA332, the
loop extending by way of the link lne 3 and
the line switch 18 to the connector switch shown 33
in Figs. 2 and 3 so that the line relay R239 is .
caused momentarily {o restore. The relay R230,
upon restoring, completes, at RA231, the previ-
ously mentioned circuil for energizing the relay
R34Y, this circuit extending from ground at €0
RA2085-by way of RA231, RA238, RA2MI, C272,
RA283, RABMI and the winding of R345 to bat-
tery. At the end of the digit, the relays R539
and R238 sequentially reoperate in an obvious
manner to interrupt the circuit just traced. Upon 45
operating, the slow-to-release relay R345 com-
pletes, at RAJIT, an obvious muiltiple path for
impressing ground potential upon the private
wiper 383 of the connector switch and opens, at
RA3MS and RAMMS, two points in the established §0
talking circuit extending to the called substation.
At these same armatures and their respective
associated working contacts, the relay R34S com-
pletes paths for connecting the negative ter-
minal of the 110 volt coin refund current source
to each side of the called line i, one of these
paths extending by way of Ci133, RA221, C268,
RA3MS, wiper 361 and to the line conductor 1.
and the other path extending by way of the con-
ductor C268, RAMS and the wiper 3£ to the
conductor 1is. When the negative coin refund
potential is Impressed upon the conductor ils,
the magnet 187 is caused to operate, in the man-
ner previously explained, to refund the deposited _
coin or coins to the called party. Shortly follow- 85
ing the restoration of the line relay R238 at the
end of the additional or coin refund digit dialed
at the operator’s position, the relay R345 restores
to open the two paths just traced, to disconnect,
at RAM1, multiple ground from the private wiper 70
363, and to recomplete the talking circuit be-
tween the called substation and the operator’s
position 19. ’

In order to condition the apparatus so that
coins deposited in the coin-receiving means pro- 76
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vided af the called substation A will be collected,
the operator attending the position 19 momen-
tarily operates the key 505 to cause the operation
of the relay R840 in the manner previously de-
scribed. Upon operating, the relay R540 com-
pletes, at RA§41, a path including the conductors
0515 and C574 for impressing ground potential
lipon both sides of the loop extengding by way
of the line (3 and the line switch 16 to the con-
nector switch shown in Figs. 2 and 3. As a re-
sult, the differentially wound relay R225 is un-
balanced and operates. Upon operating, the re-
lay R226 completes, at RA226, an obvious circuit
for energizing the relay R220, which latter relay,
in turn, operates to complete, at RA222, an obvi-
ous holding circuit for itself. Thus, the relay
R228 is held in its operated position after the
key 805 is restored to normal to cause the se-
quential restoration of the relays R540 and R225.
Upon operating, the relay R220 opens, at RA223,
& point in the previously traced circuit for ener-
gizing the release magnet 227. At RA22{, the
relay R220 disconnects the conductor C268 from
the negative terminal of the 110 volt coin refund
current source and connects this conductor to
the positive terminal of the 110 volt coin collect
current source. Following the operation of the
relay R220, the operator may cause the coins
deposited in the coin-receiving means provided
at the substation A to be collected before the
desired conversational - circuit between another
substation of the system and the substation A
is established, or, alternatively, permit the de-
posited coins to be collected during the release
of the established switch train. In the event the
operator desires to collect the coins before the
connection is set up, the calling device 504 is
operated to again interrupt the circuit for ener-
gizing the relay R530, causing this relay and the

. line relay R280 of the connector switch sequen-

tially to restore in the order named. Upon re-
storing, the relay R230 completes the previously
traced circuit' for energizing the relay R345,
whereby the last-named relay is caused to oper-
ate to connect the positive terminal of the 110
volt coin collect current source to each side .of
the called line il over. the paths traced above.
The magnet {07 of the coin control mechanism
provided at the station A is, in this case, energized
by current of the proper polarity to cause the
deposited coins to be routed from the coin deposit
channel of the coin-receiving means into the coin
collect channel. )

As Indicated sbove, the following operation of
the relay R220, the coins deposited in the coin-
receiving means provided at the called substation
A will also automatically be 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 19, the relays R530 and

R230 sequentially restore and the relay R345 re-
operates to cause the coin collecting operation
to be performed at the substation A in the man-
ner pointed out above. Shortly following the
operation of the relay R345, the hold relay R235
restores to open, at RA237, the holding circuit for
the relay R220 and to remove, at RA236 and

‘'RA231, ground potential from the private con-

ductors 28 and (3.. The relay R220, upon re-
storing, disconnects, at RA221, the line conductors
of the called line from the coin collect current
source and completes, at RA223, the previously
traced circuit for energizing the release magnet

15

221, thus causing the wipers 361 to 364, inclusive,
to be restored to rotary and vertical normal.
From this point on, the release of the connector
switch shown In Figs. 2 and 3 and of the line
switch 16 is accomplished in the exact manner
described previously. - When ground potentia] is
removed from the private conductor 18c of the
link line 18, the relays R550 and R560 are de-
energized and restore. The relay R570 is de-
energized and restores shortly following the res-
toration of the line relay R530 to open the operat-
Ing circuit for R570 as traced above. Thus, the
repeater {8 is fully released and all of the appa-
ratus utilized in setting up the connectxon is con-
ditioned for further use.

From the foregoing explanation, it will be ap-
parent that on local calls originating at one of
the pay stations served by the automatic switch-
ing equipment of the community exchange, the
coin refunding and coin collecting operations are
performed under the control of trunk circuit ap-
paratus, 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 pay stations to the operator’s position {9,
on the other hand, coin refunding operations may
be performed at any time after a connection to
the operator’s position is established under the
control. of the operator and through operation
of the apparatus provided in the repeater asso-
ciated with the interoffice trunk line in use. On
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25

such trunk calls, however, coin collect operations

are only performed after the connection in use
is cleared out and during the release of the oper-
ated switch train, the coin collect operations be-
ing controlled by trunk circuit apparatus, such,
for example, as the apparatus 17, terminating
the trunk line extending to the connector switch
in use. Finally, on delayed calls originating at
the operator’'s position 18 and routed to sub-
stations of the pay station type served by the
automatic switching apparatus located at. the
community exchange, coin refunding and coin
collecting operations may both be  performed
unider the control of the operator at any time
after a connection is set up between the oper-
ator’s position and the called substation, these
coin refunding and coin collecting operations be-
ing obtained through appropriate manipulation
of the calling device 504 and the key 505 and
the resulting operation of the control apparatus
provided in the repeater and the connector switch
in use.

Referring now more particularly to Fig. 6 of
the drawings, the trunk eircuit apparatus there
illustrated is arranged for booster battery con-
trol and may be substituted in the system of Figs.
1 to 5, inclusive, for the trunk circuit apparatus
11. 'In brief, the apparatus shown in Fig, 6
comprises a pay station tone repeating transformer
624, a line switching relay R600, a coin collect
control relay R6I8 of the marginal type, and a
pair of control relays R520 and R630 arranged
to control the energization of the line switching
relay R600. In order to substitute this appa-
ratus for the apparatus 17 in the system shown in
Figs. 1 to 5, inclusive, the terminals {61 to 166,
inclusive, may be disconnected from the trunk
circuit 1T and connected to the terminals 661 to
666, respectively.

With the apparatus of Fig. 6 connected in the
manner just explained, if a connection is routed
through the line switch 4 to the connector
switch of Figs. 2 and 3, the application of ground
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potential to the control conductor 20. resulting
from the operation of the relays R230 and R23%
causes the series connected windings of the relays
R610 and R630 to be energized. The circuit, in-
cluding these windings, may-be traced as ex-
tending by way of the grounded conductor 20,
the terminals 166 and 666, the secondary wind-
ing of the transformer 624, the winding of R630
and the lower winding of R610 to battery. The
marginal relay R610 does not operate when this
circuit is completed. The relay R630, however,
operates to complete, at RA63f, an obvious cir-
cui} for energizing tne slow—to-release relay R620.
The relay R620, upon operating, prepares, at
RA624, a circuit for energizing the relay R600,
prepares, at RA623, a holding circuit for the re-
lay R610 and completes, at RA621 and RA622, a
path extending through the primary winding of
the transformer 624 for impressing ground po-
tential upon the control conductor terminal 663,
thereby to maintain the line switch 14 operated.

In the event the call as routed from the sub-
station A over the line Il and through the line
switch (4, the apparatus of Fig. 6 and the con-
nector switch of Figs. 2 and 3, is not successfully
completed, the back-bridge relay R210 does not
operate and hence the booster battery.control
relays R290 and R29% are not caused to operate.
Accordingly, the relay R610 remains in its re-
stored position. During the release of the con-
nection and when ground potential is removed
from the control conductor 20c, the relay R630
restores to complete, at RA631, the circuit for
energizing the line switching relay R600. The
relay R600, upon operating, completes, at RAG0I
and RAB802, paths extending by way of RAG6II
for impressing the negative potential of the 110
volt coin refund current source upon the line
conductors of the calling paystation line, The
magnet 187 provided at the calling substation
responds in the manner previoucly explained by
operating to cause the coin or coins deposited in
the coin-receiving means of this substation to
be refunded. Shortly following the operation of
the relay RS500, the relay R620 restores to open,

‘at RA624, the operating circuit for the relay

R600 and to open, at RA621 and RA622, the path
for impressing ground potential upon the control

terminal 663. As a result, the line switch 4 is -

released and the relay R500 restores to discon-
nect the negative refund potential from the con-
ductors of the calling line.

In the event the call as routed from the line
it through the line switch 14, the apparatus of
Fig. 6 and the connector switch of Figs. 2 and 3,
is successfully completed, the relays R290 and

-R295 function in the manner set forth above to

impress for a short time interval the potential
of the booster battery source 294 upon the con-
trol conductor 20.. The resulting increased cur-
rent flow over the circuit including the lower
winding of R610 and R630, is such that the relay
R610 operates to complete, at RA612, an obvious
holding circuit for itself. At RAG6{I, the relay
R610 prepares 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 R600 cooperate to complete
these paths so that the magnet 107 is caused to
operate to perform a coin collecting operation.
During the release of the apparatus shown in Fig.
6, the holding circuit for the relay R€10 is in-
terrupted, at RA623, in response to the restora-
tion of the relay R620. Aside from the release

2,226,730

of the relay R610, the other relays of Fig. 6 are
c%used to restore in the exact sequence described
above.

- Since the booster battery control relays R298
and R29% are caused to operate to cause the
operation of the relay R6{0 in extending connec-
tions to the operator’s position 18 as well as dur-
ing the completion of local call connections, it
will be understood that the desired coin collect-
ing operation will be performed at the calling
substation through operation 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 re-
called from the previous description that on
trunk calls to the operator’s position 19, coin
refunding operations at the calling paystation
are achieved through operation of the apparatus
embodied in the repeater 18 independently of the
paystation trunk circuit apparatus included in
the trunk circuit extending to the connector
switch in use,

‘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, & 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 de-
posited in said coin-receiving means, an opera-
tor’s position, automatic switching apparatus in-
cluding a selector switch having line terminating
contacts, a line extending to said substation and
terminating in the contacts of said selector
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switch, said automatic switching apparatus being 40

controllable from said operator’s position to route
a connection from said operator’s position to said
substation, and means including in said selector
switch and controllable from said operator’s posi-
tion for controlling said coin refunding and col-
lecting control means over said line to cause coins
deposited in said coin-receiving means to be re-
funded.

2. 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 de-
posited in said coin-receiving means, an op-
erator’s position, automatic switching appara-
tus including a selector switch having line termi-
nating contacts, a line extending to sald substa-
tion and terminating In the contacts of said se-
lector switch, sald sutomatic switching apparatus
being controllable from said operator’s position to
route a connection from said operator’s position
to said substation, and means included in said se-
lector switch and controllable from said opera-
tor’s position for controlling said coin refund-
ing and collecting control means over said Jine to

cause coins deposited in said coin-receiving |

means to be collected.

3. In an automatic telephone system, a substa-
tion of the paystation type including means for
receiving coins or the like and means for con-

trolling the collecting and refunding of coins de- .

posited in sald coin-receiving means, an opera-
tor’s position, automatic switching apparatus in-
cluding a selector switch having line terminating
contacts, a line extending to sald substation and
terminating in the contacts of sald selector
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switch, said automatic switching apparatus_ be-.

ing controllable from said operator’s position to
route a connection from said operator’s position
to sald substation, and means included in said
selector switch and selectively controllable from
sald operator’s position for controlling said coin
refunding and collecting control means over said
line to cause coins deposited in said coin-receiv-
ing means selectively to be collected or refunded.

4, In an automatic telephone system, a substa-
tion 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 line ex-

‘tending to sald substation, said coin refunding

and collecting control means. being operative to
refund coins deposited in said coin-receiving
means in response to application of a predeter-
mined potential to one of the conductors of said
line and to collect coins deposited in said coin-
receiving means in response to application of a
different predetermined potential to said one line
conductor, an operator’s position, automatic
switching apparatus including a selector switch
having line terminating contacts at which said
line is terminated, said automatic switching ap-
paratus being controllable from said operator’s
position to route a connection from said opera-
tor’s position over said line to said substation, and
means included in said selector switch and con-
trollable from said operator’s position for selec-
tively impressing said predetermined potentials
upon said one line conductor.

5. In an sutomatic telephone system, a substa-
tion of the paystation type including means for
receiving coins or the like and means for con-

trolling the collecting and refunding of coins de- -

posited in sald coin-receiving means, a second
telephone station, a calling device at said second
station, automatic switching apparatus operative
in response to operation of said calling device to
route & connection ffom said second station to
raid substation, and means responsive to opera-
tion of said calling device after said connection is
extended to said substation for causing operation
of said coin refunding and collecting control
means.

6. In an automatic telephone system, a substa-
tion of the paystation type including means for

receiving coins or the like and means for con-

trolling the collecting and refunding of coins de-
posited in said coin-receiving means, a second
telephone station, a calling device at said second
station, automatic switching apparatus including
a selector switch, said automatic switching ap-
paratus being operative In responsive to opera-
iton of said calling device to route a connection
from said second station to said substation, and
means included in said selector switch and opera-
tive in response to operation of said calling de-
vice after said connection is extended to said sub-
station for causing operation of said coin refund-
ing and collecting control means.

7. In an automatic telephone system, a substa-
tion of the paystation type including means for
receiving coins or the like, a second telephone
station, a calling device at said second station,
automatic switching apparatus operative in re-
sponse to operation of said calling device to route
a connection from said second station to said sub-
station, and means responsive to operation of
raid calling device after said connection is routed
to said substation for causing a coin deposited in
said coin-receiving means to be refunded,

17

8. Inan automatic telephone system, a substa- -

tion of the paystation type including means for
recelving coins or the like and means for con-

trolling the refunding of coins deposited in said .

coin-receiving means, a second telephone station,

_a calling device at said second telephone station,

automatic switching apparatus including a se-
lector switch, sald automatic switching apparatus
being operative in response to operation of said
calling device to route a connection from said sec-
ond station to said substation, and means in-
cluded in said selector switch and operative in
response to operation of said calling device after
said connection is routed to said substation for
causing the operatlon of said coin refunding con-
trol means. .

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 collectmg and refunding of coins
deposited in said coin-receiving means, a second
telephone station, automatic switching appa-
ratus including a selector switch, said auto-
matic switching apparatus being controllable
from said second telephone station to route a
cennection from said second station to said sub-
station, said connection” comprising a loop cir-
cuit extending to .said selector switch, means
controllable from said second station for inter-
rupting said loop circuit, and means included in
said selector switch and operative in response
to interruption of said loop circuit for causing
the operation of said coin refunding and col-
lecting control means.

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 sec-
ond telephone station, a calling device at said
second telephone station, automatic switching
apparatus including a selector switch, said auto-
matic switching apparatus being operative in
response to operation of said calling device to
route a connection from said second station to
said substation, said connection comprising a
loop circuit extending to said selector switch,
means responsive to operation of said calling de«
vice or to a release operation performed at said
second station for interrupting said loop cir-
cuit, and means included in said selector switch
and operative in response to interrupticn of said
loop “ircuit for causing the operation of said
coin refunding and collecting control means.

11. 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 sec-
ond telephone station, a calling device at said
second telephene station, automatic switching
apparatus including a selector switch, said auto-
matic switching apparatus being operative in
response to operation of said calling device to
route a connection from said second station to
said substation, said connection comprising a
loop circuit extending to said selector switch,
a line relay included in said selector switch and
energized over said Icop circuit, means respon-
sive to operation of said calling device or to a
release operation performed at said second sta-
tion for interrupting said loop circuit, thereby
to cause the release of said line relay, and means
responsive to the release of said line relay for
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causing the operation of said coin refunding and
collecting control means,

12. 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 sald coin-receiving mesns, a line
extending to said substation, an operator’s posi-
tion, a calling device at said operator’s position,
a connector switch having access to said line,
automatic switching apparatus including a re-
peater and said connector switch operative in
response to operation of said calling device to
route & connection from sald operator’s posi-
tion to said line, sald connection comprising a
loop circuit extending from said repeater to
said connector switch, a line relay included in
said repeater and operative to interrupt said loop
circuit in response to operation of said calling
device or in response to a release operation
performed at said operator’s position, a line relay
in said connector switch having windings in-
cluded in said loop circuit, whereby it is re-
leased in response to interruption of said loop
circuit, and means included in said connector
switch and operative in response to the release
of said last-named line relay after said con-
nection to said line is established for causing
the operation of said coin refunding and collect-
ing control means.

13. In an sutomatic 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-recelving means, a second
telephone station, automatic switching apparatus
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 connec-

tion comprising a loop circuit extending to said:

selector switch, means controllable from said
second station for unbalancing said loop circuit,

and means responsive to the unbalancing of said -

Icop eircuit for conditioning said coin collect-
ng and refunding control means to operate in
a particular manner. :

14. 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 from said
second station to route a connection from said
second station to said substation, said connec-
tion comprising a loop circuit extending to said
selector switch, means controllable from said
second station for unbalancing said loop circuit,
means responsive to the unbalancing of said loop
circuit for conditioning said coin collecting and
refunding control means to operate in a par-
ticular manner, and means controllable from said
second station for causing the operation of the
coin collecting and refunding control means in
the particular manner determined by operation
of sald last-named means,

15. In an automatic telephone system, a sub-

- station of the paystation type including means

70

(£

for recelving coins or the like and means for
controlling the collecting and refunding of coins
deposited in said coin-receiving means, a sec-
ond telephone station, automatic switching ap-
para:tus including a selector switch, said auto-
matic switching apparatus belng controllable

2,226,780

from sald second station to route a connection
from salid second station to sald substation, said
connection comprising & loop circult extending
to said selector switch, means controllable from
said second station for unbalancing said loop

.¢ircuit, means responsive to the unbalancing of

said loop circuit for conditioning sald coin col-
lecting and refunding control means to operate
in a particular manner, means controllable from

sald second station for interrupting said loop 10

circuit, and means responsive to interruption of
said loop circult for causing said coin collecting
and refunding confrol means to operate in sald
particular manner.

16. In an automatic telephone system, a sub-
station of the paystation type including means
for recelving coins or the like and means for
controlling the collecting and refunding of the
coins deposited in sald coin-receiving means, a
line extending to said substation, an operator’s
position, a calling device at said operator’s po-
sition, a connector switch having access to said
line, means including a repeater and said con-
nector switch operative in response to operation
of sald calling device for routing a connection
from sald operator’s position to said line, said
connection comprising a loop circuit extending
from sald repeater to said connector switch,
means included in'said repeater and controllable
from said operator’s position for unbalancing
said loop eircuit, means Included in sald con-
nector switch and responsive to the unbalancing
of sald loop circuit for conditioning said coin col-
lecting and refunding control means to operate
in a particular manner, means included in sald
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repeater and responsive to operation of said call- -

ing device or to a release operation performed
at sald operator’s position for interrupting said
loop circuit, and means included in said connec-
tor switch and operative in response to interrup-
tion of said loop circuit following the comple-
tion of said connection for causing sald coin
collecting and refunding control means to operate
in said particular manner.

17..In an automatic telephone system, a sub~
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, sald automatic switching
apparatus being controllable from said second
station to route a connection from sald second
station to said substation, said connection com-
prising a loop circuit extending to said selector
switch, means controllable from said second sta-
tion for unbalancing sald loop circuit, means con-
trollable from sald second station for interrupt-
ing said loop circuit, and means for controlling
the collecting and refunding of coins deposited
in said coin-receiving means, said last-named
means being operative in one manner in response
to interruption of said loop circuit in the event
said loop circuit is not unbalanced before it is
interrupted, and in a different manner in the
event sald loop circuit is unbalanced before it is
interrupted. :

18. In an automatic telephone system, a sub-
station of the paystation type including means
for receiving coins or the like, a second telephone
station, a calling device and a manually opera-
ble switch at sald second station, automatic
switching apparatus operative in response to op-
eration of sald calling device fo route a connec-
tion from said second station to said substation,
means responsive to operation of sald calling de-
vice or to a release operation performed at said
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second station after said connection is routed to
said substation for causing a coin deposited in
said coin-receiving means to be refunded, and
means responsive to operation of sald manually
‘5 operable switch for conditioning said last-named
means to cause a coin deposited in sald coin-
receiving means to be collected incident to op-
~ eration of said calling device.or to a release op-
eration performed at said second station after
10 said connection is established. _

19, In an automatic telephone .system, a sub-
station of the paystation type including means
for receiving coins or the like. and means for con-

" irolling the collecting and refunding of -coins
18 deposited in sald coin-recelving means, a second
telephone station, automatic switching apparatus
inciuding & selector switch;, said automatic
switching apparatus being controllable from said

second station to route a connection from said

90 second station to said substation, said connection
comprising a loop circuit, a line relay and a dif-
- ferential relay included in said selector switch,
sald relays having windings serially included in
sald loop circuit, whereby said differential re-
98 lay is caused to operate when said loop circuit
s unbalanced and said line relay is released when
sald loop circuit is interrupted, means control-
able from said second station for unbalancing
said loop circuit, means controllable from said
8¢ second station for interrupting said loop circuit,
means responsive to the release of said line relay
for causing sald coin collecting and refunding
control means to operate in one manner, and
means responsive to operation of said differential
88 relay and release of said line relay for causing
said coin collecting and refunding control means

to operate in a different manner.
20. In an eutomatic telephone system, a sub-
station of the paystation type including means
40 for receiving coins or the like and means for con-
trolling the collecting and refunding of coins
deposited in said coin-receiving means, a line
extending to said substation, a connector switch
having access to said line, said coin collecting
45 and refunding means being operative to collect

coins deposited in said coin-receiving means in-

response to application of one predetermined
potential to one of the conductors of said line
and to refund coins deposited in sald coin-re-
50 ceiving means In response to application of a

different predetermined potential to said one

line conductor, a second telephone station,
means including said connector switch for rout-
ing a connection from sald second station to
55 said line, said connection comprising a loop cir-
cuit, a line relay and a differential relay includ-
ed in sald connector switeh, said relays having
windings serially included in said loop circuit,
whereby said differential relay is caused to oper-
60 ate when said loop circuit is unbalanced and
said line relay is released when said loop circuit
is interrupted, means controllable from said sec-
‘ond station for unbalancing said loop circuit,
means controllable from said second station
65 for interrupting said loop circuit, and means
jointly controlled by said relays for selectively
applying said predetermined potentials to said
one line conductor. )

21. In an automatic telephone system, a sub-.

70 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-recelving: means, a line
extending to said substation, a connector switch

75 having access to said line, said coin collecting

19

and refunding being operative to collect ¢colns
deposited in sald coin-recelving means in re-
sponse to application of one predetermined po-
tential to one of the conductors of said line and
to refund coins deposited in said coin-receiving &5
means in response to application of a different
predetermined potential to said one line con-

. ductor, a second telephone station, means in-

cluding said connector switch for routing a
connection from said second station to said line, 10
sald connection comprising a loop circuit, a line
relay and a differential relay included in said
connector switch, sald relays having windings
serially included in said locp circuit, whereby
sald differential relay is caused to operate when 15
said loop circuit is unbalanced .and said line re-
lay is released when said loop circuit is inter-
rupted, means controllable from said second
station for unbalancing said loop circuit, means

" controllable from said second station for inter- 20 '

rupting said. loop circuit, means responsive to
the release of said line relay unaccompanied. by
operation of said differential relay for impress-
ing one of sald predetermined potentials upon
said one line conductor, and means responsive 25
to the release of sald line relay preceded by
operation of sald differential relay for impress-
ing the other of said predetermined potentials.

. upon said one line conductor.

22. In an automatic telephone system a plu- 30
rality of lines, a substation of the paystation
type assoclated with one of sald 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 coin- 35
receiving means, an operator’s position, auto-
matic switching apparatus for setting up con-
nections between sald.lines' and between said
operator’s position and sald lnes, said automatic
switching apparatus including selector switches 4q
connected and arranged for utilization in com-
pleting connections between said lines and also
in completing connections between said opera-
tor's position and said lines, and means included
in seid selector switches.for controlling said coin
collecting and refunding control means incident
to the use of connections established between
said operator’s position and saild substation.

23. In an asutomatic telephone system a plu-
rality of lines, a substation of the paystation gg
type associated with one of sald 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 coin-
recelving means, an operator’s position, auto- 55
matic switching apparatus for setting up con-
nections between said lines and between said .
operator’s position and said lines, said auto-
matic switching apparatus including selector
switches connected and arranged for utilization 60
in completing connections between said lines
and also in completing connections between said
operator’s position and said lines, means includ-
ed In said selector switches for controlling said
coin collecting and refunding control means in- 65
cident to the use of connections established be-
tween said operator’s position and said substia-
tion, and means independent of said last-named
means for controlling said coin collecting and
refunding control means incident to the estab- 70
lishment and use of connections extending be-
tween said one line and others of said lines,

24. In an automatic telephone system a plu-
rality of lines, a substation of the paystation
type associated with one of said lines, said sub- 75
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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, an operator’s position, au-

tomatic switching apparatus for setting up con-
nections between said lines and between said
operator’s position and said lines, sald auto-
matic switching apparatus including selector:

switches connected and arranged for utilization:

in ccmpleting connections between said . lines
and also in completing connections between said
operator’s position and said lines, means includ-
ed In said selector switches for controlling said
coin collecting and refunding control means
incident to the use of connections routed from
sald operator’s position to said substation, addi-
tional means for controlling said coin collect-
ing and refunding control means incident to the
use of connections routed from said one line to
others of said lines, and means including said
additional means for controlling said coin col-
lecting and coin refunding means incident to
the use of connections routed from said one
line to said operator’s position.

25. In an automatic telephone system, a plu-
rality of lines, a substation of the paystation
type assoclated 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 coin-
recelving means, an operator’s position, means
including an sutomatic switch train for routing
a connection from sald one line to another of
said lines, said switch train including at least
one numerical switch, means associated with
said connection at a point preceding the first nu-
merical switch of sald switch train for control-
ling the operation of said coin collecting and
refunding control means incident to the use of
said connection, means including sald switch
train for routing another connection from said
operator’s position to said substation, and means
included in one of the numerical switches of said
switch train for controlling the operation of said
coin collecting and refunding control means in-
cident to the use of said other connection.

26. In an automatic telephone system, a plu-
rality of lines, a substation of the paystation
type associated with one of sald 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 coin-
recelving means, an operator’s position, means
including an automatic switch train for routing
a connection from said one line to another of
said lines, said switch train including at least
one numerical switch, trunk ecircuit apparatus
associated with said connection at a point pre-
ceding the first numerical switch of sald switch
train for controlling the operation of said coin
collecting and refunding control means incident
to the use of said connection, means including
sald switch train for routing a second connection
from said substation to said operator’s position,
means including said trunk circuit apparatus for
controlling the operation of said coin collecting
and refunding control means incident to the
use of said second connection, means including
said switch train for routing a third connection
from said operator’s position to said substation,
and means included in one of the numerical
switches of said switch train for controlling the
operation of said coin collecting and refunding
control means incident to the use of said third

78 connection.

2,226,780 ‘ .
27. In an automatic telephone system, a plu-

rality of lines, a substation of the paystation type
associated with one of said lines, said substation

including means for receiving coins or the like:

and means for controlling the collecting and re-
funding of coins deposited in sald coln-receiving
means, an automatic switch having access to said
lines and including outlet contacts at which said
one line is terminated, said switch Including cir-
cuit means for controlling said coin collecting
and refunding control means over a circuit com-
prising at least a portion of said outlet contacts
and means responsive to operation of sald switch
to seize sald one line on a call routed through
sald switch to sald one line for conditioning said
circuit means for operation.

28, In an automatic telephone system, a plu-
rality of lines, a substation of the paystation type
associated with one of sald lines, said substation
including means for receiving coins or the like
and means for controlling the collecting and re-
funding of coins deposited in said coln-receiving
means, an automatic switch having access to said
lines and including circuit means for control-
ling said coin collecting and refunding control
means, a trunk line incoming to said switch,
line and differential relays including windings
connected in series circuit relation with the con-
ductors of said trunk line, circuit means jointly
controlled by said line and differential relays
for controlling said coin collecting and refund-
ing control means, and means operative in re-
sponse to operation of sald switch to seize said
one line for rendering said circuit means effective
to control said coin collecting and refunding con-
trol means.

29, Tn 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, said coin collecting and refund-
ing control means being operative to refund coins
deposited in said coin-receiving means in re-
sponse to application of one predetermined po-
tential to one of the conductors of said one line
and to collect coins deposited in said coin-receiv-
ing means in response to application of another
predetermined potential to said one line con-
ductor, an automatic switch having access fo said
lines, a trunk line incoming to said switch, line
and differential relays including windings con-
nected in series circuit relation with the con-

ductors of sald trunk line, circuit means jointly

controlled by said relays for impressing either
of said predetermined potentials upon said one
line conductor, and means operative in response
to operation of said switch to seize said one line
for rendering said circuit means operative to
impress said potentials upon said one line con-
ductor. :

30. 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 coin-

_ receiving means, an automatic switch having ac-
cess to said lines and Including circuit means 7

for controlling.said coin collecting and refunding
control means, said switch including control con-
tacts one of which is individual to said one line,
a relay, an operating circuit for said relay, said
circuit including said contacts and being com-
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pleted in response to operation of said switch to
seize said one line, and means controlled by said
relay for rendering said circuit means operative
to control said coin collecting and refunding con-
trol means. ‘

31. In an automatic telephone system, & plu-
rality of lines, a substation of the paystation type
associated with one of said lines, said substation
including means for receiving coins or the like
and means for controlling the collecting and re-
funding of coins deposited in said coin-receiving
means, an automatic switch having access to said
lines, a trunk line incoming to said switch, line
and differential relays including windings con-
nected in series circuit relation with the conduc-
tors of said trunk line, circuit means jointly con-
trolled by said line and differential relays for
controlling said coin collecting and refunding
control meéans, said switch including control con-
tacts one of which is individual to said one line,
a relay, an operating circuit for said relay, said
circuit including said contacts and being com-
pleted in response to operation of said switch to
seize said one line, and means controlled by said
relay for rendering said circuit means operative
to control said coin collecting and refunding con<
trol means.

32. In an automatic telephone system, & plu-
rality of lines, a substation of the paystation type
assoclated with one of said lines, said substation
including means for receiving coins or the like
and means for controlling the collecting and re-
funding of coins deposited in said coin-receiving
means, said coin collecting and refunding con-
trol means being operative to refund coins de-
posited in said coin-receiving means in response
to application of one predetermined potential to
one of the conductors of said one line and to col-
lect coins deposited in said coin-receiving means
in response to application of another predeter-
mined potential to said one line conductor, an
aitomatic switch having access to said lines, a
trunk line incoming to said switch, line and dif-
ferential relays including windings connected in

series circuit relation with the conductors of said -
trunk line, circuit means jointly controlled by -

said relays for impressing either of said prede-
termined potentials upon said one line conductor,
said switch including control contacts one of
which is individual to said one line, a relay, an
operating circuit for said relay, said circuit in-
cluding said contacts and being completed in re-
sponse to operation of said switch to seize said
one line, and means controlled by said relay for
rendering said circuit means operative to im-
press said predetermined potentials upon said
one line conductor,

33. A selector switch for use in an automatic
telephone system and including an incoming
trunk line, said switch comprising line and dif-
ferential relays having windings connected in
series circuit relation with the conducters of said
trunk line, and apparatus including said relays
for selectively impressing coin refund and coin
collect potentials upon one conductor of & se-
lected line extending to a substation of the pay-
station type.

34. In an automatic telephone system, & 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, an op-
erator’s position, means including an automatic
switch train for routing a connection from said
substation to said operator’s position, said switch

21
train comprising a numerical ‘{switch, a repeater

and a trunk line connected in tandem in the
order named, a relay included in said repeater,

a simplex circuit including both sides of said.

trunk line and the winding of said relay, means
controllable from said operator’s position to en-
ergize said circuit sufficiently to cause the op-
eration of said relay, means responsive to opera-
tion of said relay for causing said coin collect-

‘ing and refunding control means to operate in

one manner, and additional means operative in
response to the Telease of said connection for
causing said coin collecting and refunding con-
trol means to operate in a different manner. "
35. 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, an op-
erator’s position, means including an automatic
switch train for routing a connection from said
substation to said operator’s position, said switch
train comprising a numerical switch, a repeater
and a trunk line connected in tandem in the or-
der named, a relay included in said repeater, a
simplex circuit including both sides of said trunk
line and the winding of said relay, means con-
trolluble from said operator’s position to ener-
gize said circuit sufficiently to cause the opera-
tion of said relay, means responsive to opera-

tion of said relay for causing said coin collect- .

ing and refunding control means to refund a coin
deposited in said coin-receiving means, and ad-
ditional means operative in response to the re-
lease of said connection for causing said coin
collecting and refunding means to collect a coin

- deposited in said coin-receiving means.

36. 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 de-
posited in said coin-receiving means, an opera-
tor’s position, means including an aufomatic
switch train for routing a connection from said
substation to said operator’s position, said switch
train comprising & numerical switch, a repeater
and a trunk line connected in tandem in the
order named, line and marginal relays included
in said repeater, a simplex circuit serially includ-
ing the windings of said relays and both sides of
said trunk line, means at said operator’s position
for completing said circuit to cause the opera-
tion of said line relay, means responsive to op-
eration of said line relay for impressing upon
said trunk line a signal voltage identifying the
character of said substation, means controllable
from . said operator’s position for increasing the
current flow over said simplex circuit, thereby
to cause the operation of said marginal relay,
means responsive to operation of said marginal
relay for causing said coin collecting and refund-
ing control means to operate in one manner, and
additional means operative in response to the re-
lease of said connection for causing said coin col-
lecting and refunding control means to operate
in a different manner.

.. 37, 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 de-
posited in said coin-receiving means, an operator’s
position, a repeater having a trunk line extending
thereto, means including said trunk line and said
repeater for routing & connection from said oper-

ator’s position to said substation, line and mar-
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ginal relays included in said repeater, a circuit
serially including the windings of sald relays and
said trunk line, means at said operator’s position
for completing said circuit to cause the operation
of said line reldy, means controllable from said
operator’s position forn\increasing the current flow
over said circuit, thereby to cause the operation
of said marginal relay, means responsive to re-
lease of said line relay without operation of said
marginal relay for causing said coin collecting
and refunding control means fo operate in one
manner, and means responsive .to operation of

said marginal relay followed by release of said .

line relay for causing said coin collecting and re-
funding control means to operate in a different
manner,

38. 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, an oper-
ator’s position, a repeater having a trunk line ex-
tending thereto, means including said trunk line
and said repeater for routing a connection from
said operator’s position to said substation, line
and marginal relays included in said repeater, a
circuit serially including the windings of said
relays and said trunk line, means at sald oper-
ator’s position for completing said circuit to cause
the operation of said line relay, means con-
trollable from said operator’s position for in-
creasing the current flow over said circuit, there-
by to cause the operation of said marginal relay,
means responsive to release of said line relay
without operation of said marginal relay for caus-
ing said coin collecting and refunding control
meahs to operate in one manner, means respon-
sive to operation of said marginal relay followed
by release of said line relay for causing said coin
collecting and refunding control means to operate
in a different manner, means including said re-
peater and said trunk line for routing another
connection from said substation to said operator’s
position, and means responsive to operation of
said marginal relay after said other connection is
established for causing said coin collecting and
refunding control means to operate in said one
manner, . ‘

39. In an automatic telephone system, & 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 de- .

posited in said coin-receiving means, an oper-
ator’s position, a repeater having a trunk line ex-
tending thereto, means including said trunk line
and said repeater for routing a connection from
said operator’s position to said substation, line
and marginal relays included in said repeater, a
circuit serially including the windings of said re-
lays and said trunk line, means at sald operator’s
position for completing said circuit to cause the
operation of said line relay, means controllable
from sald operator’s position for increasing the
current flow over said ‘circuif, thereby to cause
the operation of said marginal relay, means re-
sponsive to release of said line relay without oper-
ation of said marginal relay for causing said coin
collecting and refunding control means to oper-
ate in one manner, means responsive to operation
of said marginal relay followed by release of said
line relay for causing said ¢oin collecting and re-
funding control means to operate in a different
manner, means including said repeater and said

2,926,730

trunk line for routing another connection from
said substation to sald operator’s position, means
responsive to each operation of said line relay
following the completion of said other connection
for impressing upon sald trunk line a signaling
voltage identifylng the character of sald sub-
station, and means responsive to operation of said
marginal relay after said other connection is
established for causing said coin collecting and
coin refunding control means to operate in said
one manner.

40. A two-way repeater comprising line and
marginal relays having windings connected in
series cireuit relation, means responsive to opera-
tion of said marginal relay on a call routed
through said repeater in one direction for im-
pressing a paystation coin control potential upon
one of the conductors of the trunk line incoming
to said circuit, means responsive to operation of
said margina]l relay on a call routed through said
repeater in the other direction for unbalancing
a loop circuit established by way of said incom-
ing trunk line, and means including said line
relay for interrupting said loop circuit. ‘

41, In a paystation trunk circuit, a palr of line
conductors, paths for impressing either of two
paystation coin control potentials upon one of
said conductors, & polarized relay operative only
in response to current of one polarity traversing
said conductors, said relay including contacts for
selectively preparing said paths, and means op-
erative during the release of a connection includ-
ing said eircuit for completing the prepared one
of said paths. ) )

42, A paystation trunk circuit adapted to be
interposed in a trunk line extending to a numer-
ical switch of an automatic telephone system
and comprising, in combination, a pair of line
conductors and a control conductor, paths for
impressing either of two paystation coin control
potentials upon one of said conductors, means

controlled by the application of booster battery

potential to said control conductor for selectively
preparing said paths, a pair of relays connected

and arranged to operate in one order in response 4

to the application of ground potential to said
control conductor and to release in the same or-

. der in response to the subsequent removal of

ground potential from said control conductor,
and means controlled by said relays for compilet-
ing the prepared one of said paths.

43. A paystation trunk circuit adapted to be
interposed in a frunk line extending to a numeri-
cal switeh of an automatic telephone system and
comprising, in combination, a pair of line con-
ductors and a control conductor, paths for im-
pressing either of two paystation coin control po-
tentials upon one of said conductors, a pair of
relays connected and arranged to operate in one
order in response to the application of ground
potential to said control conductor and to release
in the same order in response to the subsequent
removal of ground potential from said control
conductor, a third relay including a winding en-
ergized in series with the first of said pair of re-
lays to operate, said third relay only being op-
erative in response to the application of booster
battery potential to said control conductor, con-
tacts controlled by said third relay for selectively
preparing said paths, and means responsive to
the release of the first of said pair of relays to
operate for completing the prepared one of said
paths. .
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