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1

This invention relates to telephone systemg and

particularly to systems comprising coin stations
and arranged for overtime charging:

Objects of the invention are the Improvement
of systems comprising coin stations and particu-
larly the improvement of means for collecting and
refunding coins and an increasge in the efficiency
of the timing means provided for overtime
charging.

It is known in automatic telephone systems
comprising stations of the prepay coin type to
provide a coin control trunk circuit associated
with a first selector for controlling the collection
and refund of coins. It is also khown to provide

timing means for timing the interval for which

coins have been deposited. According to thig in-
ventionr, the timing means associated with g
coin control trunk circuit and first selector in an
automatic telephone system comprising prepay
coln stations is rendered inoperative in case the
selector is operated to select a trunk to an oper-

atar, |
- The invention and its features will be better un-

derstood by considering g system in which the
mvention is embodied, onhe such system being
shown in the drawing which forms 3, part of this
specification. The invention is, however, not
limited in its application to the specific system
shown but is generally applicable to systems com-
prising coin stations arranged for overtime
charging.

Referring to the drawing:

Fig. 1 shows a coin subscriber’s station A and
line LA, a line finder LFM and 3 coin trunk circuit
CT;

Fig. 2 shows a timing circuit 'TC individual to
the trunk circuit CT of Pig, 1. Fig. 2 further
shows & first selector St associated with the trunk
circuit CT, a connector ClI, a line 1.2 and a called
subscriber’s station B:

Fig. 3 shows a trunk finder TF| having access
to coln trunks including trunk CT, for connecting
a comn trunk to a monitoring operator;

Flgs. ¢ and 5 show a coin collect and monitor
circuit CEM terminating at an operator’s POosi-
tion: |

2
between ecalling and called subscribers’ lnes.
Reference may be had to pages 53 to 65 of the sec-
ond edition of “Automatic Telephony” by Smith

- and Campbell for a. description of the structure

e

10

and operation ef step-by-step selector and con-
nector switches; and reference may be had to
the patent to R. L. Stokely No. 1,799,604 granted
April 7, 1931, for a description of a. line-finder
switch of the step-by-step type. ~ |
The subscribers’ stations A and B are of the

- type usually provided in automatic telephone sys-

15

2{)

518

40

4.5

Pig. 6 shows a recording complefing trunk cir-

et aceessible (o selectors inciuding the selector
S, and
Fig. 7 shows the relative position in which Figs.
1 to 6 inclusive are to be placed to form an oper-
ative arrangement. . |
The invention is illustrated in an automatic
telephone system in which switches of the step-

Py-step type are used for extending connections 57

tems, the station A being further provided with &
coimn control mechanism comprising the coin
actuated contact 6 and the coin collect and refund
magnet 1. Reference may be had to the patent
to O. F. Forsberg No. 1,043,219 of November D,
1912, for a description of a prepay coin box. The
timing cams of timing circuit TC may be part
of a timer mechanism sueh as is disclosed in the
patent to E. D. Mead No. 2,112,375 granted
March 29'_, 1938. - |

Further deseription of the system shown in the
drawing will be facilitated by a description of the
operations involved on calls initiated at. station A.
Assume first, a call from station A to station B.
When the receiver at station A is removed from
normal position, a line finder LFI is operated, in
the manner described in the aforementioned patb-
ent to R. L. Stokely, to conneet the line Lt to 5
coin trunk CT. Upon connection of line Li
through the brushes of line-finder switch LBt to
coin trunk CT, relay 20 is operated in a circuit
traced from ground at the inner lower back con-
tact of relay 21, winding of relay 20, winding of
retard coil 19, a back contact of relay £8, upper
back contacts of relay {4, conductor §f, upper
brush of line finder LF'I, upper conductor of line
L, lower normally clesed contacts of the dial 8
at station A, through transmitter 9, left~-hand
contact of the receiver-hook switch, left winding
of induction coil 106, lower conductor of line L,
middle brush of line finder LFt, conductor 12,
lower back contacts of relay 4, inner lower back
contact of relay 16, outer lower back contact of
relay 21, inner upper back contact of relay 35 to
battery at the lower back contact of relay 286.

T'he operation of relay 20 closes circuits for oper-

ating relays 24 and 29. The circuit for operating
relay 24 is traced from ground at the front con-
tact of relay 20, through the winding of relay 24
and outer upper back contact of relay 35. The
circuit for operating relay 28 is traced from
ground at the front contact of relay 20, through
the inner upper back contact of relay 27, back
contact of relay 32, winding of relay 29 and the
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upper back contact of relay 34, The operation of
relay 29 opens the short circuit across retard coil
30 and connects ground to conductor 13 to hold
line finder ILFI. The operation of relay 24 closes
q, circuit for operating relay 21, this circuit being
traced from ground at the front contact of relay
24, through the winding of relay 21 and outer up-

per back contact of relay 35. The operation of

relay 21 closes g holding circuit for relay 28, inde-
pendent of relay 26; changes the circuit through
the winding of relay 20 to include the resistor 23
and the winding of relay 3i; and closes a bridge
across conductors 51 and 52 to overate the line
relay (not shown) of selector Si. Relay 20 is
held operated in series with resistor 25; but relay
31 is marginal and does not operate until a coln
is deposited at the calling station. The bridge
across conductors 51 and 52 is traced from con-
ductor 51 through the uppermost back contact of
relay 39, winding of relay 38, retard coil 30, wind-
ing of retard coil 30, lowermost back contact of
relay 44, resistance 46, uppermost front contact of
relay 271, winding of relay 37, lowermost back con-
tact of relay 39, to conductor 52. Relays 31 and
38 are polarized relays, the current through the
operating windings of these relays being in the

operating direction for relay 37 and in the non-

operating direction for relay 38. The operation of
the line relay of selector Sl effects the connection
of ground to the holding conductor 53 in usual
manner, this ground potential being further con-
nected through the lowermost back contact of re-
lay 35, to conductor 13 in parallel with the ground
from the front conftact of relay 23. o

When the coin is deposited by the calling sub-
scriber, the coin contacts 6 are actuated, connect-
ing ground through the winding of coin magnet 1
to the upper conductor of line Li, thereby in-
creasing the current through the winding of relay
31 to effect its operation, The operation of relay

b

10

15

20

20

30

35

490

3f closes a circuit through the winding of relay

26, lower back contact of relay 35 and conductor
13. to ground at the front contact of relay 29.
Relay 26 operates; and it locks independent of
relay 81, through the back contact of relay 3% to
eround on sleeve conductor i3. Relay 26 also
locks directly to ground on conductor 53 if the
selector S has already connected holding ground
potential to this conductor. The operation of re-
lay 26 opens the circuit through the winding of
relay 31 and connects the winding of relay 33 to
the lower conductor of line Li, thereby causing
‘the release of relay 31 and the operation of relay
33. Relay 33 closes a circuit for operating relay
32 and at its lower front contact closes the bridge
across conductors 5f and 52 independent of the
contacts of relay 271. At its middle upper front
contact relay 26 closes circuits for operating re-
lays 85 and 36, the circuit for operating relay 32
being traced through the upper back contact of
relay 16. Relay 36 locks under the control of re-
lay 16, but independent of relay 26; and closes a
circuit for holding relay 35 operated. The opera-
tion of relay 35 causes the release of relays 24 and
271, disconnects sleeve-conductor 53 from sleeve
conductor 13, and connects ground to sleeve con-
ductor 13. The release of relay 27T short-circuits
resistor 25: and the release of relay 24 short-cir-
cuits the winding of relay 20, thereby causing
the release of relay 20. Since relays 24 and 27
are slow in releasing, relay 33 is fully operated
before relay 27 releases, due either to the opera-
tion of relay 35 or due to the release of relay 20
in case this relay releases upon deposit of a coin,

45

50

5d

60

65

4
52. 'The operation of relay 32 closes a circuit for
holding relay 29 operated, independent of relay
21,

With relays 26 and 29 operated and relay 21 re-
leased, conductors {{ and 12 are connected
through talking condensers {9 to conductors 5
and 52 of selector S{, so that dial toneis transmit-
ted from selector Si to the calling station. When
the subscriber dials the first digit of the called
subseriber’s number, relay 33 is alternately re-
leased and reoperated, due to the opening of the

subseriber’s loop at the impulse contact of the

dial 8, as many times as there are units in the digit
dialed, The first release of relay 33 causes the
release of relay 32; and, being slow in operating,
relay 32 remains normal during the recelpt of the
remaining impulses of the digit. HEach release of
relay 33 opens the bridge across conductors ol
and 52 thereby repeating the impulses, corre-
sponding to the first digit dialed, to the first
selector Si. The release of relay 32 causes the
release of relay 29 whereby the retard coil 30 is
short-circuited to improve the transmission of
impulses to the selector SI. The release of relay
29 also disconnects the talking condensers 19
from conductors 51 and 52. The selector Si is
operated in response to the dial impulses to select
a level corresponding to the first digit dialed and.

to select the first set of terminals in that level

which is connected to an idle trunk or succeed-~
ing switch. Assuming the selected set of termai-
nals to be the terminals 75, the line relay 8% of
conneciter Cl is operated. Relay 85 closes a cir-
cuit for operating relay 86; and relay 86 connects
holding ground potential through conductor 83
and brush 73 to conductor 83. The next two
digits dialed by the calling subscribed are re-
peated by relay 23 of coin trunk circuit CT to
the line relay 85 of connector C{. The connecior
C{ is thereby operated in usual manner to select
the terminals of the called line, to make a busy
test of this line, and to connect a ringing curreng
source to the line in case the line is idle.

If the call is answered by the called subscriber,
a circuit is closed for operating relay 84; whereby
the connections between the conductors 8! and
82 and the windings of relay 8% are interchanged
so as to reverse the current through conductors
51 and 52 and thereby cause the operation of po-
larized relay 38 and the release of polarized relay
37. With relay 38 operated and relay 31 released,
a, eircuit is closed for operating relay 39, this cir-
cuit being traced from battery through resistor
41, winding of relay 39, the inner lower back con-
tact of relay 48, outer back contact of relay 43,
back contact of relay 31, front contact of relay
38, to ground potential on conductor 33. Relay

29 1ocks to conductor 53 and closes & circuit for

operating relays 43 and 44, this circuit being
traced from hatiery at the inner upper back
contact of relay 88 of timing circuit °TC,
through conductor 54, winding and continuity
back contact of relay 44, all in parallel with {he
circuit path from battery through the winding of
relay 43, thence through the inner lower front

- contacts of relay 39, to ground on conductor 33.

i0

The operation of relay 39 short-circuils the wind-
ing of relay 38 and interchanges the connections
hetween conductors 51 and 52 and the windings
of relays 37 and 38 thereby reversing the current
through the winding of relay 31, causing the re-
operation of relay 387 and the release of relay 38,
When the slow-to-operate relay 43 operates, it
closes a circuit including a back contact of relay

to maintain the bridge across conductors 9t and 756 38 for operating relay 40. Relay 40 locks directly
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to the ‘ground on conductor 53, independent of

relay: 38,
short-circuit across the ‘winding of relay 38; but
Telay 38 does not reoperate since the current
through its winding is in the non-operating  di-
rectlon. The operation of relay 84 closes a lock-
Ing circuit to ground at the outer lower front. con-
tact of relay 35, opens the Impulse repeating
bridge through resistor 48 across conductors 51
and 92, closes a circuit for operating relay 14, and
connecis ground to conductor 97 to start the -OPp-
eration of the timing circuit TC. Relay 14 con-
nects the calling subsecriber’s line, through con-
ductors 11 and {2 and the inner front contacts of
relay 14, directly to the windings of relays 38 and
3T thereby holding relay 85 operated and com-
Pleting the talking connection, through the talk-
ing condensers of connector Cl, between the line
Li-and the line L2. | -
When ground is connected to conductor 97 due
to the operation of relay 44 upon answer of the
called subscriber, the start relay 87 of the timing
circuit TC is operated thereby closing a circuit
for operating the rotary magnet 58 of the timer
mechanism to start the timer camg b! and 62 in
operation. Relay BT also closes g locking eircuit
independent of the normally closed contacts of
timer cam 6!, these contacts being opened as
S0on as the timing elements move out of normal
position. At the end of an interval of four and
a half minutes after the operation of cams 61
and- 682 is initiated, cam 62 actuates its associ-
ated contacts, thereby closing a ecircuit including
the outer lower back contact of relay 69 for op-
erating relay 64. Relay 84 connects ground
through its inner upper front contact and the
inner lower back contact of relay 65 to conductor
93 to aperate the group relay 100 associated with
the group of coin trunk circuits which are con-
nected to one level of the bank of the trunk find-
er TFi. Relay 180 connects ground to the asso-
clated commutator segment of each of the trunk
finders having access to the trunk circuit CT and
connects- ground to start conductor ST to start
an idle trunk finder, in well-known manner. _ As-
suming the trunk TFI to be the first idle finder
in the group, the connection of ground to con-
ductor ST causes the operation of relay 121.
Relay 121 closes a circuit from battery at the
outer lower back contact of relay 124, through
the lower winding of stepping relay 128, back
contact of rotary stepping magnet {18, and back

contact of vertical stepping magnet 115, to ground

at the inner upper front contact of relay {21.

Relay 123 operates thereby closing a circuit for ¢

operating the vertical stepping magnet i15. This
circuit is traced from battery at the outer lower
back contact of relay (24, winding of vertical
stepping magnet 115, lower back contact of relay
11, and front contact of relay 123 to ground at
the inner upper front contact of relay 121. The

operation of magnet {5 steps the two sets of

brushes. 101-to 184 inclusive and 105 to- 108 in-
clusive, up to the first level of the associated

terminal banks and opens the operating circuit

of relay 123. If the trunk circuit CT is not con-
nected to a set of terminals in the first level, re-
lay 123 releases when stepping magnet {15 op-
erates thereby causing the release of magnet {15.
In this case the release of stepping magnet 115
again closes the circuit through the lower wind-
ing of stepping relay 123, thereby causing the
reoperation of relay 123; and the vertical step-

ping magnet {15 is again energized to step the

brushes up to the next level of the terminal

The operation of relay 40 opens the.

10

15

20

20

S0

35

40

45

60

60-

6>

0;

™ conductor 94, trunk finder brush {04, a front.

6 _
banks. Thus the stepping relay 123 and. verti-
cal stepping magnet 118 cooperate to step the
brushes to thelevel in which the trunk CT ig ter=
minated. Assuming the trunk CT to be con-
nected to the terminals of the first level of the
bank of the trunk finder TF{, the stepping Telay
123 is held operated, when the brushes are
stepped up to the first level, in a circuit which
is traced from battery through the outer lower
back contact of relay 124, lower winding of relay
123, back contact of rotary stepping magnet 118,
upper winding of relay ({7, commutator brush

113 and the engaged first segment of the com-

mutator, to ground at the upper front contact
of the group relay 1€0. Relay 123 is thus held
operated:and relay |17 is energized sufiiciently by
the current through its upper winding to close
its inner lower front contact and thereby ener-
gize its lower winding in serieg with the winding
of the vertical stepping magnet 115. The step-.
ping magnet 115 is not, operatively energized in
this circuit. Relay 117 is slow in ‘operating to
delay the first rotary step to prevent snagging
of the brushes due to vibration. The operation
of relay 117 transfers the stepping circuit from
the vertical to the rotary magnet, the rotary mag-
net being energized in a circuit traced from bat-
tery through its winding, the outer front contact
of ‘relay 147, front contact of relay 123 to ground
at the inner upper front contact of relay 124.
The:operation of rotary stepping magnet 116 ad-
vances the brushes into engagement with the
first set of terminals in the selected level and
opens the circuit through the lower winding of
relay 123 to cause the release of this relay. The
release of the stepping relay 123 causes the re-

lease of the rotary stepping magnet {16 thereby

again closing the circuit for energizing the lower
winding of relay 123. Relay { 23 and rotary step-
ping magnet 11§ thus cooperate to advance ihe
brushes, step-by-step, until the brushes engage
the -terminals to which the coin trunk circuit C'T |
is-connected; whereupon g circuit is closed from
ground at the outer upper front contact of relay
124, upper winding of relay (23, upper back con-

tact of relay 124, resistor {19, upper winding: of

relay (89, brush 163 of trunk finder TF{. con-
ductor 83, through the inner lower front contact
of relay 64 and winding of cut-off relay 65 of tim-
Ing circuit T'C, to battery. Relay 123 is held op-
erated by the current in this circuit so'as to hold
the rotary magnet {16 energized to prevent fur-
ther stepping. Relay {09 is sufficiently energized
by the current through its upper winding to close
its inner lower front contact, thereby energizing
its lower winding to complete the actuation of.
all of 1ts contacts. The circuit for energizing -
the lower winding of relay (09 includes the front
contact of the rotary stepping magnet (46 and
the front contact of relay 123. The complete op-
eration of ‘relay {69 closes a short circuit across
resistor 149 to cause the operation of the mar-
ginal cut-off relay 85 of timing circuit TC, closes
a holding circuit for relay 64, closes a circuit: for
operating relay 161 of coin collect and menitor
circuit CCM, and closes a circuit for operating
relay. 124, Relay 85 locks to conductor 93 inde-.
pendent of relay €4, opens the operating circuit
of relay 84, and disconnects ground from con-
ductor 8¢ so as to release group relay {08 if no
other coin trunk, which is connected to the same
level, is then awaiting connection to a coin col- .
lect and monitor circuit. The eircuit for holding:
relay &4 includes the locking contact of relay 64,
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contact of relay 109, conductor 134, to ground at

" a back contact of relay 164 of the coin collect
and monitor circuit CCM. The circuit for op-
erating relay (61 includes a back contact of relay
{60, conductor 143, a front contact of relay 109,
trunk finder brush 107, conductor 97, and a front

contact of relay 44 of coin trunk CT, to ground

potential on conductor 53. After relay 69 oper-
ates; conductor 97 is connected through a front
contact of relay 65 to conductor §3, whereby re-
lay 14 of coin trunk CT and relay 161 of coin
collect and monitor circuit CCM are held oper-

10

ated independent of relay 44 under the conirol

of relay 65. The aforementioned circult for op-
eratine relay 124 is traced from battery through
the upper winding of relay 124, lowermost front
contact of relay 109, to ground at the upper front
. contact of the vertical off-normal springs (11,

15

these springs being actuated as soon as the shaft

of the trunk finder moves out of its normal pPo-
sition. The operation of relay {24 causes the re-
lease of relays 121, 123 and 117 and the release of

20

rotary stepping magnet !iG, and transfers the

start conductor ST from the trunk finder TFH
to the next trunk finder in the group in usual
and well-known manner. With relay (24 oper-
ated, relay 108 is locked through ifs inner lower
front contact, inner upper front confact of relay
124. conductor 146, to ground at a front contact

of relay 161 in the coin collect and monifor cir- g

cuit CCM. The ground at the lower froni con-
tact of relay 161 is also connected through a back
contact of relay 160, conductor i45, outer upper
front contact of relay 24, inner upper front con-
tact of relay 109, trunk finder brush 103 to con-
ductor 93 to hold cut-off relay 65 of timing cir-

[ =

80

85

| 8
tact of relay 4, winding of relay 38, lowermost
front contact of relay 39, conductor 52, conductor
a2. brush 102 of trunk finder TFI, a front contact
of relay 109, conductor (32, inner upper back con-
tact of relay 155 of coin collect circuit CCM, wind-
ing of relay 165, back contact of relay 160, inner
upper back contact of relay 185, conductor 142,
s front contact of relay 109, brush 106 of trunk
inder TF1, conductor 96, conductor 68, brush 12
of first selector S, through the lower front con-
tact of relay 84 and upper winding of relay 89,
to ground. Thus polarized relay 165 is operated
in series with the calling subscriber’s line and In
series with the windings of relay 85 of connector
switch Cl as long as relay 84 remains operated
due to the answer of the called subscriber at sta-
tion B. 'The aforementioned operation of relay
i61 connects the lower contact of interrupter
springs {70, through the inner upper front con-
tact of relay 161, outer lower back contact of re-
lay 184 and lower back contact of relay 188 to
the lower winding of relay 158. The upper and
lower contacts of interrupter {10 are alternately
closed for half a second; and, as soon afier the
operation of relay {181 as the lower contact of
the interrupter springs is closed, the lower wind-
ing of relay 159 is operatively energized. Relay
159 closes a locking circuit, through its upper-
most front contact, inner upper back contact of
relay 164, conductor 162, and the inner upper
front contact of relay 161; and closes a connec-
tion from ground at the inner lower back con-
tact of relay 169, through the inner lower back
contact of relay 164, resistors 157 and 1954, inner
upper front contact of relay (5% and inner lower

 back contact of relay 155 to conductor 13l and

cuit TC. Relay 121 is slow in releasing so that

conductor 145 is connected to ground at the outer
upper front contact of relay 21 until after
ground is connected to thig conductor by the op-
eration of relay 16! of coin collect and monitor
circuit CCM. The aforementioned operation of
relay 65 of timing circuit TC opens ihe direct
connection between conductors §f and 32 and
conductors 67 and 68 so that the talking connec-
tion between the calling and the called subscrib-
ers’ lines includes the talking conductors of trunk
finder TF{ and coin collect and monitor circuit
CCM. The operation of relay 69 connects ground
at the lowermost front contact of relay 64,
through the lowermost front contact of relay
§5. to conductor 53 to maintain ground on this
conductor to prevent release of the connection
until the coin collect and monitor circult has
collected the coin. The operation of relay 658 also
disconnects battery from conductor 54, thereby
eausing the release of relay 44 of the coin trunk
circtiit;_ Relay {65 of the coin collect and moni-
tor circuit CCM is operated in series with the
calling line, this circuif being traced from bat-
tery through the lower winding of relay 89 of
- connector Ci, the upper iront contact of relay
84, conductor 81, brush Ti of selector Sl, con-
ductor 61, conductor 95, brush 105 of trunk finder
T, a front contact of relay 109, conductor (41,
lowermost back contact of relay i85, inner lower
back contact of relay 155, conductor I3[, a front
contact of relay (09, brush (€1 of trunk finder
TFi, conductor 91, conductor §i, the uppermost
front contact of relay 38, winding of relay 31,
lower front contact of relay (4, conductor 12, mid-
dle brush of line finder LF'I, lower conductor of
line 'Li, through the telephone at station A, back
over the upper conductor of line Li, upper brush
of line finder LF1, conductor {1, upper front con-

throuegh the outer lower back contact of relay 185
to coductor 14i. As soon after relay 161 oper-
ates as the upper contact of interrupter springs

40 110 is again closed, ground is connected through

the lower front contact of relay {89 to the lower
winding or relay (53, thereby operatively ener-
oizing relay 183. Relay {83 closes a circuit
through the upper winding of relay 159 for hold-

46 ing relay 159 operated, short-circuits resistor 134,

60

short-cireuits resistor {81 and condenser 152, con-
nects ground to conductor {342 to mainfain the
energization of relay 84 of timing circuit TC,
closes a circuit for operating relay 159, and con-
nects the common tone source (50 in series with
the richt winding of transformer {79, The op-
eration of relay (55 bridges the left windings of
transformer 171 across conductors {3 and 132,
so as to transmit to the calling subscriber’s sta-

56 tion, a tone indicating that the first interval for

60

85

70

which a coin has been deposited is almosi com-
pleted; and connects the coin collect battery CC,
through the uppermost back contact of relay (64
and both left windings of transformer {11 to con-
ductors 131 and 132, thereby effecting the opera- -
tion of the coin magnet T at the calling subscrib-
er’s station A to collect the deposited coin. Relay
(55 also bridges the resistor {86 across conduc-
tors 141 and {42 to hold the line relay 89 of the
connector Cf. This bridge is traced from con-
ductor 141, through the lowermost back contact
of relay 185, resistor 155, the middle upper front
contact of relay (55, winding of relay 163, back
contact of relay 166, and inner upper back con-
tact of relay 185, toc conductor 142. ‘The opera-
tion of relay 155 also short-circuits resistor 157
and closes a holding circuit for operatively ener-
oizing the upper: holding winding of relay 183.
When the lower contact of the interrupter springs

78 {70 is again closed, ground is connected through
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this contact, the inner upper front contact of

relay 161, a front contact of relay 153 and a back
contact of relay 169 to operate relay 164. Relay
164 locks through conductor {82 to ground at a
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tone is transmitted to the calling station when
relay 159 operates, because the -operation of re-
lay 163 disconnected the left windings of this
transformer from the inner front contacts of re-

front contact of relay 161, disconnects coin col- & lay 135, Relay 155 connects conductor 131
lect battery CC from conductors 181 and 132 ; through its inner lower front contact, outer lower
connects ground at the inner lower back contact front contact of relay 169, and winding of relay
of relay 169, through the middle lower front con- {713 to the coin collect battery CC; and connects
tact of relay 164, a lower front contact of relay conductor #32 through its inner upper front con-
133, inner upper front contact of relay 199, and 10 tact, uppermost front contact of relay 169,
outer lower back contact of relay 185, to con- through resistor 168 to coin collect battery CC.
ductor {41; and causes the release of relay (98, If the subscriber at the station A has already de-
The release of relay (55 opens the bridge com- posited another coin, ground ig connected through
prising resistor 156 across conductors {4f{ and contact 6 and magnet T to the conductors of line
[42, disconnects the left winding of tone trans- 15 Lf to effect the operation of relay {13 without
former 1Tl from conductors 13f angd i3, recloses operating the coin control magnet T; but, if no
the talking circuit between the calling and the coin has been deposited, relay (73 does not op-
called stations, and permits relay (53 to release, erate. As soon as the lower contact of inter-
The release of relay {53 opens the short circuits rupter springs {16 is again closed, ground is con-

- across resistors 152 and 154, disconnects ground 20 nected through this contact, inner upper front
from conductor {34 to relegse relay 64 of timing contact of relay ‘161, a front contact of relay 153
circuit TC, and permits the release of relay {59, and a front contact of relay 159, to the winding
The release of relay {59 disconnects ground from of relay 172. Relay (12 operates:; and it locks
conductors {3f and (4{. Thirty seconds after through its continuity front contact, under con-
the closing of the contacts of cam 62 of timing 26 trol of relay i85, through conductor 162, to ground
circuit TC effects the connection of the trunk cir- at a front contact of relay 16{. The operation of
cultt CT to the coin control and monitor circuit relay 172 causes the release of relays 155, 153 and
CCM for collection of the coin at the calling sta~ {59 thereby again establishing the talking circuit
tion A, the cam 6{ closes its contact thereby con- between the calling and called lines. If no coin
necting ground from conductor 52, through the 30 was deposited, and relay 113 has not operated, the
uppermost front contact of relay 65, conductor operation of relay {712 closes a connection from
97, back contact of relay 63, outer upper front - ground at the inner upper back contact of relay
contact of relay 87, contacts of cam 61, inner 158, through the middle upper front contact of

~upper iront contact of relay 57, back contact of relay 172, back contact of relay 173, upper back
relay 6&, conductor 94, brush (88 of trunk finder 30 contact of relay 167, inner lower back contact of
TFI, a front contact of relay i09, conductor 134, relay 185, outer upper back contact of relay 158,
back contact of relay 183, inner upper front lower back contact of relay 166 to conductor {93,
contact of relay {84, through the continuivy con- to effect the operation of relay 215 to signal a,
tact and winding of relay 189 to battery, thereby monitoring operator as hereinafter described. It
operatively energizing relay {69 of the coin col- 40 relay 1713 cperates, due to the deposit of another
lect and monitor circuit CCM, Relay 169 locks coin, it is held operated through resistor {74 and
under control of relay 18f and opens the operat- the outer lower front contact of. relay 1713, to
ing circuit of relay 164, relay {68 being held Oop- ground-at a front contact of relay {72. 'The op-~
erated under control of relay 18f. As soon after eration of relay 113 closes g circuit for opera-
relay {63 operates ag the lower contact of inter- 43 tively energizing the lower winding of relay 160,

‘Tupter springs 170 is closed, ground is connected  this cireuit being traced through the inner lower
through this contact, inner upper front contact  front contact of relay 113, middle upper contact
of relay 161, outer lower front contact of relay of relay 112, to ground at a back contact of relay
168, middle lower back contact of relay {72, a {68. Relay (60 locks through its upper winding
iront contact of relay 169, and lower back con- 60 angd front contact to-ground at the front contact
tact of relay 89 to the lower winding of relay of relay 16§, disconnects ground from conductor .
158. Relay 159 operates; and it locks through. 145 to release relay 65 of timing circuit TC, dis-
its outer upper front contact, middle upper front connects the winding of relay 161 from conduc-
contact of relay {69, and inner lower back con~  tor {43 to cause the release of relay 161, and con-
tact of relay 1712, to ground at the uppermost front 55 nects ground to. conductor 143, The release of
contact of relay 161. The operation of relay 158  relay 161 disconnects ground from conductor {46
again connects ground to conductors 131 and 141, causing the release of relay 109 of trunk finder
this connection being traced from conductor 141 TEF!. The release of relay 6% reconnects conduc-
through the outer lower back contact of relay ~ tors 8T and 68 to conductors 5{ and 52 to main--
185, and from conductor 181 through the inner gg tain the connection between the calling and called
lower back contact of relay {55, thence through lines after the trunk finder TFI is restored to
the Inner upper front contact of relay 159, resis- normal. The release of relay 65 disconnects con-
tors 154 and 137, outer lower back contact of re- ductor 97 from conductor 53 and reconnects bat-
lay 172, to ground at the inner lower front con- -  tery to conductor 54 to effect the reoperation of
tact of relay 168. As soon after the operation 65 relay 44, The release of relay 189 of trunk finder
of relay 199 as the upper contact of interrupter TF1 closes a circuit for operating release magnet
springs {18 is again closed, ground is connected { {4 of the trunk finder, this circuit being traced
through this contact and the Iower’front-cunta,ct through the lower front. contact of the vertical
of relay 159, to reoperate relay 153. Relay 158  off-normal springs A1, upper back contact of
again closes the holding circuit for relay 159, 70 relay 117, lower back contact of relay {839 and
short-circuits resistor 154, short-circuits resistor  lower back contact of relay 2 [, to ground at the
181 and condenser {52, connects ground to con-- upper front contact of the vertical off-normal |
ductor 134, and closes a circuit for operating re- springs 111, The operation of release magnet 114
lay 1583, Relay (53 also connects tone source 158 ~causes the brushes of the trunk finder to be re-
to the right winding of transformer i171 , but no 75

stored to normal; and, when the shaft of the
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trunk finder switch reaches normel pomhon the
vertical off-normal springs are restored to nor-

mal position, thereby causing the release of mag-~

net {14, Relay 161 of the coin colleot and moni-
tor circuit CCM ig slow in releasing so as to in-
sure the release of relay 65 in the timing circuit

TC before relay {61 disconnects ground from con-

ductor i46. The release of Telay {61 also opens
the holding circuit for the upper wmdmg of relay
{60, relay 160 being slow in releasing so as not
to reclose the operating circuit of relay 161 until
‘the trunk finder has been released. Relay (61
also disconnects ground from conductor {62
thereby causing the releese of all other operated
relaysin the coin colleot and monitor circuit CCM.
I the connection between the calling station
A and celled station B is maintained after relay
65 of timing circuit TC is released, relay 57 re-
‘mains operated and sterts o New oyole of opera-
tion of the timing circuib.
gircuit CT is reconnected to a coin collect and
monitor circuit CCM four a,nd one half minutes
sfter the new timing cycle is sterted The coin
is collected and, at the end of a five minute in-
terval, the test Is mede for the depos:it of another
coin,

If the called eubsonber restores the receiver to
normal,- relay 84 releases.
84 reverses the current through conductors 51 and
‘52 so that relay 38 reoperates and relay 31 re-
Ieeses thereby short-circuiting the winding of
relay 39.. The release of relay. 39 causes the re-
lease of relay 43 and short-oiremts the winding
of relay 38. The release of relays 38 and 43 short-

- circuits the winding and causes the release of re-

lay 40. If the call is releesed by the calling sub-
scriber prior to the explratlon of & four and a
half minute interval, measured by the timing

onomt TC, the coin trunk CT is not conneoted_

to a coin oolleot and momtor olrcu}.t CCM and,
relay 44 ‘having been operated, the collection of
the coin at the stetlon A is efi
ation of relays 84 and 16 of the coin trunk CT

- in the manner herema,fter described. When the
ce,lhng subscriber restores the receiver to normal,

relay 85 of the eonneotor Ci releasee in turn
. causing the release of relay 86. The relea,se of
~ relay 86 disconnects ground from conductors 82
and 53 thereby causing the 1'eturn of selector Si

to normal in the usual manner. In case the coin

trunk CT is connected %o the coin eolleot and
monitor olromt CCM at the tlme that the COnN-

nection is released by the calling subscriber, the

| dlsoonnect:ton of ground from conductor 53 causes
‘the release of relay 161. The dlsconnectlon of
ground potential from conductor 53 also causes
the release of relay 97 of- timing o1rou1t. TC and
causes the release of relay 14 of coin trunk cir-
cuit CT. The line finder LFI is held by ground

 connected to conductor 13 at the front contact ®:
Relay 26 releases when ground is

of relay 38.
dlsoonneoted from conductor 53 and .so also do
relays 39, 43 and 40 in case. these relays have

not already been released due to the disconnec-

tion of the called subscriber.  As soon, after re-
lay 26 releases as mtermpter relay 17 is released,

o czrcmt is closed from ground al the back con-
~ tact of relay 11,

inner lower front contact of
~ relay 35, continuity back contact and winding of
relay 34, to battery at a back contact of relay

26, thereby causing the operatlon of relay 34. Re-

1ay 34 locks under control of relay 35. When the
interrupter relay 1T next operates, a circuit is
closed from ground at the front contact of re-

lay {1, through the windmg of relay 16, outer.

Thus the coin trunk

75
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The release of relay -
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lower front contact of relay 34, and upper front
eonte,et of relay 35, 1o battery at the lower back
contact of relay 26. - 'The operation of relay 9
connects coin collect, bettery CC through the in-

‘ner lower front contact of rela,y 44, winding of

relay 23, lower front contacts of relay 16, back
contacts of relay 14, oonduotors fi and 12 and
brushes of line ﬁnder L¥{, to the conductors
of line L to operate the coin collect magnet T to
collect the coin. Relay 23 operates in series with
the coin collect magnet, thereby insuring that
relay 36 is held opereted during the time that
the coin is being collected. As s0011 as interrupter
relay 17 again releases, ground is disconnected
from the winding of relay 16 to cause its release
and thereby disconnect the coin collect batiery
from the conductors of line I, When relay (T
next reoperates, ground is again connected to
operate relay 16 of the coin trunk circuit CT to

again apply the coin collect battery to the line

Li. If the coin has been collected by the first
application of coin collect batiery, there is no cir-

cuit for operating relay 23; and the operation of

relay 16 causes the release of relay 36. 'The

release of relay 36 causes the release of relay 39;

and the release of relay 35 disconnects holding
oround potential from conductor {3 thereby caus-
ing the release of the line finder LF{ in usual
and well-known manner. If the application of
coin collect battery to the conductors of line L
fails to dispose of the coin, relay 23 is reoperated
each time that the coin collect battery is applied
to the line, thereby holding relays 36 and 35. In
this case the connection of battery, through the

upper front contact of relay 34 and lamp 22, to

" the alarm relay 21 effects the operation of an

40

effected by the oper-

alarm a predetermined interval of time after the
operation of relay 34.

If the calling subscriber replaces the receiver
before the connection is completed, or before the
call is answered, the opening of the line loop
releases relay 33. The release of relay 33 causes
the release of relays 32 and 29 and opens the
bridge across conductor Bl and 52 to cause ihe

. release of the selector S1 and the release of con-

‘nector C{| if the connection has been extended

50 by the ground connected to conductor i3 at a

front contact of relay 38.

§9.
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thereto. Holding ground potential is thereby

disconnected from conductor 53, causing the re-

lease of relay 26; but the line finder LB { is held

The release of relay
26 causes the operation of relay 34 as above de-
seribed.  The operation of relay 34 causes the
operation of relay {6 under the control of inter-

5. rupter relay {1 whereby coin return battery CR

is connected through the upper front contact of
relay {6, inner lower back contact of relay 44,
winding of relay 23, front contact of relay {86,

back contact of relay {4, conductors if and 12,
" brushes of line finder LFI to the conductors of

line L to opere,te the coin magnet T fo return
the coin. Relay 23 operates in series with the
coin magnet rlbherebr,r closing a. holding circuit for
relgy 36. When coin return battery is connected

5 to the conductors of line L a second time, relay

23 fails to opera,te if return of the coin was effeoted
by the first epphoe:tmn of coin return battery,

~ thereby ee,usmg the release of relay 36; and the

70

coin trunk circuif, is thereupon restored to normal
as above desoribed |

If the calling subscriber does not repleoe the
receiver at the end of the five minute interval
for which a coin has been collected by the coin

collect and monitor cir cuit CCM and does not de-
posit a,nother coin, the oonnectlon of ground to
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conductor 193 causes the operation of relay 215
as hereinbefore described. The operation of re-
lay 215 closes g circuit for lighting the lamp 221
at a monitoring operator’s position. When g

monitoring operator answers the call by insert-

Ing a plug 222 of a cord circuit CD1 in the moni-
tor jack 220, relay 213 is operated through the
sleeve conductor. The Operation of relay 213
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causes the release of relay 215 and closes g.cir- -

cult through conductor {97 and the outer upper
front contact of relay {12 for operating relay (67

10

starts the timing of 3 new interval,

- - 14 |

release of relay 172. The release of relay 1712
causes the coin collect and monitor circuit CCM
to: operate as hereinbefore . described to test for
& coin. Relay 185.is..released:When..relay 138: op-
erates to close the coin test circuit. If there
Is a coin in the box, relay (13 operates, the coin
collect and monitoring circuit CCM.is released as
hereinbefore described, and the timing circuit TC
If there is
no coin in the coin box, relay 113 does not operate

- and ground is intermittently -connected through

of the coin collect ang monitor circuit CCM. At

its lower front contact, relay 167 closes g circuit
for operating relays 158 ang {85. - Relay 1687 also
closes a circuit for holding relay {72, Relay 185
locks under control of relay 155; and relay (58
locks to ground at the front contact of relay i6¢.
‘The operation of relay 58
ground at the upper back
through the outer lower front contact of relay
188, conductor 144, a front contact of relay 109,
brush 188 of trunk finder TF |, and conductor 98,
for operatively energizing the ‘upper winding of
relay 63 of timing circuit TC. The cperation of
relay 63 causes the release of start relay 871 of the
timing circuit whereby the timer is restored to
normal and further timing is prevented until the
monitoring operator has.disconnected. Relay 185
connects the talking conductors. 31 and {32
through conductors {8 and 192 to repeating coil
209 to complete a talking connection with the an-
swering operator, and bridges the retard coil 186
across conductors (4! and 142 to hold the line
relay 8% of connector Clt, the talking connection
between the calling angd called stations beine now
traced through condensers {8t and 182. Relay
2t is operateg
scriber’s line, the opersgting circuit being traced
from battery through.the lower winding of relgy
211, lower back contact.of relay 205, upper back
contacts of relay 202, upper left winding of re-
peating coil 208, conductor (91, inner lower front
contaet of relay 185, inner lower back contact of
relay 155, conductor 1234, g front contact of relay
169 of trunk finder TFI , brush 161, conductor 91,
conductor §f, outer upper front contact of relay
39, winding of relay 31, lower front contact of
relay {4, conductor 12, middle brush of finder LF{,
lower conductor of line L1, through the subscrib-
. €Y’s telephone, back over the upper conductor of

contact of relay 160,

line LI, through the upper brush of line finder

LFI, conductor i1, upper Iront contacts of relay
14, winding of relay 38, outer lower front contact
of relay 38, econductor 32, conductor 92, brush
02 of trunk finder TEFI, a front contact of relay
189, conductor 132,  bac
relay 155, winding of relay 185, back contact of
relay k66, middle upper front contact of relay 185,
conductor 192, lower loft winding of repeating
coll 209, lower back contact of relay 202, upper
baeck contact
winding of relay 211 to
of relay 211
winding of relay 213 thereby increasing the re-
ductor of jack 220 to extinguish the supervisory
lamp- (not shown) associated with the answering

plug 222 of corg CDI. In case the subscriber

wishes to deposit a coin for an additional period

of time, the operator disconnects cord CD{ from
the monitoring jack 220 whereupon relay 213 re-

leases. The release of relay 213 causes the release
of relay 167. The release of relay 167 closes cir-
{84 for discharg-

cults through resistors 183 and
g the condensers 181 and 182 and causes the

closes g, circuit from

in. series with the calling sub-

inner upper back contact of

of relay 205, through the upper
ground. The operation
opens the circuit through the upper
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- tential from conductors 83
- release of the connector C1
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sistance of the cireyit through the sleeve con- |

“the coin box at the calling

the upper contact of interrupter springs- 10, in~
ner upper-front contact of relay 158, middie up-
ber iront contact of relay I712, back contact of
relay 173, upper back contact of relay 1671, inner

lower back contact of relay 185, outer upper front
contact of relay 158, front contact of relay 165,
back contact of relay 166, conductor 183, ang
lower back contact of relay 213 to the winding
of relay 215, causing the intermittent operation
of relay 215 thereby to fiash the answering lamp
221 to indicate to the monitoring . operator that
the called subscriber has Tailed to deposit g coin
after the operator disconnected. The operator
again answers the cal by inserting the plug 222
ol the cord C2 in monitoring jack 220. The op-
erator may also interrupt the talking circuit be-

tween the calling and the called subscribers by in-
serting -the plug of a cord in the splitting jack

280. The insertion of g . blug in splitting jack
240 causes the operation of the sleeye relay 200.
The operation of relay-268 closes a circuit from
ground at its front contact, through conductor
198 and the Inner upper front contact of relay
{67, to operate splitting relay {18. The operatioh
of relay 178 disconnects cohductors {41 andg (42
from conductors 131 and 132, and closes g talk~
Ing connection from the Up and ring conductors
of the splitting jack 248, through conductors {85
and 186, front contacts of relay 1718 and con-
densers {84 and 82 to conductors 141 and 142,
thence through trunk finder TFI, selector S1-and
connector Cl to the called Subscriber’s line L2,
thus enabling conversation between the operator
and the called subscriber. if the called subscriber
then disconnects and the subscriber at the calling
station fails to disconnect, the release ‘of relay
84 of connector O Causes a reversal of the cur-
rent through the winding of relay 165 of the
coin collect and monitoring cireuit, CCM, there-
by causing the release of relay {65, When the
monitoring Operator disconnects, g ecircyit. is
closed foroperating_réla‘,y 166, this circuit ‘being
traced through the back contact of relay 165, the
outer upper front contact of relay 58, inner
lower back contact of Telay 185, upper back con-
tact of relay {87, back contact
dle upper front contact of relay 1972, inner upper

, alld opens the connection
between talking conductors 182 and 192, thereby
causing the release of relays 85 ang 86 of con.
nector Cl so as to disconnect holding ground po-

and 93 to effect the
and selector St, Re-
lay 84 having been released when the cut-off re-
lay 65 of the timing circuit Operated, the discon-
nection of ground from conductor 58 causes the
coin trunk CT to operate to return any. coin in
Station A. If there
IS N0 coin in the coin box at station A, relay 35
releases as soon ag relay 16 operates to apply the
coin return potential: and, since relay 23 does
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not operate, relays 36 and 39 release.. The re-
lease of relay 39 disconnects ground- potential
from conductor 13; and the line finder LFi and
coin trunk CT are thereupon restored to normal
in the above-described manner. - o
" On a call to the monitoring operator, the maon-
itoring operator may insert the plug 231 of a coin
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windings of relay 273 and conductors 251 and

252, thereby reversing the current through these

- collect or refund cord CCD in jack 230, thereby

operating relay 204. The operation of relay 204
causes the operation of relay 202; and the opera-
tion of relay 202 connecis conductors 181 and (92
"to the tip of jack 238.  The operation of coin
collect key 232 or coin return key 233 connects
coin collect or coin return batitery potential
through the tip of plug 231 and jack 238, front

~ contacts of relay 202, conductors 191 and 192,

front contacts of relay {85, to conductors {31
and 132, thence to the calling line LI to operaie
the coin magnet T of the calling subscriber’s sta-
tion to refund or collect the coin, as desired.

~ On a call from station A to a special service
operator, the coin trunk CT operates in the man-
ner hereinbefore described to close & bridge across
conductors 51 and 52 to operate the line relay of
- selector Si; and holding ground potential is con-
nected to conductor §3 in the usual manner.
' When the digit 0 is dialed by the calling station,
~ the brushes of selector SI are stepped up to the

tenth level. The normal post springs 16 are actu-.

‘ated when the brushes are on the tenth level
thereby closing a circuit for operatively energiz-
- ing the lower winding of relay 83. Relay 63 locks
through its front contact and the outer lower back
contact of relay 65, to conducior 53. The opera-
~ tion of relay 63 disconnects the winding oi start

10
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conductors and conductors 51 and 92 of the coin
trunk circuit CT. 'This reversal is effective to
cause the operation of relay (4 to connect. the
calling line in series with the windings of relay
9713. Relay 27i closes a circuit for holding relay
267, closes & circuit for operating relay 284, and
opens the circuit for lighting the answering lamp
29{. The operation of relay 264 closes a locking
circuit. under control of relay 267, and opens the
circuit for transmitting a ringing tone to the call-
ing station. The answering operator may refund
the coin deposited at station A by inserting the
plug 231 of a coin control cord CCD in jack 292
thereby operating relays 255 and 2394 in succes-

‘sion. Operation of coin collect key 232 or coin

return key 233 connects coin collect or coln re-
turn battery, through’' conductor 283 and front
contacts of relays 255 and 254 to conduciors 251
and 252, thence through selector Si, coin trunk
OT and line finder LF, to the conductors of line
I.i to operate the coin magnet 1 to effect the
collection or return of the coin, as desired.
When the operator releases the connection, re-
lays 266 and 271 release in succession; and when
the calling subscriber replaces the receiver, relays
273 and 274 release in succession. With both of

relays 278 and 271 released, relays 261, 204 and

30
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relay 57 of timing circuit TC from conductor 97 so

as 10 prevent the timer cams 61 and G2 from
 peing moved out of normal position on this call.
The selector Si is automatically operated 1o ad-
vance the brushes in the tenth level to hunt for
an idle trunk to an operator. Assuming that the
selector S1i selects and seizes the terminals con-
nected to the trunk circuit RCT, the aforemen-
tioned bridge across conductors §1 and 62 Is ex-
tended through brushes Tf and 72, conductors 20
and 252, back contacts of relays 254 and 261, left
windings of repeating coil 280, and back contacts

40

49

272 are released. When relay 267 releases, hold-
ing ground potential is disconnected from con-
ductor 253 causing the return of the selector Sl,
coin trunk CT and line finder L¥{ to normal.

" In case the recording completing trunk circuits

b to which the selector S has access are arranged

for automatic return of the coin at the calling

“coin station upon answer of the call, the selector

S8{ is not provided with normal post springs for
operating relay 63. Reference may be had {o my
Patent No. 2,336,866, granted Dec. 14, 1943 for a
complete disclosure and description of a recording
completing trunk circuit arranged to automati-
cally effect the return of the coin at a calling coin
station when the call is answered. When the coin
station A is connected to such a recording com-

- pleting trunk circuit and the call is answered, the
reversal of current through conductors 3f and

of relay 272 to the windings of relay 273. Relay

213 operates, closing a circult for operating relay
274. Relay 214 closes a circuit for lighting the
answering lamp 281; closes a connection from

ringing current source 2135, through the inner

lower front contact of relay 274 back contact

of relay 264 and condenser 285, to the lower right
 winding of repeating coil 288 to transmit an audi-
ble ringing signal to the calling subscriber to in-

 dicate that an operator is being signaled; closes a
circuit for operating the slow-to-release relay
961: and connects ground potential to sleeve con-

ductor 253 to hold the selector Si and to hold
relay 26 of the coin trunk circuit CT. When an
 operator answers the call by inserting the plug

of a cord CDI in jack 280, relay 286 is operated
due to the energization of its upper, high-re-
sistance winding: in a circuit through the sleeve
conductor of jack 290. Relay 274 having been
operated, the circuit through the lower winding
- of relay 266 is open; so thai the resistance of
the sleeve circuit is high enough to cause the

~ed in jack 290 to be extinguished. The operation
of relay 286 closes a circuit for operating relay
972. Relay 272 closes g circuit for operating relay

~ 271 and interchanges the connections between the

50

52 effects the operation of relay 38 and the re-
lease of relay 37 of coin trunk circuit CT, thereby

- causing the operation of relay 44 as hereinbeiore

31

60

described. The operation of relay 44 connects
conductor 97 to the grounded sleeve conductor 33
thereby causing the operation of relay 14 so as
to connect the calling line directly to the line con-

ductors of the recording completing trunk cir-

cuit; and relay 51 operates as hereinbefore de-
scribed to start the operation of timing cams 61
and 62. As soon thereafter as the recording com-
plefing frunk circuit effects the connection of coin
return battery to the incoming line conductors,
as described -in my aforementioned patent, the
gas-filled tube 56 of timing circuit TC is ener-

- gized, causing the operation of relay 55. Relay

65

55 closes a circuit for operatively energizing the
lower winding .of .relay 63; and the operation of

- relay 63 causes the release of relay 81 whereby the

70
supervisory lamp associated with the plug insert-

5. trol mg,-_g’n;et,._ for collecting or. refunding - coins,

timer cams are restored to normal and further
timing is prevented while the connection between-
the line Ll and the answering operator is main-

tained, - . .
- ‘Whatis claimed is:

1, Inj.a,' telephone system, lines and stations, a
subscriber’s prepay coin station connected to one
of said lines, said station comprising a coin con-
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means including a coin control trunk circuit for
establishing connections between sald one line and
a called subscriber’s line, timing means individual
to said coin control trunk circuit for measuring
charging unit intervals of time, an operator’s
position, a recording completing trunk circuit ter-
minating at said Postticn, means including said
coinn control trunk circuit for connecting said one
line to said recording completing trunk circuit,
means including means in said coin control cir-
Clit operative in response $0 answer of a call
therethrough for initiating the operation of said
timing means, a coin return battery, means in
sald recording completing trunk circuit effective
upon answer of a call therethrough from said
coin station by an operator gt said position for
connecting said battery to said one line, means
comprising g gas-filled tube individual to said
coin control trunk cireuit operatively responsive
fo the connection of the ecoin return battery to
said one line for preventing the further operation
O sald timhing means while the connection be-
tween said one line and said recording complet-
ing trunk circuis; is maintained, |

2. In a telephone system, lines and stations, a
subscriber’s prepay coin station connected to one
of said lines, said station comprising a coin con-
trol magnet
means including a coin control trunk circuit for
establishing connections between said one line gnd
a called subscriber’s Iine, timing means individual
to said coin contro] trunk circuit for measuring
charging unit intervals of time, an operator’s posi-
tion, g recording completing trunk circuit ter-
minating at said position, means including said
coln control trunk circuit for connecting said one
line to said recording completing trunk circuit,
means including means in said coin contrel trunk
circuit operative in response to answer of a cgll
therethrough for Initiating the operation of said

fiming means, a coin return battery, means in said
recording completing trunk cireuit effective upon

answer of a call therethrough from said coin sta-
tion by an operator at said position for connect-
Ing said battery to said one line, means compris-
Mg a gas-filled tube individual to said coin con-
trol trunk circuit operatively responsive to the
connection of the coin return battery to said coin
line for effecting the return of said timing means
to normal and for preventing the further oper-
ation of said timing means while the connection
between said one line and sald recording com-
pleting trunk circuit is maintained.

3. In a telephone system, lines ahd stations, gz

subscriber’s prepay coin station connected to one

of said lines, an operator’s station, a coin control
trunk circuit, means Including said trunk ecir-
cuit connecting said prepay station to g called
station, a timing device associated with said
trunk circuit for timing periods of conversation
between said coin station and a called subscriber’s
station, and means comprising a gas-filled tube
In said trunk circuit actuated responsive to an-
SWEr of a call to said operator’s station for pre-
venting the operation of said timing device.

18

4. In g telephone system, lines and stations, a
subscriber’s prepay coin station connected to one

- Of said lines, ah operator’s station, a coin control
- trunk circuit, meane including said trunk circuit
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connecting said prepay station to a called sta-
tion, a timing device associated with said trunk
circuit for timing periods of conversation between
said coin station and a called subscriber’s station,
means for starting the operation of said timing
device responsive to the answering of a call at the
called station, and means comprising a gas-filled
tube in said trunk circuit for immediately stop-
ping the operation of said timing device on a call
to said operator’s station.

9. In g telephone system, lines ang stations, a
subscriber’s prepay coin station connected to one
of said lines, an operator’s station, a coin control |
trunk circuit, means including said trunk circuit
connecting said prepay station to a called station,
a timing device associated with said trunk circuit
tor timing periods of conversation between said
Coin station and a called statioh, means for start-
ing the operation of said timing device responsive
to the answering of a call at the called station,
and means comprising g, gas-filled tube in gaid
trunk circuit for immediately effecting the re-
turn of said timing device to normal and for pre-
venting its further operation on a call to said
operator’s station,

6. In a telephone system, lines and stations, a

subgscriber’s prepay coin station connected to one
of said lines, an operator’s station, a coin control
trunk circuit, means meceluding said trunk circuit

connecting said prepay station to a called station,
2 timing device assqciated with said trunk ecir-
cuit for timing periods of conversation between
sald coin station and a ealled station, relay means
11 sald trunk circuit responsive to the answer of a
call at the called station, means for starting the
operation of said timing means responsive to the
operation of said relay means, and meang com-
prising g gas-filled tube in said trunk circuit actu-
ated on a call from said calling station to said
operator’s station for preventing the further

operation of said timing device. |

HENRY HOVLAND.
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