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TELEPHONE SYSTEM 
Aloysius J. Busch, Miadison, N.J., assignor to Bell 
Telephone Laboratories, Incorporated, New 
York, N.Y., a corporation of New York 
Application April 19, 1939, Serial No. 268,651 

(C. 179-6.31) 2 Caians. 

This invention relates to telephone systems and 
more particularly to systems in which automatic 
Switching equipment is employed for establishing 
connections. 
. It has been the practice heretofore in auto 
natic telephone Systems to provide a plurality 
of coin-control mechanisms at the central office 
Common to the coin district trunks in the cen 
tral office, any one of which may be seized over 
an idle link circuit by a trunk having a call 
thereon established from a coin box substation, 
for a brief interval near the end of each period 
of conversation and an idle one of which may be 
Seized for a brief interval at the end of each such 
period. When the control mechanism is con 
nected to a trunk near the end of a conversa 
tional period, it proceeds to collect the coin that 
Was previously deposited at the calling substa 
tion in payment for the conversational period. 
At this time the control mechanism also trans 
mits a Warning tone to the calling subscriber ad 
Vising him that the conversational period is 
about to expire and that he should deposit an 
additional coin if he wishes to continue the con 
Versation. On its subsequent connection to the 
trunk, namely, at the end of the full conversa 
tional period, the control mechanism makes a 
test to determine whether the calling subscriber 
has deposited an additional coin for the next 
conversational period. If the mechanism fails to 
find a deposited coin. When it attempts to collect 
On its first association with the trunk near the 
end of the conversational period, a monitoring 
cperator is signaled and she makes connection 
With the calling line by Way of a jack which is 
individual to the control mechanism and chal 
lenges the calling subscriber requesting him to 
deposit a coin. When he does so she immediately 
collects the coin and Withdraws from the con 
nection. If the coin-control mechanism fails to 
find a coin. When it tests the line at the end of 
any conversational period, it signals the monitor 
ing operator and she makes connection with the 
calling line and requests the calling Subscriber 
to deposit the coin in payment for the next con 
versational period. When the Subscriber deposits 
an additional coin or advises the operator that he 
has already done so, she withdraws from the con 
nection. 
The control inechanism is also arranged to 

make a retest of the calling line for the presence 
of a coin after the monitoring operator with 
draws from the connection following her request 
that the calling subscriber deposit an additional 
coin for the next conversational period. If on 
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the retest the control mechanism finds that a 
coin has been deposited, the mechanism is dis 
connected and returns to common use, but, if the 
retest shows that no coin is present in the coin 
box, the mechanism again signals the monitoring 
Operator and she returns to the connection and 
requests the calling subscriber to deposit a coin. 
On each. Withdrawal of the monitoring operator, 
the control mechanism tests the line for the 
presence of the coin and Will not retire from the 
connection until the test has been satisfied. 
Since the monitoring operator obtains connec 

tion to any calling coin line by Way of jacks 
which are individual to the common control 
mechanism rather than by way of connecting 
circuits individual to the central office trunks, 
the operator's positions are concentrated, 
The object of the present invention is to im 

prove the Service rendered by circuits of the 
character disclosed in the event that peak load 
conditions occur. 
A feature of the present invention is the pro 

Vision of a coin-control release circuit common 
to a plurality of coin-control mechanisms which 
functions to release all coin overtime calls which 
have been unanswered by a monitoring operator 
and to cancel the test for the presence of de 
posited coins on coin collect calls when all coin 
control mechanisms have become busy due to a 
peak load condition, whereby coin-control mech 
anisms will be made available for use for regular 
coin collect and coin return service. 
A further feature is the provision whereby an 

alarm and a visible signal are operated when a 
coin district trunk is excessively delayed due to 
the fact that no link circuit is available for con 
necting such trunk to a coin-control mechanism 
to identify the delayed group of coin district 
trunks to a maintenance man. 
These and other features of the invention will 

be described more fully in detail in the follow 
ing description and will be set forth in the 
appended claim.S. 
Referring to the drawings which accompany 

the detailed description: 
Fig. 1 shows a district junctor circuit arranged 

to function with a coin-control circuit and con 
nected conventionally with a coin box subscriber's 
station by a line link and group control circuit 
consisting essentially of cross-bar switches; 

Fig. 2 shows in abbreviated Schematic form the 
connection of the district junctor of Fig. 1 to a 
district link frame and thence through an office 
link frame to an Outgoing trunk; 

Fig. 3 shows in abbreviated form the termina 

  



2 
tion of the trunk of Fig. 2 and its connection 
through the cross-bar switches of incoming link 
and line-link circuits to a called Subscriber's 
line; 

Fig. 4 illustrates in abbreviated manner, the 
connection of the district junctor of Fig. 1 
through a subscriber link and control circuit to 
a subscriber sender conventionally represented 
by a box; 

Figs. 5, 6, 7 and 8 placed With Fig. 6 above 
Fig. 5, Fig. 7 to the right of Fig. 6 and Fig. 8 
beneath Fig. 7, illustrate a link and control cir 
cuit whereby a connection between the district 
junctor circuit of Fig. 1 and the coin-control 
circuit of Figs. 9 to 12, inclusive, may be estab 
lished, portions of other links and control cir 
cuits being disclosed in Fig. 8; 

Figs. 9, 10, 11 and 12 placed with Fig. 10 be 
neath Fig. 9, Fig. 11 to the right of Fig. 9 and 
Fig. 12 beneath Fig. 11, illustrate a coin-control 
circuit, other coin-control circuits being schema 
tically indicated by the boxes in Fig. 9, 

Fig. 13 illustrates a coin-control release cir 
cuit in accordance with the present invention, 
common to a plurality of coin-control circuits; 

Fig. 14 shows a link busy alarm circuit; and, 
Fig. 15 is a diagram showing the manner in 

which the several figures of the drawings should 
be arranged to show the complete circuit. 

General description 
The invention is illustrated in an automatic 

telephone system in which automatic switches 
of the cross-bar type are used as a medium for 
extending connections from Subscribers’ lines 
over trunks to other subscribers' lines. These 
CrOSS-bar SWitching mechanisms are controlled 
by register senders at the central office which 
receive the designations of Wanted lines from 
the calling SubScriber's dial and by deCOder 
markers which are connectable to the sender for 
receiving information from the sender and which 
are connectable to the proper switch frame for 
the purpose of testing the outgoing trunk, for 
testing the connecting link and for operating 
the magnets of the cross-bar Switches to estab 
lish the connection. 
While the system disclosed is not limited to 

the use of cross-bar switches of any particular 
type, reference may be had to the patent to 
Reynolds 2,021,329, of November 19, 1935, for an 
understanding of the construction and Operation 
of a switch suitable for use in such systems. 
Because of the complicated nature of these SyS 
tems and since it is not necessary for an under 
standing of the invention that the system in 
all of its details be disclosed, much of the circuits 
and equipment has been eliminated in the pres 
ent disclosure for the sake of simplicity and in the 
following description reference will be made to 
numerous operations which are not fully dis 
closed in all their details. Whenever such refer 
ences occur it will be understood that the circuits 
and equipment so referred to are already known 
and in particular are disclosed and completely 
described in Carpenter Patent 2,093,117, granted 
September 14, 1937, and Carpenter application 
Serial No. 214,356, filed June 17, 1938. 
The subscribers’ lines, such as line 0), are 

connected to verticals of the primary CrOSS 
bar switches indicated conventionally by the 
apparatus of box of and thence extended 
through secondary switches such as switch 02 to 
district junctor circuits. The connections to the 
district junctor circuit are effected by means of a 
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2,248,566 
line link and group control circuit and a Sub 
scriber sender link and control circuit. The 
circuit details (not shown) whereby these con 
nections to the district junctor circuit are effected 
may be the same as in Carpenter Patent 2,093,117 
and in Carpenter application Serial No. 214,356, 
above mentioned. 
When the connection to the district junctor, 

which is one of a group of similar junctors (not 
shown) is established as above outlined, the 
subscriber sender 400 through a link circuit rep 
resented schematically by primary and Secondary 
cross-bar switches 40 and 402, functions in con 
nection with a marker circuit indicated by the 
box 200 to establish a connection to an outgoing 
trunk. 206 in accordance with the office code 
dialed at the sailing station 03 and recorded by 
the sender 400. This connection is established 
through district frame cross-bar switches 20 
and 202 and office frame Switches 203 and 204. 
When the outgoing trunk 206 is thus Seized, 

a connection is established through an incoming 
link and connector circuit consisting of CrOSS-bar 
switches 300 and 30 and line-link circuit Con 
sisting of cross-bar switches 302 and 303 to the 
line of the called subscriber 304. After the Sub 
scriber of station 304 answers, this condition is 
registered in the district junctor of Fig. 1. 
The district junctor of Fig. 1 has common ac 

cess to a group of coin-Control circuitS One of 
which is shown in Figs. 9 to 12, inclusive. The 
connection to a selected coin-control circuit is 
made by means of the link and control circuit 
of Figs. 5 to 8, inclusive, which consists essentially 
of primary and secondary cross-bar Switches of 
and 702. 
The district junctor circuit of Fig. 1 is arranged 

to summon the coin-control circuit of Figs. 9 to 
12, inclusive When required as follows: 

(d) To collect a coin after a completed con 
nection immediately after the calling subscriber 
has disconnected; 

(b) To collect a coin during conversation at 
the end of a predetermined interval; 

(c) To return a coin after an incompleted 
connection immediately after the calling sub 
scriber disconnects or on a free call; 

(d) To test for the presence of an additional 
coin at the beginning of an overtime period and 
in case no coin is found to summon an operator 
for overtime monitoring on the connection. 

In the case of condition (a) the coin-control 
circuit makes a test to determine the presence 
or non-presence of a coin in the coin box 04 
and to determine whether or not the coin box 
i G4 has been properly cleared after the applica 
tion of coin collect current. For either of these 
conditions lamp OO is flashed to inform an 
operator of the failure to collect the coin. For 
condition (b) should the coin-control circuit fail 
to find the coin, lamp of is immediately flashed 
to inform the operator of this condition. For 
condition (c) lamp 00 is lighted Steadily if the 
coin box is not properly cleared after the ap 
plication of coin return current. For condition 
(d) the operator is summoned by the steady 
lighting of lamp 0 if the test indicates that 
no coin is present. 

In the event of a peak load causing all coin 
control circuits to become busy thereby indicat 
ing that no coin-control circuit is then avail 
able for the use of another district junctor, a 
chain circuit is closed over contacts of relays 
800, 80 , etc., individual to the link control cir 
cuits to start the coin-control release circuit of 



2,248,566 
Fig. 13 which is first effective to operate a multi 
contact relay, such as 30, to close loop cir 
cuits to all of the coin-control circuits and to 
operate other multicontact relays, such as 30, 
to ground other conductors extending to coin 
control circuits. The release circuit then pro 
ceeds to measure a time interval of 60 to 90 
Seconds. If during this time interVal any one 
of the coin-control circuits has been seized on 
an overtine call, and its overtime relay. 900 is 
thus operated, it will be immediately released 
provided the coin-control circuit is still aWaiting 
the response of a monitoring operator. It is 
assumed that at the expiration of this time 
interval, the peak load condition of all coin 
control circuits being busy will have paSSed or 
e Sufficientiy relieved so that upon the release 

of the multicontact relay 3, the coin-control 
circuit, nay again serve coin overtine traffic. 

Following the measurement of this time inter 
val, a further interval of 6 to 8 minutes is 
insas red, during which the multicontact relayS 
$3 are maintained operated. During this in 
terval the operation of the coin-collect relay 
of any coin-control circuit will cause the opera 
tion of the no-coin test relay 92 of such coin 
control circuit on all coin collect calls to cancel 
the test for a deposited coin whereby the coin 
control circuit will be released immediately foll 
lowing the application of coin collect current 
Without Waiting to test for the presence of a 
coin or to signal the operator in the event no 
coin has been deposited. If at any time during 
the latter interval, a peak load condition again 
occurs and all coin-control circuits become 
busy, the coin-control release circuit is arranged 
to start another coin-control release interval. 

Deiaied description of operation. 
The operation of the System will now be de 

Scribed in detail and for this purpose let it be 
assumed that the calling subscriber of station 
E3 initiates a, call by depositing a coin 5 in 
the coin box and by removing the receiver 
from the switchhook of the substation equipment 
of station (33. A circuit is thereby closed for 
operating relay 66 which circuit may be traced 
from battery through the winding of relay 6, 
lowermost contact of cross-bar switch hold mag 
net S, over the ring conductor of line 00 
through the switchhook contacts of station 103 
and the winding and associated contacts 68 of 
coin collect magnet 8 to ground at 9. Line 
relay 6 functions in cooperation with the line 
link and group control circuit of Fig. 1, the Sub 
scriber Sender ink and control circuit and Sub 
scriber sender circuits of Fig. 4 to effect the 
selection of an idle district junctor circuit, of 
an idle line link extending thereto and of the 
circuit closure of said link. The idle condition 
of the district junctor circuit is indicated by the 
presence of battery on busy test conductor 3. 
The circuit details whereby this is accomplished 
are shown in the aforementioned application of 
W. W. Carpenter Serial No. 24,356, filed June 
17, 1938. 
The selection before stated having been made, 

cross-bar switch contacts of the primary SWitch 
and of the secondary switch 2 are closed 

extending the conductors of line 9 to con 
ductors and which terminate respectively 
on the upper outernost and lower innermost 
back contacts of relay 2 through Which Con 
tacts connection is made over conductors 4 and 

5, through the cross-bar switch contacts of 
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3 
the sender link and control circuit represented 
diagrammatically by boxes 40 and 402, to sub 
Scriber Sender O. Dial tone is now furnished 
over these conductors as an indication to the 
Subscriber at station 93 that dialing may be 
started. Ground is also connected at this time 
by the hold magnet 94 of the Sender link and 
control circuit to conductor 6 whereby relay 

is operated over a circuit which may be 
traced from battery through the winding of re 
lay f, next to upper innermost back contact 
of relay 72 to ground on conductor 6. Relay 
f7 upon operating performs no useful function 

at this time except to disconnect busy test bat 
tery f8 from test conductor 3, this circuit 
being traced from battery 8 through resistance 

9, upper outer back contacts of relays 20 and 
f2, lower back contact of relay T, lower back 
Contact of relay 2, inner lower back contact 
of relay 22, upper back contact of relay 36 
to conductor 3. This disconnection of bat 
tery 8 makes the district junctor test busy 
to the sender link and control circuit on subse 
quent calls. Hold magnet 93 of the sender link 
and control circuit also connects ground to con 
ductor 22 which is extended through the upper 
Outer back contact of relay 23 through re 
Sistance 24 to sleeve conductor 25 thereby sup 
plying holding ground for the line-link hold 
magnets and 2 While the sender 3 is 
connected to the district junctor circuit. 
While the connection is being established from 

the calling line 6 to the sender circuit 480, the 
Subscriber's sender link and control circuit of 
Fig. 4 is nonentarily connected to sender circuit 
400 and during this interval, sender circuit 409 
is furnished with the “class of service' informa 
tion of line FCO and is also informed of the num 
ber of the district link and connector frames as 
Sociated With the district junctor circuit to which 
the Sender 49 is connected. The line link and 
group control circuit and the subscriber sender 
link and control circuit are used only momen 
tarily to connect line G8 to an idle district junc 
tor circuit and to a subscriber sender circuit and 
are then released to serve other calls but the 
connections through the cross-bar switches of, 
02, 40? and 402 which these circuits have estab 

lished are held by the sender circuit 40 under 
the control of the calling subscriber. After the 
office code has been dialed, sender 4 connects 
to the originating marker 200 by means of a con 
nector circuit 45 over a group of conductors 
represented by the broken line 496. The sender 
circuit .400 registers in the marker circuit 2e), 
the Office code, the “class of service' information 
of the calling line and the number of the 
district link and connector frame serving the 
district junctor circuit involved in the call. The 
marker 20) then furnishes the sender 40 with 
the necessary information which it requires to 
control the progress of the call. Marker 20 
then Selects an office link and connector frame 
On Which the desired trunk 206 leading to the 
called destination appears, connects itself thereto 
and also to the district link and connector frame 
that is associated with the district junctor cir 
cuit involved in the call. After this has been suc 
cessfully done marker 29 connects ground to a 
conductor which is extended through connector 
405, sender 400 and the sender link circuit con 
sisting of switches 40 and 42 to conductor 73, 
thereby operating district junctor relay? 27. Re 
lay 27 upon operating connects ground over its 

  



4 
upper middle contact to conductor 28 thereby 
operating Select magnet 205 of the primary SWitch 
20 of the district link and connector frame 
Serving the district junctor of Fig. 1 and con 
nects ground over its inner lower contact to Con 
ductor 3 f thereby operating relay 207 which 
is common to a group of district junctors served 
by the primary switch represented by box 20. 
The operation of relay 20 extends conductors 
29, 30, 3, 32 and 209 through contacts of 
a marker connector relay to the marker circuit 
200 selected for handling the call being estab 
lished. This connector relay (not shown) being 
indicated only by the broken lines is individual 
to the marker circuit. 20) and is Operated each 
time that marker 20 is selected for service in 
establishing a connection to the district frame 
represented by Fig. 2. Conductor 29 is used by 
marker 260 to determine when the primary switch. 
20? has operated, from ground supplied by the 
marker over conductor 209. This is effected by 
the extension of the aforesaid ground through 
the lowermost primary switch contact associated 
with magnet 298 over conductor f74 through 
the uppermost front contact of relay 27 over 
conductor 29 through the next to upper contact 
of relay 2' and a contact of the aforesaid mark 
er connector relay (not shown) to marker 200. 
Conductor 3C is grounded by marker 290 and is 
extended through the next to inner upper con 
tact of relay 25 and the upper innermost front 
contact of relay 27 to operate relay 33 for calls 
to an operator. Conductor f3 is used by the 
marker 269 to hold relay 27 operated through 
its lower innermost contact until the marker 200 
releases as hereinafter described and conductor 
32 is extended over the inner upper contact of 

relay 201 and through the lower contacts of relay 
i2i and conductor 35 to give the sender 400 a. 
trouble release signal if a trouble condition has 
been encountered by marker 200 in establishing 
the connection. If the relay 33 is operated, it 
will lock through its lower inner contact to ground 
supplied by the sender 600 over conductor 34. 

Marker 23G now establishes the connection 
through the district and office switches to trunk 
206. Select magnet 20 of secondary district 
switch 232 is operated by ground on the lower 
contacts of relay 207. Select magnet 2 f2 of the 
primary office Switch 203 is Operated by ground 
on the upper contact of relay 23 and Select mag 
net 28 of the secondary switch 204 by ground 
on the contacts of relay 25, both of which relays 
are operated by marker 200. The link between 
the secondary district and primary office Switches 
is established when relay 29 is operated by 
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marker 293 and operates hold magnets 2 and 
27 from ground over conductor 26. The link 
between the primary and secondary switches of 
the Office frame is completed when hold magnet 
28 is operated from ground in the marker over 
the lower contacts of relay 23. 

After the marker 209 has established connec 
tion with the trunk 206 as before described, it 
releases relay 27 by removing ground from the 
winding of relay 201. Relay 27 releases and 
closes the sleeve conductor 4 to the ground on 
the inner upper front contact of relay fl. Mark 
er 200 tests for this ground and if it finds it, 
disconnects. Relay T WaS Operated over con 
ductor T6 when the sender link and control cir 
cuit connected sender 400 to the district junctor 
of Fig. 1. Relay 27 upon releasing opens con 
ductors 28, 29, 30, 3 and 32 extending to 
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the district link and connector circuit and con 
nects conductor 35 over its lower back contact 
to the winding of relay 36 so that the sender 
may later operate this relay. When the marker 
has established connection to the outgoing trunk 
206, sender 40 then cooperates with the incom 
ing apparatus of Fig. 3 to complete the connec 
tion to the line of the called Subscriber 3)4. In 
connection With this incoming apparatus, a ter 
minating sender and terminating marker (not 
shown in Fig. 3) are provided. As soon as the 
connection to trunk 296 is established, a circuit 
is closed for Operating relay 3C5 Over back con 
tacts of relay 308, conductors 38 and 40 to 
conductors i44 and 45 extending into the sub 
Scriber's sender 400. The operation of relay 305 
at first closes a start lead (not shown) that 
causes the terminating sender aforesaid to be 
connected. After this the terminating sender 
receives from the sender 400 the necessary in 
formation for completing in cooperation with the 
aforesaid terminating marker the connection to 
the line of the called Subscriber 304. 
After the Sender 400 has completed its func 

tion in establishing the connection as above out 
lined, it connects ground to conductor 35 to op 
erate relay 36 over the lowermost back contact 
of relay 27. When relay 36 operates, it locks 
under control of relay 72 in a circuit from bat 
tery through its winding and the inner upper 
back contact of relay 72 to ground over the next 
to inner upper front contact of relay 36. Relay 
36, in operating, closes the talking circuit to 

station 03. This may be traced from conductor 
0 Over the uppermost back contact of relay 

if 2, next to uppermost front contact of relay 
f36, next to upper back contact of relay 72, con 
denser 31, lower middle front contact of relay 
f36 and outer lower back contact of relay 72 to 
Conductor 38; also from conductor , over the 
inner lower back contact of relay 2, next to in 
ner lower front contact of relay 36, middle lower 
back contact of relay 72, condenser 39, upper 
front contact of relay 36 and upper back con 
tact of relay f 12 to conductor 40. Relay 36 
also closes a holding circuit for relay 33, if this 
relay has been previously operated by the marker 
200 for an operator class of call, and furnishes 
talking battery through the windings of relay 4 
to line foo. For this purpose ground is supplied 
through the left winding of relay 4 f, next to 
inner upper back contact of relay 2 to junction 
point 42 and battery is supplied through the 
right Winding of relay 41, next to inner lower 
back contact of relay f2, to junction point 43. 

After the Sender 400 has completed its func 
tions and has operated relay 36 over conductor 
35 as before stated, it releases. This causes 

CrOSS-bar Switches 40 and 402 of the sender 
link circuit of Fig. 4 to be released which opens 
the connection to conductors i4, 5, 34, 22, 
f73, 44, 45 and 35. The established connection 
is now placed under control of the district junctor 
circuit of Fig. 1 and is held under the control 
of relay which remains operated provided 
the calling Subscriber's receiver is off the switch 
hook at station 03 and relay 4 is thus main 
tained operated over the line loop. Relay 4 
holds relay f it operated over a circuit that may 
be traced from ground over the upper front con 
tact of relay f f, contacts of relay 4, next to 
inner upper back contact of relay 12, through 
the winding of relay 7 to battery. 

After the connection to the trunk 206 has been 
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established a circuit is completed for operating 
the bridged impedance relay 305 of the incoming 
trunk circuit over the loop extending to the 
calling district junctor circuit of Fig. 1 which may 
be traced through the windings of relay 365, up 
per and lower back contacts of the reversing re 
lay 36 over trunk 206, contacts of cross-bar 
Switches 24, 203, 292 and 29 over conductors 
40 and 38, outermost back contacts of relay 
f72, upper and lower middle front contacts of 
relay 36, Winding of polarized relay 46 and re 
tardation coil 47 and the inner lower front con 
tact of relay 7. Relay 395 operates in this cir 
cuit, but polarized relay f46 does not operate at 
this time. 
When the called subscriber at station 394 

answers, a circuit is established for operating 
bridged impedance relay 30, which may be traced 
from battery and ground through the windings 
thereof over the tip and ring talking conductors 
and contacts of cross-bar Switches 30 and 30 of 
the incoming link circuit and the CrOSS-bar 
SWitches 32 and 33 of the line link circuit to 
the line leading to the called station 394. Relay 
30 upon operating closes an obvious circuit for 
reversing relay 306 which, upon Operating, re 
verses battery and ground over trunk 296 there 
by causing polarized relay 46 of the junctor cir 
cuit of Fig. 1 to operate. Relay is upon operat 
ing connects ground to the armature of inter 
rupter 48 through the inner upper back contact 
of relay 33. When thereafter the interrupter 
48 connects ground through the lower Winding 

of relay 23, relay 23 operates and locks to the 
operating ground through its lower inner front 
contact. After a predetermined short interval, 
say two seconds, interrupter 48 closes a circuit 
for operating charge relay 49 over a circuit from 
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battery through the winding of relay 49, outer 
lower back contacts of relays 2 and 50, off 
normal contacts 69 of interrupter can 5, upper 
back contact of relay 50, next to inner upper 
back contact of relay 2, upper inner contact of 
relay 23 through the right contact of interrupter 
48 to ground on its armature. Interrupter 48 g. 
thus insures against the possibility of that charge 
relay 49 night operate on a monentary line 
closure and thereby cause the deposited coin at 
station 3 to be improperly collected. 

Relay 49, upon operating, (d) locks under 
control of relay 2 in a circuit from battery 
through the winding of relay 49, lower back 
contact of relay 2 to ground on the lower front 
contact of relay 49; (b) partially prepares a 
path for starting an automatic release circuit 
to be hereinafter described by connecting the 
back contact of polarized relay 46 over its up 
permost contact to interrupter 54; (c) partial 
ly prepares a path for operating relay 2 by 
connecting the winding of relay 72 over its next 
to inner upper contact and the lower back con 
tact of relay 23 to the upper contact of relay 
55; (d) provides an auxiliary holding circuit 

for relay 36 which is required when the auto 
matic release circuit arrangement releases the 
district junctor circuit by operating relay 2, 
this holding circuit extending from battery 
through the winding of relay 36, lower back 
contact of relay f 27 to ground over the upper 
middle contact of relay 49; (e) partially closes 
over its upper inner front contact the circuit for 
operating message register 56; (f) opens at its 
lower inner back contact the tip conductor of 
the trunk toward relay 72 so that the trunk 
will start to release when relay T2 is operated 
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by the automatic release circuit; (g) connects 
ground Over its next to inner lower front contact 
to conductor 57 to be used later by the coin 
control circuit as a signal to collect the coin de 
posited in the coin box f4; and (h) closes a 
circuit for operating the magnet 58 to start: 
timing the call. This circuit may be traced from 
battery through the winding of magnet 58, next. 
to outer lower front contact of relay 49, inner 
Upper back contact of relay f2 to ground on 
the upper front contact of relay f. . . . . . 

It is now in order to describe the operation. 
whereby a coin deposited in coin box O4 is col 
lected or returned or an operator is summoned 
to monitor. On an Overtime call or in response to 
a failure of the calling subscriber to deposit the 
coin Or in response to a stuck coin condition. . . 
The collection of the deposited coin due to the 

disconnection of the calling party, prior to the 
expiration of the time allowed for a conversa 
tional period will now be discussed. When the 
calling Subscriber at station fo3 disconnects, re 
lay 4 releases which in turn releases relay 
il. Relay flió releases, releasing relay 23, 
when the called. Subscriber disconnects or when 
relay releases. When relay f l releases, it 
causes relay 20 to operate in a circuit which 
may be traced from ground through the lower 
winding of relay 2, upper middle front contact. 

: of relay 36, next to upper front contact of 
charge relay 49, lower back contact of relay 2, 
lower back contact of relay - , upper back con 
tact of relay f2., next to lower front contact of 
relay 36, inner upper back contact of relay 2, 
to battery through resistance f 59. Relay. 2) 
operated, locks over its inner lower front con 
tact and the inner upper back contact of relay 
2 to battery through resistance 59; connects 

ground over its lower middle front contact to . 
the middle lower back contact of relay, 2 to 
start conductor f60 to cause a coin-control cir 
cuit to be connected to the district junctor cir 
cuit, and furnishes a holding circuit for relay 
36 extending from ground over the lower front 

contact of relay 2, the upper back contact of 
relay 23 and the inner upper front contact and 
winding of relay 36 to battery. 
When ground is connected to Start conductor 
69 as a foresaid, the link and control circuit of 

FigS. 5 to 8, inclusive, functions to cause an idle 
coin-control circuit SUCh as is disclosed in FigS. 9 
to 12, inclusive, to be connected to the district 
junctor of Fig.1. The district junctors are di 
vided into groups of ten, one half of which 
groups have normal access through an A group 
of link circuits and the other half of which 
groups have normal access through a B group 
of link circuits to a plurality of coin-control cir 
cuits. A link control circuit is provided con 
mon to the A links and a similar control circuit 
is provided common to the B links, each control 
circuit being provided with ten group relayS. 50 
to 509, inclusive, corresponding to the ten groups 
of district junctors having access to the links 
!Controlled thereby and each group of ten dis 
trict junctors is provided with a group of relays 
such as 60 to 63, inclusive. For the sake of 
clarity only one of the link circuits, one of the 
two control circuits and the group relays of One 
district junctor group have been disclosed. 
Upon the connection of ground to conductor 

69, assuming that the district junctor is in the 
tenth Subgroup having normal access to a link 
circuit of the A group and assuming that there 
is a path available over the link: disclosed to a 
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coin-control circuit, a circuit is established for 
the No. 9 group relay .509 which may be traced 
from conductor 60 over a back contact of relay 
600, conductor 605, back contact of the hold 
magnet 93 of the primary link Switch Tef, up 
per back contact of relay 704, conductor 795, 
back contact of relay 60, upper back contact 
of relay 606, conductor 607, winding of relay 509, 
individual to the calling junctor subgroup, to 
battery. On calls from other junctor subgroups, 
similar circuits would be extended to the Wind 
ings of other group relays such as 500 and 504 
individual to such groups. The relays 500 to 509, 
inclusive, are arranged in a chain so that when 
Simultaneous calls from different subgroups of 
junctors are received only that group relay is 
effective which corresponds to the lowest num 
bered group of junctors in the order of prefer 
ece, 

It being aSSunned that both control circuits are 
idle, and that group relay 509 is the only group 
relay operated, the following circuits are estab 
lished: (a) from ground through the winding 
of relay 602, upper front contact of relay 569 
and upper back contacts of other group relays 
such as 504 and 500, conductor 5ff, No. 8 back 
contact of relay 609 through resistance. 60 to 
battery; (b) from battery through the winding 
of relay 606, conductor 698, to ground at the 
lower front contact of relay 509; (c) from bat 
tery through the winding of relay 6 , upper 
back contact of relay 62, No. 4 back contact of 
relay 609, conductor 63 to ground at the mid 
dle lower front contact of relay 599 and (d) at 
its upper back contact opens the circuit of relay 
5f 0 which releases to apply ground to conductor 
52 for starting a timing operation. With relay 
602 operated, a locking circuit is established for 
relay 509 which may be traced from battery 
through its winding and inner lower front con 
tact, conductor 53, lower front contacts of re 
lay 602, conductor 5 f4, inner upper front con 
tact of relay 509 and over the inner upper back 
contacts of other relays such as 54 and 560 to 
ground. 

Relay 606 upon operating opens the operating 
circuits of relays 500-599, and with relay 602 
Operated as described, closes a circuit for Oper 
ating relay 600, extending from ground over its 
next to lower front contact, the inner upper front 
contact of relay 602 to battery through the wind 
ing of relay 600. Relay 690, upon operating op 
erates relay 603 in a circuit from battery through 
its winding, the upper front contact of relay 602 
to ground at the front contact of relay 600 and 
individualizes the start conductors such as 6) 
of the Subgroup of junctors in which the calling 
junctor is located so that they become available 
for identifying the junctor which is calling. 
With relay 603 operated, the start conductors 
from the calling subgroup of junctors are extend 
ed to the operating windings of relays 70 to 
T9, inclusive and assuming that the district, 
junctor of Fig. 1 is the first junctor of the Sub 
group, a circuit is effective for operating relay 
70 extending from ground applied to the start 
conductor 60, No. 3 contact of relay 603, No. 10 
back contact of relay 64, conductor 65, upper 
winding of relay 70 to battery. If there is more 
than one simultaneous call in the Subgroup One i 
or more of relays TiO to 79, inclusive, may op 
erate. The operation of any One of these relays 
establishes a circuit for relay 62 extending from 
battery through the Winding of relay 62, upper 
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front contacts of operated relays if to 19, in 
clusive, conductor 6 7, No. 6 back contact of 
relay 609, No. 2 front contact of relay 63, con 
ductor 665, thence as traced to conductor 705, 
lower front contact of relay 692, conductor 54, 
inner upper front contact of relay 509, and over 
the inner upper back contacts of other group re 
lays including relays 505 and 500 to ground. Re 
lay 62 locks over its upper front contact to the 
Operating circuit just traced independent of re 
lay 6 ?; at its upper back contact opens the op 
erating circuit of relay 6 which starts to re 
lease and at its inner lower front contact pre 
pares a locking circuit for an operated relay of 
the groups 7:8 to 9, inclusive, and an operat 
ing circuit for relay 6f A as later described. 
With the link circuit disclosed idle, as as 

Sumed, relay 693 upon operating establishes a 
circuit from ground over the lower back con 
tact of hold magnet 738 of the primary link 
SWitch 0 , conductor it, No. 14 contact of re 
lay 633, conductor 68, lower back contact of 
relay 5 5, winding of relay 5 S to battery. If 
relay 862 is not operated, indicating that the 
first group of five coin-control circuits in which 
the control circuit disclosed in Figs. 9 to 12, in 
clusive, is located, is not being held by another 
link and control circuit, and two or more coin 
Control circuits of the group are idle, a circuit 
Will be established upon the operation of relay 
56 extending from battery through the upper 
Winding of relay 823, conductor 838, lower back 
contact of relay 4, conductor iO3, contact of 
relay 5 6, lower back contact of relay 517, con 
ductor 58, next to lower back contact of relay 
862, upper back contact of relay 89 and to 
ground over chain contacts controlled by the 
coin-control circuit busy relays 805 to 807, in 
clusive of the group. Similar test circuits are es 
tablished by the operation of relay 516 or of re 
lay 5f to determine if there are two or more 
idle coin-control circuits in the three other 
groups to which the link circuits have access and 
if Such idle control circuits are found, the cor 
responding coin-control circuit group relays 824 
to 825 will also be operated. 

It Will be recalled that upon the operation of 
relay 6:2, slow-to-release relay 6 started to re 
lease. As soon as relay 6 f is fully released 
and closes its back contact, a circuit is there 
upon established for relay 5i extending from 
battery through the winding of relay 57, con 
ductor 520, back contact of relay 6 to ground 
at the inner upper front contact of relay 6 2. 
If any group of coin-control circuits is not being 
held busy by another link and control circuit or 
if the coin-control group busy relay 8 is not 
Operated, the corresponding group relays 823 to 
826 will be operated. For example, the relay 823 
Will be Operated in a circuit from battery through 
its upper Winding, thence as traced over the 
front contact of relay 516, middle lower front 
contact of relay 5, conductor 52, outer lower 
back contact of relay 802 to ground at the inner 
upper back contact of relay 80 f. 
When one or more of the group relays 823 to 

826, inclusive, have operated on either the first 
or Second test, a circuit is closed for operating 
one of relays 609 to 3i f individual respectively 
to the Several link and control circuits. In the 
present instance relay 89 will be operated in a 
circuit extending from ground through its Wind 
ing, lower front contact of group relay 823, con 
ductor 8 2, No. 1 front contact of relay 603, low 

front contact of relay 6 ft, conductor 6f 6, lower 75 er front contact of relay 612, No. 9 back contact 
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of relay 69, resistance 69 to battery. Relay 
809, upon operating, locks over its lower trans 
fer contacts; opens the operating circuits of other 
relayS Such as 810 and 8 associated with the 
group relays 824 to 826 of the control circuit 
disclosed and the operating circuits of similar 
relays of the other control circuits, closes a cir 
Cuit for operating relay 5 5 extending from bat 
tery through the winding of relay 55, conductor 
522, upper front contact of relay 809 and upper 
back contacts of relays 80-8 to ground and 
establishes a locking circuit for the operated 
group relay 823 extending from battery through 
the lower winding and inner lower front contact 
of relay 823, upper contact of relay 809 and 
thence to ground as traced at the upper back 
contact of relay 8ff. With no other relay such 
as 80 or 8 operated, no locking circuits for 
other operated group relays 824 to 828 Will be 
established. 

Relay 515 upon operating (a) opens the cir 
cuits of relays 56 and 59 which release in turn 
Opening the operating circuits of all group relays 
823 to 826, inclusive; (b) closes a locking circuit 
for the lowest numbered operated relay of the 
groups 0 to 9, in the case assumed relay TiO, 
which may be traced from battery through the 
lower Winding and inner lower front contact of 
relay G, conductor 62, next to upper front con 
tact of relay 5 5, conductor 523, inner lower front 
contact of relay 62 to ground over the No. 2 
back contact of relay 69; (c) closes the operat 
ing circuit of relay 64 from ground applied to 
conductor 620, thence through the winding of 
relay 6.4 to battery; (d) establishes a locking 
circuit for relay 62 extending from ground at 
its uppermost front contact over conductor .67, 
lowermost front contact of relay 7:0, conductor 
66, upper front contact of relay 62 and through 
the winding of relay 622 to battery; (e) by-passes 
OVer its next to inner upper front contact; the 
lower contacts of relay 62 included in the oper 
atting circuit of relay 809; and (f) establishes 
the operating circuit of relay 72 associated with 
the operated group relay 823 which may be 
traced from battery through the winding of relay 
72, conductor 2, upper front contact of relay 
823, inner upper back contacts of relays 826, 825 
and 824, inner upper front contact of relay. 823, 
conductor 8f3, middle lowerfront contact of relay 
5 5, conductor 524 to ground over the No. 1 back 
contact of relay 609. 
Relay 28 upon operating connects ground 

to conductor 22 over its No. 2 front contact; over 
its Nos. 4 to 8 front contacts connects the inner 
front contacts of relays 7 ft) to 79 with the up 
per armatures of relays 895 to 80; prepares 
Over its NOS. 12 to 6 front contacts circuits from 
the select magnets 723 to 25 of the secondary 
link switch 2 to the upper front contacts of 
relays 85 to 8 and prepares circuits over its 
Nos. 9, 10 and 11 front contacts extending in 
multiple to five coin-control circuits such as is 
disclosed in Figs. 9 to 12, inclusive. Relays 895 
to 87 will be operated at this time if their cor 
responding coin-control circuits are busy. The 
connections to the upper armatures of relays 
865 to 8G are connected in a chain circuit 
through the contacts of relays 70 and 9, in 
clusive, so as to operate relays 85 to 87 with a 
preference in accordance with which the ten 
district junctors is being served as determined 
by the lowest numbered operated relay of relays 

to 729, inclusive. - 
It has been assumed that relay to has been 
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Operated. It will now be assumed that the first 
coin-control circuit of the selected or first group 
is idle and that therefore relay 805 is not oper 
ated and with relay 70 operated, a circuit is now 
established from ground over the No. 12 front 
contact of relay 644, upper back contact of relay 
62, conductor 622, inner upper front contact. 
of relay 70, No. 4 front contact of relay 720, 
conductor. 726, upper back contact of relay 805, 
winding of relay 8f 5, inner upper normal con 
tacts of relays 816-8; 7 to battery. Relay 815 
upon operating (a) locks over its inner upper 
front contact and conductor 722 to ground over 
the No. 2 front contact of relay 72; (b) opens 
at its next to inner upper normal contacts the 
operating circuit of the preceding relay of the 
group 85 to 87, in the case assumed no pre 
ceding relay; (c) connects the No. 1 contact of 
relay 729 over conductor 12, the upper front 
contact of relay 85 to conductor 128 extending 
to the Selected coin-control circuit and Over the 
No. 12 front contact of relay 728 to battery 
through select magnet 723 of the secondary link 
Switch 02. Relay 85 also closes a circuit for 
relay 62 which may be traced from battery 
through the winding of relay 622, conductor 623, 
the No. 3 front contact of relay T20, conductor 
729, to ground over the lower front contacts of 
relay 85, and over these contacts also completes 
the circuit of relay 802 causing it to Operate and . 
make the five coin-control circuits of the group 
Selected to test busy to other links and control 
circuits. Relay 82 remains operated until all 
operated relays 85 to 8 have released. When 
relay 64 operated with relay operated, a cir 
cuit was closed for the select magnet 730 of the 
primary link switch of extending from ground 
over the No. 3 back contact of relay 609, No. 11 
front contact of relay 644, conductor 624, upper 
front contact of relay is, through the winding 
of Select magnet 730 to battery. As soon as the 
coin-control circuit to be used has been selected, 
the ground applied to conductor 623 for operat 
ing relay 62 is connected over the upper front 
Contact of relay 62, conductor 625, lower back 
contact of relay 3, conductor 732, thence to the 
next to Outer lower front contact of relay 823, 
Condu:ctor 88, the next to upper front contact 
of relay 603, conductor 626, upper back contact 
of relay 33 to battery through the hold mag 
nets 703 and 76 of the primary link switch Of 
and through the hold magnets 734 and 735 of 
the secondary link switch Te2. Upon the oper 
ation of the hold magnets the district junctor 

5 is Connected through the cross-points of the pri 
nary and Secondary link Switches to the Selected 
coin-control circuit. 
When the link and control circuit selected the 

coin-control circuit of Figs. 9 to 12, inclusive by 
applying ground to conductor 728, relay 99 oper 
ated (a) connecting the winding of relay GO 
Over conductor C3 and its upper front contact 
to conductor 90 so that this relay may operate 
if ground is applied to this conductor by a dis 
trict junctor that requires overtime monitoring 
service as will be hereinafter described; (b) over 
its inner upper front contact connects together 
conductors 736 and 37 thereby, operating relay 
73 over a circuit which may be traced from 
ground on conductor 626 over the sleeve cross 
point contacts closed by hold magnet 34, con 
ductor 736, contacts of relay 990, conductor 737, 
No. 9 contact of relay 20, winding of relay 73 
to battery; (c) connects the upper winding of 
relay 962 Over the next to Outer upper front con 
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tact of relay 90 to conductor 38; (d) prepares 
at its next to outer lower contact a circuit for 
operating relay 903 over conductor 739 and (e) 
over its outer lower contact connects the Wind 
ing of relay 64 over conductor 005 to con 
ductor 740 So that this relay may operate for coin 
return service as will be hereinafter described. 
Relay 73 upon operating removes at its lower 

back contact the shunt circuit of relay 14 and 
relay 74 operates in the operating circuit of 
relay 62 previously traced in turn establishing 
the circuit of relay 742 extending from battery, 
winding of relay 742, front contact of relay 14 
to ground at the back contact of relay 43. Re 
lay 742 locks over its upper front contact and 
conductor 627 to ground at the middle upper 
front contact of relay 62, prepares Over its inner 
lower front contact the operating circuit of link 
and control release relay 609 and over its inner 
and outer upper front contacts connects ground 
from conductor 627 over the No. 11 front contact 
of relay 720 to conductor 39. 
Assuming that ground has been connected to 

conductor 57 by the action of the district junc 
tor circuit of Fig. 1 as before described to thereby 
establish the condition for coin collection, relay 
OO operates in a circuit from battery through 

its winding, conductor f(06, lower middle back 
contact of relay 903, outer lower back contact of 
relay 904, conductor 744, through contacts of 
cross-bar switches 7 and 792 to said ground on 
conductor f 57. Relay )) upon operating es 
tablishes a circuit for relay 905 extending from 
ground on the next to inner upper front contact 
of relay CG , conductor f30, inner lower back 
contact of relay 94, Winding of relay 995 to bat 
tery. Relay 905 upon operating connects ground 
over its inner upper front contact the inner lower 
back contact of relay 953, conductor 745, through 
the winding of busy relay 85 which operates to 
make the coin-control circuit busy to Subsequent 
calls and to connect ground over its inner upper 
front contact over conductor 819 and the inner 
lower front contact of relay 999 to the lower 
winding of relay 982 and battery causing relay 
902 to operate. Relay 905 also causes the Oper 
ation of relay f 388 in a circuit from battery 
through the winding of relay 908, conductor 
09, lower contact of relay 905, lower back con 

tact of relay 980 when this relay releases as here 
inafter described, conductor 4) through the 
cross-bar switches 79 and 702, conductor 65, 
upper middie back contact of relay 50 to ground 
on the lower back contact of relay 49, when this 
relay releases after its locking circuit is opened 
by the operation of relay 2 as hereinafter de 
scribed. Relay 902 in operating Supplements the 
operating ground for relay 905 with a holding 
ground connected over the upper middle contact 
of relay 902 and lower innermost back contact 
of relay 904. This is necessary to avoid a prena 
ture disconnection of the coin-control circuit in 
connection with overtime monitoring as Will be 
later described. Relay 962 also establishes a cir 
cuit from ground over its upper front contact, 
conductor 906, upper back contact of relay 03, 
normal contacts of jack 02, conductor 20 
through the winding of the timing signal relay 
200 to battery. The operation of this relay Will 
be described later. Relay 982 also connects 
ground from the next to inner lower front con 
tact of relay 906, lower front contact of relay 902 
to conductor $5, closes a holding circuit for coin 
collect relay f ( , extending from battery 
through the winding and inner lower front con 
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tact of relay 90?, conductor 8, to ground at 
the next to inner lower front contact of relay 
902 and closes a circuit from ground applied as 
previously described to conductor 33, thence 
Over the next to the lower front contact of relay 
900, inner lower front contact of Irelay 962, to 
battery through the winding of relay 963. 

Relay 993 operated (a) locks over a circuit 
from battery through its winding and inner lower 
front contact to ground on the in their upper front 
contact of relay 95; (b) coinects ground from 
the next to inner lower front contact of relay 982 
over the inner upper front contacts of relay 903 
to the Sleeve conductor 3; (c) establishes an 
energizing circuit through the upper winding of 
relay 962 over the inner upper contacts of relay 
903 to ground at the next to inner lower front 
contact of relay 982; (d) applies this Sanne ground 
over the next to upper front contact of relay 900, 
conductor 38, No. 10 contacts of relay 29, Wind 
ing of relay 43 to battery; (e) partially prepares 
the operating circuit of relay 262 by connecting 
ground from the lipper front contact of relay 
00?, conductor 9 f, lower front contact of relay 

903 to the inner upper back contact of relay 999 
and thence over conductor 233 to the Winding 
of relay f 202 and (f) over its inner upper front 
contact connects ground to conductor 45 to 
further hold the busy relay 365. Relay i3, upon 
Operating, completes a circuit from ground over 
its upper front contact, inner lower front contact 
of relay 742, conductor 628, winding of release 
relay 609 to battery. Relay 639, upon operating, 
opens the circuits of relays 692, 29, 839 and pri 
mary select magnet 738 which thereupon re 
lease, opens the holding circuits of relays 7 O and 
64 and locks Over its upper front contact to 
ground supplied by relays 62, 3, 57 and 603. 
Relay 899, upon releasing, releases relays 823 and 
85 and relay 602, upon releasing, releases relays 
603 and 509. Relay 606 releases if not held by 
another operated relay of the group 59 to 599. 
Relay 720, upon releasing, releases relays 73 and 
743 and the operated select magnet T23. Relay 
8f3, upon releasing, releases relay 82 and opens 
the operating circuit of relay 99 which now re 
leases. The link control circuit is now com 
pletely released and is available for the use of 
Other district junctor circuits. 

Relay 900, upon releasing, disconnects con 
ductors T36, 737 and 739 and closes the previously 
traced circuit for relay 202 which now operates. 
For coin collect calls, relay 20 operated as de 
scribed hereinbefore and locks to ground on the 
next to inner lower front contact of relay 902. 
Relay 292, upon operating, closes the holding 
circuit of relay of 2 Which extends from ground 
over the inner lower front contact of relay 202 
and conductor 204 to the inner upper front con 
tact of relay 02; closes the holding circuit of 
relay 03 which extends from ground over the 
lower front contact of relay 202 and conductor 
295 to the inner upper armature of relay 03 
and closes a holding circuit from ground over the 
inner upper front contact of relay 202 to the 
upper make contact of relay 206. Relay 202 
also connects the interrupter 208 over a circuit 
from the interrupter over the upper front con 
tact of relay 202, conductor f 239, middle lower 
back contact of relay ff03, conductor ff04, con 
ductor of to ground at the upper front contact 
of relay foot whereby, at the first closure of the 
contacts of interrupter 208, relay 206 operates 
through its upper normally closed contacts and 
winding and resistance 20 to battery and locks 
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through its upper make contacts to ground at 
the upper inner contact of relay 202. Relay 
20 is shunted by ground connected to its wind 

ing through its upper back contact and does not 
operate with relay 206 at this time. When the 
interrupter contacts open and remove ground 
from the upper back contact of relay 27, relay 
20 operates in a circuit from battery through 
resistance 2 ?, winding of relay 27 to ground 
over the upper front contact of relay 25. Relay 
20, upon operating, causes the operation of re 

lay 92 over a circuit extending from battery 
through its winding, conductor 14, inner lower 
back contact of relay 5, lower back contact of 
relay G, conductor , lower back contact 
of relay it is, conductor is 3, inner lower front 
contact of relay 26 to ground over the lower 
front contact of relay 27. The application of 
ground to conductor by relay 2 also com 
pletes a circuit extending from conductor , ; 
upper back contact of relay 3, conductor it, 
upper back contact of relay f2 2, conductor 2A3, 
upper back contact of relay ( , conductor 8, 
middle upper back contact of relay 94, con 
ductor 46 through contacts of cross-bar Switches 
3 and 92, conductor 6, winding of relay 2 

to battery, thereby operating relay 2. 
Relay 6.2, upon operating, locks over the pre 

Viously traced circuit under the control of relay 
22; partially prepares a circuit for relay of 5 

over its lower front contact and connects coin 
collect battery of 9 through resistance lamp 2, 
winding of relay 2, lower front contact of re 
lay S., lower back contact of relay foes, inner 
lower front contact of relay 2, upper back 
contact of relay F5, conductor 22 to the cen 
ter terminal of the primary Winding of trans 
former 9, thence through the lower half of the 
Winding, upper back contact of relay 9, con 
ductor 94, inner upper back contact of relay 

6, conductor 88, upper back contact of relay 
98 to conductor i7 and from the center ter 
minal of the transformer through the upper half 
of the primary winding, over conductor 99, inner 
lower back contact of relay 6, conductor 9, ; 
inner lower back contact of relay 98 to con 
ductor 48. Conductors and 3 are extended 
through the cross-bar SWitches and 2 of 
Fig. 7, over conductors 62 and 63, through the 
upper and inner lower front contacts of operated 5 
relay f : 2, over the conductors of line 0 to the 
Subscriber's station 03. 

Relay 32 operates in this circuit, provided a 
coin has been deposited in the coin box 64 which 
has thereby connected ground 9 through coin 
box contact $8 and the Winding of coin magnet 

8 to the tip conductor of line and through 
the SWitchhook contacts of the station 3 to the 
ring conductor of the line. Coin collector magnet 
3 is now Operated and collects the coin 5 in 

a manner well known in the art. Relay 21, 
upon operating, establishes a circuit for operating 
relay 2 which may be traced from ground over 
the contacts of relay 2, through the winding 
of relay 32 to battery. Relay 2, upon oper 
ating, Gcks over its inner lower front contact 
and conductor 23 to ground over the inner 
upper front contact of relay 92; connects hold 
ing ground over its upper front contact, con 
ductor 87 and inner lower back contact of relay 
94 to the winding of relay 965 and partially pre 
pares a circuit through its lower front contact 
over conductor 24, the next to upper back con 
tact of relay 5, conductor through the 
Winding of relay 93. 
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At the Second closure of the contacts of in 

terrupter 208, relay 206 is shunted by ground 
connected through the upper front contact of 
relay 2 to a point between the winding of 
relay 206 and resistance 2), whereupon relay 
26 releases but relay 27 is held operated 
through the upper normal contacts of relay i2O6 
to ground over the interrupter contacts. When 
he interrupter contacts again open, relay 20 

releases and establishes a circuit for relay 5 
cxtending from battery through the winding of 
relay 5, lower front contact of relay of 2, con 
ductor 35, lower back contact of relay 908, con 
ductor 9 to ground at the lower back contact 
of relay i2O7. Relay 05, upon operating, locks 
to ground over its upper front contact; opens at 
its upper back contact the circuit over which 
coin Collect battery Was applied, thus releasing 
relay 2, and Operates relay 5 over a circuit 
extending from battery, through the winding of 
relay 85, conductor f, next to inner lower 
back contact of relay 3, upper middle back 
contact of relay 2, inner lower back contact 
of relay 3, inner lower front contact of relay 

5, upper inner front contact of relay G0, 
next to lower back contact of relay (90, con 
ductor 34, lower back contact of relay O3, 
conductor 2, inner lower back contact of relay 
93, conductor 89 to ground at the inner upper 
front contact of relay 85. If relay 92 has op 
erated in response to the operation of relay 2, 
as before described, thus indicating the presence 
of ground at the coin box fel, a test is now made 
to determine whether the coin box 94 has been 
Satisfactorily cleared as it should normally be 
cleared by the operation and release of the coin 
magnet 8. 
Under this condition, at the beginning of the 

third closure of interrupter contacts 23, relay 
26 operates but relay 20 is shunted and does 
not operate, as before described in connection 
with the first closure of the interrupter con 
tacts. When the interrupter contacts again open, 
Irelay 2 also operates and a circuit, is now 
established from battery through the winding 
of relay 98, over the circuit previously prepared 
by the cloSure of the lower front contact of re 
lay 5, thence over conductor is and 
front contacts of relays 26 and 27 to 
grOUnd. Relay 958, upon operating, locks over 
itS Operating circuit previously traced to conduc 
tCr 24, thence over the lower front contact 
of relay 2, conductor 26 to ground at the 
next inner lower front contact of relay 98; par 
tially prepares a circuit for operating relay 984, 
as will be hereinafter described, by closing its 
lower front contacts and closes a circuit for 
charging the condenser of station 3 and the 
line capacity through the winding of relay 91, 
which circuit may be traced from battery through 
the winding of relay 9 f, inner lower front con 
tact of relay 98, the ring conductor 788 and 
thence Over the ring of the established connection 
and another circuit for the winding of relay 9 
Over conductor 9 2, lower back contact of relay 
is, conductor 27 and inner upper front con 
tact of relay 988 to tip conductor 47 and thence 
Over the tip of the established connection. Re 
lay 92, even though the coin box has been suc 
cessfully cleared, due to the capacity charging, 
may Operate nonentarily but its contacts are 
ineffective to operate relay 93 until relay 26 
releases at the beginning of the fourth closure 
of interrupter contacts 28. Assuming that re 
lay 9? does not operate effectively due to the 
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successful clearing of the coin, then a circuit 
is closed for relay 964 which may be traced from 
battery through the winding of relay 90, con 
ductor 9 i4, upper middle back contact of relay 
is, conductor 328, upper back contact of re 
lay 9:3, next to lower front contact of relay 
968, conductor $f to the lower back contact of 
relay 20 when it releases after the end of the 
fourth closure of interrupter contacts 208. The 
coin-control circuit is then released, as Will be 
hereinafter described. If, however, relay 9. 
operates steadily due to a stuck coin, then When 
relay 25 releases at the beginning of the clo 
sure of the interrupter contacts 28, then a cir 
cuit is closed for operating relay 9.f3 which may 
be traced from battery through the Winding of 
relay 9:3, contacts of relay 9: , lower front Con 
tact of relay 998, conductor 95, lower back con 
tact of relay 2 2, lower back contact of relay 
266 to ground at the lower front contact of re 

lay 207. Relay 9 i3, upon operating, locks over 
its lower front contact and conductor 9 6 to 
ground at the next to upper front contact of re 
lay 82; connects ground over its inner upper 
front contact to the winding of relay 9, there 
by discharging the capacity of the subscriber's 
line i to prevent bell tapping when relay 9 
is disconnected from conductors 737 and 38, 
and closes a circuit for operating relay 35 
which extends from battery through the Winding : 
of relay 25, conductor , next to inner lower 
back contact of relay C3, inner upper front 
contact of relay 032, conductor 9, lower front 
contacts of relay 93, to the holding ground for 
relay 93. 
The previous discussion describes a condition 

On a coin collect call Which existS When a Coil 
is found in the coin box and is either cleared 
or not cleared. The condition. When a COin is 
not found will now be described. If no coin 

... is found, relay 2 fails to operate and, conse 
quently, relay '02 does not operate. When re 
lay 5 operates, a circuit is therefore closed 
for operating relay 35 which may be traced 
from battery, through the winding of relay i5, 
conductor , next to lower back contact of 
relay 3, upper back contact of relay CC2, 
inner lower back contact of relay G3, inner 
lower front contact of relay if, inner upper 
front contact of relay f, next to lower back : 
contact of relay (), conductor 944, lower back 
contact of relay 3, conductor i? 2, inner low 
er back contact of relay 999 to ground on con 
ductor 8; 9. Relay G5, operated, releases re 
lay 3 which operated over the lower back 
contact of relay f 35 and conductor i4 to 
ground at the upper contact of relay 95 when 
relay 95 operated. Relay 5, operated, re 
moves ground applied to conductor 46, as pre 
viously traced, over its inner lower back contact, 
thereby releasing relay 2 of the district junc 
tor circuit of Fig. 1. Relay 3 is slow to re 
lease to permit relay 2 to release before relay 
A 36 is operated to avoid clicks at the calling 
station. Relay ft 06 is operated in a circuit from 
battery through its winding, upper back contact 
of relay 3, upper front contact of relay 5, 
conductor 5 to ground on the upper back Con 
tact of relay 94 and, upon Operating, connects 
transmission conductors 749 and 75 over its 
outer upper and outer lower front contacts to 
conductors is and extending to the line 
splitting jack 8 but these conductors are not 
used for stuck coin conditions; connectS conduc 
tors 8 and 39 over its inner upper and in 
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winding of relay 6, conductor 
front contact of relay ?o i3, niddle lower front 

2,248,566 
ner lower front contacts to conductors it 9 and 

2) extending to make contacts of relay O3; 
partially prepares the operating circuit for relay 
A 63 by connecting ground over its next to up 
per front contact to conductor 2f; releases re 
Iay 988 by opening its operating circuit at its 
next to inner upper back contact and partially 
prepares a circuit, for lighting lamp f : 8 by con 
necting battery over its next to IoWei front Con 
tact, over the inner upper back contact of relay 

3, conductor 22, lower front contact of re 
lay 26, conductor f 2:4, inner upper back con 
tact of relay 9 ti, upper back contact of relay 
98, conductor 93, inner lower front contact 
of relay 528, conductor 29, amp 08 to 
ground. Due to the interrupted action of relay 
206, lamp 3 will flash as a signal to the op 

erator that tile coin-CO trol Circuit has failed 
on a coin collect call Which Inay be due either 
to no coin in the coin box or to failure to collect, 
a.SSunning that the coin is present. 

Accordingly, the plug of the cord (Arcuit 23 
is inserted in jack 24 associated with lamp 

(0, completing the circuit for relay 03, pre 
pared by relay G5, over the sleeves of the plug 
and jack, whereupon relay 3 operates and ex 
tinguishes the lamp D9. The operator will now 
endeavor to Collect the coin by operating coin 
collect key 25 which will connect coin collect 
battery to the tip and ring of the line. If a coin 
is present, pilot relay 26 will operate lighting 
pilot lamp 21, but if no coin is present, relay 

26 Will not operate and lamp f 27 remains un 
lighted. If lamp 27 lights, the operator will 
close the Circuit a Second time and, if it remains 
lighted, it is an indication that the coin is stuck 
and can not be collected. Relay E 03, upon 
Operating, also connects condenser 28 across 
the tip aid ring conductors under the control of 
relay 3; holds relay 6 Operated over a cir 
cuit to ground at its upper front contact; oper 
ates relay G3 over a circuit extending from 
battery through the winding of this relay, con 
ductor 03 and the lower front contact of relay 

3 to ground on conductor f2 and opens at 
its upper back contacts the circuit of alarm re 
lay 260 So that an alarm will not be unneces 
Sarily given if the operator keeps the plug of the 
cord circuit 23 in the jack 24 for a long in 
terval. The purpose of relay 3 for the type 
of call being considered is to guard against pre 
mature disconnection should the operator inad 
Vertently plug into the release jack 29 instead 
of into monitoring jack f 24. Relay it 3, upon 
Operating, locks over its inner upper front con 
tact to ground on conductor 235; releases relay 

O5 by opening the operating circuit hereinbe 
fore traced, thereby causing relay 3 to oper 
ate; partially prepares the circuit for operating 
relay 906 extending from battery through the 
winding of Irelay 904, conductor 9 4, upper front 
contact of relay 8, next to upper front con 
tact of relay f i3, conductor 93 to ground over 
the lower contact of relay 30 which operates 
When the operator plugs into the release jack 
f 29 and closes a holding circuit for relay 06 
which may be traced from battery through the 

3, lower 

contact of relay 908, conductor 832 to ground 
at the next to upper front contact of relay O6. 
When the operator removes the plug from jack 

24, relay f O3 releases and relights lamp O 
until the operator inserts the plug into release 
jack 29 which operates relay f 30. Relay 30, 
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upon operating, operates release relay 904 over 
the circuit previously, traced and connects 
ground over its upper front contact to conductor 
45 extending to the link and control circuit, 

thereby keeping relay 85 operated and causing 
the coin-control circuit to be inaccessible to 
other district junctors requiring service until the 
operator removes the plug of cord circuit 23 
from jack f 29. The coin-control circuit is re 
leased from its connection with the district 
junctor circuit of Fig. 1 when relay 964 operates 
in a manner to be described hereinafter. 
The operation of the coin-control circuit for 

coin return after the calling subscriber has dis 
connected will now be described. Assuming that 
connection of the coin-control circuit has been 
established with the district junctor circuit of 
Fig. 1 in the mainner previously described, 
ground over the lower back contact of relay 49 
Will be connected over the middle upper back 
contact of relay 59, to conductor 35, thence 
through contacts of cross-bar switches and 
782 to conductor 746. Coin return relay 604 is 
then operated from battery through the winding 
of relay 4, conductor 35, lower front con 
tact of relay 9 to said ground on conductor 

is . Relay it 4, upon operating, locks over its 
inner lower front contact and conductor 0.8 to 
ground on the next to inner lower front contact 
of relay 992; connects coin return battery 33 
through resistance lamp f 34, middle lower front 
contact of relay BGE, thence over the circuit 
path before described for coin collection to the 
coin box 4 of the calling line; closes a circuit 
for relay 352, from ground over its upper front 
contact through the winding of relay 32 to 
battery and closes at its next to upper front con 
tact the previously traced circuit for relay 202. 
For an official or free call the completing trunk, 
not shown, is arranged so that relay 46 and, 
consequently, relay f49 do not operate and the 
circuits therefor function as for an incompleted 
call. 
The cperation of coin return relay 34, as 

before described, causes the coin at coin box is 
to be returned, the circuit functioning in a man 
her similar to that for the coin collection condi 
tion. If, however, there should be no coin in box 

4, or should the coin be stuck, then the coin 
control circuit functions as described for the 
coin collection condition except that lamp 
now lights steadily since the lower front contacts 
of relay 26 which furnished interrupted bat 
tery for the coin collect condition are now short 
circuited over the lower front contact of relay 

5 and conductors 22 and 24. The opera 
tor observing the steadily lighted lamp 80 now 
knows that the coin should be returned and, ac 
cordingly, Operates return key 32. If there is 
a coin present, relay 33 operates and lights 
pilot lamp 27. If the coin clears, lamp 27 is 
Inct lighted on the second attempt, but if lamp 
2 is relighted, this indicates that the coin is 

stuck and cannot be returned. 
The operation of the system will now be dis 

ussed for the condition whereby after the ex 
piration of a predetermined time interval follow 
ing the establishment of the conversational con 
nection between the calling and called sub 
scribers, the deposited coin is automatically col 
lected during conversation and a Warning tone 
is connected to the calling line to indicate that 
the expiration of the time limit is approaching. 
It has been found convenient to collect the coin 
at the end of approximately four and one-half 
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minutes, that is, one-half minute before the 
end of a five minute period covered by the initial 
coin deposit. It is to be understood, however, 
that any other time interval that may be de 
sired can be used. At the end of this five min 
ute interval, if no additional coin has been de 
posited, an overtime monitoring operator is 
called in to supervise the connection. 

Let it be assumed now that the called Sub 
scriber has answered and that cams 5, 52 
and fS3 have begun to time the call. AS SOOn 
as the timing device moves off normal, normally 
closed contacts 69 open. At the end of tWO 
hundred and sixty-five seconds, pick-up contacts 

i close and thereby provide a circuit for hold 
ing operated rotary magnet 58 after the charge 
relay 49 releases, as will be described herein 
after. Almost five Seconds later, that is, at the 
expiration of four and one-half minutes, con 
tacts 9 close, thus operating relay 20. Over a 
circuit which may be traced from ground through 
the lower winding of relay f2 and contacts 70 
to battery through resistance 59. Relay 20 
operates and then operates relay 50 in a circuit 
from battery through the winding of relay 50, 
upper inner front contact of relay 29, lower 
front contact of relay 36 to ground through the 
upper contacts of relay 7. Relay 20, upon 
Operating (d) connects battery 8 through re 
sistance 9, upper outer front contact of relay 
2C, upper inner front contact of relay 9 to 

line register 53, through contacts of the line link 
CrOSS-bar SWitches Sf and e2 and register 56 
to ground Which operates to indicate the com 
pletion of a call over its associated line; (b) par 
tially prepares over its upper middle front con 
tact a ground connection for holding relay 2 
Operated when this relay subsequently operates; 
(c) locks through its lower winding and inner 
lower front contact and the upper inner back 
contact of relay 2 to battery through resist 
ance 59; (d) connects ground over its lower 
middle front contact through the lower middle 
back contact of relay 2 to start conductor 60 
to Summon a coin-control circuit; and (e) closes 
an auxiliary folding ground for relay 36 which 
Inay be traced from ground over the lower outer 
front contact of relay 23, through the lower 
and upper inner front contacts and winding of 
relay f36 to battery. This has no useful func 
tion at this time. 
When the connection to the coin-control cir 

cuit is established as before described in con 
nection with the operation of the system for 
Coin control after the calling subscriber discon 
nects, relay 2 operates and the coin-control 
circuit receives a signal over conductor 5 to 
collect the coin. When this signal is received, 
the coin-control circuit functions as before de 
Scribed except that now relay OG3 is not oper 
ated since there is no ground on conductor 749 
because the calling subscriber has not discon 
nected. With relay i (8 not operated, a warn 
ing tone Will be superimposed upon conductors 
8 and 48 through the windings of transformer 
98. This tone is produced by battery impulses 
furnished by interrupter 335 and transmitted 
through transformer 636, upper middle back 
contact of relay t8, next to upper front con 
tact of relay 1691, condenser fo37, conductor 
1838 and transformer 987 to the coin box con 
trol circuit path before traced. When relay 

i5 operates as before described, it Operates 
release relay 984, provided a coin has been found 
in the coin box 4 over a circuit from battery 
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through the winding of relay 984, upper back 
contact of relay G88, middle lower front contact 
of relay G02, inner lower front contact of relay 
05, inner upper front contact of relay f60, 

next to lower back contact of relay 69, con 
ductor 044 and thence, as previously traced, to 
ground on conductor 89. Relay 984, upon Op 
erating, releases the coin-control circuit as here 
inafter to be described. The stuck coin test 
using relay 9 , which test was hereinbefore de 
scribed, is not made at this time so as to avoid 
interrupting the conversation. This test is made 
after disconnection. However, if the coin-con 
trol circuit finds that no coin has been deposited, 
as evidenced by the non-operation of relay O2 
and, consequently, of relay 862, then a circuit 
is closed for immediately flashing the Overtime 
monitoring lamp f : . This circuit may be 
traced from ground through lamp ff0?, conduc 
to 34, inner lower back contact of relay 008, 
thence over the circuit before traced for coin 
control lamp 30. When the operator obserWeS 
the flashing lamp , she inserts the plug of 
cord if 23 in the overtime monitoring jack 35, 
relay O3 operates, and the circuits function as 
before described. Relay 2 of the district 
junctor circuit of Fig. 1 operates as before de 
Scribed in connection with a stuck coin condition 
and the calling line is connected to conductors 
62 and 53. The called Subscriber's station is 

bridged across the connection by means of con 
ductors f66 and 67. For this condition the 
Operator requests the deposit of a coin. Which 
She immediately collects by the operation of the 
cord circuit collect key 25. 
The Operation of the System for ovel'tine 

monitoring by an operator will now be described. 
When the test indicates at the end of a five 
minute period that the coin has been deposited, 
the coin-control circuit is released and conversa 
tion through the district junctor is uninterrupted. 
If no coin is found, then the monitoring operator 
is signaled with a steadily lighted lamp and the 
operator, upon answering the signal, requests 
that the calling subscriber deposit a coin in pay 
ment for the succeeding overtime interval or per 
mits the calling subscriber to disconnect if the 
conversation is to be terminated. If the calling 
subscriber maintains that a coin has been de 
posited or disconnects, the operator removes the 
Cord circuit plug from the monitoring jack and 
the coin-control circuit is then required to verify 
that a coin has been deposited or that disconnec 
tion has occurred. If neither of these conditions 
is found to exist, the coin-control circuit signals 
the operator a second time indicating that the 
SubScribers are still talking and that a coin has 
not yet been deposited for the overtime interval. 
The operator then repeats the procedure and if 
the calling Subscriber fails to respond, the opera 
tor may interrupt the conversation by use of the 
line splitting jack 8. When the operator dis 
connects a second time, the coin-control circuit 
repeats the procedure of Verifying disconnection 
or the presence of a coin at the calling station. 
When a coin is found to be present, the coin-con 
trol circuit dismisses the district junctor. If dis 
connection is effected, the coin-control circuit is 
required to proceed with coin return service to 
insure that the coin box has been properly cleared. 
The operation of the System for overtime moni 

toring will now be discussed in detail. It will be 
assumed that the district junctor of Fig. 1 has 
cooperated with the coin-control circuit to collect, 
at the end of the four and one-half minute period, 
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the coin deposited in the coin box 64. The tim 
ing mechanism continues to revolve since a lock 
ing circuit for rotary magnet 58 is naintained 
through contacts Tl, lower contacts of relay 
f36 to ground on the upper contacts of l'elay it. 
Relay 50 also remains operated being locked over 
its inner lower front contact to ground on the 
operating circuit of nagnet 58. A Small inter 
val before the timing device completes a cycle of 
five minutes contacts 69 reclose and a circuit is 
closed for operating relay 20, which relay re 
leased when ground was removed from conductor 
6i following the dismissal of the coin-control 

circuit after the four and one-half minute period, 
The circuit of relay 20 may be tlaced from 
ground through its lower winding, Outer lower 
front contact of relay 59, contacts G9, upper 
front contact of relay 50 through resistance 39 
to battery. The operation of relay 20 Summons 
a coin-control circuit as before described and 
closes a circuit for holding relay 59 and magnet 
f58 energized after contacts open at the end 
of the five minute interval. This holding circuit 
for relay 50 may be traced from battery through 
the winding of relay 50, upper inner front con 
tact of relay 20, lower front contact of relay S6 
to ground on the upper contacts of relay fl. 
Magnet 58 is held to the same ground through 
the lower inner front contact of relay 50 and the 
timing device continues to function. However, 
the actual timing of the call will not be resumed 
until the coin-control circuit is released. When 
this occurs holding ground on conductor 64 is 
lemoved and relay 20 releases thereby releasing 
relay 50. The release of relay 50 opens the 
operating circuit of magnet 58 which is So Con 
structed that it now immediately restores to nor 
mal and the timing of the call is resumed. If, 
however, assuming an extreme condition that the 
coin-control circuit should be held until contact 
f7f reclosed, thereby maintaining the operation 
of magnet 58, the district junctor must then 
wait until contacts Tf open, that is, until the 
timing mechanism has restored to normal before 
timing is resumed. As before stated, the presence 
of ground on conductor 62 is a signal to the coin 
control circuit that overtime monitoring is re 
quired. This ground is connected over the lower 
back contact of relay 49, upper middle front 
contact of relay 50 and next to upper back con 
tact of relay 2 to conductor 62 through the 
cross-bar switches 70 and 702, conductor 747, 
inner upper back contact of relay 908, conductor 

08, inner upper back contact of relay 06, con 
ductor 90, upper front contact of relay 900, con 
ductor OC3, through the winding of overtime 
relay 990 to battery. Relay 000 operates, locks 
when relay 992 operates in a circuit over its upper 
front contact, inner upper back contact of relay 
068, conductor 939 to ground over the next to 

outer lower front contact of relay 902. After the 
link and control circuit has operated relay 903 
it causes the release of relay 900 as before de 
Scribed. 
When relay 900 releases, relay 202 operates 

from battery through its Winding, Over conduc 
tor 203, the inner upper back contact of relay 
900, the lower front contact of relay 903, con 
ductor f iO4, middle lower back contact of relay 
f 103, conductor 209, conductor 25 to ground 
at the inner lower front contact of relay 000. 
Relay 202 upon operating connects ground from 
conductor 25 over its upper front contact to 
interrupter 208, supplies locking ground for re 
lay 02 and operating ground for relay 206 
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as previously described and connects ground to 
ring conductor 750 to guard against clicks to the 
Subscribers when the transmission circuit of the 
district junctor circuit is interrupted to permit 
testing the calling station for the presence of the 
Overtime deposit. This circuit may be traced 
from conductor 759 over the lower back contact 
of relay 03, conductor 36, middle upper front 
contact of relay 292, conductor 2 6, upper back 
contact of relay 5, conductor 5 to ground 
at the upper back contact of relay 994. Relays 
206 and 207 now operate and release in re 

Sponse to the operation of interrupter contacts 
208. When relay f206 operates, it operates re 

lay 02 and connects ground to conductor 746 
Over circuits previously traced. Ground on Con 
ductor 746 causes relay 2 of the district junctor 
to operate which connects the calling station to 
conductors 62 and 63 extending to the coin 
control circuit. Relay of 2 upon operating 
causes the operation of relay 908 in a circuit 
from battery through the winding of this relay 
over the circuit previously traced through the 
upper front contact of relay ice 2 to the holding 
ground of relay 968. Relay is 2 also partially 
prepares a circuit for relay to 5 which may be 
traced from battery through the winding of re 
lay 5 through the lower and next to upper 
front contacts of relay 0 2, conductor 040, 
inner upper normally open contacts of relay 

05, conductor 37, middle upper front con 
tact of relay 600, conductor 28, upper back 
Contact of relay 9:3, next to lower front contact 
of relay 988, conductor 9: G to ground at the 
lower back contact of relay .207. Relay 998 
operated partially prepares a circuit for operat 
ing release relay 34 by closing its next to lower 
front contact; closes the circuit for charging the 
Station condenser and the capacity of the con 
nection through the winding of relay 9 which 
has its contacts made ineffective for a short in 
terval to guard against false operation of relay 
Si3 on line Surges and prepares a circuit for op 
erating relay 93 if the coin is present in coin 
box 84, all of which has been described in con 
nection With the operation for stuck coin con 
ditions. If relay 9 should operate on any line 
Surges at this time, it should release before its 
contacts are made effective when relay 206 re 
leases at the beginning of the second closure of 
interrupter contacts 263. If a coin has been de 
posited, relay 9, f will operate as soon as relay 
938 Operates so that when relay 26 releases, re 
lay 93 will operate immediately. Relay 93 op 
erated connects ground to ring conductor 748 over 
a circuit from ground at the inner upper front 
contact of relay 9.f3 and inner lower front con 
tact of relay 968 to prevent bell tapping on sub 
Scriber coin lines when relay 9 if is disconnected 
from the calling line and operates release relay 
9 is over conductor 9 A, inner upper back contact 
of relay 002, conductor Si and lower contacts 
of relay 3:3 to the operating ground for relay 
333. Relay 994 upon operating releases the coin 
control circuit as Will be hereinafter described. 

If a coin has not been deposited, relay 9 and 
consequently relay 9:3 will not be operated when 
he contacts of relay 9 are made effective when 
relay 236 releases at the beginning of the sec 
old closure of interrupter contacts 298. When 
relay 297 releases at the end of the second clo 
sure of interrupter contacts 28 a circuit is 
closed for operating relay 5 which may be 
traced from ground on the lower back contact 
of relay 237, conductor 90, next to the lower 
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front contact of relay 98, upper back contact 
of relay 9.f3, conductor f028, middle upper front 
contact of relay (), next to the inner lower 
back contact of relay 3, conductor fif, wind 
ing of relay 95 to battery. Relay 05 upon 
operating locks to ground in a circuit from bat 
tery through its Winding over conductor next 
to inner lower back contact of relay 03, con 
ductor f 37, inner upper front contact of relay 

5, conductor 40, next to the inner upper 
front contact of relay 0f2, to ground at the inner 
upper front contact of relay 5. The Opera 
tion of relay f (5 opens at its lower back contact 
the circuit of relay 3 which releases and closes 
a circuit for operating relay 06 which may be 
traced from battery through the Winding of re 
lay 8, upper back contact of relay 3, upper 
front contact of relay ff05, conductor f 15, to 
ground at the upper back contact of relay 904 
Which did not operate to release the coin-control 
circuit since by aSSumption no coin Was foun 
in the coin box 04. 
The signaling of the operator due to the non 

detection of the overtime coin deposit Will now 
be discussed. With relay C6 operated, the 
shunt consisting of the serially connected resist 
ances 38 and f39 is disconnected by the outer 
back contacts of relay 06 from the talking con 
ductors 749 and 750. This shunt is used to re 
duce clicks at the station of the calling Sub 
scriber. Relay (5 operated also prevents 
ground from being connected to conductor 46 
thereby avoiding the operation of relay f2 in 
the district junctor circuit of Fig. 1 which would 
interrupt the conversation between the subscrib 
ers while awaiting the response of the monitor 
ing operator. This circuit path which is kept 
open may be traced from conductor 746 through 
the upper middle back contact of relay 904, con 
ductor f08, upper back contact of relay 004, 
conductor f23, upper back contact of relay 2? 2, 
Conductor foll, upper back contact of relay 
:03, conductor 27, next to inner lower back 
contact of relay 6, (which relay operates after 
relay 5), inner lower back contact of relay 

95, conductor of 4 to the locking ground of 
relay ei2. Relay 0s also connects the talking 
conductors 49 and 50 over its outer front con 
tacts and over conductors f 6 and 7, to the 
line splitting jack i8; releases relay 908 by 
opening the operating circuit thereof previously 
traced at its next to inner upper back contact; 
connects conductors f 8 and 93 over its inner 
front contacts to conductors 9 and 20 which 
extend to the innermost contacts of relay 3 
and lights lamp f { i steadily when relay 908 re 
leases. This circuit may be traced from ground 
through lamp i, conductor 34, inner lower 
back contact of relay 638, conductor 98, upper 
back contact of relay 968, inner upper back con 
tact of relay 964, conductor 24, inner upper 
front contact of relay 30, lower back contact 
of relay ft) 3, conductor 22, inner upper back 
contact of relay if 83, to battery over the next 
to lower front contact of relay 6. 
The operator answers the call by inserting 

the plug of cord circuit 23 into the overtime 
monitoring jack 35 and relay 03 operates 
over the sleeve circuit. Relay ft3 operated (a) 
opens the circuit of lamp C thereby extin 
guishing it; (b) connects condenser 28 under 
the control of relay f 3 across talking conduc 
tors 9 and 20 to guard against clicks to 
the operator as well as to the subscribers While 
the connection is being established from the 
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calling line to the operator's position and also 
while the transmission battery is being removed 
by relay f2 of the district junctor which oper 
ates later; (c) furnishes a holding circuit for 
relay G6 over its upper front contact so that 
relay 06 will remain operated as long as the 
cord circuit is plugged into jack f35; (d) op 
erates relay 03 over conductor 030, the lower 
front contact of relay 03 to ground on Con 
ductor 89; (e) opens at its upper back contact 
the circuit of time alarm relay 200 to prevent 
the sounding of an alarm if the plug should be 
kept in jack 35 for an abnormal length of time; 
and (f) releases relay 202 by opening at its middle 
lower contact the previously traced operating 
circuit of relay 202. Relays 206 and 207 con 
tinue to function while the operator is being 
awaited but perform no useful function at this 
time. However, these relays release When re 
lay 202 releases due to the disconnection of op 
erating and locking ground therefor. Relays 
of 2 and 05 also release due to the disconnec 

tion of ground at the inner lower contact of re 
lay 202. The operation of relay Of 3 connects 
ground over its next to upper front contact, Con 
ductor of 7, upper back contact of relay 22, 
conductor 23, upper back contact of relay 004, 
conductor f08, middle upper back contact of 
relay 904 to conductor 746 thereby causing the 
Operation of relay 2 of the district junctor cir 
cuit. Relay 2 operated, disconnects at its next 
to inner upper and next to inner lower back 
contacts the transmission battery supplied 
through the windings of relay 4 for the calling 
line and connects over its Outer upper and lower 
inner front contacts conductors O and to 
conductors f62 and 63, respectively, so that the 
operator may talk to the calling subscriber while 
the called subscriber is listening to the conver 
sation over conductors 66 and 67, the exten 
sions of conductors 62 and 63 and of conductors 
66 and 67 in Fig. 11 being connected together 

over the back contacts of relay f 40. This ar 
rangement also permits the operator to have 
cord Supervision by the functioning of Super 
visory relay 4 and lamp 42. The operation 
of relay 03 also opens the operating circuit of 
relay O5 which releases and reoperates relay 

f3, the latter disconnecting condenser 28; 
connects ground over its upper front contact and 
conductor 04 to conductor 745, thereby main 
taining a busy condition for the coin-control cir 
cuit as long as the cord circuit is plugged into 
jack f 35, and opens at its lower back contact 
the shunt circuit around the lower contacts of 
relay 26 which was established through the 
inner upper front contact of relay 900 thereby 
partially preparing a circuit for flashing lamp 

should the subsequent repeat, test for the 
Coin overtime deposit as hereinafter described 
show that a coin has not been deposited. 
The operations whereby the repeat test for 

the overtime coin deposit is made will now be 
discussed. When the monitoring operator removes 
the plug of cord circuit 23 from jack 35, 
relay 93 releases and the coin-control circuit, 
proceeds to verify the presence of the overtime 
deposit to determine if the calling subscriber has 
disconnected. Relay 93 upon releasing par 
tially prepares the circuit for lighting lamp ) 
by closing its inner upper back contacts, releases 
relay ff06 by removing holding ground at its 
upper front contact, recloses the circuit of time 
alarm relay 29) at its upper back contact and 75 relay fo5. 
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closes a circuit for reoperating relay 202 which 
may be traced from battery through the Wind 
ing of relay f22, conductor 203, inner upper 
back contact of relay 900, lower front contact 
of relay 983, conductor 04, inner lower back 
contact of relay 03, conductor 209 to ground 
at the inner lower front contact of relay 000. 
The operation of relay of 3 causes the test for 
the overtime coin as before described to be re 
peated. However, at the conclusion of the re 
peat test, relay 0 3 is already operated so that 
the circuit will delay lighting the lamp f 0 if 
no coin has been detected until a time interval 
has been measured as hereinafter described to 
permit disconnection by the calling Subscriber 
to be recognized. Assuming that the repeat test 
did not disclose the presence of the overtime 
coin deposit, then the release of relay 207 at 
the completion of the test, connects ground over 
conductor 9 ft), through the next to outer front 
contact of relay 98, upper back contact of re 
lay 9.f3, conductor 028, middle upper front con 
tact of relay O(), next to inner lower front con 
tact of relay O3, conductor 042, middle lower 
front contact of relay f202, conductor 2.7, next 
to inner lower front contact of relay fooD, con 
ductor 28, through the winding of relay 22 
to battery. Relay 22 operates and locks in a 
circuit from battery through its winding, over 
conductor 28 through the next to inner lower 
front contact of relay OOO, conductor 27, the 
middle lower front contact of relay 202 to 
ground at the lower front contact of relay 22; 
partially prepares the operating circuit of re 
lay 29 by connecting ground over its upper 
front contact through the swing contact of in 
terrupter 220 and connects ground to the lower 
front contact of relay 29 and to the upper 
front contact of relay 22. Relay f2?2 oper 
ated also opens at its upper back contact the 
circuit of relay f2 which relay releases and 
permits the district junctor to record a possible 
disconnection of the calling subscriber. If the 
calling subscriber has disconnected, this will be 
detected by the district junctor which Will con 
nect ground over the lower back contact of re 
lay 49, upper middle back contact of relay 
5 to conductor f65 thereby operating relay 
098 which will cause the connection to be re 

leased as hereinafter described. This action will 
occur before relay 22 operates. While the dis 
trict junctor is recognizing disconnection, relay 
29 operates to ground applied over the left 

contact of interrupter 220 and locks to ground 
On the upper front contact of relay 22. Ground 
is then connected to the right contacts of inter 
rupter 22) after a predetermined interval, say 
tWo Seconds, which is sufficient to assure the re 
lease of the connection and the unnecessary sig 
naling of the Operator if the disconnection has 
been recognized. The aforesaid ground on the 
right contacts of interrupter f220 if the connec 
tion has not been released due to the disconnec 
tion of the calling subscriber, causes the opera 
tion of relay 22? in a circuit from battery 
through the winding of relay 22 f, upper front 
contact of relay 29, right contact of inter 
rupter 229 to ground at the upper front con 
tact of relay 22. Relay 22f upon operating 
locks over its upper front contact to ground 
at the upper front contact of relay 22 and 
at its lower front contact connects ground to 
Conductor thereby causing the operation of 

Relay fo5 upon Operating releases 
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relay 3 which in turn causes the operation 
of relay floG over the circuit previously traced. 
Relay 6 upon operating releases relay 908 by 
Opening the circuit thereof extending over con 
ductor 6 and connects battery over its next 
to lower front contact over the next to inner 
upper back contact of relay 3 and conductor 

22 to the lower front contact of relay 206 
for flashing lamp G. Relays 26 and 29 
Continue to operate and while the operator is 
a Waited flashes lamp i? 8 which is a signal to 
the Operator that the calling party is still hold 
ing the connection and has not yet deposited a 
Coin for the Overtine interval. 
When the operator plugs into the monitoring 

jack S5, relay 83 operates extinguishing lamp 
and releasing relay 22 which in turn ef 

fects the release of relays 296, 207, 3:2 and 
AG 5 all as before described. Relays 22, 29 
and 22 also release due to the release of relay 
252. The release of relay 22 releases relay 

A 5 and the release of relay 22 closes the 
previously traced circuit over its upper back con 
tact for Operating relay 2 of the district junc 
tor circuit, which in turn connects the calling 
line to conductors 62 and 63 so that the opera 
tor can again converse with the calling subscrib 
er with the called subscriber listening as before 
Over conductors SS and S. If the calling sub 
Scriber still fails to make the overtime coin de 
posit the operator may insert a plug into the 
Splitting jack 8 thereby operating relay 40 
Which OpenS at its back contacts the conversa 
tional connection between the calling and called 
subscribers. Relay 4 also connects ground 
over its front contact to conductor 745 thereby 
causing the coin-control circuit to test busy to link 
and control circuits as long as the plug is in the 
jack 8. When the plug is removed from the 
monitoring jack 35, relay 3 releases in turn 
releasing relay 6 and then a second repeat test 
is made by the coin-control circuit. Assuming 
that at the end of the second repeat test the 
overtime coin deposit is detected, the release re 
lay 924 will operate and lock when relay 93 op 
erates indicating the presence of a coin. The 
locking circuit of relay 94 may be traced over 
its inner lower front contact to ground at the 
upper middle front contact of relay 92. Release 
will then take place as will be hereinafter de 
scribed. Assuming that no coin deposit has been 
detected but that the calling subscriber has dis 
connected, then relay f (98 operates when the 
district junctor connects ground to conductor 35 
as before described. 
The functioning of the coin-control circuit will 

now be described when disconnection is recog 
nized and the operator is being awaited for over 
time monitoring calls. If the calling subscriber 
should disconnect while awaiting the operator 
with lamp lighted, the coin-control circuit 
functions to extinguish lamp and to set, up 
the cycle of operations for a coin return call to 
insure that the coin box is cleared. This is done 
since it is possible that the calling subscriber may 
have deposited a coin after the overtime coin de 
posit test was made but before the operator has 
answered in which case the coin should be re 
funded. When the district junctor circuit recog 
nizes that the calling Subscriber has disconnect 
ed, it connects ground to conductor 65 thereby 
operating relay 998 as before described. Relay 
33 upon operating releases relay which 

was previously operated by ground connected to 
conductor 62 at the district junctor and which 
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Was held operated over its upper front contact, 
inner upper back contact of relay 58, conduc 
tor (39 to ground over a lower contact of relay 
93; extinguishes monitoring lamp by open 
ing its inner lower back contact; partially pre 
pares the circuit for lighting lamp 6 used for 
the stuck coin test and partially prepares the cir 
Cuit for operating the coin return relay 64. 
When relay (9 releases it releases relay 202 
which in turn releases relays 2, 5, 206, 
27, 5 and 36. When all of these relays 
have released a circuit is closed for operating 
relay 984 which may be traced from ground over 
the upper back contact of relay et, upper back 
contact of relay 9, inner upper front contact 
of relay 968, lower back contact of relay 2, 
next to upper back contact of relay 9:5, con 
ductor 63, middle upper back contact of relay 
938, conductor 9 9, middle upper back contact 
of relay 5, conductor 43, middle upper back 
contact of relay 3, conductor 44, inner upper 
back contacts of relays 293 and 23, conduc 
tor 222, through the winding of relay 534 to 
battery. Relay is operates and causes the cir 
cuit to function for coil return as hereinbefore 
described. 
The release of the coin-control circuit will now 

be discussed. For the various operating condi 
tions hereinbefore described, release relay 984 
was operated whenever a release condition was 
established. Relay 924 upon operating (d) re 
moves ground at its middle upper back contact 
from conductor 745, thereby releasing relay 2 
of the district junctor circuit; (b) connects 
ground over its upper front contact to conductor 
45 thereby causing the coin-control circuit to 

test busy until relay 9e has restored to normal; 
(C) connects conductor is A over its lower front 
contact to the winding of relay 933 as a check 
for a trouble ground condition on conductor 744, 
which is the conductor that is used to signal a 
coin collect condition; (d) releases relay S95 by 
opening its inner lower back contact; (e) locks 
through its inner lower front contact to ground 
supplied over the middle upper front contact of 
relay 992 or over conductor its from the next 
to inner upper front contact of relay if or the 
upper front contact of relay 302 as a check that 
these relays are normal before the circuit is re 
stored to normai; (f) connects ground during 
the releasing time of relay 95 from the inner 
upper front contact of relay 985, over the inner 
lower front, contact, of relay 93 and the lower 
front contact of relay 984 over conductor 744 
through the cross-bar switches and 2 to 
conductor 57 to operate relay 23 of the district 
junctor. Which in turn releases the connection 
from the line of station 3 through the district 
junctor for early release calls, that is, calls aban 
doned by the calling subscriber before sender 
4 has completed its function; and (g) opens 
at its inner upper back contact the circuit of 
lamp . Relay 3.5 is slow to release to allow 
relay 23 aforesaid to operate and at, its upper 
back contact to release hold magnets 7 and 25 
thereby releasing the line link connection. When 
relay 985 releases, it releases relay 353 provided 
no trouble ground exists on coradictor 44 and 
at its lower front contact opens the conductor 
4 to avoid breaking any circuit flow on this 
conductor at the cross-points of the switches 9 
and 782. When relay 993 releases, it removes 
ground at its inner upper front contact, from 
busy conductor 785; removes ground at its mid 
dle upper front contact from sleeve conductor 
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736 thus releasing hold magnets 793, '66, 734 
and 735 of the link and control circuit which 
break connection between the district junctor 
and the coin-control circuit and releases relay 
92 by opening the holding circuit through the 
upper winding thereof. Relay 982 upon releasing 
removes ground from conductor 45 and also from 
the winding of time alarm relay 280; opens at 
its inner upper front contact the locking circuit 
of relay C32, thereby releasing relay 62 if re 
lay G9 is not operated; opens the locking cir 
cuit of relays 00 t and OG4 at its next to inner 
lower front contact and whichever one of these 
relays has previously operated now releases. 
When relay 000 has released due to the Opera 
tion of relay 0.88 or also when relays 80 or 
802 and 93 have released, relay 984 releases, 
The release of relay f O2 as before described re 
leases relay 9.f3 if it has been previously oper 
ated. Relay fe 2 releases relay 5 if this relay 
is operated at this time. Relay 06 releases 
provided that the operator has removed the plug 
from jack 24 or jack 35 thereby releasing 
relay 3. Relay 30, releases when the opera 
tor removes the plug from the release jack 29. 
Relay 3 releases when relay 995 releases and 
removes ground from conductor 4. 
ground is removed from conductor 745, relay 895 
releases removing ground from conductor 89 
and if relay 990 is operated, it releases relay 902 
to open the circuit of time alarm relay 200. 
The release of the district junctor circuit Of 

Fig. 1 including that of the connection through 
the cross-bar Switches 9 and 2 of the line 
link circuit will now be discussed. When the 
calling subscriber disconnects, relay 4 releases 
which in turn releases relay 7. Relay 46 re 
leases when the called subscriber disconnectS or 
When relay ft releases. When relay T releases, 
it releases rotary timing magnet 58 and relay 
f 50 if these are operated at the time by opening 
its upper contacts and operates relay 28. Relay 
20 operated locks under the control of relay 2: 
connects ground to conductor 60 to summon a 
coin-control circuit and furnishes holding ground 
for relay 36. When a coin-control circuit is 
connected to the district junctor ground is Sup 
plied to conductor S4 thereby operating relay 
f2f as previously described. Relay 2f operates 
and causes relay 72 to operate in a circuit from 
battery through its winding, lower outer front 
contact of relay 21, lower back contact of relay 

to ground on the upper front contact of 
relay f2 f. Relay 72 upon operating locks 
through its inner upper front contact to ground 
on the next to inner upper front contact of re 
lay f 36. The coin-control circuit then connects 
ground to conductor 6 to operate relay 2 as 
before described whereupon relay 2 operates, 
opens at its lower back contact the locking Cir 
cuit of relay 49 if this relay was operated in re 
sponse to a completed call for which a coin is to 
be collected and removes ground at its next to 
outer lower front, contact supplied over the lower 
front contact of relay f2) over the upper back 
contact of relay 27 to sleeve conductor 74 
thereby releasing the connection through the dis 
trict, and office switches of Fig. 2 to the outgoing 
trunk 206. When the coin-control circuit has 
completed its functions, it releases as hereinbe 
fore described and thereby removes ground from 
conductors fg? and 64 releasing relays 2 and 
20. When relay 20 releases, it opens at its 
upper middle front contact the locking circuit of 
relay 2 which thereupon releases, at its lower 
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front contact opens the locking circuit of relay 
3S which releases and removes ground fron 

sleeve conductor 25 releasing the connection 
through the line link and group control circuit 
to the calling line 90. When relay 35 releases, 
it releases relay f2 and the district junctor Cir 
cuit is then in normal condition. 
The operation of the system. When the Services 

of an operator are required will not bc described 
herein since the System functions for this type 
of call in the nanner fully described in my ap 
plication, Serial No. 214,348, filed June 17, 1938. 
Should the coin-control circuit be hold for an 

abnormal length of time without receiving the 
attention of a monitoring operator, an alarm Sig 
nal 22 is lighted by the operation of apparatus 
disclosed in Fig. 12, Ground is connected to 
conductor 995 as Soon as the coin-control circuit, 
is seized and is extended over the upper back con 
tact of relay 93, normal contact of make 
busy jack C2 to conductor 20 and thence 
through the winding of relay 280 which operates, 
Relay f200 upon operating remains operated dur 
ing the entire time that the coin-control circuit 
is off-normal except for the time that its circuit 
is opened by the operation of relay 83 by an 
operator inserting a plug in jack 24 or in jack 
f 35. Relay 280 operated furnishes a holding 
ground through its upper contact for relays 223, 
224 and 225 and also connects the winding of 

relay 223 over its lower contacts to the make 
contacts of interrupter 226. When the inter 
rupter closes its contacts for the first time and 
relay 223 operates, relay f 225 also operates in 
a circuit from battery through its winding over 
the upper back contact of relay 224 and the up 
per front contact of relay 223 to ground at the 
upper contact of relay 200 and locks over its 
upper front contacts to ground at the upper con 
tact of relay 200. When the interrupter opens 
its contacts, relay 223 releases and closes a cir 
cuit for relay f 224 from battery through its 
winding over the lowerfront contact of relay 225 
and the upper back contact of relay 223 to 
ground over the upper contact of relay 200. Re 
lay 224 upon Operating locks over its inner up 
per front, contact to ground on the upper contact 
of relay 290. When the interrupter closes its 
contacts a second time, relay 223 again operates 
and now locks over its inner upper front contact, 
the outer upper front contact of relay 224 and 
the Outer upper front contact of relay 223 to 
ground over the upper contact of relay 200; 
closes a circuit for lamp 227 over its lower front 
contact and the lower front contact of relay 224 
and closes a circuit from ground over its inner 
lower front contact and the inner lower front 
contact of relay 224 through the winding of 
alarm relay 228 to battery. Relay f228 operates 
to light lamp 229 and to operate alarm bell 
230. The group of coin-control circuits in 

trouble is identified by the lighting of lamp f 227. 
It has been found in practice that a coin-control 
circuit of the type disclosed has a normal holding 
time of approximately two seconds. The timing 
of interrupter 226 may be suitably predeter 
mined. So that an alarm is not indicated until 
after about forty-five seconds. This arrangement 
insures that there will be no alarm unless there 
is a case of actual trouble. When ground is re 
moved from the winding of relay 200, relays 
200, f223, 224 and f 225 release, releasing the 

time alarm circuit to normal. Relay 228 if not 
operated from another circuit also releases. 
The make-busy jack 02 is provided to per 
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mit removal of the coin-control - circuit from 
Service. When it is desired to make the circuit 
busy, the plug 45 having its tip, ring and sleeve 
elements connected together is inserted in the 
jack if 02 causing the break contacts of the jack 
to open, disconnecting alarm relay 20 to avoid 
sounding an alarm for this type of busy condi 
tion and connecting the ground on the sleeve 
of the jack to conductor. 45 thereby preventing 
a link and Control circuit from Seizing the coin 
control circuit. -- - 

When a coin district junctor requires a con 
nection to a coin-control circuit and there are 
no links available to serve it, the link busy alarm 
circuits of Fig. 14 function to operate an alarm 
and to light a Subgroup lamp to indicate to a 
maintenance man the subgroup of junctors in 
which the delay has occurred. Relay 400-oper 
ates when interrupter 40 closes its right con 
tact, in a circuit extending over the back con 
tact of relay iO2 and connects the left Wind 
ings of Subgroup relays 40-49, inclusive, 
allocated to the ten subgroups of junctor cir 
cuits having access to the link circuits to the 
multipled back contacts of ten relays such as 
relay 600 of Fig. 6, and thence to the start con 
ductors of the district junctors. Thus, for exam 
ple, the left winding of relay 49 Will be con 
nected over the outer left. contact of relay 400 
and conductor f43 to the back contacts of relay 
6() allocated to the No. 9 subgroup often district 
junctors in which the junctor of Fig. 1 was as 
Sumed to be located. Those subgroups of junc 
tors having unanswered waiting calls will have 
ground connected from their start conductors 
Such as ileo over back contacts of their subgroup 
relayS Such as 60 to conductors such as 43, 
thus causing the operation of corresponding re 
layS 40 to 49, inclusive. When any relay 
such as relay 4:9 operates, it locks over its left 
winding and outer left front contact to its oper 
ating circuit independent of relay 400 until a 
call is served in the associated subgroup of dis 
trict junctors. It will be assumed that relay 49 
thus operates and locks. When interrupter 40 
opens its right contact, relay 400 releases and 
as soon thereafter as the interrupter closes its 
left contact, a circuit is established from ground 
thereover, over the inner left contact of relay 
49 or any other operated relay of the group 
40-49, inclusive, thence through the wind 

ing of relay 402 to battery. Relay 402 operates 
and locks in a circuit extending from battery 
through its winding, the inner left contact of 
relay 49, the middle left front contact of relay 
492 to ground; establishes a circuit for the group 
lamp 429 extending from battery through the 
lamp, over the outer right front contact of relay 
49 to ground at the right front contact of re 

lay 402; establishes a locking circuit for relay 
4:9 extending from battery through the right 
Winding and inner right front contact of relay 
4:9, the inner left front contact of relay 492, 
thence through the normally closed contacts of 
release key 404 to ground; over its outer left 
front contact establishes a circuit over conductor 
F405 to the floor alarm circuit and over its right 
back contact opens the circuit of relay i400 to 
prevent the subsequent operation thereof. 
The operation of the floor alarm equipment 

over conductor 405 causes the lighting of an 
aisle pilot lamp and a minor audible alarm to 
signify to the maintenance man that a trouble 
condition has arisen and the lighting of the group 
lamp 429 identifies the Subgroup of district 
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junctors in which a call for coin service has been 
delayed. If other subgroups of links are similarly 
busy, other lamps of the group 420 to f429 will 
be lighted. When the release key 404 is oper 
ated, the locked relays 4 0 to 49, inclusive, 
will release provided ground is not still present 
on their respective operating conductors, such 
as 403. When all relays 4 0 to 49, inclusive, 
are released, relay 402 releases in preparation 
for its next attempt to disclose abnormally de 
layed coin district calls. 

It has been found desirable during periods 
When peak load conditions arise and all coin-con 
trol circuits are busy to release all coin-control 
circuits which have been taken into service by 
district junctor circuits to serve coin overtime 
calls, to improve the service rendered by the 
coin-control circuit on coin collect and return 
traffic. For this purpose the common release 
circuit of Fig. 13 is provided. - 
When all coin-control circuits to which a link 

‘and control circuit have access become busy, the 
busy relays of Such coin-control circuits such as 
85-806-807 will be operated and will over their 
lower contacts establish the circuit of group busy 
relay 80 of Fig. 8. Similarly when all coin-con 
trol circuits accessible from other link and con 
trol circuits are busy, corresponding group busy 
relayS Such as 800 will be operated. Thus if all 
coin-Control circuits are busy, a circuit Will be 
established from ground over the chain connect 
ed contacts of such group busy relays 800, 80, 
etc., conductor 820 through the winding of relay 
302 to battery. Relay 302 upon operating es 

tablishes a circuit from ground over the lower 
back contact of relay. 303, upper front contact 
of relay 392, next to upper normal contacts of 
relay 394 through the winding of counting re 
lay 305 to battery. Relay 365 upon operating 
locks over its inner upper front contact, over the 
inner upper back contacts of counting relays 396 
to 31, inclusive, inner lower and inner upper 
back contacts of relay 393 to ground at its own 
upper front contact and extends this locking 
ground to the winding of relay 34. Relay 304 
now Operates (a) locks over its next to upper 
front contact and the upper front contact of 
relay 302 to ground at the lower back contact 
of relay 303 and applies this locking ground 
Over the inner lower back contact of relay 303 
and thence over the circuit previously traced 
Over back contacts of counting relays 306 to 
3, inclusive, over the inner upper front con 

tact of relay 385 to battery through the wind 
ing of relay 365 to hold relay 305 operated; 
(b) connects ground over its lower front contact 
to conductor 3 2 to light a lamp and to operate 
an audible alarm on the coin-control circuit 
make-busy frame (not shown); (c) connects 
ground over its next to lower front contact and 
conductor 33 to the district junctor automatic 
test circuit (not shown); (d) prepares the cir 
cuit of relay 3.4 over its next to inner upper 
front contact; (e) closes circuits for relay 30 
and other similar relays multipled thereto ex 
tending from battery through resistance 35, 
the inner upper front contact of relay 304, the 
upper normal contacts of relay 36 and through 
the winding of relay 39 to ground: (f) connects 
battery through resistance 3 8 over its inner 
lower front contact and the back contact of 
relay 3 4 to conductor 37 for lighting a lamp 
at the monitor position of the 'A' SWitchboard 
as an indication to the supervisor that all coin 
control circuits are busy; and (g) closes circuits 
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for relay 39 and other similar relays multipled 
thereto extending from battery through resist 
ance 3 9, upper front contact of relay 304, 
lower front contact of relay f305 through the 
Winding of relay 300 to ground. When the su 
pervisor desires to extinguish the lamp lighted 
over conductor 13 IT, she depresses a key at her 
position which applies ground to conductor 320 
thereby completing the circuit of relay 34 
which operates; locks in a circuit through its 
Winding, next to inner upper front contact of 
relay 304 to ground at the front contact of 
relay 34 and opens the circuit for the lamp 
extending over its back contact. 
The operation of relay 30 and other similar 

relayS multipled thereWith connects ground to 
conductors 321, 1322 and 323 extending to all 
of the coin-control circuits. One coin-control 
circuit to which conductor f32 extends is shown 
completely in Figs. 9 to 12, inclusive, and two 
other coin-control circuits are indicated by the 
boxes 920 and 92 in the upper portion of Fig. 9. 
The connection of ground to these conductors 
causes all coin-control circuits to cancel the test 
for the presence of a coin on all “coin collect' 
traffic served by the coin-control circuit by Op 
erating the relay 92 in each such circuit Which 
has its coin-collect relay fool operated. It will 
be recalled that relay 002 ordinarily Operates 
to cancel the coin test if a deposited coin is 
found in a coin box and relay 02 operates. 
For example, the connection of ground to con 
ductor 32 with relay 0) operated completes 
a circuit over the middle lower front contact of 
relay 00 through the winding of relay 002 to 
battery. This action is necessary in order to 
avoid erroneous lamp signals before the mon 
itoring operator for those calls served by dis 
trict junctors for which the calling subscribers 
have failed to make coin deposits for any over 
time intervals. 
The operation of relay 300 and other similar 

relays multipled therewith connects conductors 
such as 324, 325 and 326 to conductorS Such 
as 321, 1328 and 329, respectively. This ac 
tion prepares all coin-control circuits for auto 
matically releasing all “coin overtime' calls 
served by the control circuits which are not en 
gaged in talking connections with monitoring 
operators. The circuit for releasing the coin 
control circuit of Figs. 9 to 12, inclusive, may 
be traced from battery through the Winding 
of release relay 904, conductor 327, Outer right 
front contact of relay 300, conductor 324, next 
to lower front contact of overtime relay 000 
which is operated if this coin-control circuit is 
serving a district junctor on a coin overtime call, 
conductor 1044, lower back contact of relay O3, 
which will not be operated if the monitoring Op 
erator is not talking on the connection to the 
district junctor associated with the coin-COn 
trol circuit, conductor 2, inner lower back 
contact of relay 900 to ground on conductor 89. 
Relay 904 will thus operate and as previously 
described release the coin-control circuit to ren 
der it available for another coin service call. 
Similar circuits are established for the release 
relays of other coin-control circuits such as 
those typified by the boxes 920 and 92. 
As previously stated, the operation of relays 

such as 300 serve to automatically release 'coin 
overtime' calls being served by the coin-control 
circuits. The interval during which this condi 
ion is maintained is from sixty to ninety sect 
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2,248,566 
onds and is controlled by counting relays 305, 
1306 and 1307 which record pulses supplied by 
interrupter 1330. When any relay such as 300 
operates, it applies ground over its inner right 
front contact to the cam Spring of interrupter 
330 which upon the first closure With its right 

Spring completes a circuit over the upper back 
contact of relay 302, which relay releases as 
soon as the coin-control circuit Was released and 
in turn released its make-busy relay, such as 805, 
through the Winding of relay S3 f to battery. 
Relay 33 upon Operating closes a holding cil'- 
cuit for relay 305 extending from battery 
through the Winding and middle upper front con 
tact of relay 305 to ground at the front Con 
tacts of relay 33 and closes a circuit for Oper 
ating counting relay 306 extending from bat 
tery through the Winding of relay 306, inner 
lower front contact of relay 305 to ground over 
the front contacts of relay 33i. Relay 306 
upon operating locks in a circuit extending Over 
its inner upper front contact, thence Over the 
inner upper back contacts of relays 3 of to i3 i , 
inclusive, inner lower and inner upper back con 
tacts of relay 303 to ground over its own upper 
front contact and at its inner upper back contact 
Opens the first traced locking circuit of relay 
305. When interrupter 330 opens its contacts, 

relay 33 releases thereby opening the second 
locking circuit of relay 305 and the Operating 
circuit of relay 306 whereupon relay 305 re 
leaSeS. 
On the Second cloSure of the contacts of inter 

rupter 330, relay 33 again operates and witn 
relay 305 released, and relay 306 operated, es 
tablishes an operating circuit for counting relay 
f30i extending from battery, winding of relay 
307, inner lower contact of relay 306, inner 
lower back contact of relay 365 to ground over 
the contacts of relay 33 and a second locking 
circuit for relay 306 extending from battery 
through the Winding and middle upper contact 
of relay 306, middle upper back contact of re 
lay 305 to ground over the contacts of relay 
33. Relay 307 upon operating locks over its 

inner upper front contact over the inner upper 
back contacts of relays 308 to 3, inclusive, 
over back contacts of relay 303 to ground over 
its own upper front contact and at its inner up 
per back contact opens the first traced locking 
circuit of relay 306. On the next opening of 
the contacts of interrupter 330, relay 33, re 
leases thereby opening the second locking Cir 
cuit of relay 306 and the operating circuit of 
relay 307, whereupon relay 306 releases. 
On the third closure of the contacts of inter 

rupter 330, relay 33 again operates and With 
relays 305 and 306 released and relay 30 
operated, establishes an operating circuit for 
counting relay f308 extending from battery 
through the winding of relay 308, inner lower 
front contact of relay 1307, inner lower back 
contacts of relays 1306 and 305 to ground over 
the contacts of relay 33 and a second locking 
circuit for relay 307 extending from battery 
through the winding and middle upper contact 
of relay 1307, middle upper back contacts of re 
lay 306 and 305 to ground over the contacts 
of relay 33 . Relay 308 upon Operating locks 
over its inner upper front contact and the in 
ner upper back contacts of relays 309 to 3, 
inclusive, over back contacts of relay 303 to 
ground over its own upper front contact and at 
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its inner upper back contact opens the first 
traced locking circuit of relay 307. 

Relay 308 upon operating establishes a cir 
cuit for operating relay 332 which may be 
traced from battery through the Winding of re 
lay 332, lower back contact of relay 302, lower 
front contact of relay 308 to ground. Relay 
332 upon operating connects ground to conduc 

tor 33 for the purpose previously stated and 
closes an obvious operating circuit for relay 36 
Which at its lower front contact applies ground 
to the cam spring of interrupter 333 for the 
purpose of counting additional impulses for oper 
atting counting relays and performs other func 
tions to be described later. On the next open 
ing of the contacts of interrupter 330, provided 
the contacts of interrupter 333 are open at this 
time, relay 33 releases thereby opening the sec 
ond locking circuit of relay 30 and the op 
-erating circuit of relay 368, whereupon relay 
307 releases. As soon as relay 307 releases and 

since relays 305 and 306 are also released, the 
circuit for operating relay 300 and similarly 
multipled relays is opened ending the interval 
during which the coin-control circuits serving 
coin overtime calls are dismissed. It is as 
sumed that the peak load condition of all busy 
coin-control circuits has passed or is sufficiently 
relieved when relays 390, etc., released so that 
the control circuit can again serve the “coin 
overtime' traffic offered by district junctors. 
If the peak load again causes all coin-control 
circuits to become busy after the sixty to nine 
ty Seconds interval has elapsed, the circuit func 
tions as described hereinafter to restart another 
coin-control release interval. 
As before stated, “coin. Overtime' calls are 

automatically released during peak load condi 
tions for an interval of sixty to ninety seconds. 
It is therefore necessary that the coin-control 
circuits cancel the test for the presence of Coins 
on all subsequent coin-collect calls for an interval 
which insures that no erroneous lamp signals 
will appear at the monitoring position for such 
calls. This interva must be at least four and 
one-half minutes after the automatic release of 
“coin overtine' calls has ceased. Hence COunt 
ing relays 39, 3 and 3 and relay 33 are 
used to count four impulses Supplied by inter 
rupter 333 which amounts to from six to eight 
minutes of time. The closure of contacts of in 
terrupter 333 will operate relay 33 thereby 
causing the operation of relay 33 over a circuit 
extending from battery through the Winding of 
relay 309, inner lower front contact of relay 388, 
inner lower back contacts of relays 39, 383 
and 35 to ground over the contacts of relay 33 
and closes a second locking circuit for relay 398 
extending through the Winding and middle upper 
front contact of relay 388 over middle upper 
back contacts of relays 3, 36 and 35 and 
thence over contacts of relay 33 to ground. 
Relay 39 upon operating locks in a circuit ex 
tending over its inner upper front contact, thence 
over the inner upper back contacts of relays 3 
and 3 and back contacts of relay 33 to 
ground over its own upper front contact, and at 
its inner upper back contact opens the first traced 
holding circuit of relay f308. When the inter 
rupter 333 opens its contacts, relay S3 re 
leases thereby opening the second locking circuit 
of relay 308 and the operating circuit of relay 
389 whereupon relay. 398 releases. 
On the Second closure of the contacts of in 

terrupter 333, relay 33 again operates and 
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19 
establishes an operating circuit for relay 30 
from battery through the winding of relay 30, 
inner lower front contact of relay 309, inner 
lower back contact of relay 308, and thence as 
traced to ground over the contacts of relay 33 
and closes a second holding circuit for relay i369 
extending through the winding and upper middle 
front contact of relay 389, middle upper back 
contact of relay 38 and thence as traced to 
ground over the contacts of relay 33. Relay 
30 upon Operating locks in a circuit extending 
over its inner upper front contact, thence Over 
the inner upper back contact of relay 3 and 
back contacts of relay 303 to ground over its 
own upper front contact and at its inner upper 
back contact opens the first traced locking cir 
cuit of relay 369. When the interrupter 323 
opens its contacts, relay 33? releases thereby 
opening the second locking circuit of relay 309 
and the operating circuit of relay 3:0 whereupon 
relay 389 releases. On the third closure of the 
contacts of interrupter 333, relay 33 again 
operates and establishes an Operating circuit for 
relay 3 from battery through the winding of 
relay 3, inner lower front contact of relay 
3 ), inner lower back contact of relay 369 and 
thence as traced to ground over the contacts of 
relay 33 and closes a second holding circuit for 
relay 39 through the Winding and middle upper 
front contact of relay 30, middle upper back 
contact of relay 399 and thence as traced to 
ground over the contacts of relay 33. Relay 
38 upon operating locks in a circuit over its 

inner upper front contact and the back contacts 
of relay 383 to ground over its own upper front 
contact and at itSinner upper back Contact opens 
the first traced locking circuit of relay 30. 
When the interrupter 333 opens its contacts, 
relay 33 releases thereby opening the second 
locking circuit of relay 30 and the operating 
circuit of relay 3, whereupon relay SO re 
leases. On the fourth closure of the contacts 
of interrupter 333, relay 33 again operates and 
establishes an operating circuit for relay 303 
extending from battery through its winding, the 
inner lower front contact of relay 3, the inner 
lower back contact of relay 30 and thence as 
traced to ground Over the contacts of relay 33 
and closes a second locking circuit for relay 3 
extending through the winding and middle upper 
front contact of relay is , middle upper back 
contact of relay 3 and thence as traced to 
ground over the contacts of relay 33. Relay 
303 upon operating locks Over its inner upper 

front contact to ground over the upper front 
contact of relay 3 ; at its inner lower and 
inner upper back contacts opens the first traced 
locking circuit of relay 3 and opens the cir 
cuit of relay 384 which releases in turn releasing 
relay 3A4 if operated. When interrupter 333 
again. Opens its contacts, relay 33 releases in 
turn releasing relay 3: ... Relay 3 upon re 
leasing releases relays 303 and 332 and relay 
f332 in turn releases relay 36. With relay 3 6 
released, relay 13 and similar relays multipled 
thereto release and the automatic release circuit 
is then entirely restored to normal. If ail coin 
control circuits are busy when relay 303 releases, 
then the timing cycle previously described is re 
peated. Ordinarily the peak load condition will 
have paSSed by the time that relay 383 operates 
to restore the circuit to normal. 
As previously described, all unanswered “coin 

Overtime' calls are immediately dismissed from 
the coin-control circuits during the sixty to 

  



ninety seconds interval after the coin-control 
circuits become busy, and the period of six to 
eight minutes is measured during which the coin 
test on "coin collect' traffic served by the coin 
control circuits is canceled. If at any time dur 
ing this latter period the peak load again causes 
all coin-control circuits to become busy, the cir 
cuit functions to restart another coin-control re 
lease interval. As previously described, relay 
f332 operates upon the operation of counting 
relay 308 at the end of the release interval and 
in turn operates relay 36. Relay 3f6 Operated 
partially prepares over its next to the lower 
front contact a circuit for Operating relay 303 
should relay 302 reoperate; transfers over its 
upper contacts the operating circuit of relay 
(30 from the control of relay 304, directly to 
battery; prepares over its inner upper front con 
tact a locking circuit for relay 302 and con 
nects ground over its lower front contact to the 
cam Spring of interrupter 333. If relay 302 
operates at this time due to all coin-control cir 
cuits becoming busy, it locks under the control 
of relay 3i 6 over its lower front contact; opens 
at its lower back contact the circuit of relay 
332 which starts to release; establishes an 

operating circuit for relay 303 which extends 
from ground over the lower front contact of any 
one of relays 308 to 3f , inclusive, inner lower 
front contact of relay 302, inner lower front 
contact of relay 3 f6, through the winding of 
relay 303 to battery; prepares at its upper front 
contact the operating circuit for relay 305 and 
at its upper back contact opens the circuit of 
relay 33 to prevent any impulse from the in 
terrupters 330 or 333 from interfering with 
the immediate release of counting relays 307 
to 3 , inclusive. With relay 33 released and 
relay 303 operated, relay 304 and any of relays 
f301 to 3 , inclusive, which may be operated 
are released, whereupon relay 303 releases thus 
reclosing the circuit for reoperating relay 305. 
Relay 305 operated, locks under the control of 
relay .303 and causes relay 304 to reoperate, 
thus restarting the timing for another coin-con 
trol release interval. Relay 332 is slow to re 
lease in order to allow sufficient time before it 
releases to cover the recycling interval from the 
time that relay 302 operates until relay 304 
reoperates. At the completion of this interval, 
relay 332 releases and in turn releases relay 
36. 
What is claimed is: 
1. In a telephone system, a plurality of pay 

Station lines, means at said pay station lines for i 
collecting deposited coins, a group of trunks, 
means for extending conversational connections 
from said lines over trunks of said group, a plu 
rality of controlling mechanisms common to said 
group of trunks, timing means for measuring 
periods of conversation, means rendered effective 
during each period of conversation for connecting 
a trunk involved in a conversational connection 
with an idle one of said mechanisms, means in 
each of Said mechanisms for causing the col 
lection of a deposited coin, means for testing to 
determine if the coin has been deposited, and 
means Common to said mechanisms operable 
When all of Said mechanisms are busy for can 
celling the coin test in each of said mechanisms. 

2. In a telephone system, a plurality of pay 
station lines, means at said pay station lines for 
collecting deposited coins, a group of trunks, 
means for extending conversational connections 
from Said lines over trunks of said group, a plu 
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rality of controlling mechanisms common to said 
group of trunks, timing means for measuring 
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periods of conversation, means rendered effective 
during each period of conversation for connect 
ing a trunk involved in a conversational con 
nection. With an idle one of Said controlling 
mechanisms, means in each of Said mechanisms 
for causing the collection of a deposited coin, 
means for then causing the release of said 
mechanism from the trunk with which it is as 
Sociated, means effective at the end of each con 
Versational period for causing an idle controlling 
mechanism to be connected to said trunk to de 
termine if another coin has been deposited, 
means effective if the test indicates that another 
coin has been deposited for disconnecting said 
mechanism from Said trunk, and means common 
to Said mechanisms operable when all of said 
mechanisms are busy for cancelling the test in 
each of Said mechanisms for additionally de-. 
posited coins. 

3. In a telephone system, a plurality of pay 
station lines, means at said pay station lines for 
collecting deposited coins, a group of trunks, 
means for extending conversational connections 
from Said lines over trunks of said group, a plu 
rality of controlling mechanisms common to said 
group of trunks, timing means for measuring 
periods of conversation, means rendered effec 
tive during each period of conversation for con 
necting a trunk involved in a conversational 
connection With an idle one of said controlling 
mechanisms, means in each of said mechanisms 
for causing the collection of a deposited coin, 
means for then causing the release of said 
mechanism from the trunk with which it is as 
Sociated, means effective at the end of each con 
Versational period for causing an idle controlling 
mechanism to be connected to said trunk to de 
termine if another coin has been deposited, 
means effective if another coin has been deposited 
for disconnecting said mechanism from said 
trunk, means common to said mechanisms oper 
able when all of Said mechanisms are busy for 
cancelling for a predetermined period the test 
in each of Said mechanisms for additionally de 
posited coins, and counting means associated 
With Said common means for determining the 
length of said period. 

4. In a telephone system, a plurality of pay 
station lines, means at said pay station lines for 
collecting deposited coins, a group of trunks, 
means for extending conversational connections 
from Said lines over trunks in said group, a plu 
rality of controlling mechanisms common to said 
group of trunks, timing means for measuring 
periods of conversation, means rendered effective 
during each period of conversation for connect 
ing a trunk involved in a conversational con 
nection. With an idle one of said controlling 
mechanisms, means in each of said mechanisms 
for causing the collection of a deposited Coin, 
means for then causing the release of said 
mechanism from the trunk with which it is as 
Sociated, an operator's position, means controlled 
by Said mechanism if it fails to find a deposited 
coin for signaling the operator at said position, 
means at Said position to enable the operator 
to establish a conversational connection with the 
calling line, and means common to said mecha 
nisms Operable when all of said mechanisms e 
busy for releasing all mechanisms which have 
been Seized on overtime calls and are a Waiting 
the response of the operator. 

5. In a telephone system, a plurality of pay 
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station lines, means at said pay station lines 
for collecting deposited coins, a group of trunks, 
means for extending conversational connections 
from said lines over trunks of said group, a 
plurality of controlling mechanisms common to 
said group of trunks, tinning means for measur 
ing periods of conversation, means rendered ef 
fective during each period of conversation for 
connecting a trunk involved in a conversational 
connection with an idle one of said controlling 
mechanisms, means in each of said mechanisms 
for causing the collection of a deposited coin, 
means for then causing the release of said mech 
anism from the trunk With which it is associated, 
an operator's position, means controlled by said 
mechanism if it fails to find a deposited coin 
for signaling the operator at said position, means 
at said position to enable the operator to estab 
lish a conversational connection with the calling 
line, means common to said mechanisms operable 
when all said mechanisms are busy for auto 
matically releasing all mechanisms that have 
been seized on overtime calls and are awaiting 
the response of the operator, and means aSSo 
ciated With said common means for determining 
the length of the period during which said auto 
natic release means Shall remain effective. 

6. In a telephone system, a plurality of pay 
station lines, means at said pay station lines 
for collecting deposited coins, a group of trunks, 
means for extending conversational connections 
from said lines over trunks of said group, a plu-r 
rality of controlling mechanisms common to said 
group of trunks, timing means for measuring 
periods of conversation, means rendered effective 
during each period of conversation for connect 
ing a trunk involved in a conversational Con 
nection. With an idle one of said mechanisins, 
In eans in each of Said mechanisms for causing 
the collection of a deposited coin, means for 
thereafter releasing Said mechanism from the 
trunk with which it is associated, means ef 
fective at the end of each conversational period 
for causing an idle mechanism to be connected 
with the trunk to test for the deposit of an ad 
ditional coin, an operator's position, means con 
trolled by said mechanism if it fails to find any 
deposited coin for signaling the operator, means 
at said position to enable the operator to estab 
lish a connection with the calling line, and means 
common to said mechanisms operable. When all 
of said mechanisms are busy for cancelling the 
deposited coin test at each of said mechanisms 
and for releasing all mechanisms which are 
a Waiting the response of the operator on Over 
time calls. 

7. In a telephone system, a plurality of pay 
station lines, means at said pay station lines for 
collecting deposited coins, a group of trunks, 
in eans for extending conversational connections 
fron said lines over trunks of said group, a plu 
rality of controlling mechanisms common to said 
group of trunks, timing means for measurnig 
periods of conversation, means rendered effec 
tive during each period of conversation for con 
necting a trunk involved in a conversational 
connection with an idle one of said mechanisms, 
means at each of said mechanisms for causing 
the collection of a deposited coin, means for 
thereafter releasing said mechanism from the 
trunk with which it is associated, means effective 
at the end of each conversational period for 
causing an idle mechanism to be connected to the 
trunk to test for the deposit of an additional 
coin, an Operator's position, means controlled 
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by said mechanism if it fails to find a deposited 
coin for signaling the operator, means at said 
position to enable the operator to establish a 
connection with the calling line, and means 
common to said mechanisms Operable When all 
of said mechanisms are busy for measuring a 
time interval and for releasing all mechanisms. 
which are awaiting the response of the Operator. 
on overtime calls during said interval and for 
measuring an additional time interval and can 
celling the deposited coin test at each of Said 
mechanisms during said latter interval. 

8. In a telephone system, a plurality of pay 
station lines, means at said pay station lines for 
collecting deposited coins, a group of trunks, 
means for extending conversational connections 
from said lines over trunks of said group, a plu 
rality of controlling mechanisms common to Said 
group of trunks, timing means for neaSuring 
periods of conversation, means rendered effective 
during each period of conversation for connect 
ing a trunk involved in a conversational con 
nection with an idle one of sald mechanisms, 
means in each of said mechanisms for causing 
the collection of a deposited coin, means for 
thereafter releasing said mechanism from the: 
trunk with which it is associated, means effec 
tive at the end of each conversational period 
for causing an idle mechanism to be connected 
with the trunk to test for the deposit of an ad 
ditional coin, an operator's position, means Con 
trolled by said mechanism if it fails to find a 
deposited coin for signaling the operator, means 
at said position to enable the operator to estab 
lish a connection with the calling line, and means 
common to said mechanisms Operable When all 
of said mechanisms are busy for measuring a 
time interval and for releasing all mechanisms 
which are awaiting the response of the operator 
on overtime calls during said interval, for meas 
uring an additional time interval and cancelling 
the deposited coin test at each of said mecha 
nisms during said latter interval and for arrest 
ing the measurement of said latter interval and 
restarting the measurement of said first interval 
should all mechanisms again become busy during 
the measurement of said latter interval. 

9. In a telephone system, a plurality of pay 
station lines, means at said pay station lines for 
collecting deposited coins, a group of trunks, 
means for extending conversational connections 
from said lines over trunks Of Said group, a plu 
rality of controlling mechanisms common to said 
group of trunks, timing means for measuring 
periods of conversation, means rendered effec 
tive during each period of conversation for Con 
necting a trunk involved in a conversational con 
nection with an idle one of Said mechanisms, 
means in each of said mechanisms for causing 
the collection of a deposited coin, means for 
thereafter releasing said mechanism from the 
trunk with which it is associated, means effective 
at the end of each conversational period for caus 
ing an idle mechanism connected with the trunk 
to test for the deposit of an additional coin, an 
operator's position, means controlled by Said 
mechanism if it fails to find a deposited coin for 
signaling the operator, means at said position to 
enable the operator to establish a connection. With 
the calling line, and a release circuit common to 
said mechanisms comprising COunting relays, tWO 
interrupters, means operable when all of said 
mechanisms become busy for Successively operat 
ing certain of said relays under the control of 
one of Said interrupters to measure a first time 
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interval, means operable during said interval for 
releasing all mechanisms which are awaiting the 
response of an operator on overtime calls, means 
for thereafter successively operating other of Said 
relays under the control of the other of said in 
terrupters to measure a second time interval, and 
means operable during both of said intervals for 
cancelling the deposited coin test at each of said 
mechanisms. 

10. In a telephone system, a plurality of pay 10 
station lines, means at Said pay station lines for 
collecting deposited coins, a group of trunks, 
means for extending conversational connections 
from said lines over trunks of said group, a plu 
rality of controlling mechanisms common to said 
group of trunks, timing means for measuring pe 
riods of Conversation, means rendered effective 
during each period of conversation for connect 
ing a trunk involved in a conversational connec 
tion with an idle one of said mechanisms, means 
in each of said mechanisms for causing the col 
lection of a deposited coin, means for thereafter 
releasing Said mechanism from the trunk with 
which it is associated, means effective at the end 
of each conversational period for causing an idle 
mechanism to be connected with the trunk to test 
for the deposit of an additional coin, an opera 
tor's position, means controlled by said mecha 
nism if it fails to find a deposited coin for sig 
naling the operator, means at said position to 
enable the operator to establish a connection 
With the calling line and a release circuit com 
mon to Said mechanisms comprising counting re 
layS, two interrupters, means operable when all 
of said mechanisms become busy for successively 
operating certain of said relays under the control 
of one of said interrupters to measure a first time 
interval, means operable during said interval for 
releasing all mechanisms which are awaiting the 
response of an operator on overtime calls, means 
for thereafter Successively operating other of said 
relays under the control of the other of said in 
terrupters to measure a second time interval, 
means operable during both of said intervals for 
cancelling the deposited coin test at each of said 
mechanisms, and means operable if all mecha 
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nisms are found to be busy during the Second 
interval to arrest the measurement of Said Sec 
Ond interval and to restart the measurement of 
said first interval. 

11. In a telephone system, a plurality of pay 
station lines, means at Said pay station lines for 
collecting deposited coins, a plurality of trunks 
divided into a plurality of subgroups, means for 
extending conversational connections from said 
lines over trunks of Said groups, a plurality of 
control mechanisms common to said groups for 
controlling the collection of deposited coins, 
means rendered effective for connecting trunks 
involved in conversational connections with idle 
Ones of Said mechanisms, and means common to 
said groups of trunks having trunk subgroup 
signals, alarm Operating means and means Oper 
ative if there is an abnormal delay in connecting 
any of Said trunks With idle mechanisms for op 
erating Said alarm operating means and for Se 
lectively operating said subgroup signals to in 
dicate the subgroups of trunks in which abnor 
mal delays have occurred. 

12. In a telephone system, a plurality of pay 
station lines, means at said pay station lines for 
collecting deposited coins, a plurality of trunks 
divided into a plurality of subgroups, means for 
extending conversational connections from said 
lines over trunks of said groups, a plurality of 
Control mechanisms common to Said groups of 
trunks for controlling the collection of deposited 
coins, means rendered effective for connecting 
trunks involved in conversational connections 
With idle ones of said mechanisms and means 
Common to Said groups of trunks having timing 
means, subgroup signals, alarm operating means 
and means under the control of said timing 
means for Operating said alarm operating means 
and for Selectively operating said subgroup sig 
nals to indicate the Subgroups of trunks in which 
there are trunks requiring the services of said 
mechanisms if such trunks fail to become con 
nected with said mechanisms during the interval 
measured by said timing means. 

ALOYSIUS J. BUSCH. 

  


