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This invention relates to telephone exchange 
systems employing automatic switching and the 
objects are to. provide improved circuit arrange- 
ments for handling toll calls from atoll board 
to subscriber’s lines in a dial office. Although 
the toll board and the automatic. switching 
equipment may be in the same office, the present 
disclosure contemplates the toll board in one 
office and inter-connected to a distant dial office 
by means. of’ one-way trunks, one of which is 
illustrated in the drawings and described in the: 
description. “Phe present application is a di- 
vision of the earlier filed application Serial No: 
190;366, filed: October’ 16, 1950, and issued Feb- 
ruary 16, 1954, as United ‘States Patent No. 
2,669,606. 

‘The main object of the present invention is 
the provision of the-various enumerated features 
in @ toll switching system in a simple and. eco- 
nomical manner: 

A feature-of the invention relates to a novel in-~ 
coming trunk repeater, terminating a. toll line 
from.a toll board; for connecting the toll: line 
straight through the repeater and cutting the 
repeat-coil-of the repeater out of the:cireuit when 
certain marked levels of the incorning selector, 
with which the repeater is operatively associated, 
are selected. 

Another feature of ‘the invention contem-" 
plates a ‘two-wire inter-office ‘trunk inter-con~ 
necting ‘the toll. board and the-dial office; with 
wet-dry surervision repeated to. the toll board 
under the -control of. a. -conductor extending 
through ‘the automatic switching -equipment, 
which conductor: ‘is independent of the talking 
eircuit:. 

Still another. feature of the present invention 
relates ‘te a two-speed flash busy and busy tone: 
arrangement, whereby:a busy ‘flash signal at one 
rate ‘and a busy tone are transmitted to the toil 
beard ‘in response. to. a call to a busy line, while 
a-busy flash.signal at another rate without the: 
busy: tone is. transmittedto the toll ‘board on a 
call to overflow, that is, finding all trunks in a 
group. busy. _ 

Another feature clesély rélated: to ‘the last 
mentioned feature ‘is’ the -provision of ‘the flash 
busy signel by flashing the ‘inter-office trunk 
with an Intermittent wet-dry ‘signal. 

An additional feature of the invention com- 
prises applying coin control potential at the toll 
board to the inter-office trunk, receiving this 
potential at the incoming trunk circuit. in the 
dial office, repeating the proper .coin control po- 
tential at the incoming trunk circuit to. the called 
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line by way of the connector switch and switch- 

ing the called line straight through the connector 

switch to the trunk circuit. 

Still an additional feature. of this. invention is 

the provision of means whereby the. toll :oper- 

ator can release the. connection. with the inter- 

office trunk in -a. dry condition, that is, no..cur- 
rent on the trunk, which. is the condition when 
the called party is.on.the line. 

A further feature of the invention.relates to 

a connector, operated.as.above mentioned, which 

will also function to automatically collect the 

coin at the called station: at the time the :con- 

nection is released. 
An additional feature of. the invention is. the 

provision of a line seizure visual signal.at.the toll 

operator’s. position. to indicate :that. the :called 
line has been seized. ‘This. feature in. the pres- 
ent invention is controlled. over the fourth or 
control conductor in the dial office equipment 

-and by a single reversal of the line current over: 

the trunk line.. A feature closely related. to this. 
arrangement is the.single reversal..of the trunk 
to indicate line seizure, with other indications 
transmitted over the trunk by wet-dry condi- 
tions. 

A. still further feature of the invention relates 
to. operator controlled ringing start and re-ring 
operations of the connector,.-these controls. be- 
ing recorded at the incoming trunk circuit im 
the. dial office and: relayed to the. connector in 
this office by way of a.separate control conduc-- 
tor, this control conductor also being used to 
control supervision; flash ‘busy and: coin control 
operations. 

Other features of the invention not. specifically 
mentioned will be apparent from. the following 
description considered in connection with the 
drawings in which: 

Fig. 1 illustrates the outgoing trunk jack ter- 
minating the illustrated trunk circuit at the toll 
board, together with sufficient portions of the 
cord and dial circuits to’ illustrate the various 
circuit operations. 

Figs. 2 and 3 illustrate.the outgoing trunk cir- 

cuit. repeater associated with the above :men-- 

tioned outgoing trunk jack, this repeater termi- 
nating the illustrated trunk.circuit. at. the toll: 
office. 

Figs. 4 and 5 illustrate the incoming trunk 
circuit repeater which terminates the toll trunk 
at the dial office. 

Fig. 6 illustrates..an. incoming. selector .asso-- 
ciated with.the incoming trunk -circuit. repeater: 

Figs. 7 and:.8 illustrate a.-combination local:
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and. toll connector which may be reached from 

a level of the incoming selector or from a level 

of a local selector for selecting called line 

terminals. ‘ 

Fig. 9 illustrates the connections to an auto- 

matic pay station. 

For the purpose of simplifying the illustrations 

and facilitating the explanation, various parts 

and circuits constituting the embodiment of the 

present invention have been shown diagrammati- 

cally and certain conventional illustrations have 

been employed, the drawings having been made 

yore with the purpose in mind of making it easy 

to understand the operation of the circuits than 

illustrating the specific construction and ar- 

rangement of parts that would be employed in 

practice. For example, the various relays and 

their contacts are illustrated in a conventional 

manner with symbols used to indicate the con- 

nections with the terminals of batteries or other 

sources of current, instead of showing all the 

wiring connections to these terminals. The re- 

lays are given reference characters where pos- 

sible to indicate the mode of operation in the 

circuit. For example, relay CB is the calling 

bridge relay, relay RD is the release delay relay, 

and relay XD is the delay relay following the X 

operation of the switch. Plus and minus sym- 

bols (-+-) and (—) are employed to indicate the 
positive and negative terminals respectively of 

the usual central office common battery instead 

of using the ground and hattery symbols fre- 

quently found in telephone circuits, it being un- 

derstood that the (-+-) terminal is connected to 

ground. The reference characters 1i/@— and 

f18-- refer to coin return and coin collect po- 

tentials respectively, it being understood that 

these connections are common to the illustrated 

equipment and are used for coin control pur- 

poses. The contacts of the various relays are 

located at various distances from the block rep- 

resenting the winding of the associated relay 

and those contacts controlled by a relay are in- 

dicated as being associated therewith by means 
of a dashed line. 

With this general description of the objects 
of the invention and the apparatus involved in 

mind, a detailed description of the operation 
under various conditions will now be given. It 
will be convenient to give several examples of the 

circuit operation, such as a toll call to an idle 
line, delayed ring, ring start, re-ring, etc. 

Focal call through connector 

Since the features of the present invention 
relate to toll connections, it is not believed neces- 
sary to describe the detailed operation of the 
combination connector when used on a local 
call. It need only ke pointed out that the CHS 
conductor, leading to the connector, is not ter- 
minated at local selector banks. Consequently, 
there is no operation of the TL relay in the con- 
nector on a local call, thus preventing the opera- 
tion of the RT relay on this type of call until 
the cal] is answered. To clarify this operation, 
it will be later pointed out how the Th relay 
operates and locks the RT relay in the connector 
to hold off ringing the called line until the oper- 
ator, on a toll call, rings over the trunk circuit. 

Toll call to idle line 

When the toll operator, in response to a call 
for a station reached by means of the illustrated 

inter-office trunk, plugs into the outgoing trunk 
jack associated with this trunk, a circuit is closed 
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4 
for relay SL of the cord circuit and relay A of 

the outgoing trunk circuit which may be traced 

from (++), lower high resistance winding of re- 

lay A, sleeve conductor 8, sleeve contacts of jack 

and plug and winding of relay SL to (—). This 

circuit is closed in the event that the outgoing 

trunk jack is directly connected to an outgoing 

trunk circuit. In some installations there will 

be one or more selectors interposed between the 

outgoing trunk jack and the outgoing trunk cir- 

cuit, in which event the outgoing trunk circuit 

is not seized until one or more digits are dialed 

for selecting the outgoing trunk. Where one or 

more selectors are used, the above-mentioned cir- 

cuit for relays SL and A are closed when the out~ 

going trunk circuit repeater is seized, thus oper- 

ating relay A but, due to its marginal character- 

istics, relay SL is not operated at this time. 

When the dial is first turned off normal to 

transmit the first digit after plugging into the 

outgoing trunk jack, a circuit is closed for oper- 

ating dial relay Di, which may be traced from 

(+), make contact of the dial key (operated to 

permit dialing operations), winding of relay DL, 

break contact of relay DL, make contact ON of 

the dial and resistor 18RS to (—). Relay DL 

locks itself operated over a circuit extending from 

(++) at the operated dial key, winding and make 

contact of relay DL to (—). When the dial key 

is restored at the end of the dialing operation, 

relay DL releases to disconnect the dial from the 

cord. 
When the outgoing trunk circuit is seized and 

relay A is operated, an obvious circuit is closed 

for operating slow acting relay ISA and this re- 

lay in turn closes an obvious circuit for operat- 

ing relay 25A. The function of these two slow 

acting relays will be explained in connection with 

the condition where the toll operator discon- 

nects while the called party is still on the line. 

Relay A closes a circuit for operating relay L 

which may be traced from (+), make contact 

of relay A, break contact of relay F and winding 

of relay L to (—). With the plug in the jack, 

a circuit is closed for operating relay C of the 

outgoing trunk repeater which may be traced 

from (++), winding of relay C, break contact of 

relay F, lower left hand winding of the repeat 

coil RC, ring conductor R, ring contacts of the 

jack and plug, make contact of relay DL, im- 

pulse contacts of the dial and resistor (8RS to 

(—). Since it is well Known how one or more 

selectors may be operated over a dialing circuit, 

such as the one illustrated, the selector opera~ 

tion in the originating office will be ignored in 

connection with this description. With the dial 

off normal a circuit is now closed for operating 

relay B which may be traced from (++), make 

contact of relay C, winding of relay B, break con- 

tact of relay F', upper left hand winding of repeat 

coil RC, trunk conductor T, contacts of the jack 

and plug, make contact of relay DL, off normal 

contacts of the dial and resistor 18RS to (—). 

Relay B substitutes (--) for the (+) applied at 

the make contact of relay C for providing a hold- 

ing circuit for the B relay while relay C repeats 

the impulses from the dial. 

A closed circuit is now provided for the inter- 

office trunk for operating relay CB of the in- 

coming trunk circuit repeater, this circuit being 

traced from (++), upper winding of relay CB of 

the incoming trunk repeater, break contact of 

relay LS, break contact of relay SR, break con- 

tact of relay RG!, resistance R8, break contact 

of relay CS1, break contact of relay LS, another
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Break:contact-of relay LS; ‘break:contact of relay 
CY;. tip trunk :conductor ‘TT, ‘break: contact. of 
relay. K: of. the’ outgoing trunk: repeater, ..make 
contact of relay C, make-contact.of:relay B,:break 
contact of relay:F, make contact.of relay .B, lower 

right ‘hand winding .of repeat:coil.RC, break con- 
tact of relay. H, -break contact. ‘of relay K, ring 

trunk. line ‘conductor ‘TR, break contact ‘of relay 
CT, break-contact-of relay LS, lower left -hand 

winding of repeat-coil RC, break contact of relay 
CSi, ‘resistor R4; break contact -of relay RGU, 

break contact -of relay: SR..and' lower winding ‘of 

rélay CB to (—). Relay CB. of the incoming 

trunk: repeater -closes:a circuit ‘for operating re- 
lay RD: which may. be traced from. (+-), break 
contact of relay -CT, make -contact -of relay CB, 
break..contact:of relay LS, break contact:of relay 
RS and winding of relay RD‘to (—). 

The line :circuit ‘to the incoming selector asso- 

ciated with the incoming repeater is now closed 
for operating relay..CB-of this.selector, this -cir- 

cuit ‘being traced from (-++), overflow -contact 
20F of the incoming selector, break ‘contact of 
relay XD, upper winding of ‘relay ‘CB, break: con- 

tact of relay SW, ‘trunk conductor T, break. con- 

tact of relay CT, break contact of relay SW, 

make- contact of -rélay CB, break contact of re- 

lay SW, make contact of relay RD, ‘break contact 

of relay CT, trunk:conductor R, ‘break-contact of 
relay SW of the selector and lower winding of 

relay. CB'to (—). Relay:CB-of the selector closes 
an: obvious circuit for operating relay RD: and 
relay RD -closes:a -circuit for operating relay. XD 
which: may ‘be traced from (--),-off normal :con- 

tact: 1XON, make contact of relay RD and lower 

winding: of relay KD to (—). Relay RD-applies 

(+) to conductor S leading back to the incom- 
ing. repeater. for holding circuits that will be 

later described. OO , . 
The incoming ‘selector shown in Fig. 6 is of the 

digit canceling type. Since this particular oper- 

ation-of the selector is‘immaterial:for an under+ 

standing of the present invention, it -will not: ‘be 
explained at this time. For a complete ‘under- 
standing of the digit canceling operation, refer- 
ence is -made to Fig. 4-of copending application 
Serial No. 149,072 filed March 11, '1950 and 

assigned ‘to the same assignee-as the present ‘in- 

vention. 
The- control of the HS conductor leading from 

the HS rélay of the incoming trunk and extend- 
ing through the selector to the connector forms 

an important feature of the present. invention, 
consequently the circuit conditions of ‘this con- 

duetor will be pointed out. from time to time as 
the: description. progresses. ‘With ‘the circuit 
operation up to the present point, (+-) potential 
is applied to ‘the HS conductor at both ends, this 
(+) extending through both windings of the HS 
relay of the incoming repeater to the HS -con- 
ductor at this repeater, while (--) is applied to 
the other end of the HS: conductor through ‘re- 
sistor. {2RS, overflow.contact !OF- and ‘break. con- 
tact of relay SW of the selector: 

The circuits are now .in condition for respond- 
ing to. the digit dialed for operating. the incom- 
ing selector. As the dial. returns tomormal, the 

impulse contacts are intermittently opened for 
opening up the above described circuit inciud- 
ing relay C of the outgoing repeater, thus caus- % 
ing relay C to intermittently: release in response 
to the diaied impulses. The intermittent re- 
jease. of relay C opens. up. the above: described 

circuit including. the:intercfiice trunk conductors 
for. intermittently: releasing ::relay CB::of the -in- 
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6 
coming repeater. Relay RD of ‘the incoming 
repeater remains operated. during the impulsing 
of the associated CB relay, due to its slow:acting 
characteristics. The intermittent. operation of 
relay CB of the incoming repeater opens up the 

above. described circuit including conductors: T 
and R leading to the selector for intermittently 
operating. relay CB of the selector in accordance 
with the impulses of the dialed digit. The ‘first 
release of relay CB of the incoming selector closes 
a circuit for the X magnet of this selector which 
nay be traced from (--), break contact of relay 
CB, make contact-of relay RD, make contact of 
relay XD:and winding of magnet X to (—).. The 
upper winding of relay XD is in multiple with 
the “X magnet so that :this relay receives pulses 
during the stepping of the selector switch and, 
due to its slow acting characteristics, it remains 
operated until the termination of the digit -at 
which time it is released. : 

Referring back to the incoming repeater, ‘the 
first release-of relay-CB closes a circuit for’oper- 

ating relay TM. extending from (++), break con- 
tact of relay CT, break contact of relay CB, 
break contact of relay LS, make contact of relay 

RD. and winding of relay TM to (—). Since 
relay TM is of ‘the slow release type, it remains 

operated until the end of the digit at which time 
it is released. Relay TM switches the circuit 

leading to both windings of the HS relay from 

(+) to (—) at a make contact of relay RD. Since 
relay HS is differentially connected, this switch 
from (+) to (—) energizes its lower winding 
and its upper winding (by way of the:previously 
Gescribed HS conductor) in-opposition so ‘that 
the HS relay is not operated at this time. This 
energization of the HS conductor is of no ‘effect 
in connection with the selector operation but 
it is effective when ‘the combination connector 
is operated, such operation being later described. 
‘When relay XD of the incoming selector re- 

leases: to ‘mark the end of the digit, a circuit is 
closed: for cperating relay FEA which may be 
traced from. (-+), make contact cf relay ‘RD, 
break: contact ef relay XD; off normal -contact 
2HON, 2S wiper. and. terminal ‘to which -con- 
ductor M is-connected, off normal contact -FYON, 

winding of relay HA, resistor [4RS, break :con- 

tact of rélay HA and break contact cf magnet 
2 to (—). Relay: HA is rendered: fast ta: oper- 
ate ‘because its.-normally closed break -contact 
short.-circuits resistor 45RS to provide a high 
eurrent. flow for initially. operating relay .HUA. 
Relay HA--closes.a locking circuit for itself .ex- 

tending ‘from (--), make contact..of relay RD, 
break contact-.of relay S3V, make contact.of relay 
HA, break contact of magnet ¥ and winding of 
relay FfA. to (—) .over the previously described 
circult. A circuit. is now closed ‘for operating 
the -Y stepping:magnet which'may be traced from 

(--), make: contact: of relay RD, ‘break.-contact 
of relay SW, make-contact of relay HA and.wind~ 
ing of-maenet Y-to.(--). The operation of mag- 

met. ¥ .cpens up the above described circuit: to 
relay IZA for effecting its release, which in turn 
epens.up ithe above-described: circuit for magnet 

¥ for. effecting iis release. It:is not. believed 
necessary to: describe the trunk hunting oper- 
ation of the incoming-selecter when busy trunks 
are: encountered, this-.operation. being fully de- 

scribed inthe above mentioned: application 

Serial No: £49;0%2. - 
When. the selector finds an idle trunk; relay 

SW is operated (this relay being -primed:by ‘ener- 

gizing “its lower: winding by way ofa. make: con-
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tact of relay CB to make it fast operating) over 

a circuit extending from (+), make contact of 

relay RD, break contact of relay XD, off normal 

contact 2XON, wiper XX and its terminal to 

which conductor M is connected, of normal 

contact 1YON, upper winding of relay SW, over- 

flow contact 3OF, break contact of magnet Y and 

winding of relay HA to (—-) over the previously 

described circuit. It might be mentioned at this 

time that relay HA is also rendered fast in its 

release operation because its break contact in- 

serts resistor 12RS in series with its winding, 

thus reducing the current flow after the relay 

has operated to a value which is slightly above 

its holding value. The operation of relay SW 

switches conductors T and R, from the windings 

of the CB relay to the windings of the CB relay 

of the selected connector by way of wipers ST 

and SR and conductors CT and CR, thus releas- 

ing relay CB which in turn opens up and releases 

relay RD. The closure of the CT and CR circuit 

to the connector operates the CB and RD relays 

of this connector in a manner presently to be 

described for extending (-{.) back over conductor 

CS and thence by way of wiper SS and a make 

contact of relay SW to conductor S leading to 

the incoming repeater for maintaining (+-) on 
this latter conductor during the connection. 

Relay SW of the selector is locked operated be-~- 

fore relay RD of the selector is released, this 

locking circuit extending from (--) coming back 

over conductor CS and wiper SS, make contact 

of relay SW, break contact of relay XD, off nor- 

mal contact 2XON, wiper XX, conductor M, off 

normal contact (YON, upper winding of relay 

SW, overflow contact 2OF, break contact of 

magnet Y and winding of relay HA to (—) over 

over the previously described circuit. 

When relay TM of the incoming repeater is re- 

leased at the termination of the first digit, the 

HS conductor is switched back to (+-) at this 
repeater, thus placing (-+-) potential on both ends 

of the HS conductor for maintaining this con- 

ductor de-energized. This conductor is con- 

nected to (+) at the connector, after the con- 

nector is seized by the selector, by way of wind~ 

ings of the TL relay in the connector and back 

contacts of relays SW and AA. 

When. the connector is seized, the circuit for 

operating the CB relay of this switch may be 

traced from (-++), upper winding of the CB re- 

lay, break contact of relay CS, break contact of 

relay AB, conductor CT, wiper ST of the selector, 

make contact of relay SW, conductor T, break 
contact of relay CT of the incoming repeater, 

break contact of relay SW, make contact of relay 

CB, break contact of relay SW, make contact of 

relay RD, break contact of relay CT, conductor 

“R, make contact of relay SW of the selector, 

wiper SR, conductor CR, break contact of relay 
AB of the connector, break contact of relay CS 
and lower winding of relay CB to (—). Relay 
CB closes a circuit for operating relay RD ex- 

tending from (+), break contact of connector 

release magnet ZM, make contact of relay CB 

and winding of relay RD to (—). Relay RD con- 

nects (+) to master ground conductor MG of 

the connector for controlling various circuit and 

relay operations as will be later described. Re- 

lay XD of the connector is now operated over a 

circuit extending from (++) on conductor MG, 

off normal contact 1XON and lower winding of 

relay XD to (—). 

this time over a circuit extending from (++) on 

conductor MG, off normal contact 3YON and 

Relay YD is also operated at: 
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jJower winding of relay YD to (—). Relay PD 

is also operated at this time from (+-) on con- 

ductor MG, off normal contact [YON and lower 

winding of relay PD to (—). 
This places the circuits in condition for re- 

sponding to the tens digit. The operation of the 

dial for transmitting the impulses of the tens 

digit is effective to operate relay B of the outgoing 

trunk repeater when the dial is off normal and 

to release relay B when the dial returns to nor- 

mal, with the impulses transmitted from the im- 

pulse contacts of the dial being effective to inter- 

mittently release relay C of the outgoing trunk 

repeater, all in the previously described manner. 

At each release of relay C the inter-office trunk 

is opened for releasing relay CB of the incoming 

trunk circuit, which in turn operates relay TM, 

with relay RD remaining operated during the 

digit transmission and with relay TM being re- 

leased at the end of the digit, all in the previously 

described manner. Relay CB of the incoming 

trunk repeater repeats the digital impulses to 

the connector by intermittently opening the 

trunk conductors T and R leading from the in~ 

coming trunk repeater through the selector to 

the CB relay of the connector, thus relay CB 

of the connector is pulsed in response to the tens 

digit. During this pulsing of the CB relay of 

the connector, relay RD is not released because 

of its slow acting characteristics. The first re- 

lease of relay CB of the connector closes a circuit 

for the X magnet of this switch for advancing 

the. switch in its X or primary direction, this 

circuit being traced from (++), break contact of 

magnet ZM, break contact of relay CB, make 

contact of relay RD, make contact of relay PD, 

make contact of relay YD, make contact of relay 

XD, make contact of relay YD and magnet XM to 

(—). The upper winding of relay XD is con- 

nected in multiple with magnet XM, thus the 

impulses applied to the KX magnet maintain relay 

XD in its operated position uitil the end of the 

impulse transmission for the tens digit, at which 

time relay XD is released. 
Since this is a toll call, relay TL of the con- 

nector is operated at.the beginning of the tens 
digit and released at the end of the tens digit. 

The circuit for operating relay TL may be traced 

from (-+), break contact of relay AA of the con- 

nector, break contact of relay SW, lower winding 

of relay TL (the upper winding being short cir- 

cuited at this time), conductor CHS, selector 

wiper SHS, make contact of relay SW, conductor 

HS, break contact of relay CT, upper winding of 
relay HS of the incoming trunk repeater, make 

contact of relay TM and make contact of relay 
RD to (—). This circuit does not operate relay 

HS of the incoming trunk repeater because it 

is differentially energized at this time. Relay TL 

of the connector operates to close a circuit for 

operating the ringing trip relay which may be 

traced from (-+) on conductor MG, make con- 

tact of relay PD, make contact of relay TL and 
lower winding of relay RT to (—). When relay 
TL is released by the release of relay TM of the 
incoming trunk repeater at the termination of 
the tens digits, relay RT is locked operated cver 

a circuit extending from (+) on conductor MG, 
break contact of relay TL, make contact and 
lower winding of relay RT to (—). It will be un- 
derstood that relay TL of the connector is re- 
leased at the end of the tens digit because relay 
TM connects (-+-). to the HS conductor for de- 
energizing the lower winding of relay TL. 

The units digit is now transmitted, the im-
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‘pulses‘from the dial operating-the C and:B:relays 

of:the outgoing trunk repeater in the-previously 
described manner for transmitting the units dig- 

ital.impulses over the interoffice trunk,. for im- 
-pulsing relay CB of.the incoming trunk repeater, 

for operating: xelay TM at the beginning. of the 
digit and for releasing. this. relay .at the end.-of 
the digit, all:in:the previously described manner. 
Relay CB of the. incoming trunk repeater :pulses 

the. T and R conductors leading to relay CB: of 
the.connector for causing: this relay to.repeat the 

pulses of the units digit. Relay Ti of the con- 

‘nector is again operated, by. means. of the pre- 

viously described circuit, at the beginning. of the 

-digit.and: released.at the end’ of ‘the.digit.. ‘The 
release.of relay CB. closes. a. circuit-for operating 
the Yor secondary. stepping magnet..which. nay 

be :traced from: (+), break contact of magnet 
‘ZM, break contact. of relay: CB, make. contact of 
relay RD,.make contact .of relay.PD;.make con- 

stact of relay YD, break contact of .vrelay “XD 

sand: winding of magnet YMute-(—). The upper 

-winding of relay: ¥D:s-connected:in parallel with 
“Magnet. VM. .thus..maintaining relay “YD: in: its 

-eperated position: until:the end of: the units ‘digit, 
-at which: time relay YD-is released. .At. the: first 

% step of the connector switch, the previously 
-described. operating circuit-for relay PD is-opened 
‘but. .a: first locking.circuit is closed: for ‘this. relay 

which. may.be traced:frem: (+)-on-conductor MG, 
‘make contact 1YON; make contact.of relay PD, 

‘break-contact.of-relay SW, break-contact-of relay 

XD and lower winding of relay PD te.(—). When 
relay “TI, operates atthe beginning. of the units 

_ digit, the-above.described:locking: circuit for-relay 
-RE is opened but the previously: described operat- 
ing-cireuit-for this relay-is.closed-fer maintaining 

-the--relay energized. until ‘the end- of -the: units 

digit, at which time tne locking: circust- for relay 
SRT is-again closed: 

The-station digit is: now transmitted: from : ‘the 

-dial-at the tell operator’s position, with relays ‘Cc 
-and: -B: of the-outgoing trunk repeater being. op- 
-erated:to repeat the impulses: of. this digit over 

the inter-effice trunk for causing relay CB’ of 
‘the incoming trunk repeater to repeat the im- 

-pulses: over the-trunk conductors leading: tothe 

-eonnector. Relay TM of the incoming: trunk 

“repeater is operated -and:--released as -before- for 
operating: and: releasing relay Th -of ‘the -con- ; 
-neetor. The-release of relay-CB-of-the connector 
at the-beginning: of ‘the first-impttise of the sta- 
-tion-digit closes-a- circuit -for-operating relay’ = 
-extending from’ ¢-+), ‘break contact of magnet 
ZM,- break contact of relay CB; make contact-of 

relay RD, make contact of relay: PD; “break con- 

-tact of relay VD, another: break contact-of relay 
YD and upper winding of relay XD to“(—). Re- 
ay %XD~-closes a locking circuit for-itself-extend- 
‘ing from: (++) on conductor “MG, off normal con- 

‘tact FYON; make contact ofrelay PD; break con- 
-tact of relay SW, make contact and lower wind- 
‘ing-of relay XD to (—). Relay “XD opens the first 
+locking circuit of relay “PD but relay: Tl (op- 

-erated) closes ‘a. second locking circuit for relay 

PD extending from (+) on conductor MG, make 
contact of relay TL, make contact and. tower 
winding of relay PD'to (—). A third locking cir- 
cuit is closed’ for relay PD while relay CB is 
released -which ‘extends from (+), break con- 
tact-of magnet ZM,- break’ contact: of-relay CB, 

‘make contact of relay RD, make contact of rélay 
‘PD, break contact of relay YD: and: upper wind- 
ting:.of relay PD. ‘to..(—). . “Ehe-rélease: of relay 
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digit. 

opened: for releasing this relay. 

Yelay PD-opens up: the atove described. locking 

-of relay. RD to..(—): 

ds not. operated: at .this..time. 

10 
described. locking circuit for relay RT so that 

this relay remains. operated: at the end: of this 

With relay CS operated, with relay TL 
released and with relay XD operated the third, 
second and first locking circuits for relay PD are 

The release .of 

circuit for relay. XD for releasing. this relay. 

Line seizure 

Assuming that the called line:is idle, relay SW 
vi the connecter is operated at the end of the 
station digit over a.circuit which. may ‘be traced 
from (+). make:contact of relay RD, break con- 

tact of relay BY, lower winding. .of relay SW, 
break contact of relay. XD, break contact.of relay 
PD, wiper.S and terminal of the called idle line 
to (—) through the winding. of the cut off relay 
of the called line circuit. (not. shown) to (—). 
Relay SW. applies (--). to wiper S for making the 
called line busy and for operating the cut..off 
relay. associated. with this line. Relay SW also 

closes a.locking circuit .for itself: extending. from 

(EK) on.conductor.MG, make. contact and. upper 
winding of relay SW to ¢—). 
When. the operator :restores the-dial key. of the 

cord circuit, relay DL is released, thus discon- 
necting (-—) from.ring.conductor BR. leading:to the 
outgoing trunk repeater for releasing relay C. 
The tip. conductor T is.also open at:this:time for 
releasing relay I. ‘When relay SW of. the con- 
nector operates, the CHS. conductor is.switched 
fram (+) to (—) for closing an operating cir- 
-cuit-for relay. HS of the incoming. trunk repeater, 
this. circuit. being traced. from (-+), -break. con- 
tact of relay TM, upper winding of relay HS 
(the lower winding of this relay now being short 
circuited) , break contact of relay CT, :conductor 

HS, ‘make contact of relay SW..of the selector, 
wiper SHS, conductor .CHS, both windings of 
relay 'EL:to (--),.a-branch circuit being now ex- 
tended. through a. make contact. of relay SW, 
a break-.contact of relay. AA and a.make contact 

This. energizes: both wind- 
ings of relay: TL in opposition so that -this. relay 

Relay LS. of the 
ineoming trunk repeater is now operated: over a 

circuit extending from.(--).on conductor, S, make 
contact. of relay HS and. winding of relay LS:to 
(—). Relay. LS: closes a.locking circuit for itself 
-extending from. (-+) on.conductor'S andva make 
contact-of relay LS to: the winding of this relay, 

-this’ circuit. being independent..of the make con- 
‘tact of relay HS, thus. holding relay LS operated 
‘independent of the operation of the HS. relay. 
Relay. SW: of ‘the incaming trunk repeater is now 

operated.over a circuit which-may.be:traced.from 
-a-(+-). pulse.on the common 120:IPM. conductor, 
lower winding of relay. SW,-make contact-of relay 

HS,:break contact.of relay. SW and -make. contact 
of relay RD to (—). Relay SW closes.a locking 

circuit for itself extending from (+-), upper wind- 
ing of relay SW, make contact of relay SW and 

make contact-of relay RD to (—).. The lower 
-winding of relay SW is opened:at its. break -con- 

tact. 
The operation -of relay LS of the incoming 

‘trunk repeater reverses- the trunk circuit conduc- 

tors TT and TR-thus: reversing: the battery -back 
-ever the trunk: to-'the- outgoing. trunk repeater. 
The trunk is now-energizeq- by way. ofa circuit 
which may be-traced from -(+-).,-upper winding of 
relay:CB of the incoming.trunk repeater; recti- 
fier RF4, break contact of relay. SR, ‘break con- 

Ttat:the endiofthe station digit:closes.the: above 75 ‘tact of relay RG, resistor R8; break contact..of
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¥elay CS{; upper left hand winding of repeat coil 

RC, make contact of relay LS, break contact of 

relay CT, inter-office trunk conductor TR, break 

contact of relay K of the outgoing trunk repeater, 

break contact of relay H, lower right hand wind- 

ing of repeat coil RC, break contact and lower 

winding of relay E, upper right hand winding of 

repeat coil RC, break contact of relay B, make 

contact of relay A, break contact of relay K, tip 

trunk conductor T'T, break contact of relay CT of 

the incoming trunk repeater, make contact of 

relay LS, lower left hand winding of repeat coil 

RC, break contact of relay CSi, resistor R4, break 

contact of relay RGI, break contact of relay SR 

and lower winding of relay CB to (—). Relay 

# of the outgoing trunk repeater was primed by 

the operation of relay A over a circuit extending 

from (+), make contact of relay A, resistor 2R 

alg upper winding of relay EH to (—). Now when 

the current is reversed over the trunk line, as 

above described, the current flow through the 

lower winding of relay Kis in the proper direction 

to assist that in its upper winding so that relay 

£ is operated. The operation of relay E closes a 

make contact which short circuits resistor 2R, 

thus removing this resistance from the circuit 

of the upper winding of this relay so that relay 

& will remain operated by means of its upper 

winding independent of any current flow through 

its lower winding. Relay R is inserted in the 

inter-office trunk circuit when relay E operates 

and opens up its inner lower break contact for 

removing the short circuit from the winding of 

the R relay. Relay F is operated in response to 

the operation of relay E over a circuit extending 

from (+), make contact of relay A, make con- 

tact of relay E and winding of relay ¥ to (—). 

The operation of relay F opens up the previously 

described operating circuit for relay L but this 

relay is not released at this time because of a 

locking circuit extending from (+), make con- 

tact of relay A, make contact of relay E, make 

contact of relay G (operated by means of an ob- 

vious circuit closed by the operation of relay R), 

make contact and winding of relay L to (—). 

Relay P is now operated over a circuit extending 

from (+), lowermost break contact of relay N 

(it being assumed that the X connection instead 

of the Y connection is used in this circuit), make 

contact of relay G, break contact of relay J, make ¢ 

contact of relay F and winding of relay P to (—). 

The operation of relay P closes a circuit from (--) 

through the low resistance upper winding of re- 

lay A to the sleeve conductor leading to the trunk 

jack and cord circuits, the current flow in this 

‘circuit being sufficiently high to operate marginal 

relay Sl in the cord circuit for closing an obvi- 

ous circuit to signal lamp SIG, thus giving the 

operator a visual signal that the called line has 

been seized and that ringing may he effected at 

any time. 

Delayed ring 

These circuits are so arranged thai the opera- 

tor may seize the called line, in the manner just 

described, hold off the ringing operation until 

she is ready to signal the called station. This 

is effective because relay RT of the connector has 

been operated and locked as previousiy ex-~ 

plained. The operator may leave the connection 

in this condition and work on the other portion 

of the toll cord circuit, for example, before ring- 

ing the called station. In the event that the 

called station, or another station on the called 

line, if it is a party line, removes the receiver, 
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12 
the operator will get a signal to this effect. This 

is accomplished because the called line circuit 

is extended through connector wipers T and R 

to the windings of relay AB. This circuit may be 

traced from connector wiper T, make contact 

of relay SW, break contact of relay CC, make 

contact of relay RT, break contact of relay CS, 

lower winding of relay AB and make contact 

of relay SW to (+). The circuit from the R 

wiper extends through a make contact of relay 

SW, break contact of relay CC, make contact of 

relay RT, another make contact of relay SW, 

break contact of relay-CS and upper winding of 

relay AB to (—). 
Consequently, if a party on the called line re- 

moves the receiver, relay AB is operated for 

closing a circuit for operating relay AA extending 

from (-+-), make contact of relay AB, make con- 

tact of relay GW and winding of relay AA to 

(—). Relay AA switches the above described 

circuit, including conductor CHS, from (—) (at 

a make contact of relay RD) to (+) at a make 

contact of relay AA. This means that (+) is 

applied to both ends of the HS conductor, since 

relay TM of the incoming trunk repeater is re- 

leased at this time. Therefore, relay HS of the 

incoming trunk repeater is released for closing 

a circuit for operating relay SR extending from 

(+), break contact of relay CT, make contact of 

relay CB, make contact of relay RD, break contact 

of relay HS, make contact of relay RD, make 

contact of relay LS and winding of relay SR 

to (—). The operation of relay SR disconnects 

the inter-office trunk conductors from the above 

described circuit leading to the CB relay. Relay 

SR, places a closed circuit across the CB relay, 

ineluding resistor Ri, to prevent the release of 

this relay under this condition. The tip trunk 

ecnductor T'T may now be traced through a break 

contact of relay CT, make contact of relay LS, 

lower left hand winding of repeat coil RC, break 

contact of relay CSi, resistor R4, break contact 

of relay RGi, make contact of relay SR, resistor 

R2, break contact of relay RS, break contact of 

relay CS, winding of relay RS Chigh resistance, 

6500 ohms, for exarnple) make contact of relay 

RD, make contact of relay CB and break contact 

of relay CT to (+). The ring trunk conductor 

TR may now be traced through a break contact 

of relay CT, make contact of relay LS, upper left 

hand winding of repeat coil RC, break contact of 

relay CSi, resistor R3, make contact of relay LS, 

winding of relay CS chigh resistance, 6500 ohms, 

for example), resistor R9 and break contact of 
relay RG to (++). 

It will thus be seen that the inter-office trunk 

is switched from a wet to a dry condition when a 

party removes the receiver on the called line, 

since the trunk circuit is not energized under this 

condition, both sides of which extend to (+) 
through high resistance coils. This dry condition 

of the inter-office trunk effects the release of 

relay R in the out-going trunk repeater, which 

in turn opens up and releases relay G which in 

turn opens up the above described locking circuit 

for relay L for effecting the release of this relay. 

Relay L released and relay P released removes 

(+) from the low resistance winding of relay 

A, thus inserting the high resistance winding of 

this relay in the sleeve circuit for releasing relay 

SL of the cord circuit, which in turn extin- 

guishes lamp SIG to give the. operator a visual 

indication that a subscriber on the called line 

has removed the receiver. It will be understood 

that relay A of the outgoing trunk repeater is
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hot. released: wnder this .condition because -of 
@.circuit through: its:lower‘high resistance: wind- 

ing to:(-}). -The-operator:may,.
.of 

course, go. in 
on: the .connection. and: give: the. party on ‘the 

called: line the proper instructions under this 

condition. : 
| Ring start 

‘With. the -circuits in. the condition above de- 
scribed, that is, an idle called line. selected, the 
operator may ‘start the ringing of: the called 
station when she is ready to signal this station 
by operating the ring key associated with the 

cord: circuit. “Fhis -key operation. applies (—) 
through the resistance coil-to the ring side of the 
cord andi jack circuit by way of a break contact 
of relay Di. This circuit may now be traced ‘by 
way of conductor R, lower left had winding of 
the repeat coil RC of the outgoing trunk repeater, 
make contact of relay-F;: break contact. of relay 
H; make. contact_of relay. F:and: winding: of relay ° 
EK to G+). Relay K-operates and switches.the 
inier-office. trunk conductors. from the: circuit 
leading. into. the .outgoing trunk repeater: to 
ground. and generator; the. generator: conductor 
being connected to:trunk:TR.and the ground:con- 
ductor being connected:to trunk. T'T.. This:open- 
ing: of the. circuit into. the repeater. effects. the 
release of relay’R but relay G is not released .be- 
cause. ofa circuit to: (-4): for this relay at:a.make | 
contact of relay-K. Relay:K also applies a hold- 
ing circuit to relay: L. The.ground connected to 
trunk conductor TT extends. through the pre- 
viously:.described: circuits:of the incoming: trunk 
repeater to the lower winding of relay CB.for 
holding this relay operated. during. the. ringing 

condition. The generator. applied. to. trunk con- 
ductor: TR. operates: relay. RG. of ithe incoming 
trunk-repeater:over a.circuit. which may.be traced 
from. conductor. TR,. break. contact: of relay CT, — 
make contact: of relay:LS; upper left-hand wind- | 
ing of repeat coil RC, break contact of relay CSI, 
resistor. R3, make contact. of relay LS, relay. RG 
and rectifier RF! in multiple, condenser C4, make 
contact-of relay LS, resistor-R4, break contact of 
relay. €S!{,; lower. left hand. winding: of: repeat 
coil RC; make contact of relay. LS, break contact 
of relay: CT, conductor TT and. make. contact. of 
relay. K.to-ground:. This-operates: the RG relay. 
which. in: turn: closes an obvious. circuit fer oper~ 
ating relay RG. ee 

When. the. ringing key at the..cord: circuit. is 
restored, relay-K° releases: for again energizing 

the operating relay.R. ‘The release. of relay. K 
also disconnects:generator from the trunk circuit 
for: effecting: the. release of relays RG.and RGI 
‘of the: incoming: trunk repeater. At the time of 
the RGI° relay. operation. the. circuit. to the.CB 
relay. is opened: for effecting: the release. of this 

relay.and when relay. RG releases: at the end 
of: the-ringing signal, relay-CB is again. operated. 

‘Relay: TM-is. also operated over a..circuit..extend- 
ing from (++), make contact of. relay RG1, make 
contact of relay. RD.and winding of relay TM to 

(—). The TM: relay ‘is released: when.relay RGi 
‘yeleases-to-open up: the: above: described: circuit. 
Relay. RD: is- not. released’ during. this. ringing 
operation because of a. circuit extending. from 

(+), make. contact of relay. RG, break contact 
of relay: RS and: winding of: relay RD -to- (—). 
The-operation of ‘relay TM switches.the-HS con- 
ductor from (C+-):. to:-(—): at-a make: contact of 
‘yelay. RD, thus-~ holding. relay HS: operated: by. 
way of itslower winding. This:(—). applied to.the 
‘HS conductor extends ‘to: the: lower winding of 
relay: ‘TIs-of -the: connector and, since this: relay 
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is now: unbalanced it-is-operated: for opening up 
the abave described. locking. circuit: for-relay. RP, 
thus effecting. the release of this relay,. The 
release of relay TM of: the: incoming trunk re- 
peater,.at. the -termination..of the ringing signal 
from.the distant office, switches:the HS-conductor 
back: to ) for-releasing relay’ TL. of the cone 
nector because: -this. energizes: both. windings:.of 
this: relay. in: opposition, the. cixcuit:to. .¢—): ex- 
tending: through. a. make contact of relay::SW, 
break: contact. of relay AA and. a, make :contact 
of. relay “RD. With. relays: TL. and RT. released; 
the called station is rung over a.circuit.extending 
from: the, common generator source. GEN, apper 
winding of relay RYT, break contact :of relay: TL, 
break contact-of relay RT, oreak contact of relay. 
CC; make contact.of relay: SW, wiper R, over the 
called line circuit; wiper; T; make-contact;of relay 
SW, break contact: of relay CC:and break contact 
of relay RT to (+)... At this-time-ring: back:tone 
is applied to the calling trunk over a.-circuit.:ex» 
tending from the; common: ring: back tone: ean- 
ductor RBT, make: contact. of. relay SW, con- 
denser C16; break contact: of relay R/T; condenser 
Ci,, break contact. of relay AB, conductor :-CR, 
wiper SR of the. selector; make contact of relay 
SW; conductor R,. break: contact of relay .CT, 
make.contact of relay’ RD, make centact. of relay 
SW, right hand windings of repeat:coil RC,.make. 
contact: of: relay SW, break contact of relay CE, 
conductor. ‘T, make. contact. of relay..S'W’-of the 
selector; wiper: ST, conductor CT, break. contact 
of. relay. AB of. the connector, break: contact:-of 
relay:CS and upper winding of relay CB-to (+-).. 
This. tone through the. right. hand windings: of 
the repeat. coil: induces: a:.tone in the: left-hand 
windings of this.-coil. to. which, the. trunk: con+ 
ductors are: connected, thus the operator: in the 
distant.office hears the ring. back signal. 

Talk and supervision: 

When: the called. party: removes the. receiver to 
answer. the-eall, relay RT. is. operated, since the 
upper winding of: this: relay: is-in the signaling 
circuit. connected to. the.called line. Relay. RT 
closes. a. locking eircuit for itself-extending. from 
(+) on conductor MG, break eontact:of relay. Th, 
make contact and. lower. winding. of relay: RT 
to.(—). Answering bridge: relay AB of: the.con- 
hector is now operated over. a. circuit. including 
the. closed: called line circuit, this circuit:- being 
traced from (+), make. contact of relay. SW, 
lower winding of: relay AB, break. contact of relay 
CS, make contact of relay: RT, break contact:of 
relay CC, make contact of relay: SW, wiper, T. and 
over the called: Ene and substation circuits. in 
series, wiper-R, make contact of relay .SW;. break 
contact. of relay CC, make: contact; of. relay: RT, 
make:contact-of: relay SW, break contact.of-relay 
CS. and. upper winding: of relay: AB’ to: (—):.. It 
will. be noted that: relay AB: reverses: the.:battery 
back over the trunk. conductors..to; the: selector 
which is in: connection with.this connector: "This 
reverse battery is.of no-effect.in: connection:.with 
a toll call, since the battery is extended: back. 
through the right hand -windings: of repeat’ coil. 
RC of-the incoming trunk repeater; with no relay 
connected in this circuit. The reverse battery: is 
effective in. connection with a local call; such.-a 
local call being by way. of a: selector (not.an-in- 
coming: selector) in another group to.which:a 
calling’ line: is-connected: which may: require-re~ 
verse battery. for metering or supervision: pure 
poses. . Relay: AB- closes a. circuit: for operating 

relay AA. of the conneetor extending: from: (-),,
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make contact of relay AB, make contact of relay 

SW and winding of relay AA to (—). Relay AA 

switches the HS conductor from (—) to (--) at 

its uppermost make contact. This results in 

(+) potential being applied to both ends of the 

HS conductor, since relay TM of the incoming 

trunk repeater is released at this time. Conse- 

quently, relay HS of the incoming trunk repeater 

is released and relay TI, of the connector is re- 

leased at this time. The release of relay HS of 

the incoming trunk repeater closes a circuit for 

operating relay SR which may he traced from 

(4), break contact of relay CT, make contact 

‘of relay CB, make contact of relay RD, break 

contact of relay HS, make contact of relay RD, 

make contact of relay LS and winding of. relay 

SR, to. (—). Relay SR changes the inter-office 

trunk from a wet to a dry condition by discon- 

necting the windings of the CB relay of the in- 

coming trunk repeater from the inter-office trunk 

conductors. 
It now becomes necessary to provide a sub- 

stitute holding circuit for the CB relay of the 

incoming trunk repeater. This holding circuit 

may be traced from (++), upper winding of relay 

CB, rectifier RF4, make contact of relay SR, re- 

sistor Rf and lower winding of relay CB to (—). 

Since the inter-office trunk is now in a dry con- 

dition (no battery flow over the trunk) relay R 

in the outgoing trunk repeater is de-energized 

and released. The release of relay R opens up 

and releases relay G, which in turn opens up and 

releases relay-P. Relay M is now operated over 

a circuit extending from (+-), make contact of 

relay A, make contact of relay E, break contact < 

of relay G and winding of relay M to (—). Re- 

lay M closes an obvious circuit for operating relay 

N. The release of relay G opens up the above 

described locking circuit for relay In and, since 

the operating circuit for the L relay is open at 

a break contact of relay F, relay L is released. 

The release of relay I: disconnects (+) from the 

low resistance winding of relay A for providing 

a high resistance circuit to relay SL of the cord 

circuit, thus releasing this relay and extinguish- 

ing lamp SIG as an indication to the operator 

that the called party is on the line. The talking 

circuit is now established, with battery being fed 

to the called liné by way of the AB relay windings 

‘of the connector circuit, with the called line = 

circuit being connected to the right hand wind- 

ings of repeat coil RC of the incoming trunk re- 

peater by way of condensers C$ and CT of the 

connector, with the left hand windings of the 

incoming trunk repeater repeat coil being con- 

nected to the inter-office trunk circuit in the 

terminating office, with the right hand windings 

of repeat coil RC of the outgoing trunk repeater 

being connected to the trunk conductors in the 

originating office and with the left hand windings 

‘of the outgoing trunk repeater repeat coil being 

‘connected to the toll cord circuit. It will be 

understood that a toll line circuit may be con- 

nected to the opposite cord (not shown) of the 

toll board cord circuit. 

When the called party hangs up the receiver, 

relay AB is released for opening up and releasing 

srelay 4A of the connector. The release of relay 

AA switches the HS conductor back to (—) at 

the uppermost make contact of relay RD. Since 

relay TL is now differentially energized, it will 

not be operated at this time. Relay HS of the 

incoming trunk repeater is energized by this 

‘switch in potential on the HS conductor. The 

operation of relay HS opens up and releases relay 

an
 

15 

25 

40 

55 

60 

85 

70 

15 

16 
SR, which in turn re-connects the windings of 

relay CB of the incoming trunk repeater to the 

inter-office trunk circuit, thus energizing the 

inter-office trunk for operating relay R in the 

outgoing trunk repeater. Relay R-closes an ob- 

vious circuit for operating relay G, and relay G 

closes the above described circuit for operating 

relay P. The operation of relay P applies (+) 

to the sleeve of the jack and cord circuits by 

way of the low resistance winding of relay A 

for operating relay SL of the cord circuit, this 

relay in turn closing the circuit for lighting lamp 

SIG as an indication to the operator that the 

called party has hung up the receiver. The op- 

erator of relay G opens up and releases relay M 

and this relay in turn opens up and releases 

relay N. 

, Re-ring 

The circuits are now in condition for the opera~ 

tor to re-establish the ringing of the called line 

if so desired. This is brought about in the same 

manner as the original ringing circuit, previously 

described. That is, the ringing key applies (—) 

to the ring side of the outgoing trunk repeater 

for operating relay K and this relay in turn ap- 

plies generator to the ring trunk conductor and 

ground to the tip trunk conductor, the generator 

operating relay RG of the incoming trunk re- 

peater and the ground holding relay CB of this 

repeater to prevent release operations of the cir- 

cuit. Relay RG closes an obvious circuit for 

operating relay RG! and this relay in turn op- 

erates relay TM for switching the HS conductor 

from (++) to (—). This switch in the HS con- 

ductor operates relay TL, in the previously de- 

scribed manner for opening up the locking cir- 

euit of relay RT of the connector, thus re-estab- 

lishing the ringing circuit. The remainder of 

the circuit operations, supervision and called 

station response, are the same as previously de- 

scribed. 

Release after calied party has’ hung up 

When the operator gets the above described 

supervision indicating that the called party has 

hung up the receiver, she may remove the plug 

from the trunk jack for effecting the release of 

relay SL of the cord circuit and relay A of the 

outgoing trunk repeater. This restores the cord 

circuit to normal and the release of relay A opens 

up and releases relays ISA and 2SA in sequence. 

The release of relay A also effects the release of 

relays E and F by removing (+) from the cir- 

cults of these relays at the uppermost make con~ 

tact of the A relay. The release of relay A also 

opens up the inter-office trunk circuit for re- 

leasing relay R, this relay in turn opening up 

and releasing relay G. Relay F opens up and 

releases relay P, thus the outgoing trunk re- 

peater circuits are restored to normal and the 

inter-office trunk conductors are opened at the 

originating office. 

The opening of the inter-office trunk at the 

originating office releases relay CB of the incom- 

ing trunk repeater for opening up and releasing 

relay RD, this relay in turn opening up and 

releasing relay SW, thus restoring the incoming 

trunk repeater circuits to normal. Since relays 

SW and CB of the incoming trunk repeater are 

now released, the trunk conductors leading to 

the connector are de-energized for effecting the 

release of relays CB and RD of the connector 

circuit. Relay RD disconnects (+) from con- 

‘auctor MG for releasing relays RT and SW. The 

release of relay SW disconnects (-+) from con-
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nector sleeve wiper S and the switch is released 
by means of a circuit extending from (--), break 
contact of relay RD, break contacts in series of 
relays RT, PS and CC, X and Y off normal con- 
tacts 2XON and 2YON and winding of magnet 
ZM to (—). When the switch is restored to 
normal, the 32 and VY off normal contacts are 
opened for de-energizing magnet ZM, thus re- 
storing the connector circuits te normal. 

Relay RD of the connector disconnects (--) 
from conductor CS for rendering the connector 
circuit idle Gnagnet ZM applies (+) to con- 
ductor CS momentarily for protecting the con- 
nector circuit until the switch is completely 
restored to normal) and for releasing relay SW 
of the incoming selector. The release of relay 
SW closes an cbvious circuit through break con- 
tacts of relays RD and SW for releasing the 
selector switch, thus restoring the selector to 
normal. 

connection to normal, conductor HS being con- 
nected to (--) at beth ends for controlling opera- 
tions in the previously described manner in 
connection with the next call. 

Fielease before cailed party has hung up 

From the above description it will be observed 
thai, due to the interofiice trunk being dry while 
the called party is on the line, relay CB of the 
incoming trunk repeater is energized locally and 
not over the trunk circuit. This means that some 
additional arrangement must be provided for 
releasing the connection under this condition. 
This release function is provided by the {SA and 
294 relays of the outgoing trunk repeater. When 
the operator takes down the connection under 
this condition, relay A is released for. releasing 
relays {SA and 2SA in sequence, as previously 
pointed out. When relay A releases and before 
relay 2SA has released, (—-) is connected to tip 
trunk conductor TT for operating relay RS of 
the incoming trunk repeater over a circuit which 
may be traced from (—), resistor i8RS, make 
contact of relay 2SA, break contact of relay A, 
break contact of relay K, trunk conductor TT, , 
break contact of relay CT of the incoming trunk 
repeater, make contact of relay LS, lower left 
hand winding of repeat coil RC, break contact of 
relay CSi, resistor R4, break contact of relay 
RGi, make contact of relay SR (operated ai this 
time to render the inter-office trunk dry), re- 
sistor R2, break contact of relay RS, break con- 
tact of relay CS, winding of relay RS, make 
contact of relay RD, make contact of relay CB 
(held operated through make contacts of relay 
SR) and break contact of relay CT to (+). 
Relay RS operates and closes a locking circuit 
for itself to (—) by way of its make-before- 
break contact and over the previously described 
circuit to (++), this circuit remaining closed until 
relay RD is released, the release of the RD relay 
being effected by the opening of the break con- 

tact of relay RS. The release of relay RD effects 
the release of relay SR, and the restoration of 
the circuits cf the incoming trunk repeater to 
normal, ineluding the release of relay RS and - 
any other relays of this circuit which are oper- 

ated at this time. The trunk conductors leading 
to the selector and connector are opened by the 
release of relay CB of the incoming trunk re- 
peater for releasing the selector and connector 
circuits. This trunk circuit leading to the selec- 
tor and connector circuits is, of course, switched 
to contacts of the CB relay when relay SW is 
released by the release of relay RD. 

This restores all circuits used in the. 
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Switching through operation of incoming trunk 

repeater 

In some installations it is required that the 
inter-office trunk conductors be connected 

straight through to the battery feed circuit of 
the connector, thus removing repeat coil RC of 
the incoming trunk repeater from the circuit. 
On selector levels at which this operation is 

required, the Q wire is connected to the terminals 
of the X wiper of the selector, as indicated by 
Mote 3 on the Fig. 6 drawing. When the selector 
switches through to the connector on such a 
level, the operation of the selector SW relay 

; closes a circuit for operating relay CT of the 
ineoming trunk repeater, this circuit being traced 
from (+), conductor Q, wiper X, make contact 
of relay SW, conductor LM and winding of relay 
CT to (—). Relay C'T switches inter-office trunk 
conductors TT and TR directly through to trunk 
conductors T and R leading to the connector by 
way of the selector wipers. Relay CT opens up 

the HS conductor for canceling the HS control 
on. a call of this class and it disconnects (++) from 
the contact of relay CB to prevent the operation 
of the TM relay on this type of call. It will thus 
be seen that, on a call of this class, the incoming 
trunk repeater operates to repeat impulses to 
the incoming selector but after this selector seizes 
the connector, all relays of the incoming trunk 
repeater are de-energized except relay CT so 
that the inter-office trunk control is now directly 
te the CB relay of the connecior, thus removing 
all repeat coils in the terminating office from the 
trunk, When the connection is released, the 
release of the SW relay of the incoming selector 
epens up and releases relay CT of the incoming 
trunk repeater for restoring the circuits of this 
repeater to normal. 

Call to busy line 

ti wili be recalled that relays PD and XD are 
released in sequence following the receipt of the 
station digit by the connector. With relay PD 
released and before relay XD is released a circuit 
is closed for operating relay BT extending from 
(+) on the sleeve terminal of the called busy 
line, wiper S, break contact of relay PD, make 
contact of relay XD and winding of relay BT 
to (—). The opening of the lowermost break 
contact of relay BT opens up the operating wind- 
ing of relay SW to prevent the operation of this 
relay on a call to a busy line. Busy tone is con- 
nected back to the calling line over a circuit 
extending from common busy tone conductor BT, 
make contact of relay BT, break contact of relay 
SW, lower winding of relay AB, break contact of 
relay CS, condenser C&, break contact of relay 
AB and over conductor CT and wiper ST of the 
selector to the repeat coil of the incoming trunk 
repeater, at which point the tone is repeated to 
the calling line by means of the induced current 
from the right hand winding of this coil to the 
left hand winding, to which the calling line is 
connected. 

With relay BT of the connector operated, a cir- 
cult is closed for intermittently operating relay 
AA, this circuit extending from the common flash 
interrupter designated 60 I. P. M., make contact 
of relay BT, break contact of relay SW and -wind- 
ing of relay AA to (—). Relay AA is intermit- 
tently operated for providing a 60 I. P. M. flash 
to the operator at the toll board. Each operation. 
of relay AA switches the right hand terminals 
of relay 'TL of the connector from (--) to. (—) 
at the uppermost make contact of relay RD.
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This does not operate relay TL because of its dif- 

ferential connection, but it does operate relay HS 

of the incoming trunk circuit, consequently relay 

HS is intermittently operated to repeat the flash 

interrupter signais from the connector. The first 

operation of relay HS of the incoming trunk re- 

peater closes a circuit for operating relay SS ex- 

tending from (--) on conductor 8, make contact 

of relay HS and winding of relay LS to (—). 

Relay LS is locked operated to (+) on eonductor 

S over a circuit which is independent of the make 

contact of the HS relay. Relay SW is operated 

at this time over a circuit extending from (++) 

on common conductor 120 1. P. M., lower winding 

of relay SW, make contact of relay HS, break 

contact of relay SW and make contact of relay 

RD to (—). Relay SW iocks itself operated over 

a circuit extending. from (++), upper winding of 

relay SW, make contact of relay SW and make 

contact of relay RD to (—). Relay LS reverses 

the trunk line conductors extending back to the 

originating office and relay SW switches the 

trunk conductors leading to the connector from 

a circuit including the make contact of relay CB 

to the right hand windings of repeat coil RC. 

When relay HS is released, following its first op- 

eration, relay SR is operated over a circuit which 

may be traced from (+), break contact of relay 

CT, make contact of relay CB, make contact of 

relay RD, break contact of relay HS, make con- 

tact of relay RD, make contact of relay LS and 

winding of relay SR to (—). At the next op- 

eration of relay HS, this SR relay circuit is 

opened for releasing this relay, consequently re- 

lay, consequently relay SR follows the intermit- 

tent operations of relay HS. 

When relay LS of the incoming trunk repeater 

reverses the trunk line conductors, relay E is op- 

erated and locked in the previcusly describea 

manner. Relay E inserts the winding of relay R 

in the trunk circuit for operating this relay and 

relay F is operated over the previously described 

circuit tacluding a make contact of relay EH. Re- 

lay R choses an obvious circuit for operating re- 

lay G and relay G closes a circuit for operating 

relay P extending from (+), break contact of 

relay N, make contact of relay G, break contact 

of relay J, make contact of relay F and winding 

of relay P to (—). From the above description it 

will be observed that relay SR of the incoming 

trunk repeater is intermittently operated for 

flashing the inter~office trunk with intermittent 

wet and dry conditions. This is effective to in- 

termittently energize relay R of the outgoing 

trunk circuit for intermittently operating relay 

G, which in turn effects the intermittent opera- 

tion of relay P. Relay P intermittently applies 

(--) potential through its uppermost make con- 

tact to the low resistance winding of relay A for 

intermittently operating relay SL of the cord cir- 

cuit, thus providing an intermittent flash of lamp 

SIG. Since the busy tone is coming back over 

the inter-office trunk circuit, the operator re- 

ceives this tone as well as receiving an intermit- 

tent visual indication that the called line is busy 

by the 60 cycles flash of lamp SIG. 

When the operator takes down the connection, 

relays SL and A are released for releasing all of 

the equipment in the previously described man- 

ner. 
Call to busy trunk group 

It will be assumed that all connectors of the 

connector group are busy, thus the incoming se- 

lector goes to overflow for switching the overflow 

contacts of the sleector of Fig. 6. Relays SW of 
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the selector is not operated on this call because 

its upper winding is opened at overflow contact 

30%. It will be observed that overfiow contact 

20F applies busy tone back over conductor T to 

the incoming trunk repeater, but this circuit is 

not connected to the repeat coil winding unless 

relay SW of the repeater is operated. Relay SW 

dees not operate on this call because the 129 

I. P. M. pulses operate relay HS over a cireuit ex- 

tending from (-+), break contact of relay TM, 

upper winding of relay HS, break contact of relay 

CT, conductor HS, break contact of relay SW, 

overfiow contact 10# and resistor [8RS to the 129 

I. P. M. (—) pulse source. This same source of 

(—) pulses is applied to the lower winding of 

relay SW of the incoming trunk repeater, it 

being understood that during the intervals be- 

tween these (—) pulses the 120 I, P. M. com- 

mon conductor is connected to (++). Conse- 

quently, while relay HS is operated by the (—) 

pulses, relay SW cannot be operated through the 

rake contact of relay HS because (—) is applied 

to both terminals of the lower winding of relay 

SW. During the interval between these (—) 

pulses, the (+) potential on common conductor 

120 I. P. M. does not complete a circuit through 

the lower winding of relay SW because, at this 

time, relay HS is released for opening up this low- 

er winding. This means that relay HS will be in- 

termittently operated to provide a 120 T. P. M. 

signal back to the operator’s position but the op- 

erator will not hear the busy tone because the 

busy tone circuit is disconnected from the re- 

peat coil of the incoming trunk repeater to which 

the operator’s talking circuit is connected. The 

release of the. connection on a, call of this class is 

by the release of relay A, when the operator takes 

down the connection, for effecting the release of 

the other portions of the equipment, all in the 

previously described manner. 

Automatic coin control 

It will first be assumed that the operator takes 

down the connection after the called party has 

é5 hung up the receiver and that the automatic coin 
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collect operation is to be effected. If the coin is 

to be returned, the operator applies coin return 

battery to the called line while the called party 

still has the receiver off the hook, this operation 

being described later. 
In accordance with the note relating to the 

connection of HS bank terminals of the connec- 

tor, it will be obvious that relay PS is operated on 

a call from toll to a paystation line. The circuit 

may be traced from (+) on the HS terminal as- 

sociated with the called line, wiper HS, make 

contact of relay SW, make contact of relay TL 
and winding of relay PS to (—). Relay PS locks 

itself operated over a cirevit extending from (++) 

on conductor MG, off normal contact iYON, 

break contact of relay PD, make contact and 

winding of relay PS to (—). With the receiver 

at the called station hung up, relays AB and AA 

are in their de~energized conditions, consequently 

(—) from the make contact of relay RD is ex- 

tended through break contact of relay AA and 

make contact of relay SW to both windings of re- 

lay TL to the HS conductor and, since this con- 

ductor is connected to (++) at the break contact 

of relay TM of the incoming trunk repeater, the 

HS conductor is energized but relay TL of the 

connector is not operated because of its differen- 

tial connections. Relay HS of the incoming trunk 

repeater is operated because its lower winding is 

short circuited and its upper winding is energized.
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The operation of relay HS at this time provides 

the previously described wet supervision. When 

the connection is released, in the previously de- 

scribed manner, when the operator takes down 

the connection, relays CB and RD of the connec- 

tor are released. Relay RD disconnects (--) from 

conductor MG but relay PS maintains (+) on 

this conductor by way of a circuit extending 

through make contacts of relays PS and SW. 

This same circuit locks all of the relays operated 

which were previously. locked to the MG conduc- 

tor. Since the release magnet. of the connectcr 

switch is open at a break contact of relay PS, the 

switch is not released. The release of relay RD 

disconnects (-+-) from sleeve conductor CS so 

that the selector and incoming trunk repeater 

circuits are restored to normal, 
Coin collect relay CC is now operated over & 

circuit which may be traced from (+), break 

contact of relay RD, break. contact of relay AA, 

break contact. of relay YD, make contact of relay 

PS and winding of relay CC to (—). Relay CC 

closes a first locking circuit for itself extending 

from (+), make contacts in series of relay PS, 

make contact. and winding of relay CC to (—). 

118(-+) is now applied to the called line for 

operating the coin.collect apparatus at the sub- 

station on this line, this circuit being traced from 

ii9(-+), lamp {ML, make contact.of relay PS, 

make contact of relay CC, make contact of relay 

sw and wiper R to the ring side of the called 

line. This same circuit is extended by way of an- 

other make contact of relay CC and another make 

contact of relay SW to the tip side of the called 

line. Relay YD. is now operated over a circuit 

extending from (+), make contact of relay CC, 

make contact of relay PS and lower winding of 

relay YD to (—). Relay YD closes a circuit for 

cperating relay PD which. may be traced from 

(+), Make contact of relay CC, make contact of 

yelay YD and lower winding of relay PD to (—). 

Relay PD opens up the above described locking 

circuit for relay PS for effecting the release of 
this relay. The release of relay PS opens up the 

above described first locking circuit for relay CC « 

but before this happens a second locking circuit 

is closed for relay CC by the operation of relay 

PD, this locking circuit being traced from (+-) 

on conductor MG, off normal contact IYON, 

make contact of relay PD, make contact and 

winding of relay CC to (—). The release of re- 

lay PS opens up the above described circuit for 

relay YD, this relay releases and opens up and 

releases relay PD, this relay in turn opening up 

the above described second locking circuit for 

relay CC for effecting the release of this latter 

relay. The release of relay CC removes (-+) from 

conductor MG, which is effective to release relays 

RT and SW, the latter relay disconnecting (-+-) 

from sleeve wiper S. With relays CC, PS, RT and 

RD released, the release magnet circuit is closed 

for restoring the connector switch to normal. It 

will be obvious that 110(-+-) is disconnected from 

the called line by the release of relays PD and PS. 

in the event that the operator takes down the 

connection before the called party hangs up, then 

relays AB and AA are in their operated positions. 

This connects (++) to the HS conductor through 

the lower winding of relay TL at the connector 

and, since (+-) is connected to the HS conductor 

through both windings of relay HS of the incom- 

ing trunk circuit, the HS lead is de-energized and 

neither relay TL nor relay HS will be operated. 

Relays CB and RD are released as before, with 

relay RD disconnecting (+-) from conductor MG, 
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but at this time relay PS is operated for main- 

taining (+) on conductor MG. The release of 

relay RD removes (++) from conductor CS for 

releasing the preceding circuits in the previously 

described manner and it also closes a circuit at 

this time for operating relay YD which may be 

traced from (+), break contact of relay RD, 

make contact of relay AA and lower winding of 

relay YD to (—). The circuits stay in this condi- 

tion until the called party hangs up, at which 

time relays AB and AA are released. With relay 

YD operated and with relay AA operated, (++) is 

re-applied to conductor CS for holding this con- 

nector busy until the called party releases. This 

circuit may be traced from (+), make contact of 

relay YD and make contact of relay AA to con- 

ductor CS. Now when relay AA is released, this 

circuit is opened for rendering the connector cir- 

cuit idle and again selectable. 
Recalling that relay PS is locked operated at 

this time, it will be observed that (+) is applied 
through its lowermost make contact, by way of a 

make contact of relay SW, to conductor MG for 

holding the connector circuits in condition for 

coin control operation, Now when relay AA is re- 

leased by the called party hanging up the receiver, 

the above described circuit to relay YD is opened 
and, since relay CC is not yet operated, the YD 
relay is released. A circuit is now closed for oper- 

ating relay CC which may be traced from (+), 
break contact of relay RD, break contact of relay 
AA, break contact of relay YD, make contact of 
relay PS and winding of relay CC to (—). Relay 

CC closes the previously described first locking 
® circuit for itself and it applies {18(+) to the 

called line in the previously described manner. 

Relays YD and PD are again operated for open- 
ing up and releasing relay PS, with this relay 
opening up and releasing relays YD and PD in 
sequence, all as previously explained. Relay CC 
is iccked operated by means of its second locking 
circuit when relay PD operates and when relay 
PD releases, this second locking circuit is opened 
for releasing relay CC. This disconnects (-+) 
from conductor MG for releasing relays RT and 
SW, the switch being restored to normal in the 
previously described manner. The release of re- 
lays PD and PS disconnects {18(+) from the 
called line, thus restoring the circuits to normal. 

Manual coin control 

This is a case where the operator desires to 
collect or return the coin at the called paystation 
while the called party is still on the line. With 
the circuits in this condition, relays CB, RD, AB 
and AA of the connector, as well as various other 
relays, previously explained, are in their operated 
conditions. The operator applies if@(+-) or 
if8(—) to the tip side of the cord and outgoing 
trunk circuit by means of the coin collect or coin 
return key. This coin potential is extended by 
way of conductor T, upper left hand winding of 
repeat coil RC of the outgoing trunk repeater, 
make contact of relay F, winding of relay D, 
resistor {R and break contact of relay L to (++). 
Relay D operates and closes an obvious. circuit 
for operating relay H. It will be obvious that 
relays A, E and F of the outgoing trunk rereater 
are operated, relay R not being operated because 
relay SR of the incoming trunk repeater is oper- 
ated with the called party on the line for main- 

taining the inter-office trunk in a dry condition. 
With relay H operated, (+-) is applied to the 

inter-office tip trunk conductor TT by way of a 

break contact of relay K. At the first energiza-
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tion of the 60 I. P. M. common conductor, fol- 
lowing the operation of relay H, relay J is oper- 

ated over a circuit extending from this common 

conductor, make contact of relay H, break con- 

tact and upper winding of relay J to (--). Relay 

J locks itself operated over a circuit extending 
from (++), make contact of relay H, X make con- 

tact and both windings in series of relay J to 

(—~), the operation of relay J disconnecting the 
common conductor from its upper winding. 

When the common interrupter is disconnected 
from the upper winding of relay J it is. switched 

into connection with the winding of relay P by 

way of make contacts of relays H, J and. Con- 
sequently relay P is intermittently operated by 

the pulses appearing on the common 60 1. P.M. 

conductor. The release of relay P connects the ti 

conductor T. (to which the coin battery is con- 
nected) by way of a make contact of relay H, 

break contact of relay P, make contact of relay FE = 

and break contact of relay K to the inter-office 
conductor TR. Before relay P releases, (+) 

through resistor 9R is connected back to the coin 

battery, consequently relay P shifts the coin con- 

trol circuit from (++) through resistor §R to (-+) 
through relays in the incoming trunk repeater 

over a circuit which has approximately the same 

vaiue of resistance as resistor 9R, so that the 

lamp in the coin control circuit is not flashed. 

This coin potential applied to conductor TR 

extends through break contact of relay CT of 
the incoming trunk repeater, make contact of 
relay LS, upper left hand winding of repeat coil 
RC, break contact of relay CSi, resistor R3, 
make contact of relay LS, winding of relay CS, 
(the short circuit across the winding of relay 

CS being removed becatse relay SR is operated 
at this time), resistor R98 and break contact of 
relay RG to (+). Relay CS operates and closes 
a circuit for operating relay TM extending from ° 
(+), make contact of relay CS, make contacié 
of relay RD and winding of relay TM to (—). 
Relay TM closes an operating circuit for relay 

CS! which may be traced from (-+-), break con- 
tact of relay CT, make contact of relay CB, maks 
contact of relay RD, break contact of relay HS, 
make contact of relay RD, make contact of relay 
CS, make contact of relay TM and upper winding 
of relay CSi to (—). Relay CS! opens up the 
above described operating circuit for relay CS 
for releasing this relay, relay CSi now being held 
operated by means of the (-+) applied to con- 
ducter TT by relay H of the outgoing trunk re- 
peater (previously described), break contact of 
relay CT, make contact of relay LS, lower left 
hand winding of repeat coil RC, make contact 
and lower winding of relay CS! to (—). Relay 
CSi maintains a holding circuit for relay TM. 
When relay TM operates, the HS conductor is 

switched from (+) to (—). This prevents the 
operation of relay HS of the incoming trunk re- 
peater because both its windings are now ener- 
gized in opposition, the circuit for its upper wind- 
ing leading by way of the HS conductor to (++) 
at both windings of relay TL of the connector, 
the lower winding of this relay extending to 
(+) through make contacts of relays SW and 
AA, Relay TL of the connector is operated by 
this switch in the HS conductor, for closing an 
operating circuit for relay CS of the connector 
which may be traced from (--), make contact of 
relay TL, make contact of relay AA and winding 
of relay CS to (—). Relay CS of the connector 
places a holding circuit across the AB relay of 
the connector, this circuit being traced from 

¢ 

39 

55 

60 

65 

70 

24 
(+), upper winding of relay CB, make contact 
of relay CS, resistor 28RS and upper winding of 
relay AB to (—). It will be observed that this 

holding circuit also holds relay CB operated for 

preventing the release of the connector circuits 

at this time. The incoming trunk conductors 

are now connected directly to the connector 

wipers, conductor CT being traced through make 
contact. of relay AB, make contact of relay CS, 

make contact of relay RT, break contact of relay 

Cc and make contact of relay SW to wiper R. 

Conductor CR may be traced through a make 

coniact of relay AB, make contact of relay CS, 

make contact of relay RT, break contact of relay 

oC and make contact of relay SW to wiper T. 

Referring back to the originating office, the 

coin control potential intermittently applied to 
inter-office trunk conductor TR, as previously 

pointed. out, is connected to beth rectifiers RF2 

' and RFS of the incoming trunk repeater through 

a make contact of relay CSi. If 4£8(++-) is con- 
nested at the cord circuit, current will flow 

through rectifier RF3 and winding of relay CC 
to (-+-) on conductor TT ai the make contacié of 

relay H of the outgoing trunk repeater, while 
if 448(—) is applied at the cord circuit, current 

will flow through rectifier RF2 and winding of 
relay CR to this (++) in the originating office. 
Consequently, relay CC will operate from coin 

collect battery for extending 116(-+) at a make 
contact of relay CC, by way of a break contact 

of relay CR, lamp ML, winding of relay CA, 

make contact of relay CS!, make contacts in 

multiple of relay TM, make contacts of relay 
» SW, break contacts of relay CT, conductors 'T 

and R, make contacts of relay SW of the selector, 

wipers ST and SR, conductors CT and CR and 

over the previously. described clear circuits to 

the tip and ring conductors. of the cailed line 
for operating the coin mechanism at the called 

station in the well known manner for coliecting 
the coin. If relay CR is operated then 11$(—) 
is extended over the same circuit for operating 
the coin mechanism at the called station for 
refunding the coin. Either coin collect or coin 
return current applied to the called line operates 
velay CA at. each operation of the CC or CR 
relay and since the CC or CR relay will be in- 
termittentiy operated by the intermittent oper- 
ation of relay P in the outgoing trunk repeater, 
lamp MUL will flash as an indication to the at- 
tendant in the terminating office that the incom- 
ing trunk repeater is effecting a coin control 
operation. 

The operator in the distant toll office gets a 
steady lamp (lamp shown connected to coin con- 
trol key of cord circuit, it being undersicod that 
the coin battery may come through a relay 
winding, with the relay having a make contact 
in a lecal lamp circuit) to indicate that coin po- 
tential is being applied to the called line and 
that the coin has not yet been disposed of at the 
coin box. This is because the intermittent oper- 
ations of relay P in the outgoing trunk repeater 
Go not materially change the value of the cir- 
cuit of the lamp (or relay) in the coin supply 
at the cord circuit. With relay P operated, the 
coin supply circuit leads to (-+-) through resistor 
8R, which may be 1090 ohms for example. With 
relay P released, the coin supply circuit is ex- 
tended over the R trunk, break contact of relay 
CT, make contact of relay LS, woper left hand 
winding of repeat coil RC, make contact of re- 
lay CSi, make contact of relay CC or CR (im- 
mediately operated by the coin current), resistor
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Rit, which may be 500 ohms. for example, make 

contact of relay CA, make contact. of relay CSI, 

lower left hand winding of repeat coil RC, make 

contact. of relay LS, break contact of relay CT 

and trunk T to (++). If the resistance of the 

trunk conductors, plus the two repeat coil wind- 

ings equals 500. ohms, then the total resistance 

in this circuit is 1000 ohms. Therefore, the in- 

termittent operation of relay P maintains the 

lamp steadily illuminated. When the coin is 

disposed of, relay CA cannot. operate when coin 

battery is next applied to. the line, consequently 

the only path to (-+-)- for the coin current at the 

cord circuit is through one of the relays CC or 

CR, which have high resistances, 8600 ohms each 
for example. Therefore the lamp (or relay) 

at. the cord circuit is de-energized while relay P 
is released and energized while relay P is oper- 
ated, thus resulting in a flashing lamp to indicate 

that the coin has been disposed of. 
The operator now restores. the key to normal, 

thus disconnecting coin control battery from the 

trunk circuit, restoring the eircuits to their pre- 

viously described. condition, with: the plug still in 
the jack and the ealied party still on the line. 

When disconnection takes place, the circuit oper- 
ations are all. as previously described. 

Having described an inter-office toll switching 

system as particularly adaptable for use in au- 

tomatic telephone systems as one specific embodi- 

ment of the present invention, it is. desired to be 

understeod that this form is selected to facili- 

tate the disclosure of the invention rather than 
to limit the number of forms. which it may as- 
sume and it is to be further understood that 

various modifications, adaptations and altera- 

tions. may be applied to the specific form shown 

to: meet the requirements of practice, without 

in any manner departing from the spirit.or scope 

of the present invention except as limited by 

the appended claims. 

What we claim is: . 
1. In a telephone system, an operator’s posi- 

tion, a dial office, automatic switches and tele- 

phone lines in said office, a supervisory signal 

at said operator’s position, a pair of trunk line 

conductors interconnecting said operator’s posi- 

tion and said autematic switches, supervisory 

signal control means operative to intermittently 

establish a direct current flow ever said trunk 

Tine conduetors, means controlled from said op- 

erator’s position over said trunk line conductors 

for setting said automatic switches to establish 

a talking and signaling circuit from said oper- 

ator’s position to any of said telephone lines, 5 

means controlled in response to the setting of 

one of said automatic switches on to the ter- 

minals of a busy one of said telephone lines for 

applying a busy tone to said trunk line con- 

ductors and for operating said supervisory sig- 

nal control means, and means controlled by the 

intermittently established direct current flow over 

said trunk line conductors for flashing. said 

supervisory signal. 

2. In a telephone exchange system, an oper- 

ator’s position, automatic switches,. telephone 

jines, a supervisory signal at said operator’s 

position, a trunk line for imterconnecting said 

operator’s position and said automatic switches, 

supervisory signal control means operative to in- 

termittently establish a direct. current. flow over 

said trunk line conductors, means controled from 

said operator’s position over said trunk line for 

setting one of said automatic switches into con- 

nection with terminals of any. one of said. tele- 
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26. 
phone lines, means controlled in response: to the 
Setting of said switch on to terminals. of an idle 
telephone line for establishing a steady direct 
current flow over said trunk line, means con- 
trolled in response to the setting of said. switch 

on to the terminals of a busy telephone line for 
operating said supervisory signal control means 

to establish an intermittent direct current. fiow 
over said trunk line conductors, means con- 

trolled by the steady flow of direct current over 

said trunk Hne for steadily displaying said super- 

visory signel, and means controlled by the inter- 
mittently established direct current flow over said 
trunk Hine for flashing said supervisory signal. 

3. In a telephone exchange system, an. oper- 
ator’s position, automatic switches, telephone 
lines, a supervisory signal at. said operator’s 

position, a trunk line interconnecting said op- 
erator’s position and said automatic switches, 

supervisory signal control means operative te in- 
termittently establish a direct. current flow over 

said trunk line, means controlled from said op- 

erator’s position over said trunk Hine for setting 

one of said automatic switches into connection 
with terminals of any one of said telephone lines, 

means controlled in response to the setting of 

said switch on to the terminals of an idle tele- 
phone line fer establishing a steady direct. cur- 

rent flow over said trunk line, means controlled 
in response to the setting of said switch on to 

the terminals of a busy telephone line for oper- 

ating said supervisory signal control means to 

establish an intermittent direct current flow over 
said trunk Ine, means controlled by a steady 
direct current flow over said trunk line for steadily 

displaying said supervisory signal, means con- 

trolled by the intermittently direct current flow 

over said trunk line for flashing said supervisory 

signal, and means controlled by the response of 

the called party when said switch is set. on the 

terminals of an idle line for preventing the es- 

tablishment. of any direct current flow over said 
trunk line and thereby preventing the display 

of said supervisory signal. 

4. In a telephone exchange system, an opera- 

tor’s position, automatic selector and connector 

switches, telephone lines, a signal at said oper- 

ator’s position, a trunk line inter-connecting said 

operater’s position and said switches, means con- 
trolled from said operator’s position over said 

trunk line for setting a selector switch into con- 

nection with terminals of a connector switch, 

means controlled from said operator’s position 

over said trunk line for setting said connector 

switch into connection with terminals of any one 

of said telephone lines, means controlled in re- 

sponse to the setting of said connector switch on 

to the terminals of an idle telephone line for 

steadily energizing said trunk line, means con-~ 

trolled in response to the setting of said connector 

switch on to the terminals of a busy telephone 

line for intermittently energizing and de-ener- 

gizinge said trunk line at a first rate, means con- 

trolled by the steady energization of said trunk 

line for steadily displaying said signal, means 

controlled by the intermittent energization of 

said trunk line at said first rate for flashing said 

signal at said first rate, means controlled in re- 

sponse to said selector switch finding no path 

available to a connector switch for intermittently 

energizing and deenergizing said trunk line at a 

second rate, and means controlled by the inter- 

mittent energization of said trunk line at said 

second rate for flashing said signal at said sec- 

ond rate.
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5. In a telephone exchange system, an cpera~ 

tor’s position, automatic selector and connector 

switches, telephone lines, a signal at said oper-~ 

ator’s position, a trunk line inter-connecting said 

operator’s position and said switches, means con- 

trolled from said operator’s position over said 

trunk line for setting a selector switch Into con- 

nection with terminals of a connector switch, 

means controlled from said cperator’s position 

over said trunk line for setting said connector 

switch into connection with terminals of any one 

of said telephone lines, means controled in re- 

sponse to the setting of said connector switch on 

to the terminals of an idle telephone line for 

steadily energizing said trunk line, means con- 

trolled in response to the setting of said con~- 

nector switch on to the terminals of a busy tele- 

phone line for intermittently energizing and de- 

energizing said trunk line at a first rate, means 

controlled by the steady energization of said 

trunk line for steadily displaying said signal, 

means controlled by the intermittent energiza- 

tion of said trunk line at said first rate for flash- 

ing said signal at said first rate, means controlled 

in response to said selector switch finding no path 

available to a connector switch for intermittently 

energizing and de-energizing said trunk line ata 

second rate, means controled by the intermittent 

energization of said trunk line at said second 

rate for flashing said signal at said second rate, 

means for transmitting a busy tone to said cp- 

erator’s position when said signal is flashed at 

said first rate, and means for preventing the 

transmission of a busy tone to said operator’s 

position when said signal is flashed at said sec- 

end rate. 
6. In an automatic telephone system, an orig- 

inating office and a terminating office inter-con- 

nected by a trunk circuit, a selector in said ter- 

minating office having access tc a plurality of 

levels, a level marking wiper on said selector mov- 

able concurrently with the level selecting move- 

ment of said selector, a pair of trunk line con- 

ductors incoming to said selector, a group of out- 

goine trunk line conductors accessible to said 

selector for each of said levels, a plurality of ter- 

minals, each of said terminais beimg positioned 

to be engaged successively by said wiper as said 

selector is successively advanced to the selector 

levels, an incoming trunk repeater terminating 

said trunk circuit in said terminating office, 
means in said incoming trunk repeater induci- 

ively connecting said trunk circuit to the trunk 

line conductors incoming to said selector, receiv- 
ing and repeating means in said trunk repeater 

controlled from said originating office for re- 
ceiving and repeating impulses from said orig- 
inating office te said selector whereby said selec- 
tor selects any one of said levels, and means con- 
trolled by said level marking wiper and prece- 

termined ones of said terminals for conductively 
connecting said trunk circuit to the trunk line 
conductors incoming to said selector when said 

selector is operated to select predetermined ones 
of said levels. 

7. In a telephone exchange system, an opera~- 
tor’s position, a dial office, autcematic switches 
in said dial cffice, a line terminating in said dial 
ofice, a substation on said line, a toll switching 
trunk connecting said dial office with said toll 
office, means controlled from said operator’s ro- 

sition over the conductors of said trunk for sei- 
ting said automatic switches to establish a con- 
nection from said operator’s position to said line, 

means including a source of current for energiz- 
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ing said trunk conductors when said connection 

has been established and before the station on 

said line has answered the call, means controlled 

from said cperator’s position for de-energizing 

said trunk conductors for releasing said connec- 

tion before said station has answered the call, 

means responsive to the answering of the call at 

said station for de-energizing said trunk conduc- 

tors, means at said operator’s position for ap- 

plying a pulse to one of said trunk conductors, 

and means controlled by the pulse applied to said 

one trunk conductor for releasing said connec- 

tion while the called station is stili on the line. 

8. In a telephone exchange system, a battery 

having a first and a second terminal, an opera- 

tor’s position, a dial office, connector switches 

and telephone lines in said dial office, a signal 

at said operater’s position, a trunk circuit inter- 

connecting said operator’s position and said dial 

office, a trunk repeater terminating said trunk 

circuit in said dial office, a pair of line conductors 

and a signaling conductor extending from said 

trunk repeater to one of said connector switches, 

means controlled from said operator’s position 

over said trunk circuit for setting said one con- 

nector switch on to terminals of one of said tele~ 

wohone lines, a first differential relay at said trunk 

repeater and a second differential relay at said 

connector each of said relays having first and 

} second windings, a first conductor connected to 

the mid-point of the windings of said first relay 

and to said first battery terminal, a second con- 

ductor connected to the mid-point of the wind- 

ings of said second relay and to said first battery 

terminal, a control conductor inter-connecting 

said second windings of said relays, said first 

winding of each of said relays being connected 

to said first battery terminal, means controlled 
in response to the setting of said connector switch 

on to the terminals of said telephone line wnen 

idie for switching said second conductor from 

said first battery terminal to said second bat- 

tery terminal thereby energizing said second 

windings of said relays over said control con- 

ductor and at the same time energizing the first 

winding of said second relay in opposing rela- 

tion to said energization of said second winding 

of said second relay and at the same time shunt- 

ing said first winding of said first relay, said 

second relay remaining in its normal position in 

response to said energizing circuits for its first 

and second windings and said first relay operat- 

ing in response to said energizing circuit for its 

second winding, and means controlled by said 

operation of said first relay for displaying said 

signal. 

9. In a telephone exchange system, a battery 

having a, first and a second terminal, an opdera- 

tor’s position, a dial office, connector switches 

and telephone lines in said dial office, a signal at 

said operator’s position, a trunk circuit inter- 

connecting said operator’s position and said dial 

office, a trunk repeater terminating said trunk 

circuit in said dial office, a, pair of line conductors 

and a signaling conductor extending from said 

trunk repeater to one of said connector switches, 

means controlled from said operator’s position 

over said trunk circuit for setting said one con- 

nector switch on to terminals of one of said tele- 
phone lines, a first differential relay at said trunk 
repeater and a second differential relay at said 

connector each of said relays having first and 

second windings, a first conductor connected to 

the mid-point of the windings of said first relay 

and to said first battery terminal, a second con-
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ductor connected to the mid-point of the wind- 
ings of said second relay and to said first bat- 
tery terminal, a control conductor inter-con- 

necting said second windings of said relays, said 
first winding of each of said relays being con- 
nected to said first battery terminal, means con- 
trolled in response to the setting of said connec- 

tor switch cn to the terminals cf said telephone 

line when busy for intermittently switching said 
second conductor from said first battery terminal } 
to said second battery terminal thereby inter- 
mittently energizing said second windings of said 
relays over said control conductor and at the 
same time intermittentiy energizing the first 
winding of said second relay in opposing relation 
to said energization of said sesond winding of 
said second relay and at the same time shunting 
said first winding of said first relay, said second 
relay remaining in its normal position in response 
to said energizing circuits for its first and second 
windings and said first relay intermittently oper- 
ating in response to said energizing circuit for its 
second winding, and means controlled by said in- 

termittent operation of said first relay for flash- 
ing said signal. 

10. In a telephone exchange system, a battery 
having a first and a second terminal, an opera- 

tor’s position, a dial office, connector switches 
and telephone lines in said dial office, a signal 
at said operator’s position, a trunk circuit inter- 
connecting said operator’s position and said diai 
office, a trunk repeater terminating said trunk 
circuit in said dial office, a pair of line conduc- 
tors and a signaling conductor extending from 
said trunk repeater to one of said connector 
switches, means controlled from said operator’s 
position over said trunk circuit for setting said 
one connector switch on to terminalis of one of 
said telephone lines, a first differential relay at 

said trunk repeater and a second differential re- 
lay at said connector each of said relays having 
first and second windings, a first conductor con- 
nected to the mid-point of the windings of said 
first relay and to said first battery terminal, a 
second conductor connected to the mid-point of . 
the windings of said second relay and to said 
first battery terminal, a contre] conductor inter- 
connecting said second windings of said relays, 
said first winding of each of said relays being 
connected to said first battery terminal, means 
controlled in response to the setting of said con- 
nector switch on to the terminals of said tele- 
phone line when idle for switching said second 
conductor from said first battery terminal to said 
second battery terminal thereby energizing said 
second. windings of said relays over said control 
conductor and at the same time energizing the 
first winding of said second relay in opposing 
relation to said energization of said second wind- 
ing of said second relay and at the same time 
shunting said first winding of said first relay, 
said second relay remaining in its normal posi- 

tion in response to said energizing circuits for its 
first and second windings and said first relay op- 
erating in response to said energizing circuit for 
its second winding, means controlled by said op- 
eration of said first relay for displaying said sig- 
nal, means controlled by the response of the 
called party on said telephone line for switching 
said second conductor from said second battery 
terminal to said first battery terminal thereby de- 
energizing both windings of said relays and said 
control conductor, said second relay remaining 
in its normal position and said first relay re- 
leasing to its normal position, and. means con- 
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trolled by said release of said first relay for 
effacing said displayed signal. : 

11. In a telephone exchange system, a battery 
having a first and a second terminal, an oper- 
ator’s position, a. dial office, connector switches 
and telephone Hines in said dial office, a signal at 
said operator’s position,.a trunk circuit inter- 
connecting said operator’s position and said diai 
office, a trunk repeater terminating said trunk 
circuit in said dial office, a pair of line conductors 
and a signaling conductor extending from said 
trunk repeater to one of said connector switches, 
means controlled from said operator’s position 
over said trunk circuit for setting said one con- 
nector switch on to terminals of one of said tele- 
phone lines, a first differential relay at said 
trunk repeater and a second differential relay 
at said connector each of said relays having first 
and second windings, a first conductor connected 
to the mid-poini of the windings of said first-re- 
lay and to said first battery terminal, a second 
conductor connected to the mid-point of the 
windings of said second relay and to said first 
battery terminal, a control conductor inter-con- 
necting said second windings of said relays, said 
first winding of each of said relays being con-~ 
nected to said first battery terminal, means con- 
trolled in response to the setting of said connec- 
tor switch on to the terminals of said telephone 
line when idle for switching said second con- 
ductor from said first battery terminal to said 
second battery terminal thereby energizing said 
second windings of said relays over said control 
conductor and at the same time energizing the 
first winding of said second relay in opposing re- 
lation to said energization of said second wind- 
ing of said second relay and at the same time 
shunting said first winding of said first relay, 
said second relay remaining in its normal posi- 
tion in response to said energizing circuits for 
its first and second windings and said first re- 
lay operating in response to said energizing cir- 
cuit for its second winding, means controlled by 
said operation of said first relay for displaying 
said signal, means controlled by the response cf 
the called party on said telephone line for switch- 
ing said second conductor from said second bat- 
tery terminal to said first battery terminal there- 
by deenergizing both windings of said relays and 
said control conductor, said second relay remain- 
ing in its normal position and said first relay 
releasing to its normal position, and means con- 
trolied by said release of said first relay for 
effacing said displayed signal and for clearing 
said trunk circuit of all connections to said bat- 
tery. 

12. In a telephone exchange system, a battery 
having a first and a second terminal, an oper- 
ator’s position, a dial office, connector switches 
and telephone lines in said dial office, a signal 
at said operator’s position, a trunk circuit inter- 
connecting said operator’s position and said dial 
office, a trunk repeater terminating said trunk 
circuit in said dial office, a pair of line conductors 
and a signaling conductor extending from said 
trunk repeater to one of said connector switches, 
means controlled from said operator’s position 
over said trunk circuit for setting said one con- 
nectcr switch on to terminals of one of said 
telephone lines, a first differential relay at said 
trunk repeater and a second differential relay at 
said connector each of said relays having first 
and second windings, a first conductor connected 
to the mid-point of the windings of said first 
relay and to said first battery terminal, a second
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conductor connected to the mid-point of the 

windings of said second relay and to said first 

battery terminal, a control conductor inter- 

connecting said second windings of said relays, 

said first winding of each of said relays being 

connected to said first battery terminal, means 

controlled in response to the setting of said con- 

nector switch on to the terminals of said tele~- 

phone line when idle for switching said second 

conductor from said first battery terminal to 

said second battery terminal thereby energizing 

said second windings of said relays over said . 

control conductor and at the same time energiz- 

ing the first winding of said second reiay in 

opposing relation to said energization of said 

second winding of said second relay and at the 

same time shunting said first winding of said 

first relay, said second relay remaining in its 

normal position in response to said energizing 

circuits for its first and second windings and 2 

32 
said first relay operating in response to said 

energizing circuit for its second winding, means 

controlled by said operation of said first relay 

for displaying said signal, ringing contrcol means 

at said operator’s position, means responsive to 

the operation of said ringing control means for 

switching said first conductor from said first bat- 

tery terminal to said second battery terminal 

thereby changing said energization of both wind- 

ings of said second relay from opposing relation 

to aiding relation for operating said second relay, 

and means responsive to said operation of said 

second relay for ringing the station on said idle 

telephone line. 
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