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Claims. 

This invention relates to telephone systems 
and particularly to improvements in trunking 
circuits. 
An object of this invention is to simplify and 

increase the utility of trunking circuits in auto 
matic telephone systems. 

Heretofore cord circuits have been used which 
may be converted from a battery feed circuit to 
circuits having ne battery depending on the type 
of line connected thereto. Circuits have also 
been used in which connector circuits have bat 
teries normally supplied from the connector cir 
cuit and in which, when the connector is seized 
from a local subscriber, the talking battery con 
nections were made, while if it is seized by a 
trunk, the battery connection is removed and 
battery furnished from a repeater arrangement 
in the trunk. 
A feature of the present invention is to prevent 

talking battery from being Supplied from a tWO 
way trunk incoming to an exchange under cer 
tain conditions, and to feed talking battery from 
the trunk under other conditions. The arrange 
ment is such that normally the talking battery 
supply is not connected to the trunk for calls in 
coming over the trunk to the exchange. When 
the call is intended for local subscribers in the 
exchange, a relay in the trunk operates to in 
clude a talking battery connection in the trunk, 
while when the call is intended for a tandem 
trunk connection outgoing from the exchange, 
the trunk is maintained in its normal position 
without the talking battery connection being 
made. 

Referring now to the drawings, Figs. 1 to 5 may 
be connected as shown in Fig. 6. FigS. 1 and 2 
show a calling subscriber's line in an automatic 
telephone exchange and a line finder in dia 
grammatic form terminating in a selector con 
nector circuit that has access to a called sub 
scriber's line in the exchange shown in diagram 
matic form and the terminals of a trunk circuit 
shown in Fig. 3 extending to another eXchange. 
Figs. 4 and 5 show a selector connector extending 
from the trunk circuit in Fig. 3 and having ac 
cess through its brushes to a called subscriber's 
line in the exchange, one of which has been shown 
in diagrammatic form and also to trunks out 
going from the exchange, one of which has been 
shown in diagrammatic form. 
To show the embodiment of the features of 

this invention in these drawings, descriptions 
will be made of a call from a calling Subscriber 
A, Fig. 1, through the selector connector B in 
Figs. 1 and 2 to a called subscriber's line at C, 

(C. 179-18) 

Fig. 2 followed by a call from subscriber A over 
selector connector B and the trunk circuit in 
Fig. 3 to a distant exchange. In connection with 
Figs. 3, 4 and 5 a call will be described from a 
distant exchange over the trunk circuit of Fig. 
3 through the Selector connector D in Figs. 4 and 
5 to a called Subscriber E followed by a call from 
a distant exchange over the trunk in Fig. 3, the 
Selector connector D in FigS. 4 and 5 to a trunk 
F outgoing from the exchange to another distant 
exchange. - 

Referring now to the call from subscriber. A to 
subscriber C a connection may be established 
from this Subscriber over line finder LF to the 
Selector connector B and when this selector con 
nector is seized a circuit is completed for the op 
eration of relay 5 through the calling Subscriber's 
loop over the tip conductor, contacts of relayS 
6 and 7, upper Winding of relay 5, contacts of 
relay 8, vertical off-normal contacts 9 to ground 
through one winding of the repeating coil 10, the 
other winding of which is connected to a dial 
tone source, and over the ring conductor through 
contacts of relays 8, 6 and 7, lower winding of 
relay 5, contact of relay 8 to battery. Relay 5 
in operating closes a circuit for relay 11. This 
relay in turn closes a circuit for relay 12 through 
the upper winding of relay 12 from ground at the 
lower inner armature and front contact. Relay 
11 also applies this ground at the upper armature 
and front contact of relay 8 to the sleeve conduc 
tor 13 to the line finder LF to hold this switch 
operated. Relay 12 in operating prepares a 
pulsing path for the vertical magnet 14 and dial 
tone is in the meantime transmitted from the 
tone source through repeating coil 10 to the call 
ing subscriber to indicate that the Selector con 
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nector B is ready for the reception of the first 
series of impulses. 
At each interruption of the dial on the sending 

of the first digit impulses, relay 5 is released and 
operates the vertical magnet 14 in Series with 
relay 15, this latter relay remaining operated 
during the sending of these first digit impulses. 
The pulsing circuit may be traced from battery 
through the winding of relay 15, contact of relay 
16, winding of vertical magnet 14, contacts of 
relay 12, vertical off-normal contacts 9 to ground 
at the armature and back contact of relay 5. 
After the first impulse, the vertical off-normal 
contacts 9 shift the pulsing circuit for the ver 
tical magnet and relay 15 through the upper 
armature and front contact of relay 15 so that at 
the end of this series of impulses. When relay 15 
releases, the pulsing circuit may be shifted to the 
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2 
rotary magnet 17. The shifting of the vertical 
off-normal contact disconnects the dial tone 
from the calling subscriber's line. At the end of 
this series of impulses relay 15 releases and the 

5 brushes of the Selector connector have been ad 
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vanced to the desired level in Which a called. Sub 
Scriber's line is located. 
On the next digit or series of dial impulses, 

relay 5 releases and operates the rotary magnet 
17 and relay 18 in Series. This circuit may be 
traced from battery, contact of relay 19, Winding 
of relay 18, winding of the rotary magnet 17, 
contacts of relays 20, 22 and 6, upper armature 
and back contact of relay 15, contacts of relay 
12, vertical off-normal contacts 9 to ground at 
the armature and back contact of relay 5. When 
relay 18 operates this circuit is shifted through 
the upper armature and front contact of relay 
18 independent of the connection through con 
tacts of relay 22. Relay 18 remains Operated 
during the pulsing due to its slow release char 
acteristics. 
At the end of the Second series of impulses the 

brushes of the selector connector B will be in 
connection with the terminals of the desired Sub 
scriber's line C. When this takes place and the 
line is idle, relay 18 releases and a circuit is 
thereby completed from battery over the usual 
cut-off relay in the line of the called subscriber 
over the sleeve connection through contacts of 
relay 18, lower winding of relay 20, contacts of 
relay 21 and contacts of relay 12 to ground. This 
circuit causes relay 20 to be partially operated 
to close a circuit through its upper inner arma 
ture and front contact from battery to ground at 
relay 12 to cause the relay 20 to be fully oper 
ated. Relay 20 in operating fully provides a 
ground for the sleeve circuit at its second upper 
armature and front contact from contacts of re 
lay 12 directly to make the called subscriber's 
line busy. Relay 20 also prepares a ringing cir 
cuit for the tip and ring conductors to the called 
subscriber's line through the ringing trip relay 
23 from a ringing Source as hereinafter traced. 
Before tracing this circuit, however, it should 
be noted that on the first rotary step the rotary 
off-normal contacts 25 closed a circuit for the 
operation of relay. 22 from battery, the winding 
of this relay, rotary Off-normal contacts 25, con 
tacts of relay 20, to ground at contacts of relay 
12. Relay 22 closed a locking circuit for itself 
through its upper inner armature and front con 
tact through contacts of relays 6 and 19 to ground 
at relay 12. Relay 22 in operating opened at its 
lower outer armature and back contact the origi 
nal pulsing circuit for rotary magnet 17 which 
was shifted as hereinbefore stated to extend 
through contacts of relay 18. This selector con 
nector B is arranged for party line ringing, and 
it functions So that regardless of whether the 
called party is on a single line or on a party line 
the calling Subscriber must operate a ringing code 
SWitch R, to Select a Suitable ringing code. This 
the SubScriber Will now proceed to do by Send 
ing a code selecting digit to relay 5. For a 
single line the code 1 is dialed so that relay 
5 will release once. On the release of relay 5 at 
this time a circuit is completed for relay 26 and 
code switch stepping magnet 27 in parallel. The 
circuit for relay 26 extends from battery through 
the Winding of this relay, contacts of relay 8 to 
a point 28 and the circuit for the stepping mag 
net 27 extends from battery through the winding 
of this magnet, contacts of relay 11 to point 28. 
From this point on the circuit may be traced 
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through contacts of relay 22, code Switch off 
normal contacts 30, contacts of relay 22, upper 
armature and back contact of relay 18, contacts 
of relay 6, upper armature and back contact of 
relay 15, contacts of relay 12, vertical off-normal 
contacts 9 to ground at the armature and back 
contact of relay 5. Relay 26 in operating lockS 
itself over its upper outer armature and front 
contact to the ground at relay 5 independent of 
the off-normal contacts 30 and contacts of relay 
22. A circuit is also completed for the operation 
of relay 19 from battery, winding of relay 19, 
contacts of rotary magnet 17, contacts of relay 
26, off-normal contacts 30, contacts of relay 22, 
contacts of code switch start interrupter 31 to 
ground, this circuit being closed when the in 
terrupter of code Switch R is in a position to 
permit a full code to be transmitted as is Well 
known in the art. Relay 19 opens at its lower 
outer armature and back contact the locking cir 
cuit for relay 22 which now releases, and as no 
further impulses are received relay 26, releases 
with the stepping magnet 27. This first impulse 
imparts a first step to the stepping magnet 27 
which thereupon causes the brushes of the ring 
ing code switch R, to connect with the first termi 
nal and thereby close the above mentioned ring 
ing circuit through the windings of the ringing 
trip relay 23 for ringing of the called subscriber. 
This circuit may now be traced from the ringing 
current source 32 through the code interrupter 
33, right-hand switch bank, first terminal and 
brush of switch. R, second upper armature and 
back contact of relay 22, lower outer armature 
and back contact of relays 23 and 6, lower outer 
armature and front contact of relay 20 to the 
ring conductor over the called subscriber's loop 
and the ringer in the subscriber's telephone set 
back over the tip conductor, through the upper 
Outer armature and front contact of relay 20, 
upper outer armatures and back contacts of re 
lays 6 and 23, third upper armature and back 
contact of relay 22, brush and the left-hand 
switch bank first terminal, upper inner armature 
and back contact of relay 26, upper winding of 
relay 23 to ground. When the called subscriber 
B answers, relay 23 is operated sufficiently over 
this circuit to close its locking winding which 
causes this relay to operate fully. The locking 
circuit may be traced from battery, lower wind 
ing of relay 23 and lower inner armature and 
front contact to ground at contacts of relay 12. 
Relay 23 in operating closes at its upper, and 
lower outer armatures and front contacts a tip 
and ring connection to the condensers 35 and 
36 to complete the connection from the calling 
subscriber to the called subscriber. . . . . 
This relay 23 also closes a circuit for relay 7 

to cause it to operate and to close talking bat 
tery connections for the called subscriber's cir 
cuit. The talking battery for the called sub 
scriber's line may be traced from battery through 
contacts of relay 8, upper winding of relay 7, 
contacts of relay 23, contacts of relay 6 and con 
tacts of relay 20 through the tip conductor and 
the called subscriber's loop back over the ring 
conductor, contacts of relays 20, 6 and 23, through 
the lower winding of relay 7, contacts of relays 
23 and 6 to ground at the upper armature, and 
front contacts of relay 11. 
reverses at the lower arnatures and front con 
tacts the connections through relay 5 for the 
calling Subscriber's talking battery. Supply at con 
tacts of relay 8 and ground at vertical off-normal 
contacts 9. The talking circuits for the calling 

Relay 7 in operating 
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and called Subscribers are now completed 
through the condensei's 35 and 36, talking bat 
tery for both subscribers being furnished from 
the Same Source, at the third upper armature 
and back contact of relay 8, ground for relay 
5 being Supplied at the Wertical Off-normal con 
tacts 9 and ground for relay 7 being supplied at 
the upper armature and front contact of relay 
11. 
When the calling subscriber disconnects, re 

lays 5, 11 and 12 are released in the Order named, 
The locking circuit for relays 23 and 20 are 
opened by the release of relay 12 causing these 
relays to release. The release of relay 12 also 
restores the code Switch R, by energizing its re 
lease magnet 38 over a circuit closed through the 
off-normal contacts 30 and the upper, Outer 
amature and back contact of relay 12 to ground, 
this circuit, being opened when the code Switch 
returns to normal at the off-normal contact 30. 
The release of relay 20 renoves the ground con 
nection from the sleeve of the called Subscriber's 
line and opens the tip and ring connection thus 
releasing relay 7. Relay 20 also causes the ener 
gization of the release inagnet 39 of the selector 
connector B by closing a circuit for this magnet 
through its third upper armature and back con 
tact, contacts of relay 12, vertical off-normal 
contacts 9 and the ground at the armature and 
back contact of relay 5. This circuit is opened 
at the vertical off-lornal contacts When the 
Selector coniaector has returned to normal. Re 
lay 11 in releasing re?inoves ground froin the sleeve 
13 to release the line finder LF. If the called 
subscriber disconnects prior to the calling Sub 
Scriber, relay 7 releases and this, in turn, will 
operate the pick-up mechanism to cause release 
of the Switches at a predetermined time interval 
thereafter. This is not being described as its 
operation is iminaterial as far as this invention is 
concerned. 

Referring now to a call from Subscriber A. Over 
the selector connector B and the trunk shown in 
Fig. 3 to a distant exchange, the calling sub 
Scriber causes operations to take place in the 
Selector connector B in the sarine manner as when 
connections are extended to other Subscribers in 
the Sane exchange up to and including the ver 
tical novernent of the SWitch. This selector coin 
nector may be arranged to have trunks outgoing 
to a distant exchange in certain levels and the 
first digit noves the brushes of the Switch to such 
a level. The so-called normal post springs 40 
and 43 are adjusted to close on all Such trunking 
levels. It therefore follows that when relay. 15 
releases at the end of the vertical movement the 
ClOSure of SpringS 40 causes a circuit to be pre 
pared for the operation of relay 18 and the rotary 
magnet it in series as follows: Fronn battery at 
contacts of relay 19, Windings of relay 18 and 
rotary magnet it in Series, contacts of relays 
20, 22 and 6, lower arrinature and back contact 
of relay 15, normal post SpringS 40, contacts of 
relay 22 to ground at relay i2. This causes the 
rotary magnet to take One step. When this step 
is taken this pulsing circuit is opened at contacts 
of relay 22 as this relay operates through a cir 
cuit closed by the rotary off-normal contacts 25 
from battery, winding of relay 22, rotary off 
normal contacts 25, contacts of relay 20, contacts 
of relay 12 to ground; relay 18 being slow in re 
leasing holds up long enough to test the sleeve 
terminals of the first trunk by connecting relay 
21 to this sleeve terminal. If the first trunk 
is busy, the terminals will be connected to ground 

3 
furnished from contacts of operated relays in the 
engaged trunk as will hereinafter be described. 
Relay 21 now operates due to this ground over 
a circuit as follows: Battery, Winding of relay 
21, contacts of relay 20, lower inner armature 
and front contact of relay 18, sleeve conductor 
and the busy terminal S of the trunk to ground. 
Relay 21 operates and locks to the ground on 
the S terminal over a circuit independent of the 
connection through the lower inner armature and 
front contact of relay 18 which now releases. 
This locking circuit may be traced from battery, 
Winding of relay 21, contacts of relay 20, lower 
Outer arnature and front contact of relay 21, 
Contacts of relay 42 to ground on the S terminal. 
As the H and S terminals of the trunks are con 
nected together, the release of relay 18 and the 
Operation of relay 21 causes the ground from the 
S terminal to furnish an operating circuit for 
relay 19 from battery, winding of relay 19, con 
tacts of rotary magnet 17, contacts of relay 19, 
upper inner armature and front contact of relay 
21, contacts of relay 18, contacts of relay 42, 
contacts of relay 21, the H and S terminals to 
ground. Relay 19 closes an operating circuit for 
the rotary magnet it to cause it to take another 
step to the next trunk. This circuit may be 
traced from battery, through the upper armature 
and front contact of relay 19, winding of rotary 
inagnet 1.7, contacts of relay 20, lower outer 
armature and front contact of relay 19 to ground 
at contacts of relay 12. Relay 19 is then restored 
to normal by the opening of the contacts of the 
rotary magnet. 
release of the rotary magnet and relay 19 are 
not repeated until an idle trunk is reached, when 
relay 21 is restored to normal due to the absence 
of a ground on the S terminal of the idle trunk. 
When relay 21 releases, a circuit is completed for 
the lower winding of relay 20 as hereinbefore 
described, and this relay now performs its usual 
function and in addition causes the operation of 
relay 6 over a circuit as follows: Battery, wind 
ing of relay 6, lower inner armature and front 
contact of relay 20, the closed off-normal Springs 
43, to ground on contacts of relay 12. Relay 6 
in operating extends the tip and ring conductors 
directly through the trulink at its upper Outer 
and lower outer armatures and front contacts, 
thus completely eliminating the transmission 
bridge through condensers 35 and 36 and the talk 
ing battery feed through relays 5 and 7 provided 

The alternate Operation and 
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in the local call connection previously described. 
Relay 6 provides a locking path for relay 20 at . 
its upper middle armature and front contact, . A 
ground connection is provided at its upper inner 
armature and front contact for the sleeve lead 
13 of the line finder LF. It also opens the locking 
circuit for relay 22 at its lower inner armature 
and back contact. Relay 6 further opens the 
pulsing circuit for the code SWitch at the Second 
lower armature and back contact to prevent this 
switch from operating when relay 5 releases. 
Relay 5 is disconnected by contacts opened when 
relay 6 operated. Relays 11 and 12 now also 
restore, due to the release of relay 5. 
With the release of relay 12 the Selector Con 

nector B no longer provides ground for the S 
terminal, but by the connection through the call 
ing subscriber's loop battery and ground in the 
trunk in Fig. 3 have caused operations to take 
place in a manner to be hereinafter described for 
the Substitution of a ground for the S terminal. 
This ground connection now holds relay 6 oper 
ated through contacts of relay 20 and the normal 
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post SpringS 43. Relay 6 in turn holds relay 20 
Operated. With relays 6 and 20 operated the loop 
Circuit from the calling Subscriber. A causes the 
Operation of relay 300 over a circuit as follows: 
Battery, upper Winding of relay 300, upper Wind 
ing of relay 301, upper left-hand Winding of re 
peating coil 302, contacts of relay 303, over the 
tip conductors through the selector connector B 
and the subscriber's loop, back over the ring con 
ductor, contacts of relay 303, lower left-hand 
Winding of repeating coil 302, middle winding of 
relay 301, lower winding of relay 300 to ground. 
Relay 301 Will not operate in this circuit as the 
tWO Windings through which it is connected are 
differentially Wound. Relay 300 closes an obvi 
OuS Circuit for the operation of relay 304 and also 
for the operation of relay 305. Relay 304 in 
Operating reverses the tip and ring conductors of 
the trunk to prepare for the Signaling of the 
Operator at the distant exchange by reversed bat 
tery Over the trunk. Relay 305, in operating, 
grounds the S terminal of this trunk at its lower 
armature and front contact, and it is this ground 
that holds this trunk busy to other selector con 
nectorS and maintains relay 6 in Selector con 
nector B operated. Relay 305 also closes an ob 
ViOus circuit for the Operation of relay 309 to con 
plete the connection to the distant exchange from 
battery and ground through Windings of relay 
307, reversed by the operation of relay 304 SO 
that the distant operator may now be signalled. 
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ground at contacts of relay 311. 

Relay 309 disconnects the condense; 310 from 
bridging the left-hand windings of repeating coil 
302 On the calling SubSciiber's Side and bridges it 
inside the left-hand Windings of the repeating 
Coil. 
When the operator at the distant exchange an 

Swers this signal a low bridge connection is made 
across the tip and ring conductors of the trunk at 
the distant exchange causing relay 307 to operate. 
This relay in operating causes relay 306 to oper 
ate over a circuit from battery, Winding of this 
relay and its third lower arrnature and back con 
tact, arnature and front contact of Irelay 307 to 

Relay 306 locks 
in operated position through its lower inner ar 
nature and front contact to ground at contacts 
of relay 305. Relay 306 in operating transfers 
the control over relay 305 to the ground at the 
amature and front contact of relay 30, and also 
closes an obvious circuit for relay 308 from ground 
at the arnature and front contact of relay 300 
to open the original energizing circuit for relay 
305. It also short-circuits the lower and middle 
windings of relay 301 for transmission reasons, 
and bridges the condenser 315 acroSS the inside 
of the right-hand Windings of repeating Coil 302. 
The connection from the calling Subscriber over 
the trunk to the operator at the distant eXchange 
is now in talking condition with the battery for 
talking Supplied in the trunk. The talking bat 
tery connection for the calling Subscriber is fur 
nished through the left-hand Windings of the 
repeating coil 302 and the Windings of relay 300, 
while the talking battery for the trunk and the 
Operator is furnished through the right-hand 
windings of repeating coil 302, and the WindingS 
of relay 307 over the upper and lower inner arma 
tures and front contacts of relay 304 and the 
upper armatures and front contacts of relay 312. 
Thus in this case the talking battery is furnished 
from the trunk, While the connection through the 
Selector connector B is cut through without any 
battery connection. 
The trunk is now held under control of both the 
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Calling Subscriber and the operator. If the re 
ceiver of the calling subscriber's set is replaced 
On the Switchhook, relay 300 in the trunk circuit 
is released. This relay in turn releases relays 
304 and 308. The release of relay 304 again re 
Verses the polarity of the battery connection over 
the trunk in order to give the usual disconnect 
Signal to the operator. When now the operator 
disconnects, relay 307 is released which in turn 
Causes the release of relay 305. The release of 
relay 305 causes the release of relays 306 and 309 
and removes ground fron the sleeve terminal in 
order to release the Selector connector B and the 
line finder IF by releasing relay 6 in the Selector 
connector. If the operator at the distant ex 
change releases first, relay 307 is released causing 
the release of relay 305. Relay 305 releases re 
lays 306 and 309. Relay 306 releases relay 308 
and disconnects the ground from the sleeve ter 
nina as before to release the connection beyond. 
Since relay 308 is slow in releasing it holds the 
circuit for relay 305 open until the connection 
beyond is released and relay 300 is thereby re 
leased, thus preventing the reoperation of relay 
305 before relay 300 releases. 

Referring now to a call incoming over the 
trunk in Fig. 3 from a distant exchange through 
the Selector connector D and to the Subscriber of 
line E shown in Figs. 4 and 5, the seizure of the 
trunk at the distant exchange by an Operator 
causes a low bridge to be placed acroSS the trunk 
conductors. This causes the Operation of relay 
500 fron battery and ground through the Wind 
ings of relay 500, contacts of relay 501, contacts of 
relays 303 and 311, Windings of relay 316, COn 
tacts of relays 3 and 309 through the low re 
Sistance loop, Over the tip and ring conductors 
at the distant exchange. Relay 316 also operates 
in this circuit and closes a circuit for the Opera 
tion of relay 318 from battery, contacts of relay 
319, to ground at the armature and front con 
tacts of relay. 316. Relay 38 in Operating closes 
a connection from the C conductor of the Selector 
connector D to the trunk circuit at its armature 
and front contact to battery through the Wind 
ing of relay 32, the purpose of which Will be 
apparent as the description proceeds. Relay 500 
in operating closes a usual circuit for the slow-to 
release relay 502. The operation of this relay 
prepares several holding circuits and also the 
pulsing circuit for the vertical magnet 503 and 
the Selector connector is now ready to receive 
the Selective impulses. 

It should be noted that on the operation of 
relay 502 the connection to ground from the 
arnature aind front contact of relay 500 estab 
lished through the upper inner armature and con 
tact of relay 502 and contacts of relay 501 ex 
tends to lead C and from this lead through the 
arnature and front contact of relay 318 through 
the Winding of relay 312 to battery. This causes 
relay 312 to Operate, and this relay in turn closes 
a circuit for relay 319 from battery, winding of 
relay 319, lower inner arrnature and front con 
tact of relay 312 to ground at the armature and 
front cOntact of relay 316. Relay 319 is now 
held operated independent of ground at contacts 
of relay 312. Relays 312 and 319 in operating 
provide a holding circuit for relay 318 through 
the lower Outer armature and front contact of 
relay 312, upper outer armature and front con 
tact of Irelay 319 to ground at relay 305. Relay 
312 opens at one point a circuit for relay 311 
Which is closed at another point by the operation 
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at this time. The operation of relay 312 also dis 
connects the windings of relay 307 from the trunk 
conductors so they may be extended through Con 
tacts of relays 304 and 306. Relay 319 connects 

... 5 ground to the S lead to hold the selector con 
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nector D and to make this trunk busy to selector 
connectors such as B. A ground extends Orig 
inally from contacts of relays 500 and 502 di 
rectly to the S lead but as relay 319 operates the 
ground extended from the upper inner armature 
and front contact of this relay 319 to the S lead 
is independent of relay 500. This latter ground 
now therefore holds relay 318 operated through 
the S lead, contacts of relay 501, the C lead and 
contacts of relay 318. 
The trunk circuit and the selector connector D 

are now in condition for dialing. During the 
dialing from a distant exchange for the Sub 
scriber of line E, relay 316 operates and releases 
while the dial is returning to normal. Each time 
the relay 316 is released, it short-circuits relay 
319 but since this relay is slow to release it Will 
remain operated during dialing. This short cir 
cuit may be traced from battery through the air 
mature and back contact of relay 316 to ground 
at the lower outer armature and front contact 
of relay 319. At the first interruption of the dial 
relay 500 is also released and causes the opera 
tion of the vertical magnet 503 in Series With 
relay 504 over a circuit from battery, relay 504, 
vertical magnet 503, vertical off-normal 505, 
contacts of relay 502, arnature and back con 
tacts of relay 500. After the first vertical step 
the pulsing circuit is transferred through the 
vertical off-normal contact 505 to the upper Out 
er armature and front contact of relay 504 OWer 
contacts of relays 506 and 504. Relay 504 re 
mains operated during the pulsing as it is slow 
to release. Relay 504 in operating closes a cir 
cuit for relay 508 from battery through the upper 
winding of relay 508, upper inner armature and 
front contact of relay 504, contacts of relay 509, 
contacts of relay 502 to ground. Relay 508 pro 
vides a locking circuit for itself through its upper 
inner armature and front contact independent of 
relay. 504. When all the vertical impulses have 
been sent, relay 504 releases and transfers the 
pulsing circuit to the rotary magnet 510. On the 
next train of impulses, when relay 500 releases 
the rotary magnet and relay 511 are operated in 
series. The circuit for this relay and magnet may 
be traced from battery, contacts of relay 512, 
Winding of relay 511 and winding of rotary mag 
net 510, contacts of relays 513, 514, 501, 504 and 
506, vertical off-normal contacts 505, contacts of 
relays 502 and 500 to ground. Relay 51.1 in Oper 
atting locks itself and the rotary magnet 510 over 
a path through the upper outer armature and 
front contact of relay 511 independent of the 
contacts of relay 514. Relay 511 is slow in re 
leasing and remains operated during the Succeed 
ing rotary impulses. The closure of the rotary 
off-normal contacts 515 when operating after 
the first step of the rotary movement closes a cir 
cuit for the operation of relay 514, from battery 
through the winding of relay 514, rotary off-nor 
mal contacts 515, contacts of relay 508, to ground. 
The purpose of the operation of relay 514 will 
become apparent hereafter. One object is to 
open the ringing leads from the ringing code 
switch 518. When the brushes of selector con 
nector D connect with the terminals of the de 
sired line E a busy test of the sleeve terminal is 
made through the upper Winding of relay 520 and 
the upper middle armature and front contact of 

5 
relay 511 which being slow to release remains op 
erated for a moment, after the rotary impulses 
have been delivered. 

If the called line is idle relay 520 will not op 
erate So that at the release of relay 511 an ener 
gizing circuit will be closed through the lower 
Winding of relay 513 from battery through the 
cut-off relay of the called Subscriber's line. This 
circuit may be traced from battery, cut-off relay 
OVer the sleeve terminal, upper middle armature 
and back contact of relay 511, lower winding of 
relay 513, upper outer armature and back contact 
of relay 520, to ground at contacts of relay 502. 
This operates relay 513 Sufficiently to close its 
locking circuit through the third upper armature 
and front contact for the upper winding of this 
relay to ground at relay 502, thereby causing 
relay 513 to operate fully. Relay 513 in operating 
closes the connection from the sleeve terminal 
directly to ground at relay : 502 independent of 
the connection through the lower winding of 
relay 513. Relay 513 also connects the tip and 
ring conductors directly to the upper and outer 
armatures and front contacts of relay 508. 
The calling Subscriber at the distant exchange 

must now dial a code to call the Subscriber of 
line E. This code. Will be the same as in the 
selector connector B, that is, one impulse. This 
causes the operation of the stepping magnet 521 
for the code Switch 518 to take one step. This cir 
cuit may be traced from battery, winding of step 
ping magnet 521, contacts of relay 514, off-normal 
contacts of the code switch 522, contacts of relays 
514, 511, 501, 504, 514 and 502 to ground at the 
armature and back contact of relay 500. Relay 
506 also Operates in parallel. With the stepping 
magnet 521 over a circuit from battery through 
the winding of this relay and the circuit herein 
before traced through contacts of relay 514. 
Relay. 506 in operating opens at one point an op 
erating path for relay 509 to ground at relay 502, 
closed on the operation of the off-normal contacts 
522 SO that this relay can not operate at this 
time, and it locks itself through its upper inner 
armature and front contact to ground at the 
armature and back contact of relay 500. This 
relay is slow in releasing so that it remains op 
erated during the sending of the code impulses. 
In this case, of course, there is only one pulse so 
that when the pulsing ceases and relay 500 is 
operated relay 506 will release. In releasing this 
relay 506 closes the above mentioned circuit for 
relay 509 which now operates from battery, wind 
ing of relay 509, upper outer armature and back 
contact of relay 506, off-normal contacts 520 to 
ground at contacts of relay 502. Relay 509 in op 
erating closes a circuit for the operation of relay 
501. Relay 509 transfers the locking circuit for 
relay 508 to lead C. Lead C is, however, due to 
the operation of relay 501, deprived of its ground 
on the sleeve lead derived from contacts of relay 
319. The purpose of the removing of this ground 
will become apparent hereinafter. Relay 501 in 
operating disconnects the pulsing relay 500 from 
the tip and ring conductors leading to the trunk. 
The tip and ring conductors are now connected 
through to the Subscriber's line at E. The con 
nection is now held from the trunk by the 
ground on the sleeve lead which is derived from 
Contacts of relay 319. Relay 500 releases but 
relay 502 is held by this ground on the sleeve leads. 
The removal of the ground from the C lead is but 
momentary as Will hereinafter be described. 
This removal, however, causes the release of relay 
312. The release of relay 312 causes the opera 
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tion of relay 311 over a circuit from battery, 
winding of relay 311, lower Outer armature and 
back contact of relay 312, upper Outer armature 
and front contact of relay 319 to ground at relay 
305. Relay 312 also opens a circuit for relay 318. 
The removal of the battery and ground from the 
tip and ring conductor by the operation of relay 
501 causes the release of relay 316. This release 
would cause the relay 319 but as this relay is slow 
in releasing and as relay 316 is again operated, 
relay 319 will remain operated. It should be noted. 
that the operation of relay 31 now connectS bat 
tery and ground through the Windings of relay 
307, at its upper and lower Outer arnatures and 
back contacts, windings of relay 316, contacts of 
relay 317, contacts of relay 309 to the trunk. 
Relay 311 also connects ground to the tip con 
ductor through the winding of relay 320 and 
connects battery through the winding of relay 
321 to the ring conductor towards the Selector 
connector. Relay 307 now operates and relay 316 
is reoperated over the trunk with relay 316 hold 
ing relay 319 operated, as mentioned above. The 
Operation of relay 307 at this time has no effect. 
Relay 318 which is slow in releasing remains op 
erated momentarily after relay 312 has released 
to maintain the circuit to the C lead open long 
enough to permit the ringing trip relay 508 in 
the Selector connector to release due to the 
ground being removed, when relay 50l operated. 
Ground is then returned to the C lead when relay 
318 has released. - 

The release of relay 508 is for the purpose of 
Starting the ringing of the called subscriber's 
line. Relay 508 in releasing establishes the cir 
cuit from ground at the second lower armature 
and back contact for the starting of the ringing 
interrupter in the code switch 518, and opens the 
operating circuit for relay 514, at the second 
lower armature and front contact. Relay, 514, 
however, remains locked under the control of 
relay 512 through its middle lower armature and 
back contact to ground at relay 502. When the 
pick-up lead receives a ground from the code 
Switch the relay 512 is Operated over a circuit 
from battery, winding of this relay, armature and 
back contact of rotary magnet 510, fourth upper 
armature and front contact of relay 514, lower 
inner armature and back contact of relay 508, 
lower inner armature and front contact of relay 
513, to ground at the pick-up lead. Relay 512 
in. Operating opens the circuit for relay 514 at 
the second lower armature and back contact of 
this relay. Relay 514 in releasing opens the cir 
cuit for relay 512 which now releases. Relay 
514 in releasing also closes the ringing leads 
through to the called subscriber's line. The ring 
ing circuit for the called Subscriber passes from 
ground, lower Winding of ringing relay 508, the 
second upper armature and front contact of relay 
501, the first position of right-hand terminal 
bank and brush code of the Switch. 518, upper 
outer armature and back contact of relay 514, 
upper outer armature and back contact of relay 
508, over the tip conductor through contacts of 
relay 513 and the called subscriber's loop back. 
over the ring conductor through contacts of relay 
513, the lower Outer armature and back contact 
of relay 508, fifth upper arrnature and back con 
tact of relay 514, the first position of the left 
hand terminal bank and brush of the code switch 
518 through the proper code interrupter and 
ringing Source to ground. 
When the called subscriber answers relay 508 

receives Sufficient current over the ringing loop 

1963,747 
to close its locking winding to ground on the lead 
C through its upper armature and front contact 
to cause the full operation of relay 508. Relay 
508 in operating opens the ringing connection 
and completes a talking path between the trunk 
and the called line. Relay 508 also openS the 
pick-up lead connection and causes the reoper 
ation of relay 514 from battery, winding of this 
relay, rotary Off-normal contacts 515, lower 
middle armature and front contact of relay 508 
to ground so that the call originating operator 
may have the circuits prepared for reringing the 
called. Subscriber if he SO desireS. . 
The relays 320 and 321 are now operated over 

the established loop from battery through the 
winding of relay 321, make-before-break contact 
of relay 311, over the ring conductor to the Selec 
tor connector and the called subscriber's loop 
back over the tip conductor through the winding 
of relay 320 to ground at the lower make-before 
break contacts of relay 31. Relay 321 in Oper 
ating closes an operating circuit for relay 304 
from battery, upper winding of this relay and 
its upper outer armature and back contact, lower 
armature and front contact of relay 321, con 
tacts of relay 303 to ground at the inner arma 
ture and front contact of relay 307. Relay 304 
in operating reverses the ground and battery con 
nection inside the repeating coil 302, and back 
to ground at relay 319. Relay 321 also bridges 
a condenser 322 acroSS the trunk and acroSS a cir 
cuit for relay 317 from battery, winding of this 
relay to ground at relay 307 as hereinbefore 
traced for relay 304. Relay 317 closes a circuit 
through a resistance 323 for holding relays 316 110 
and 307 operated, reverses the battery and ground 
connection to the trunk to signal the operator 
that the called subscriber has answered. The 
operation of relays 320 and 321 closes a circuit 
for relay 303 from battery, winding of this re- 15 
lay, upper inner armature and front contact of 
relay 321, armature and front contact of relay 
320 to ground. Relay 303 in operating cloSes a 
locking circuit for itself at its upper inner arma 
ture and front contact to ground on the sleeve, 120 
and short-circuits the tip and ring connection 
towards relays 320 and 321 in order to hold them 
operated. It also transfers the tip and ring from 
the calling subscriber through the repeating coll 
302 and releases relay 317. The battery and 125 
ground for the called subscriber is now Supplied 
from the battery and ground through the wind 
ings of relay 300, the upper and middle winding 
of relay 301, the left-hand windings of repeating 
coil 302, contacts of relay 303, the tip and ring 80 
conductors, through the called SubScriber's loop. 
Relay 300 is thereby operated over this loop and 
causes the operation of relay 305 which provides 
another path for grounding the sleeve in order 
to hold the selector connector and to maintain 135 
a busy condition on the trunk. Relay 305 Opens 
the circuit for relay 311 and also closes a circuit 
for the operation of relay 309. Relay 31 re 
leases relays 320 and 321. The operation of re 
lay 309 transfers the tip and ring leads from the 140 
distant office through the right-hand windings of 
repeating coil 302 at its upper and lower outer 
armatures and front contacts and thus causes 
in conjunction with the release of relay 311 the 
release of relay 316. Relay 309 also disconnects 145 
the condenser 310 inside the repeating coil and 
bridges this condenser. Outside the repeating coil 
at the middle upper and lower armatures and 
the front contacts and opens the holding circuit 
through the upper winding of relay. 304. Relay 50 
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304, however, is maintained operated through its 
lower winding by ground at relay 300. Relay 307 
also remains Operated over the loop to the distant 
exchange through its new operating path pass 
ing through the right-hand Windings of the re 
peating coil 302 and contacts of relays 304 and 
312. The release of relay 31 short-circuits re 
lay 319 at its arnatures and back contacts and 
relay 319 is released. Relay 311 in releasing 
closes the circuit for the Cperation of relay 306 
from battery, winding of relay 306 and its third 
lower armature and back contact, armature and 
front contact of relay 307 to ground at the lower 
inner armature and back contact of relay 311. 
Relay 306 locks over a path to ground at the 
upper Outer arnature and front contact of relay 
305 and transfers the control over relay 305 
through the armature and front contact of relay 
307 to relay 311 from control by relay 300. Re 
lay 306 also causes the operation of relay 308. 
It also short-circuits the upper and middle Wind 
ings of relay 301 and connects the relay 300 di 
rectly to the repeating coil 302. The circuits are 
now in talking condition. Thus it will be seen 
that in this case also the battery for talking is 
Supplied in the trunk. The battery for the dis 
stant exchange is Supplied through the WindingS 
of relay 307 and the battery for the called Sub 
scriber is Supplied through the WindingS Of re 
lay 300. 
When the called subscriber releases by hang 

ing up the receiver on the switchhook relay 300 
releases. This causes the release of relay 304 
and relay 304 in releasing reverses the battery 
connection over the trunk to give the calling Op 
erator a disconnect signai. When the Operator 
disconnects the relay 307 releases causing the 
release of relays 305, 306, 303 and 309. Ground 
is thereby removed from the sleeve circuit and 
the C lead and the selector connector B is there 
by released through release of relays 513, 502, 501, 
508 and 514. The release magnet 528 for the code 
switch is now operated from battery, Winding of 
this magnet, third upper armature and back con 
tact of relay 514, off-normal contacts 522, lower 
inner armature and back contacts of relay 514, to 
ground at contacts of relay 502. When the cord 
switch 518 is returned to normal the circuit for 
the release magnet 528 is opened at the Off-nor 
mal contact 522. The release of relays 513 and 
502 closes a circuit for the Selector connector 
D, releases magnet 530 from battery, Winding 
of this magnet, upper inner armature and back 
contact of relay 513, Vertical off-normal contacts 
505, lower armature and back contact of relay 
502, to ground at the contacts of relay 500. When 
this release magnet has returned the Switch to 
normal this circuit is opened at the vertical off 
normal contactS 505. 

Referring now to a call incoming over the trunk 
shown in Fig. 3 and selector connector D to an 
outgoing trunk such as F for tanden calls the 
Selector connector is directed to a group of trunks 
leading to a distant exchange and are operated 
to select an idle trunk to this exchange. The 
Selection of a trunk group is established in the 
same manner as the Selecting of a desired local 
subscriber's line if the trunks or distant ex 
changes are arranged in more than One group 
in a level, in which case two digits will be used, 
one for the vertical novement of the SWitch and 
the other for Selecting of a group of trunks in 
the desired level and then the Switch will be 
actuated as a selector to hunt for an idle trunk. 
In case there is only one group in a level, for 

y 
example, the uppermost level, the selection of 
this group requires but a single digit. In this 
latter case the normal post Springs 531 and 535 
Will Start, the rotary hunting movement to Se 
lect an idle trunk. As this invention is primar 
ily concerned with the method of furnishing talk 

80 

ing for the sake of brevity the selection of a 
trunk in the uppermost level of the selector con 
nector i) Will be described. In this case but a 
single digit will be employed. The vertical move 
ment of the Switch Will be the Sane as herein 
before described to advance the brushes of the 
selector connector to the uppermost level. When 
this level is reached, normal post springs 531 will 
be closed. Now when the vertical movement of 
the SWitch has ceased and relay 504 is released, 
the closing of a connection between these springs 
531. Will establish a circuit for the operation of 
the rotary magnet 510 and relay 511 as follows: 
From battery, contacts of relay 512, windings of 
relay 511 and rotary magnet 510 in series, con 
tacts of relays 513, 514, 501, 506, 504, normal post 
Springs 531, contacts of relay 514 to ground at 
the contacts of relay 502. This circuit is only 
closed momentarily as on the first rotary step, 
the rotary off-normal contacts 515 close to op 
erate relay 514 to open the circuit for magnet 510 
and relay 511. Relay 511 is operated long enough 
to test the sleeve terminal by connecting relay 
520 to the sleeve lead for testing. The H and S 
terminals of all the trunks are connected to 
gether except on the corresponding terminals of 
the last trunk. If, therefore, the first trunk is 
buiSy the Switch Will pass on to the terminals of 
the next trunk. Should this be the case relay 
520 Willi operate before relay 511 releases over 
a circuit from battery, upper winding of relay 
520, contacts of relay 513, upper middle armature 
and front contact of relay 511, the sleeve termi 
nal S to the busy ground of this trunk. Relay 
520 locks to this busy ground independent of 
relay 511. Upon the release of relay 511 the 
ground Connection is carried from the S termi 
nal through the Winding of relay 512 to ener 
gize this relay over a circuit from battery, wind 
ing of relay 512, armature and back contact of 
rotary magnet 510, nake-before-break contacts 
of relay 512, contacts of relay 520, contacts of 
relays 511 and 533, contacts of relay 520 over 
the H terminal to the S terminal to the busy 
ground. Relay 512 then operates and locks over 
a local circuit through its lower inner armature 
and front contact to ground at relay 502. Re 
lay 512 closes a circuit for the rotary magnet 510 
as follows: Battery, contacts of relay 512, wind 
ing of rotary magnet 510, contacts of relays 513 
and 512 to ground at relay 502. When the ro 
tary magnet operates the circuit for relay 512 
is opened and causes the release of the rotary 
magnet 510. The alternate operation and re 
lease of the rotary magnet 510 and relay 512 con 
tinues until an idle trunk is found. When the 
Selector connector reaches an idle trunk relay 
520 is restored to normal and thereby permits the 
Operation of relay 513 as hereinbefore described. 
This relay closes the tip and ring connections 
due to the ringing trip relay 508. In this case, 
however, on the operation of relay 513, relay 501 
is immediately operated over a circuit from bat 
tery, Winding of this relay, second upper arma 
ture and front contact of relay 513, off-normal 
post SpringS 535 to ground. Relay 501 now ex 
tends the tip and ring connection from the origi 
nating trunk to the called trunk and disconnects 
the pulsing relay 500. The release of relay 500 
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at this time prevents it from preparing the code 
Switch for operation as in this case no ringing is 
required. Since code switch 510 remains in nor 
mal position relay 509 cannot operate over the 
off-normal contacts 522 of the code SWitch and 
consequently relay 508 remains operated in this 
circuit, the locking circuit controlled by relay 
502. With relay 509 remaining in normal posi 
tion a circuit closed through contacts of relayS 
509 and 513 Serves to keep lead C connected to 
lead S in spite of the operation of relay 501. 
his connection may be traced from lead C, 

fourth upper armature and front contact of re 
lay 513, Second upper armature and back contact 
of relay 509 to the sleeve lead S. As the con 
nection to ground for the C lead is not opened no 
change will take place in the trunk shown in Fig. 
3 at this time, the relay 312 remaining operated 
to maintain ground on the sleeve. This ground 
on the sleeve lead indicates that a tandem con 
nection is being made and consequently the 
pulsing connection from the calling exchange is 
now completed through the tip and ring conduc 
tors of the trunk from the distant office and 
trunk F. In this case, therefore, there is no 
battery fed from the trunk in Fig. 3. The Op 
erator at the distant exchange may now send 
impulses directly over the trunk F, or if this 
trunk is connected to an operator's position she 
may talk over the connection with battery fur 
nished from Said exchange. 
When the operator at the call Originating ex 

change disconnects relay 316 releases and short 
circuits relay 319 which then releases to remove 
the ground on the sleeve lead S. This causes re 
lay 502 to release causing the return of the se 
lector connector to normal as hereinbefore de 
scribed. The called trunk releases when the sub 
scriber restores the ground supplied over the 
sleeve brush by relay 502. Relay 319 in releasing, 
releases relay 318 which in turn releases relay 
312, thus restoring the trunk circuit to normal. 
What is claimed is: 
1. In a telephone System, a two Way trunk, a 

talking battery connection in said two way trunk, 
Subscribers’ lines, extension trunks, means for 
connecting said two way trunk to a Subscriber's 
line or to an extension trunk, and means for 
establishing the talking battery connection in Said 
trunk responsive only on the establishing of a 
connection to a Subscriber's line. 

2. In a telephone system, a trunk, a talking bat 
tery connection in Said trunk, a Switch associated 
with said trunk, subscribers' lines accessible from 
said Switch, extension trunks accessible from said 
switch, means operative when a connection to a 
Subscriber's line is established for connecting said 
talking battery connection to the said first trunk, 
and means responsive to the establishing Of a 
connection to an extension trunk for preventing 
said battery connection from being made. 

3. In a telephone System, a two-way trunk, 
means at one end of Said trunk for establishing 
connections to said trunk, means at the same end 
of the trunk for establishing two different types 
of connections from said trunk, means for feeding 
talking battery from Said trunk in response to the 
establishing of connections to Said trunk and in 
response to the establishing of one of said two 
types of connections from said trunk. 
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4. In a telephone system, a two-way trunk, a 

talking battery connection in said trunk, means at 
one end of said trunk for establishing connections 
to said trunk, subscribers' lines, extension trunks, 
means at the same end of said trunk for estab 
lishing connections to subscribers' lines or to said 
extension trunks, means for maintaining a con 
nection for said talking battery in response to 
the establishing of a connection to said trunk, 
means for establishing connections from Said 
talking battery to said trunk in response to the 
establishing of connections to Subscribers' lines, 
and means for preventing talking battery con 
nection from being made to said trunk in response 
to the establishing of connections to said exten 
sion trunks. 

5. In a telephone System, a trunk, a talking bat 
tery connection in said trunk, means at one end 
of said trunk for establishing connections to said 
trunk, subscribers' lines, extension trunks, means 
responsive to the establishing of connections to 
Said end of said trunk for maintaining a connec 
tion for said talking battery in Said trunk, a SWitch 
asSociated with said trunk, a by-pass connection 
from the Opposite end of Said trunk to Said Switch 
excluding the talking battery connection, means 
responsive to an incoming call from Said Opposite 
end of the trunk for actuating said Switch for 
establishing a connection to a subscriber's line 
Or to an extension trunk, and means operative 
Only if the connection is established to a sub 
Scriber's line for opening said by-pass connection 
and to include the talking battery in the connec 
tion established to said Subscriber's line. - 

6. In a telephone system, a trunk, a taking 
battery connection in said trunk, means at one 
end of Said trunk for establishing a connection to 
Said trunk for outgoing calls, Subscribers’ lines, 
extension trunks, means at the same end of said 
trunk for establishing connections to a sub 
Scriber's line or to an extension trunk for incom 
ing calls, a first relay in Said trunk, a second relay 
in Said trunk, means operative on the establish 
ment of an outgoing call for including the taking 
battery in the outgoing call connection, including 
the maintaining of the first relay, deenergizing 
and energizing the Second relay, means operative 
On the establishing of an incoming call to a sub 
Scriber's line for including the taiking battery in 
the incoming call connection including the energi- 125 
zation of both relays, said means operative on the 
establishing of an incoming call to an extension 
trunk for excluding the talking battery from the 
incoming call connection including the maintain 
ing of both relays deemergized. 

7. In a telephone System, a two-way trunk, a 
talking battery in said trunk, means at one end of 
Said trunk for establishing connections to said 
trunk and for including the taking battery in said 
Connection, means at the same end of the trunk 135 
for establishing two types of connections from 
the trunk in response to calls incoming over the 
trunk, and means for including said talking bat 
tery in One type of connection when established 
and for excluding the talking battery in the other 40 
type of connection. When established. 
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