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UNITED STATES 

2,021,286 

PATENT OFFICE 
2,021,286 

TELEPHONE SYSTEM 

Edward D. Butz, Palisade, N.J., assignor to Bell 
Telephone Laboratories, Incorporated, New 
York, N. Y., a corporation of New York 

Application December 20, 1932, Serial No. 648,052 
11. Claims. 

This invention relates to telephone systems and 
more particularly to traffic intercepting equip 
ment for use in automatic telephone systems. 
The object of the invention is to provide anim 

proved arrangement for extending intercepted 
calls to a centralized 'A' Switchboard. 

In automatic telephone systems it is usual to 
connect an intercepting trunk to blank terminals 
in the Selector and connector banks and also to 
provide an intercepting trunk from a plugging-up 
line for intercepting calls to a Subscriber whose 
line is temporarily removed from Service. The 
intercepting operatorS' positions may be located 
in a distant office, in which case all intercepted 
calls may be extended over a single group of 
two-wire trunks to the intercepting Switchboard. 
The inter-office trunks inay terminate at the au 
tCinatic office in individual trunk finders which 
have access to the intercepting trunks from the 
connector and Selector banks and from the plug 
ging-up lines. This arrangement permits the 
economical use of interOffice trunks for extending 
intercepted calls. 
According to this invention, the outgoing and 

incoining ends of two-wire trunks between an au 
tornatic cffice and intercepting operators' posi 
tions are arranged to transmit the necessary Su 
pervisory signals dependent upon whether the in 
tercepted call is a local call or a call from a toll 
operator. The Supervisory bridge provided in 
the outgoing trunk circuit for connection acroSS 
the line conductors from the trunk finder include 
a polarized relay and a relay having high and low 
resistance windings. If the intercepted call is 
from a toll operator, the polarized relay operates 
and the high resistance winding is thereby short 
circuited, the resulting low resistance bridge be 
ing effective to give the toll operator a super 
visory signal. If the intercepted call is from a 
local Subscriber or operator, the polarized relay 
does not operate and the high resistance bridge 
is maintained acroSS the trunk conductors to 
prevent operation of the Supervisory relay in the 
connector and the charging of the calling Sub 
scriber in case the call is intercepted at a con 
nector or over a plugging-up line. Flashing by 
the intercepting operator changes this bridge 
from a high resistance bridge to a low resistance 
bridge or vice Versa depending upon. Whether the 
intercepted call is a toll or local call. If the call 
is intercepted at the bank of a local selector, re 
lease by the calling Subscriber or originating lo 
cal operator is effective to give the intercepting 
operator a disconnect signal. The trunk circuits 
are arranged to hold the trunk finder until the 

(Cl. 19-27) 
intercepting operator disconnects when the call is 
intercepted at a local selector or local connector 
or plugging-up line and to hold the trunk finder 
until both ends have disconnected. When the call 
is intercepted at a toll connector or toll Selector. 
When the call is intercepted over a plugging-up 
line, or is intercepted at the terminals of a local 
Selector, the trunk finder releases. When the in 
tercepting Operator disconnects, irrespective of 
whether the calling end has or has not discon 
nected. 
The invention will be better understood by con 

sidering a telephone system in which its features 
have been embodied, such a System being shown 
Schennatically in the drawings which form a part 
Of this Specification. The use of the invention is 
not limited, however, to the particular System ill 
lustrated and other applications of the invention 
will readily CCCur to one skilled in the art. 

Referring to the drawings: 
Fig. 1 represents. Scheinatically a toll line I, a 

toll operator's cord circuit CC, position equip 
ment OP and an outgoing trunk circuit T for 
use in extending calls to a distant step-by-Step 
Office; 

Fig. 2 shows a toll selector TS in the step-by 
Step Office for use in Completing calls incoming 
from a manual toll Office; 

Fig. 3 Shows a toll coninector circuit TC for 
use in completing calls incoming from a toll 
office; 

Fig. 3d shows a trunk circuit IT for intercept 
ing connections extended to blank terminals in 
the banks of toll SelectOrS; 

Fib. 3b shows a similar trunk circuit IT2 for 
intercepting connections extended to blank ter 
minals in the banks of toll connectors; 

Fig. 4 shows an automatic Subscriber's sta 
tion A, a line finder LF and a first selector LS; 

Fig. 5 ShoWS a connector LC for completing local 
calls; 

Fig. 5a shows a trunk circuit ITS for intercept 
ing calls extended to blank terminals in the bank 
of local Selectors; 

Fig. 6 shows a plugging-up line circuit PL and 
an intercepting trunk circuit IT5 from the plug 
ging-up line for extending calls to an intercept 
ing Operator; 

Fig. 6d shows a trunk circuit ITA for use in 
intercepting calls extended to blank terminals 
in the banks of local connectors; 

Fig. 7 shows a trunk finder TF having access 
to the intercepting trunks from toll and local 
selectors, from toll and local connectors and from 
plugging-up lines; 
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2 
Fig. 8 shows an outgoing trunk circuit OT a S 

Sociated with a trunk finder, such as is shown in 
Fig. 7, and used in extending intercepted calls 
to a centralized intercepting operator's position 
in the same office or in a distant Office; 

Fig. 9 shows an incoming trunk circuit IT for 
receiving inconing intercepted calls; 

Fig. 10 shows a cord circuit CC2 for use in 
answering incoming intercepted calls; and 

Fig. 11 shows the manner in which FigS. 1 to 
10, inclusive, are to be connected to form an 
Operative arrangement. 
The toll operator's cord and position circuits of 

Fig. 1 may be similar to those shown and de 
scribed in the patent to R. C. Paine, No. 1,836,549, 
December 15, 1931. The Selector and connector 
SWitches of Figs. 2, 3, 4 and 5 are of the Well 
known tWO-motion step-by-step type as is also 
the trunk finder of Fig. 7. Reference may be 
had to pages 53 to 65 inclusive, of the Second 
edition of “Automatic telephony' by Smith and 
Campbell, published in 1921, for a description in 
detail of the construction and operation of Such 
SWitches. 
The Various intercepting trunks i? from the 

bank toll selector TS, TT2 from the bank of the 
toll Connector TC, IT3 from the bank of local 
Selector LS, IT from the bank of the local con 
nector LC and IT5 from the plugging-up line PL 
all terminate in the bank of the trunk finder FF 
and in the banks of Similar trunk finders, each of 
which is associated with a trunk terminating at 
the centralized intercepting switchboard. The 
operation of the system to extend intercepted 
calls to a centralized intercepting operator's poa 
sition Will be described first for calls incoming 
from a toll operator's position and Second for 
local calls. 

Referring to Fig. 1, a call incoming over toll 
line L. may be answered by inserting plug 0 of 
the cord CC into jack 00. The talking key 
(not shown) is then operated to extend the con 
nection to the operator's position circuit OP. 
Upon inquiry the Operator receives the number 
of the called Subscriber with which the calling 
Subscriber or operator desired connection. If 
the called Subscriber's line terminates in a dis 
tant automatic office, the plug 403 of the cord 
circuit CC is inserted in a jack connected to a 
trunk leading to the desired office, such for in 
stance as the jack le. The sleeve relay of 
the outgoing trunk circuit T is thus operated by 
the energization of its lower winding in series 
with the Supervisory lamp 64 of the cord cir 
cuit CC, the current being insufficient to light 
the lamp. Upon operation of the dial key (not 
shown), a circuit is closed from battery (not 
ShoWn) in the position circuit through the upper 
conductor of cord CC and plug 93, upper Spring 
of jack , and through the upper back con 
tact and Winding of relay A2, to ground. Re 
lay 2 operates, locks under control of the sleeve 
relay l, and closes the dialing circuit from 
battery at the back contact of the release mag 
net 240 of the toll selector TS, through the upper 
winding of line relay 20 A, upper outer back con 
tact of relay 2 ?, lower back contact of relay 
206, left lower winding of repeating coil 250, over 
the lower conductor of the interoffice trunk line 
20, through the lower back contact of relay T 

in the outgoing trunk circuit T, outer lower back 
contact of relay 3, inner upper front contact, 
of relay 2, tip conductors of jack 0, plug. 3 
and cord CCA through the interrupter contacts 
of the dial 5, back through the ring conductors 

2,021,286 
of cord CCF, plug 03 and jack ft 0, lower front 
contact of relay 2, upper back contact of relay 

3, winding of polarized relay 4, upper back 
contact of relay f i, over the upper conductor 
of trunk 20, outer upper back contact of relay 5 
26, to ground at the inner upper back contact 
of relay 206. The line reiay 20 of the selector 
TS operates thereby closing an obvious circuit 
for energizing release relay 202. Relay 202 con 
nects ground at its upper front contact to con- 0 
ductor 29, causing the operation of relay 20. 
The circuit for Operating relay 2) is traced from 
battery through the winding of relay 20, inner 
upper back contact of relay 2ff, lowermost back 
contact of relay 28, to the ground on conductor 5 
29. 
When the toll operator dials the first digit of 

the called Subscriber's number the line relay 20 
responds to the train of impulses thereby created, 
in the usual and well known manner. The first 20 
release of relay 20 closes a circuit from bat 
tery through the Winding of the vertical stepping 
magnet 229, winding of relay 23, upper back con 
tact of relay 2 2, lower front contact of relay 
292, to ground at the back contact of relay 20. 25 
The vertical stepping magnet 220 and relay 203 
both operate, the operation of the magnet be 
ing effective to step the brushes 215, 26, 27 and 
28 up to the first level of the terminal bank. 
Relay 23 closes a circuit from battery through 30 
the winding of relay 204, inner front contact of 
relay 283, over conductor 29 to ground at relay 
292. Relay 24 operates and it locks through its 
inner lower front contact and lowermost back 
Contact of relay 22 to the ground on conductor 35 
2A9. AS Soon as the shaft and brushes of the 
SWitch move out of normal position, the vertical 
Off-normal Springs WON are actuated, thereby 
closing a circuit for operating relay 205; this 
circuit is traced from battery through the back 40 
contact of the release magnet 240, upper con 
tacts of the WON springs, winding of relay 205, 
Outer front contact of relay 203 to the ground on 
conductor 29. Relay 205 locks to ground at its 
left front contact, under control of the back con- 45 
tact of the rotary stepping magnet 239, but in 
dependent of the continued operation of relay 
203. The reoperation of relay 20 at the end of 
the first impulse causes the release of the mag 
net 22). Each Succeeding release and reopera- 50 
tion of line relay 2 in response to the dialing 
of the first digit of the called subscriber's number 
CauSeS a Corresponding operation and release of 
the magnet 228, thereby stepping the selector 
brushes up to the level which corresponds to the 55 
digit dialed. Being slow to release, relay 203 re 
mains operated until all of the first train of im 
pulses have been received. Relay 202 is also slow 
to release and remains operated during the re 
ceipt of dial impulses. 60 
When relay E3 releases after all of the first 

train impulses incoming to relay 20 have been 
received, a circuit for operating the rotary step 
ping magnet 233 is traced from battery through 
the winding of magnet 230, right front contact 65 
of relay 205, back contact of relay 203, over con 
ductor 29 to ground at relay 202. The opera 
tion of the magnet 238 rotates the brushes 2 5, 
26, 2 and 28 into engagement with the first 
set of terminals in the selected level and also 70 
opens the circuit through the winding of relay 
205. Relay 205 releases thereby opening the cir 
cuit through the winding of the magnet 230; and 
Inagnet 239 releases. The first set of terminals 
are now tested to determine whether they are is 
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idle or busy; the test circuit is traced from bat 
te!y through the back contact of release mag 
net 240, upper contact of the WON Springs, Wind 
ing of relay 25, back contact of rotary magnet 
230, threugh the inner lower back contact of re 
lay 22, and through the sleeve or test brush 2. 
to the test terminal of the engaged set of ter 
minals. If the first, Set of terminals is idle, the 
test terminal is not connected to ground and 
relay 2:2 is operated in a circuit from battery 
through the back contact of release magnet 24, 
upper contact of the WON SpringS, Winding of 
relay 25, back contact of rotary stepping mag 
net 238, winding of relay 22, over conductor 29 
to ground at relay 22; being marginal, relay 235 
does not operate in this circuit. If the first set 
of terminals is busy, the winding of relay 2 2 is 
Short circuited by the busy ground potential on 
the test terminal, which potential is effective to 
reoperate reay 23. The rotary stepping imag 
net, 233 is this reoperated to advance the brushes 
to the next set of terminals. Reoperation of 
relay 25 and magnet 233 continues as long as 
test brush 28, encounters the busy potential, but 
as SCOn as an idle set of terminals is reached, 
relay 22 operates as above described. Relay 
26, operated, connects the ground on conductor 
29, through its inner lower front contact, and 
through test brush to the test terminal to 
preveni, Selection of the trunk connected to these 
teriniinals by ainy other hunting Selector having 
access thereto. The busy ground is also effective 
as a holding potential coininected through brush 
2 and terminal 223 to hoid the Succeeding 
Switches employed in establishing the desired 
Coinaction. 
The levels Cf the to selector banks which rep 

resent assigned groups of telephone numbers may 
connect to intermediate toll selectors which in 
turn have access to groups of toll connectors. In 
the drawings, however, the terminals 23, 232, 233 
and 235 are shown connected directly to the toll 
connector iC. intermediate selectors being 
omitted. The terminals 224, 222, 223 and 224 
represent a level of the toil selector bank in which 
the terminals are connected to intercepting trunk 
circuits, the corresponding digit being one which 
represents an unassigned group of Subscribe's 
numbers. 

ASSUrne, first, that the call from the toll oper 
ator's position in Fig. 1 is extended over trunk 
T and toll selector TS to the toll connector TC, 
the brushes of Selector S having been advanced 
into engagerinent with terriniinals 23, 232, 233 
and 23s. With relay 2 2 operated, a circuit is 
closed for operating the line relay 3 of con 
Inector TC; this circuit is traced from battery 
through the lower winding of relay 3, lower 
most back contact of relay 33, terminal 232 and 
brush 2: 6 of selector TS, middle iower front con 
tact of relay 22, lower front contact of relay 23, 
inner lower back contact of relay 28, right lower 
winding of repeating coil 25, resistance 253, up 
per front contact cf relay 334, upper right wind 
ing of repeating coil 25, Upper back contact of 
relay 238, upper front, contact of relay 22, brush 
25 and terminal 23, Lipperiost back contact of 
relay 385, and through the upper winding of re 
ay 36 to ground. Relay 38 closes an obvious 
circuit for operating the release relay 382. Relay 
3-2 locks through its inner upper front contact, 
the inner upger back contact of relay 34, con 
dictor 3: , inier lower back contact of relay 386, 
coinductor Si3, terrainal 233 and brush 2, inner 
lower front contact of relay 22, over conductor 

3 
29 to ground at relay 202. This ground is fur 
ther extended from conductor 34 through ter 
iminal 234 and brush 2:8, the lowermost front 
contact of relay 22, and through the lower front 
contact of relay 294 to hold relay 24 operated. 5 
When the toll operator dials the next digit of 

the called subscriber's number, relay 2 of Se 
lector TS alternately releases and reoperates 
causing the corresponding release and reopera 
tion of relay 3 of connector TC, once for each 10 
dial impulse. The first release of relay 39 i closes 
a circuit from ground at the inner upper back 
contact of relay 36, back contact of relay 30, 
inner lower front contact of relay 3:2, normally 
closed contacts of the Vertical off-norinal SpringS 15 
VON, winding of relay 383, and through the 
winding of the vertical stepping magnet 32 to 
battery. The magnet 320 operates thereby ad 
vancing the brushes 37, 33 and 39 up to the 
first level of the terminal bank. Relay 33 also 20 
operates and as soon as the Switch moves Out of 
its normal position the circuit for energizing the 
windings of magnet 325 and relay 303 is traced 
through the front contact of relay 333 and the 
upper front contact of the WON Springs instead 25 
of through the normally closed contact of the 
WON springs. The raagnet 32 ) releases When re 
lay 30 reoperates at the end of the first impulse, 
each additional impulse causing the reoperation 
and release of magnet 338) to advance the con- 30 
nector Switch brushes to the level correspond 
ing to the digit dialed. Relay S3 is slow in le- . 
leasing and remains operated until all of the in 
pulses of the series have been received. Relay 
32 is also slow in releasing and reinains Oper- 35 
ated during receipt of dial impulses. 
When the next and last digit of the called 

number is dialed, the first release of relay 38 
closes a circuit from ground at the inner upper 
back contact of Irelay 333, back contact of relay 40 
3) , inner lower front contact of relay 32, upper 
front contact of the WON Springs, back contact 
of relay 303, winding of relay 333, and through 
the winding of the rotary Stepping magnet 330 
to battery. The operation of magnet 333 ad- 45 
vances the brushes 3 F, 3 A8 and 38 to the first 
set of terminals in the Selected level and the op 
eration of relay 35 connects the Winding of test 
relay 304 to the sieeve brush 39. The inagnet 
338 releases when relay 33 reoperates at the 50 
end of the first inpulse, each additional inpulse 
causing the reoperation and release of Inagnet, 
33 to advance the brushes into engagement with 
the set of terminals corresponding to the digit, 
dialed. Relay 365 is slow in releasing and re- 55 
mains operated until all of the impulses of the 
series have been received. Relay 34, being some 
What slow in operating, does not operate if the 
bush 39 engages a grounded test tertainal dur 
ing the advance of the brushes; but as soon as 60 
the brushes come to rest, on the selected set of 
terminals, relay 354 operates in case the called 
line is busy as indicated by the presence of a 
ground potential on the test terminal. 
Assuming that the called line is the line 383 65 

connecting station C to terminals 33, 332 and 
333 of the SWitch TC and that this line is idle 
when selected, the release of relay 385 cioses a 
circuit from battery through the Winding of the 
cut-off relay 38 of line 388, through terminal 70 
333 and brush 39, lower back contact of relay 
305, inner lower back contact of relay 394, mid 
dle upper back contact of relay 30, middle upper 
front contact of relay 302, through the upper 
winding of relay 306 to the holding ground from 5 
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4. 
relay 202 of Selector TS on sleeve conductor 33. 
Relay 306 is Sufficiently energized to close its in 
ner lower front contact and thus lock through its 
lower Winding to the holding ground. The opera 
tion of relay 36 extends the connection from 
the calling line through its outermost front con 
tacts, the outermost front contacts of relay 32, 
the outermost back contacts of relay 34, and 
through brushes 3 and 38 to the called line. 
The Operation of relay 308 also disconnects con 
trol conductor 3A from sleeve conductor 33 
thereby causing the release of relay 24 of the 
toll selector TS. The release of relay 24 closes 
a circuit from battery at the back contact of 
release magnet 24, lower front contacts of the 
WON Springs, winding of relay 206, to ground at 
the lowermost back contact of relay 24. Relay 
26 operates, thereby reversing the current Over 
trunk 20, the tip conductor of trunk 20 being 
connected through the upper left winding of 
repeating coil 259, the upper front contact of re 
lay 23, resistance 25f, uppermost back contact, 
of relay 2, upper winding of relay 2) f, to bat 
tery at the back contact of release magnet 24); 
and the ring conductor of trunk 2 is connected 
through the lower left Winding of repeating coil 
25), inner lower front contact of relay 283, resist 
ance 252, inner lower back contact of relay 2, 
through the lower winding of relay 2 to ground. 
This reversal of current is effective to operate the 
polarized relay 4 of the trunk circuit T and a 
polarized relay (not shown) in the toll operator's 
position equipment, thereby causing the dial 5 
to be disconnected from the cord CC. The 
operation of relay 4 closes an obvious circuit 
for operating relay 3. Relay 3 locks under 
control of relay and the connection fro; the 
line conductors of cord CC is extended through 
the front contacts of relays 2 and 3 to the 
left-hand windings of repeating coil 8. The in 
ner end of the lower jeft-hand winding of coil 
8 is further connected through the winding 

of relay f to ground, this relay being under 
control of the ringing key (not shown) of the 
cord Circuit. With relay 3 operated, the Super 

- Visory relay 5 and right-hand Windings of re 
peating coil 8 are bridged across the condic 
tors of trunk 22 leading to the toil selector TS 
in the distant step-by-step office, thereby oper 
atting relay 5 of trunk circuit. T and maintain 
ing the energization of the line relay 20 of the 
toll selector TS. The operation of relay 5 con 
nects the upper winding of relay f i? in parallel 
With the lower. Winding, thus reducing the resist 
ance of the sleeve circuit of the cord CC Suf 
ficiently to light the Supervisory lamp EC4. 
The aforementioned operation of relay 36 of 

the toll connector TC also causes the release of 
relay 3) but relay 392 is held operated through 
its Upper Winding and inner upper front contact, 
inner upper back contact of relay 34, control 
conductor 34, terminal 234 and brush 28, the 
lowermost front contact of relay 22, inner lower 
back contact of relay 24, outer lower back con 
tact of relay 2, outer front contact of relay 2, 
outer lower back contact of relay 208, over con 
ductor 29 to ground at release relay 202. 

Further operation now a WaitS the operation of 
the ringing key at the toll operator's position 
in response to which relay of trunk circuit T 
is operated. Relay 7 connects the alternating 
ringing current source 9 across the outgoing 
conductors of trunk 2, thereby causing the 
operation of relay 2 of the toll selector TS. Re 
lay 2) closes a circuit for operating relay 208, 
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The operation of relay 208 disconnects the hold 
ing ground on conductor 29 from brush 218, 
thereby causing the release of relay 302 of the 
connector TC. The operation of relay 208 also 
causes the release of relay 20 and the release is 
of relay 2fO reconnects the ground on conduc 
tOr 29 to the brush 28; relay 2) is slow in re 
leasing to insure the release of relay 302 of the 
connector. The release of relay 302 closes a 
ringing circuit from the SOurce of ringing cur- 10 
rent 325, middle lower front contact of relay 306, 
lower Winding and Outer lower back contact of 
relay 32, outer lower back contact of relay 304, 
brush 38 and terminal 332, over line 380 and 
through the ringer (not ShoWn) at Station C, 5. 
back through terminal 33 and brush 3 ?, outer 
upper back contacts of relays 304 and 302, to 
ground at the middle upper front contact of relay 
36. When the ringing key at the toll operator's 
position is released relays 27 and 208 release 20, 
and relay 2 reoperates. When the Subscriber 
at Station C removes the receiver to answer the 
call, relay 392 is operated by the current through 
its lower Winding and this relay is again locked 
through its upper Winding and inner upper front 25: 
contact over the control conductor 34 to ground 
at relay 282 of the toll selector TS. Talking 
current is now Supplied to the called subscriber 
in a circuit from battery through the lowermost 
front contact of relay 26 of the toll selector TS, 30 
lower Winding of Supervisory relay 23, middle 
lower back contact of relay 204, lower right wind 
ing of repeating coil 25), inner lower back contact 
of relay 23, lower front contact of relay 20, 
middle lower front contact of relay 22, brush 35 
26 and terminal 232, lowermost front contacts 
of relays 36 and 32 of connector TC, Iowermost 
back contact of relay 304, brush 38 and terminal 
332, over line 38) and through the subscriber's 
telephone at Station C, back through terminal. 40 
33 and brush 3, the uppermost back contact 
Of relay 34, the uppermost front contacts of re 
lays 302 and 306, through terminal 23 and brush 
25, upper front contact of relay 22 of selector 
TS, upper back contact of relay 208, upper right 45 
winding of repeating coil 25, upper back contact 
of relay 24, and through the upper winding of 
relay 2 i3 to ground. The Supervisory relay 23 
operates to effect the operation of relay 2 . 
Relay 2 disconnects the windings of relay 2050 
from the left windings of repeating coil 25 
thereby causing the release of relay 5 of the 
trunk circuit T. With relay S released the cir 
cuit through the upper Winding of relay f is 
opened thus causing the Supervisory lamp 94 to 55 
be extinguished. The voice currents are now 
transmitted through repeating coils 8 and 25, 
the trunk 2 having no direct current flowing 
thereover. Relay 2 of the toll selector is held 
operated by connecting resistance 24 in series 60 
with its windings, this connection being made at 
the next-to-the inner lower front contact of re 
lay 2. f. The operation of relay 2 also causes 
the release of relay 29. 
When the called subscriber replaces the re- 65 

ceiver on the receiver hook, Supervisory relay 23 
releases causing the release of relay 2. Relay 
20 now holds in the circuit over trunk f2O caus 
ing the reoperatio of relay f 5 of trunk circuit 
T and the lighting of Supervisory lamp 04. Re- 70 
lay 20 reoperates. The operator may rering 
the called Subscriber if this is found desirable. 
When the plug f3 is removed from jack ff0, 
relays , 2 and 3 release, thus restoring 
trunk circuit T to normal. The release of relay is 
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3 opens the bridge across trunk 2) causing 

the release of relay 2 of the Selector TS foll 
lowed by the release of relay 22, The release 
of relay 22 causes the release of relays 20 and 
22 of selector TS and the release of relays 392 
and 33 of the connector TC. The release of 
relay £ 32 closes a circuit from battery through 
the middle front contact of the WON springs, 
Winding of release magnet 249, through back 
contacts of relays 232 and 28 to ground. Mag 
net 280 operates causing the shaft and brushes 
of SWitch TS to be restored to normal in the 
usual manner and causing the release of relay 
28S. When the shaft reaches normal the WON 
Springs are restored to normal, releasing mag 
let 2. 
The release of relays 322 and 338 of connector 

TC closes a circuit fron battery through the 
Winding of release magnet 348, lower front con 
tact of the WON Springs, inner lower back con 
tact of relay 332, back contact of relay 30?, to 
ground at the inner upper back contact of relay 
336. Magnet 353 operates causing the shaft 
and brushes of Switch TC to be restored to nor 
nal. When the Shaft reaches normal the WON 
springs are restored to normal releasing magnet 
340. 
Should the called line 38 be busy when seized 

by the SWitch TC as hereinbefore described, the 
operation of test, relay 334 disconnects the tip 
a.i.d ring conductors of the connector from the 
brushes 3 and 33 to prevent interference with 
the call already in progreSS Over the called line. 
When relay 335 releases, a locking circuit for 
relay 33d is closed before the operating circuit 
is opened, the locking circuit being traced from 
battery through the winding of relay 384, back 
contact, of the continuity spirings of relay 335, 
inner lower front contact of relay 384, middle 
upper back contact of relay 396, middle upper 
front contact of relay 382, upper winding of relay 
386, to the holding ground frcin selector TS on 
conducto: 3:3. Relay 335 is sufficiently energized 
to close its inner lower front contact thus locking 
through its lower Winding to the ground on con 
ductor 3 3. The operation of relay 306 connects 
ground through its inner upper front contact to 
the inner lower armature of relay 334 to hold relay 
334. With relay 334 operated, relay 392 holds 
thirough its inner upper front, contact and the 
inner upper front contact of relay 34 to the 
holding ground on conductor 3:3. The opera 
tion of relay 333 also causes the release of relay 
30 and disconnects the holding ground on con 
ductor 333 froin the control conductor 34 there 
by causing the release of relay 234 of the toll 
selector TS. The release of relay 384 causes the 
operation of relay 226, reversing the current over 
trunk A23. This reversal of current operates 
relay of trunk circuit I and causes the dial 
f33 to be disconnected. Relay 3 operates to 
connect the left-hand Windings of repeating coil 
8 to the cord CCS and to bridge the winding 

of relay 5 across the conductors of trunk 20 
as hereinbefore described. With relay 284 of 
the to Selector S released a circuit is closed 
fron ground through interrupter 35 of the toll 
connector TC, through the lowermost front con 
tacts of relays 324, 332 and 36, terminal 232 
and brush a 6 of the toll selector TS, middle 
lower front contact of relay 22, lower front con 
tact of relay 28, middle lower back contact of 
relay 28, right lower winding of repeating coil 
256, middle lower back contact of relay 204, 
lower Winding of relay 2, 3, and through the 

5 
lowermost front contact of relay 206 to bat 
tery. The alternate closing and opening of this 
circuit under control of interrupter 35 causes 
the alternate operation and release of relays 23 
and 2 . Relay 2 thus alternately opens and 
closes the connection from battery and ground 
through the windings of relay 29 to the con 
ductors of trunk 20 to cause the alternate re 
lease and reoperation of relay 5 of trunk cir 
cuit agnd the flashing of lamp 4 to indicate 
that the called line is busy. When the toll op 
erator removes plug 93 from jack fo, the trunk 
circuit T, toll selector TS and connector TC are 
restored to normal in the same manner as here 
in before described, the release of relay 306 of the 
connector TC causing the release of relay 304. 
ASSune, next that the call from the toll Op 

erator's position in Fig. 1 is extended over trunk 
T and through toll selector TS to the intercept 
ing trunk circuit IT, in Fig. 3a, the brushes of 
Switch TS having been advanced into engage 
ment with terminals 22, 222, 223 and 224. Since 
relay 234 requires a locking circuit through its 
lower front contact and brush 28 in order to 
remain operated after relay 22 operates and since 
the trunk IT has no conductor connected to 
terminal 223 with which brush 28 is in con 
tact, the aforeinentioned operation of relay 22 
causes the release of relay 234. With relay 204 
released, relay 206 operates as hereinbefore de 
scribed thereby connecting battery through the 
lowermost front contact of relay 26, lower wind 
ing of relay 23, middle lower back contact of 
relay 24, lower right winding of the repeating 
coil 25, inner lower back contact of irelay 208, 
lower front contact of relay 29, middle lower 
front contact of relay 22, brush 2? 6 and ter 
minal 222 to the ring conductor 352 of trunk IT 
and connecting ground through the upper Wind 
ing of relay 23, upper back contact of relay 204, 
upper right winding of repeating coil 250, up 
per back contact of relay 28, upper front con 
tact of relay 22, brush 25 and terminal 22 
to the tip conductor 35 of trunk IT. The op 
eration of relay 26 is also effective to reverse 
the current over trunk 20 and thus cause the 
disconnection of dial 35, the extension of the 
line conductors of cord CC to the Windings of 
repeating coil f 8, the lighting of supervisory 
lamp 4, and the connection of the winding of 
relay 5 across the conductors of trunk 20, all 
as hereinbefore described. Further operation of 
the dial is ineffective and the lighting of lamp 04 
prior to the completion of dialing indicates that 
the call is being intercepted and the ringing key 
Will not be operated. 
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Upon seizure of the trunk circuit IT, a circuit 
is closed from the busy and holding ground Con 
nected to the test terminal 223, over test conduc 
tor 336, through the lower back contact of relay 
355 of trunk circuit IT and through the Winding 
of truink relay 354 to battery. Relay 354 operates 
thereby connecting the winding of cut-off relay 
355 over the Sleeve conductor 353 of trunk IT to 
test terminals in the banks of the trunk finderS 
Which have access to this trunk. Thus, the line 
conductors 35 and 352 of trunk T. are con 
rected to terminals and 2 in one of the 
terriniinal banks of finder Ti and the sleeve Con 
ductor 353 is connected to the corresponding test 
terminal 3 in the test bank of finder T.E. Re 
lay 35é also closes a circuit from ground through 
the upper back contact of relay 355, the upper 
front contact of relay 3543, over the group con 
ductor 39, through the winding of group relay 
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70 to battery. Group relay 70 operates thereby 
connecting ground through its right front con 
tact, Over conductor 92, to the corresponding 
Segment of the vertical commutator's Of all Of 
the trunk finders having access to the group of 
trunks which includes the trunk T. In the 
drawings this is shown as the Second segment 
of commutator i3 and corresponding to the 
Second level of the bank of SWitch TF. 
Assuming the trunk finder TF to be the first 

idle trunk finder in the group, the operation of 
relay also closes a circuit for operating relay 

5; this circuit is from ground at the left front 
contact of relay 9, over the start conductor 04, 
through the inner upper back contact of relay (8 
and winding of relay 75 to battery. Relay 705 
connects ground through its inner lower front 
contact over conductor 3 to the sleeve conduc 
tor of the outgoing trunk circuit OT in Fig. 8 and 
closes a circuit, for operating relay 79, from bat 
tery through the uppermost back contact of relay 
708, upper winding of relay e, back contacts of 
the rotary stepping magnet 73 and vertical step 
ping magnet 28, to ground at the lowermost 
front contact of relay 5. Relay TO operates 
thereby closing a circuit from battery at the 
uppermost back contact of relay 98, winding of 
the vertical stepping magnet 2), lowermost back 
contact of relay 3, front contact of relay 797 to 
ground at the lowermost front contact of relay 
T05. The magnet 23 operates, thereby stepping 
the two sets of brushes 3, 763 and 763 and 764, 
765 and 766 up to the first level of terminals in 
the aSSociated banks. The vertical commutator 
brush is also stepped up to make contact with 
the first segment of the commutator 3. The 
operation of magnet 2E also causes the release of 
relay 7, and the release of relay 7 causes the 
release of magnet 2. 
Although the calling trunk may be connected 

to terminals in the banks associated with brushes 
T6, 62 and 63 or to terminals in the banks 
associated with brushes 764, 765 and 766, the 
intercepting trunks IT, IT2, IT3, ITA and IT5 
are all shown connected to terminals in the sec 
Ond level of the banks with Which the brushes 
76, 762 and 33 are associated and description 
of the terminal hunting operating of the trunk 
finder Will, therefore, be limited to the case where 
the calling trunk is encountered by the latter set 
of brushes. Since the trunk, for which the trunk 
finder TF is Seeking, is connected to terminals 
in the Second level, the commutator brush TT 
does not encounter ground potential on the first 
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commutator segment to stop further hunting. 
... With magnet 72 released, relay 708 reoperates 
again closing the circuit for operating magnet 
720. The brushes are thus stepped up to the 
Second level of the terminal banks. Since trunk 
IT i is connected to terminals in the second level, 
a circuit is closed for energizing relay 9 as soon 
as the commutator brush comes in contact 
With the Second commutator segment; this circuit 
is traced from battery through the uppermost 
back contact of relay 8, upper winding of relay 
07, back contact of magnet 39, upper winding 

of relay 79, commutator brush 77, second com 
mutator segment, conductor 72 to ground at the 
right front contact of group irelay ). This cir 
cuit is also effective to hold relay operated. 
Relay 9 is slow in operating to ensure proper po 
sitioning of the brushes before the first rotary step. 
Relay TB9 opens the circuit through the Winding 
of magnet 28 So that magnet 720 releases. Relay 
709 also closes a circuit, for operating the rotary 
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stepping magnet 730, from battery through the 
Winding of magnet 730, lowermost front contact 
of relay 709, front contact of relay 70 to ground 
at the lowermost front contact of relay 705. The 
operation of magnet, 30 steps the two sets of 
brushes into contact with the first set of terminals 
in the second level of each of the associated banks. 
The circuit through the upper windings of relays 
797 and 709 is opened when magnet 730 operates 
and is also opened at the commutator due to lo 
brush 77 being rotated out of alignment with the 
segments. Relay 707 releases but relay 709 is 
held operated in a circuit from battery through 
the upper most back contact of relay 78, winding 
of magnet 720, lower Winding and inner lower lis 
front contact of relay 709, to ground at the lower 
most front contact of relay 705; the current in 
this circuit is not Sufficient to operate the magnet 
720. If the first set of terminals in the second 
level is not the set to which the calling trunk IT 20 
is connected, magnet T30 releases when relay 707 
releases; relay 07 reoperates when magnet 730 
releases and causes the reoperation of magnet 
3 to advance the brushes into engagennent with 

the Second Set of terminals. The alternate re- 25 
Operation and release of relay and rotary 
stepping magnet 30 continues until the test 
brush 763 encounters test terminal f3 to which 
conductor 353 is connected; at which time a cir 
cuit is closed from battery through the Winding 30 
of the cut-off relay 355 of trunk circuit ITt, lower 
front contact of relay 354, conductor 353, termi 
nal 73, brush 763, lower winding of relay 7 f O, 
lowermost back contact of relay 708, lower wind 
ing of relay 707 to ground at the inner lower front 35 
contact of relay 705. Relay T is held energized, 
and relay is operated in this circuit Sufficient 
ly to close its inner upper front contact. Relay 

0 is thus fully energized and locked operated 
in the circuit from battery through its upper 40 
winding and inner upper front contact, conductor 
774, front contact of magnet 730, front contact 
of relay 70, to ground at the lowermost front 
contact of relay 795. Magnet 730 is held operated 
under control of relays 709 and 701. The cut-off 45 
relay 355 of trunk circuit IT is also operated by 
closure of the above circuit through brush 63 and 
terminal 73, thereby disconnecting the ground 
at the upper back contact of relay 355 from group 
conductor 700. The operation of relay 355 also 50 
causes the release of relay 354, thereby extending 
the holding ground at the upper front contact of 
relay 202 of toll selector TS, over conductors 29 
and 350, through the inner front contact of relay 
355 and inner back contact of relay 354, to hold 55 
relay 355; and from conductor 35 through the 
Outer front contact of relay 355 and the lowermost 
back contact of relay 354 to sleeve conductor 353 
to hold the trunk finder TF in its operated posi 
tion. The aforementioned operation of relay 60 
70 extends the connection from the toll opera 
tor's position, over Conductors 35 and 352 of 
trunk IT through terminals and 72 and 
brushes 76 and 762, outer back contacts of relay 
CS, outer front contacts of relay 19, over con- 65 

ductors 7 and TT2 of the trunk finder TF to the 
outgoing trunk circuit OT. Relay is also closes 
a circuit from battery through the lower Winding 
of relay 708, middle upper front contact of relay 
7 O, over conductor 770 to ground at the lower 70 
front contact of the vertical Off-noi'nal Springs 
VON; the WON springs were operated when the 
shaft and brushes Stepped up to the first level. 
The operation of relay 708 causes the release of 
relay 705 and extends the holding ground on 75 
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Sleeve conductor 353 (from the toll Selector TS) 
through terminal 3 and brush 763, through the 
inner lower front contact of relay 7 ft), the inner 
lower back contact of relay 66, and the lower 
most front contact of relay 38 to the sleeve con 
ductor 73 leading to the outgoing trunk circuit 
OT. This holding ground is further extended 
from conductor i3, through the inner lower 
front contact of relay 38, over conductor 74, 
to hold relay 7 3 operated. Relay 798 also dis 
ConnectS the battery at its uppermost back con 
tact from the Windings of relay is and magnet 
72 and short circuits the lower winding of relay 
78 thereby causing the release of relays 07 and 
79. The group relay is releases when relay 
355 of the trunk circuit IIT? releases unless an 
Other trunk in the Sane group is awaiting con 
nection to another outgoing trunk, in which case 
the ground at the left front contact of relay 
is extended over conductor C4, through the 
outer upper front contact of relay 708, over con 
ductor 769 to the next trunk finder (not shown) 
in the group. The rotary Inagnet 30 releases 
when relay 799 releases leaving only relays 708 
and 7 is operated during the further extension 
of the connection to the intercepting operator. 
With conductors 353 and 352 of intercepting 

trunk IT extended over conductors and 72 
to the Outgoing trunk circuit OT, and with relays 
294 and 263 of the toll selector normal, relay 892 
of the outgoing trunk circuit O'L' is operated in a 
circuit froin ground at the upper back contact 
of relay 823, resistance 826, lower winding of re 
lay 832, lower back contact of relay 823, con 
ductor A2 of trunk finder it, lowermost front 
contact of relay i, lowermost back contact of 
relay 6, brush 62, terminal F 2, conductor 352 
of intercepting trunk IT, terminal 222 and brush 
26 of toll selector TS, middle lower front con 
tact of relay 2:2, lower front contact of relay 26, 
inner lower back contact of relay 233, right lower 
Winding of repeating coil 25, middle lower back 
contact of relay 23, lower Winding of relay 23, 
lowermost front, contact of relay 236, to battery. 
The resistance 326 is high enough to prevent the 
operation of relay 233 in this circuit. The opera 
tion of relay 33 closes an obvious circuit for 
Operating relay 83. Relay 8) connects ground 
to sleeve conductor. 833 and locks through its 
lower front contact and the lower back contacts 
of relayS. 864 and 833 to this Sanne ground. Relay 
88 also closes a circuit for operating relay 898. 
Relay 88 closes a circuit for operating relay 39, 
and relay E3 closes a circuit for operating relay 
88. Relay a closes a circuit for operating 
relay & 8. Relay 8:8 also connects ground to 
sleeve conductor 833 and closes a circuit for op 
erating relay 8 i9. Reiay 339 closes a circuit for 
operating relay 84, from battery through the 
Winding of relay 3 is, upper front contact of relay 
89, Upper back contact of relay 85, to the 
ground on conductoi 833. With relay 84 oper 
ated, battery and ground are connected to the 
tip and ring conductors of the interoffice trunk 
93 leading to the centralized intercepting 
Switchboard to cause the operation of the line 
relay 33 at the distant end of the trunk. The 
circuit, for operating relay 3A is traced from bat 
tery through the upper winding of relay 8 5, up 
per front contact of relay 3, right upper Wind 
ing of repeating coil 835, conductor 83 and up 
per condictor of trunk 95 leading to the inter 
cepting Switchboard, upper back contact of relay 
936, winding of relay 99, lower back contact of 
relay 906, ring conductor of trunk 980, conductor 

7 
832, right lower winding of repeating coil 830, 
inner lower front contact of relay 34, lower Wind 
ing of relay 85 to ground. Relay 8:5 is marginal 
and does not operate in this circuit. Relay 90 
closes a circuit for lighting the aiswering lamp 
902. 
When an operator at the intercepting switch 

board inserts the plug of an anSWeiring cord in 
jack 93 to anSWeir the cali and a SSuming the 
cord CC2 to be the One used in answering, a cir 
cuit is closed from battery through the upper 
back contact of relay 959, winding of relay 952, 
lower back contact of relay 955, ring conductor 
of plug 95 and jack 933 through the lower wind 
ing of relay 94 to ground. Relay Sid is marginal 
and does not operate; but relay 352 operates, 
thereby closing a circuit for operating relay 953 
from battery through the lower back contact of 
relay 959, winding and front contact of the con 
tinuity springs of relay 853, to ground at the 
front contact of relay 952. Relay 353 locks 
through the front contact of its continuity 
springs, over the sleeve conductor of plug 95 and 
jack 903 through the winding of relay 996 to 
ground, thereby operating relay 985. Relay 95.3 
also closes a circuit for operating relay 954 and 
relay 954 closes a circuit for operating relay 955. 
The aforenaentioned operation of relay 995 dis 
connects relay 99 from the conductors of trunk 
939 and extends those conductors through the 
front contacts of relay 98 and the back contacts 
of relay 955, through the windings of relay 937 
to battery and ground. Relay 35 of the out 
going trunk circuit OT and relay 99 of the in 
coming trunk circuit T are thus operated by the 
energization of their upper windings in series and 
their lower windings in series. With relay 97 
of the trunk circuit; IT and relay 955 of the cord 
circuit CC2 both operated, a circuit is closed from 
battery through the upper winding of relay 934 
and front contact of relay 9s of trunk IT, 
through the tip conductors of jack 93 and plug 
95, retard coil 95S, windings of relays 957 and 
958, lower back contact of fashing key 96, lower 
front contact of relay 955, through the ring con 
ductors of plug 95 and jack 333, and through 
the lower winding of relay 918 to ground. Relay 
95 operates, but relay 958 does not operate ber 
cause it is polarized and the marginal relay 994 
does not operate because the current in this cir 
cuit is insufficient. 
The aforementioned operation of marginal re 

lay 815 of the outgoing trunk circuit OT as a 
result of the answer of the call by an operator 
at the intercepting SWitchboard, causes the re 
lease of relay 84 and the operation of relay 823. 
The release of relay 3 is disconnects the Wind 
ings of relay 855 froin conductors 83 and 832 
and connects a Supervisory bridge, comprising 
resistances 32 and 822 and the windings of re 
lays 85 and 8, across these conductors. The 
upper Windings of relays 36 and 8 are of low 
resistance and the lower windings of these re 
lays are of high resistance, the lower windings 
and resistance 822 being short circuited by the 
upper front contact of relay 810. Relay 816 is 
polarized and does not operate, but relay 8 is 
operated by the current through its upper wind 
ing in series with the line 3'elay 98 of the incom 
ing trunk circuit T. Relay 8 provides a 
ground connection for holding relay 38 oper 
ated after relay & releases. Relay 815 does not 
release, when relay 84 releases, being locked 
through its upper winding and upper front con 
tact to ground on sleeve conductor 833, the hold 
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ing ground being supplied from the front Con 
tact of relay 3 8 and also from the release re 
lay of the toll selector TS. Relay 823 closes a 
circuit for operating relay 824, thereby discon 
necting relays 85 and 332 from the tip and ring 
conductors and 22. The release of relay 802 
causes the release of relay 87 since its locking 
circuit is open at the lowermost contacts of re 
lay 823. The release of relay 837 causes the re 
lease of relays 838, 39 and 8 . With relay 823 
operated and before relay 89 releases, the ring 
conductor E3 is extended through the lower back 
contact of relay 83, the lower front contacts of 
relays 823 and 89, and through resistance 83 
to ground; the resistance 8f3 is low enough to 
cause the operation of the tripping relay on calls 
intercepted at connector Switches arranged to 
transmit ringing current over the intercepting 
trunk. When relay 833 releases, the resistance 
33 is disconnected from coinductor 72 and a 
supervisory loop is closed from the tip Conductor 

of trunk finder T, through the upper back 
contact of relay 88, left upper winding of re 
peating coil 83, windings of relay 82, Winding 
of relay 8: , left lower winding of repeating coil 
83, lower back contact of relay 899, lower front 
contact of relay 823, lower back contact of relay 
806 to the rig conductor ; 2 of trunk finder 
TF. Relay 8 2 operates and since the current 
in this circuit is in the operating direction for 
polarized relay 8 , this relay also operates. The 
operation of relay 3 short circuits the high re 
sistance lower Winding of relay 82, thereby in 
creasing the current in the supervisory circuit 
Sufficiently to operate the Inarginal Supervisory 
relay 2 3 of the toll selector as an indication that 
the call has been answered. When relay 23 of 
the toll selector operates, it closes a circuit for 
operating relay 2, , thereby disconnecting the 
winding of relay 2 from the conductors of 
trunk 2, but holding relay 2 operated by 
bridging resistance 2 is acroSS its WindingS. 
With battery and ground discOnnected from 
trunk 29, relay 5 of the trunk circuit T re 
leases thereby causing the Supervisory lamp 104 
of cord Circuit, CC to be extinguished. 
With the taking key 35 of cord CC2 oper 

ated, conversation may be carried on between 
the toll operator and the intercepting operator. 
The connection is Under the joint control of the 
two operators. Should it be necessary for the in 
tercepting operator to attract the toll operator's 
attention, the fiashing key 96 of cord circuit 
CC2 is alternately operated and released there 
by intermittently elirtinating the Windings of re 
lays 35, and 358 from the bridge across the tip 
and ring condictors of cord CC2 to cause the 
alternate operation and release of the marginal 
relay 9.4 of the trunk circuit IT. The opera 
tion of relay 94 closes a circuit for operating re 
lay 95 and relay 935 interchanges the connec 
tions between the conductors of trunk 99 and 
the Windings of relay S. So as to cause the cur 
rent over trunk 386 to be ireversed and thus op 
erate the polarized relay SS of the outgoing 
trunk circuit OT. The alternate operation and 
release of relay & 8, under control of the flash 
ing key, causes the Short circuit around the lower 
Winding of relay 8 2 to be intermittently opened, 
thereby causing the alternate release and reop 
eration of relay 23 of the toll selector T.S. Re 
lay 2 is thus alternately released and reoper 
ated to cause the alternate operation and release 
of relay 5 of the trunk circuit T which results 
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in the flashing of the supervisory lamp 04 of 
the cord circuit CCf. 
Upon release of the connection at the calling 

end by the removal of the plug 3 from jack 
0, relay i? releases thereby causing the re- 5 

lease of relays f2 and 3. The release of relay 
it 3 opens the bridge across the conductors of 
trunk 2, but further release of the connection 
is under control of the intercepting Operator. 
Since no disconnect signal is given the inter- 0 
Cepting Operator When the toll Operator releases 
the connection, the plug 95 of cord CC2 should 
be removed from jack 903, as Soon as conversa 
tion is completed. Upon removal of plug 95, 
relay 953 of the cord circuit and relay 906 of 5 
trunk circuit IT both release; relay 95T also re 
leases. The release of relay 953 is followed by 
the release of relays 954 and 955 thus restoring 
the cord circuit CC2 to normal. Relay: 906 dis 
CGjects the Conductors of trunk 900 from the 20 
Windings of relay 907 and reconnects the wind 
ing of relay 9 across the trunk. Relay 907 of 
the incoming trunk circuit IT and relay 87 of 
the outgoing trunk circuit OT are thus released. 
The release of relay 87 causes the release of re- 25 
lay 8:8. The release of relay 8: 8 disconnects 
the ground on its lower armature from sleeve 
Conductor 833 and causes the release of relay 
89. Relay 849 opens the short circuit around 
the high resistance winding of relay 82 to re- 30 
lease the Supervisory relay 2 3 of the toll se 
lector TS. The release of relay 213 is followed 
by the Successive release of relays 2, 20 and 
202. The release of relay 202 disconnects the 
holding ground from conductor 29 and causes 35 
the return of the toll selector TS to normal in 
the USual manner. The release of relay 20 
Causes the release of relays 8 and 82 of the 
Outgoing trunk circuit OT. With holding ground 
disconnected from sleeve conductor 29 of Se- 40 
lectOr TS due to the release of relay 202 and with 
holding ground disconnected from sleeve con 
ductor 833 of the outgoing trunk circuit OT due 
to the release of relay 88 (both the toll and the 
intercepting operators having released the con- 45 
nection) relay 355 of the trunk circuit IT, relay 

of the trunk finder TF and relay 85 of the 
Outgoing trunk circuit OT release. The release 
of relay 85 causes the successive release of re 
layS 823 and 824. When relay TO of the trunk 50 
finder TF releases, a circuit is closed from bat 
tery through the winding of release magnet T40, 
upper front contact of the WON springs, inner 
upper back contact of relay 709, upper back con 
tact of relay. TO, back contact of relay 705, to 55 
ground at the lower front contact of the WON 
Springs. The release magnet 30 is thus operated 
to return the trunk finder to normal. When the 
Shaft reaches normal, the circuits through the 
Winding of the release magnet 740 and the lower 60 
Winding of relay 798 are opened. If the start 
Conductor T4 is free from ground potential when 
the circuit through the lower winding of relay Toa 
is Opened, or as soon thereafter as conductor 704 
is free from ground potentiai, relay 78 releases. 65 
All of the Various circuit units involved in extend 
ing a call intercepted at the bank of a toll se 
lector to an Operator at a central intercepting 
SWitchboard have now been restored to normal. 
Should the called line number be an unas-70 

Signed number in a partially assigned group of 
One hundred line numbers, the connection is ex 
tended by the operation of the toll selector TS 
and a toll connector TC, the terminals corre 
Sponding to unassigned numbers in the bank of 
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connector TC being connected to one or more in 
tercepting trunks. Such a trunk is shown con 
nected to terminals 32, 322 and 323 in the bank 
of switch TC, the associated trunk circuit IT2 
shown in Fig. 3b being similar to the trunk cir 
cuit IT of Fig. 30. The trunk IT2 connects to 
terminals 72,722 and 723 of trunk finder TF and 
the further extension of the connection to an 
intercepting operator's position is completed in 
a similar manner to that hereinbefore described 
for the call intercepted by trunk IT except that 
relay 882 receives ringing current from connector 
TC. The direct current path for operating re 
lay 802 during the silent interval of the ringing 
Cycle is through the lower winding of this relay 
and resistance 826 to ground at the upper back 
contact of relay 823; and the alternating current 
path is traced from conductor 72 through con 
denser 804, and the upper winding of relay 802 
to ground. When resistance 83 is temporarily 
connected to conductor 772 in response to the 
answer of the intercepting operator, as herein 
before described, the tripping relay 302 of con 
nector TC operates to complete the supervisory 
circuit between the toll selector TS and the out 
going trunk OT. The Supervisory operations are 
Similar to those on a call intercepted over trunk 
IT, the connector TC being released when the 
SelectOr TS releases in the usual and well known 
ilale. 

Consider next a call originated by the Sub 
Scriber at station A in Fig. 4. The telephone set 
at Station. A may be of any type suitable for use 
in an automatic telephone system, the dial 400 
being provided for dialing the number of any 
SubScriber's line With Which connection is de 
Sired. The line 40 connects Station. A to the 
usual line circuit (not shown) in the central 
office and also to terminals in the banks of a 
group of line finderS One of Which designated LF 
is represented by the brushes 42 and the aSSO 
ciated terminals. This line finder may also be 
of the well known Strowger type. For a disclo 
Sure of Such a finder and a description of its 
operation, reference may be had to the patent to 
H. Howland No. 1,711,682 granted May 7, 1929. 
ASSume the line 40 to have been extended 

through the brushes 42 of line finder IF to the 
line relay 403 of the associated first selector LS. 
Relay 403 Operates closing an obvious circuit for 
operating the release, relay 4G4. Relay 404 con 
nects ground through its lower front contact to 
sleeve conductor 43 to hold the line finder LF 
in its operated position and to hold the Cut-Off 
relay (not shown) of the line 40 in the well 
known manner. The dialing of the first digit 
by the subscriber at station. A causes the alter 
nate release and reoperation of relay 43 in re 
sponse to the dial impulses thus created. The 
first release of relay 403 closes a circuit from 
ground through the uppermost back contact of 
relay 406, back contact of relay 403, the upper 
front contact of relay 404, winding of relay 405, 
and through the winding of the Wertical stepping 
magnet 420 to battery. The relay 405 and mag 
net 420 operate, the operation of the magnet 
causing the shaft and brushes of Switch LS to 
be stepped up to the first level of the terminal 
bank. The reoperation of relay 403 at the end 
of the first impulse causes the release of magnet 
420. Relay 495 is slow in releasing and remains 
operated until all of the impulses in the train 
have been received. Relay 404 is also slow in 
releasing and remains operated during the re 
ceipt of dial impulses. Each succeeding release 

9. 
and reoperation of relay 403 in response to dial 
impulses are effective to cause a corresponding 
operation of magnet 420, the brushes 47, 48 and 
49 being thereby stepped up to the level of 
terminals corresponding to the digit dialed. 5 
When the shaft of Switch LS is moved out of 

its normal position upon receipt of the first dial 
impulse, the vertical off-normal Springs WON 
are actuated and With relay 46A operated as 
above described, a circuit is closed from battery 10 
through the Winding of relay 401, upper contact 
of the WON. Springs, front contact of relay 405, 
to the holding ground on conductor & 3. Re 
lay i37 closes a locking circuit traced from the 
upper contact of the WON springs, through the 15 
bank contact of the rotary stepping magnet 430, 
conductor 409, and the outer front contact of 
relay 40 to ground at the uppermost back con 
tact of relay 406. When relay A05 releases after 
all of the impulses corresponding to the first 20 
digit have been received, a circuit is closed from 
battery through the winding of magnet 430, 
inner front contact of relay 407, back contact 
of relay 495, to ground on sleeve conductor 43. 
The operation of magnet 430 advances the 25 
brushes of SWitch LS into contact with the first 
Set of terminals in the selected level and opens 
the circuit through the winding of relay 407. 
The release of relay 40 causes the release of 
magnet 430. The release of magnet 430 con- 30 
nects the Winding of relay 407, through the up 
per contact of the WON springs, back contact 
of magnet 430, to conductor 409 thence through 
the lowermost back contact of relay 48 to sleeve 
brush 49 and also from conductor 409 through 35 
the winding of relay 406 and the lower back 
contact of the 11th ROTARY STEP springs to 
the holding ground on conductor 4 f3. If the 
first Set of Contacts is idle, relay 406 operates in 
series with relay 407. Relay 401 is marginai and 40 
does not operate unless the first set of terminals 
is busy, in Which case the brush 49 encounters 
ground potential on the terminal with which it 
is in Contact, the Winding of relay 486 being short 
circuited. With relay 407 reoperated, the ro- 45 
tary Stepping magnet 430 reoperates thereby ad 
Wancing the brushes of Switch LS to the next set 
of terminals in the selected level. Relay 407 
and magnet 430 thus continue their cycle of op 
erations as above described to advance the 50 
brushes of Switch LS until an idle set of terminals 
is encountered at which time relay 406 op 
erates to extend the connection from line 40 
through itS inner front contacts to brushes 
4.7 and 48. With relay 406 operated the sleeve 55 
conductor 43 is connected through the lower 
most front contact of relay 406 to sleeve brush 
A 9. The operation of relay 406 also causes the 
release of relays 403 and 404. Relay 404 be 
ing slow in releasing maintains the holding 60 
ground. On conductor 43 until a holding ground 
has been Supplied through brush 4f 9 from the 
Succeeding SWitch or trunk as a result of its 
seizure as hereinafter described. Relay 406 is 
thus held operated, after relay 404 releases, by 65 
the holding ground Supplied through brush 49. 
The levels of the local Selector banks Which 

represent aSSigned groups of telephone numbers 
may connect to intermediate selectors which in 
turn have access to groups of local connectors. 70 
In Fig. 4, however, the terminals 43, 432 and 
433 are shown connected directly to the local 
connector LC of Fig. 5. The terminals 42, 422 
and 423 represent a level of the first selector bank 
in which the terminals are connected to inter- 75 
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of relay 507. 

O 
cepting trunk circuits, the corresponding digit 
being one which represents an unassigned group 
Of Subscribers’ numberS. 
Assuming first that the call is for an a S 

signed number and that brushes 47, 48 and 49 
have been advanced into engagement With ter 
minals 43 , 432 and 433, the connection from line 
49 is extended through brushes 47 and 48 
and terminals A3 and 432, and through the in 
iner back contacts of relay 534 of connector LC 
to the windings of line relay 50?. Relay 50 
operates, in turn causing the Operation of relay 
S 2. Relay 52 connects ground through its 
lower front contact over sleeve conductor 53 
to test terminal 433 to hold relay 406 of the Se 
Fector LS and also to hold the line finder IF in 
its operated position and to hold the cut-off 
relay (not shown) of the line 43 all in the well 
known manner. When the calling SubScriber 
dials the penultimate digit of the called sub 
scriber's number, relay 5) is alternately re 
leased and reoperated in response to the dial im 
pulses thus created. The first reiease of relay 
5 closes a circuit from ground at its back 
contact, through the inner upper front contact 
of relay 52, normally closed contact of the Wer 
tical off-normal Springs WON, Winding of relay 
523 and through the winding of the vertical 
stepping magnet 528 to battery. The relay 503 
and magnet 32 both operate, the Operation of 
the magnet stepping the shaft and brushes of 
switch LC up to the first level of the terminal 
bank. When the relay 59 reoperates, magnet 
52 releases, but relay 503 is slow in releasing and 
remains operated until all of the impulses in 
the train have been received. Relay 502 is also 
slow in releasing and remains operated until the 
connection is released by the calling SubSCriber. 
Sach. Succeeding release of relay is causes the 
reoperation of magnet 52 thereby advancing the 
brushes 57, S 3 and & 3 up to the level corre 
sponding to the digit dialed. After the Switch 
is advanced fron its normal position in re 
Sponse to the first impulse, the circuit for hold 
ing relay 53 and reoperating magnet 520 is 
traced thirough the upper front contact of the 
vertical off-normal Springs WON and the front 
contact of relay 53 instead of through the nor 
inally closed contact of the WON Springs. 
When relay 56 releases in response to the 

first impulse created by the dialing of the last 
digit of the called subscriber's number, relay 
585 and the rotary stepping magnet 53) are op 
erated in a circuit from battery through the 
Winding of magnet S3; and Outer upper back 
contact of relay 5 in parallel with battery 
through the winding of Irelay 505, through the 
upper back contact of relay 507, back contact 
of relay 53, upper front contact of the WON 
Springs, inner upper front contact of relay 502, 
to ground at the back contact of relay 50. The 
Operation of relay 55 renders the energization 
of this relay and magnet 530 independent of 
relay 597, the upper front contact of relay 505 
being in parallel with the upper back contact 

The operation of magnet 530 ad 
vances the brushes 517, 5f 3 and 59 into con 
tact with the first set of terminals in the se 
lected level. The reoperation of relay 50 at 
the end of the first impulse causes the release 
of magnet 530. Each succeeding release of re 
lay 50 causes the reoperation of magnet 530, 
thereby advancing the brushes of Switch TC into 
engagement. With the Set of terminals connected 
to the line of the called subscriber. Relay 505 
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is slow in releasing and remains operated until 
all of the impulses have been received. Before 
relay 505 releases, a busy test circuit is traced 
from battery through the winding of relay 507, 
inner upper back contact of relay 5, lower 5 
front contact of relay 505, through sleeve brush 
59 to the sleeve terminal of the Selected line. 
If the line is busy, relay 597 operates due to there 
being a busy-ground potential on this terminal. 
If relay 507 operates, it remains operated after 0 
relay 505 releases, the holding circuit being 
traced through the inner back contact of re 
lay 505 and the front contact of relay 507 over 
conductor 53 to ground at the lower front con 
tact of relay 502. A busy tonse is transmitted to 15 
the calling station by connecting the left-hand , 
winding of the tone source 52 through the in 
ner lower front contact of relay 507 to the lower 
one of talking condensers 590. 
Assuming that the called line is the line 580 20 

connecting the station B to the terminals 54, 
542 and 543 and that this line is idle, the re 
lease of relay 505 closes a circuit from battery 
through the Winding of the cut-off relay (not 
shown) of line 580, through terminal 543 and 25 
brush 59, outer back contact of relay 595, lower , 
winding of relay 5, lower back contact of re 
lay 507 to ground at relay 5C2. Relay 5 i? is 
Sufficiently energized by the current through its 
lower winding to close its inner upper front con- 30 
tact. The circuit from battery through its up 
per winding and inner upper front contact over 
conductor 54 to ground at the uppermost front 
contact of relay 502 is effective to complete the 
operation of relay 5ff. With relay 5 operated, 35 
ground is connected through its next to the 
Outer lower front contact to sleeve brush 59 as 
a line busy condition. With relay 5ft operated, 
a signaling circuit is closed from the ringing 
current source 525, through the inner lower 40 
front contact of relay 5f , lower winding and 
lower back contact of relay 506, lowermost front 
contact of relay 5 , brush 58, terminal 542, over 
the line 580 and through the ringer (not shown) 
at station B, back through terminal 54 and 45 
brush 57, uppermost front contact of relay 5 , 
to ground at the Outer upper back contact of 
relay - 56. When the Subscriber at station B 
removes the receiver, relay 506 is energized suf 
ficiently by the current through its lower wind- 50 
ing to operate its inner upper front contact 
thereby closing a circuit from battery through 
its upper Winding and inner upper front con 
tact to ground on conductor 5 fs. The opera 
tion of relay 506 connects a source of talking 55 
current to the line 580; battery is connected 
through the upper winding of relay 504 and up 
permost front contacts of relays 506 and 5 
to brush 57 and ground is connected through 
the lower winding of relay 584 and lowermost 60 
front contacts of relays 506 and 51 to brush 
58. With the receiver removed from the re 
ceiver hook at station B relay 504 is operated 
thereby reversing the connections between the 
windings of relay 50 and the line conductors 65. 
incoming to the connector LC. The current is 
thus reversed over the calling line circuit to in 
dicate that the called subscriber has answered 
the call. Talking current is furnished to the 
calling station through the windings of relay 70 
53, the voice frequency currents being trans 
mitted through condensers 500. 
When the connection is released by the sub 

Scriber at Station A, relay 50 releases and when 
the receiver is replaced at station B relay 5045 



5 

() 

5 

20 

30 

35 

40 

50 

55 

60 

65 

70 

5 

2,021,286 
releases. The release of relay 50 causes the 
release of relay 502. Relays 506 and 5 are 
held until relays 502 and 503 are both released. 
With relays 50, 502 and 5 normal, a circuit is 
closed from battery through the winding of re 
lease magnet 540, lower contact of the WON 
Springs, lower back contact of relay 5 f, and 
upper back contacts of relays 502 and 50 to 
ground. The operation of magnet 540 causes the 
SWitch to restore to normal in the usual man 
ner. When the Shaft and brushes reach normal 
position, the circuit through the winding of mag 
net 540 is opened at the WON springs. 
Upon release of relay 502, as above described, 

the holding ground is disconnected from con 
ductor 53 thereby causing the release of relay 
A6 of the selector LS, the release of the line 
finder LF, and the release of the cut-off relay 
(not shown) of line 49, the line finder LF being 
restored to norinal in the usual manner. The 
release of relay 406 closes a circuit from bat 
tery through the winding of release magnet 440, 
lower contact of the WON springs and upper 
back contacts of relays 404, 403 and 406 to 
ground. The operation of magnet 440 causes 
the switch LS to restore to normal in the usual 
manner. When the shaft and brushes reach 
normal position, the circuit through the wind 
ing of magnet 440 is opened at the WON springs, 

If the selector LS is advanced to a level of the 
terminal bank which represents an unassigned 
group of subscribers' numbers, the call is ex 
tended to an intercepting operator, the termi 
nals in this level being connected to one or more 
intercepting trunks. Thus, the terminals 42, 
422 and 423 in the bank of Selector LS are ShoWn 
connected to the intercepting trunk IT3 in Fig. 
5d. Since the local selectors have no means for 
signaling over a selected trunk, as do the con 
nectors and tool selectors, the trunk IT3 is ar 
ranged to respond to its seizure to initiate the 
further extension of the connection to the inter 
cepting operator and to hold the selector and line 
finder switches in their operated positions. Upon 
seizure of trunk IT3, the calling line loop is ex 
tended through brushes 47 and 48, terminals 
42 and 422, and through the back contacts of re 
lay 558 to the windings of line relay 55?. The 
operation of relay 55f causes the Successive op 
eration of relays 552, 553 and 554. The operation 
of relay 553 connects ground through its outer 
lower front contact over sleeve conductor 569 to 
sleeve terminal 423 to hold relay 406 of selector 
LS and to hold the line finder LF and cut-off re 
lay (not shown) of line 400 in the usual man 
ner. The trunk. IT3 is shown connected to ter 
minals 731, 732 and 733 in the bank of trunk 
finder TF and is shown as being in the same 
group of trunks as are the trunks IT and IT2, 
having the common group relayS 70?. The op 
eration of relay 553 connects ground through its 
inner lower front contact, the lower back con 
tact of relay 555 and the uppermost back contact 
of relay 55 to conductor 7 (0 thereby operating 
the group relay Tei. The operation of relay 554 
connects battery through the winding of the cut 
off relay 555 in parallel with resistance 559, 
through the upper front contact of relay 554 and 
the inner upper back contact of relay 557, over 
the sleeve conductor 563 to terminal 733 in the 
bank of finder TF. The trunk finder TF, or a 
Similar finder having access to trunk IT3, is 
thereupon operated in the manner hereinbefore 
described to step its brushes up to the level in 
which the terminals of trunk IT3 are located and 
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to rotate its brushes into engagement with these 
terminals. When brushes 6, 762 and 763 en 
gage the terminals 3, 32 and 33, the con 
nection from the winding of the cut-off relay 555 
is extended through brush 763, the lower winding 
of relay 70, lower ba?k contact of relay 798, 
lower winding of relay tel, to ground at the in 
ner lower front contact of relay 5. The finder 
Switch TF is thus stopped on the terminals in 
question to extend the connection from trunk 
IT3 to the outgoing trunk circuit OT. The 
operation of relay 555 connects the Source of 
ringing current 569 through the lower front con 
tact of relay 555 and through condenser 567 to 
one of the incoming line conductors thereby 
transmitting a ringing tone to the calling Sub 
scriber. Relay 555 also disconnects the ground at 
relay 553 from group conductor 700. The op 
eration of relay 555 closes a circuit from battery 
through the Winding of relay 555 through the up 
per front contact of relay 555, and the lower 
back contact of relay 55, conductor 562, through 
terminal 732 and brush 62 to conductor 72 of 
the outgoing trunk circuit OT, to effect the Op 
eration of relay 892. Relay 556 is marginal and 
does not operate in this circuit. The operation 
of relay 802 causes the further extension of the 
intercepted call through trunk circuit OT out 
over trunk 900 to the incoming trunk circuit IT 
at the intercepting operator's position in the 
manner hereinbefore described. When the op 
erator answers the call the connection of the 
tripping resistance 83 to the conductor T2 as 
hereinbefore described causes the operation of 
relay 556. Relay 558 locks through its inner up 
per front contact and resistance 534, over sleeve 
conductor 553, through terrinal 733 and brush 
83, through the inner lower front contact of re 
lay 70, inner lower back contact of relay 796, 
outer lower front contact of relay 78, sleeve 
conductor 3 of trunk finder TF and over sleeve 
conductor 833 of the outgoing trunk circuit OT 
to ground at the lower front contact of relay 
88. The operation of relay 556 also causes the 
operation of relay 557. Relay 55 locks under 
control of relay 554, and causes the release of 
relay 555 to disconnect the audible ringing tone. 
With relays 556 and 55 operated, a supervisory 
circuit is closed from battery through the upper 
winding of relay 558 of trunk T3, outer upper 
front contacts of relays 553 and 556, over con 
ductor 55, through terminal 3 and brush 6 
of trunk finder T, uppermost back contact of 
relay 706, uppermost front contact of relay 79, 
conductor 77 f, upper back contact of relay 833 
of the outgoing trunk circuit OT, upper left, 
winding of repeating coil 833, windings of relay 
82, winding of relay 8, lower left winding of 
repeating coil 830, lower back contact of relay 
89, lower front contact of relay 823, lower back 
contact of relay 896, conductor 2, lowermost 
front contact of relay 3, lowermost back con 
tact of relay 796, brush 62 and terminal 732 of 
trunk finder TF, conductor 562, lowermost front 
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of relay 558 to ground. Relay 82 operates in 
this circuit but relay 8f being polarized does 
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70 

75 



() 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

12 
the calling station and intercepting operator are 
transnitted through condensers 565 and 566 of 
trunk circuit IS and through the Windings Of 
the repeating coil 33. 

If the flashing key at the intercepting oper 
ator's positio is opeia:3d, the alternate Opera 
tion and release of relay 3:5 as hereinbefore de 
Scribed causes the intermittent short circuiting 
of the lower winding of relay 842 thereby causing 
the alternate Operation and release of relay 558 
of trunk. IE3. The Operation and release of re 
lay 558 in response to the operation of the flash 
ing key causes the temporary reversal of the con 
nections between the windings of relay 55 and 
the calling line loop. These reversals are effec 
tive on calls originated by a local operator to 
Signal this operator, but are not of long enough 
duration to calls; the paration of the message 
Register of a calling Subscriber. When the calling 
Subscriber replaces the receiver on the receiver 
hook relay 55 releases. Relays 552, 553 and 
5:54 release in turn. She release of relay 553 
opens the Supervisory circuit between trunk cir 
cuit T3 and Cutgoing trunk circuit OT causing 
the release of relay S32. The release of relay 
553 also disconnects ground from the incoming 
sleeve conductor 33 thereby causing the release 
of relay 488 of selector ES and the release of the 
ine finder LF and cut-off relay (not shown) of 
line 4)), the line finder LF and selector LS being 
restored to normal in the usual manner. Relay 
355 is held operated over sleeve conductor 563 
to the ground at relay 88 of the outgoing trunk 
circuit OT as long as the connection is held 
by the intercepting operator. Relay 55 is held 
by the ground at the lower front contact of relay 
555; and when relay. 85 releases this ground is 
also extended through the inner lower front 
contact of relay 55' and the back contact of relay 
5334 to the incoming sleeve conductor 569 as a 
busy potential to prevent the re-seizure of trunk 
T5 prior to the release of the trunk finder TF. 
The aforementioned release of relay 82 opens 

the sort circuit airclind the lower windings of 
relays 3:6 and 8; thus decreasing the current 
over trunk 95 Sufficiently to cause the release of 
relay 99 of the incoining trunk circuit IT. The 
release of relay 932 disconnects the upper wind 
ing of relay 94 from the tip conductor of jack 
SS thus causing the release of relay 957 of the 
cord CC2. The release of relay 957 closes a 
circuit for operating relay 959 from battery 
through the winding of this relay, back contact 
of relay 937, outer tipper back contact of relay 
56, upper back conta,3t of the flashing key 93, 

to ground at the upper front contact of relay 955. 
Relay 959, closes a circuit for lighting lamp 95.3 
as a disconnect Signal, causes the release of relay 
SS3, and causes the operation of relay 363 by 
con:lecting the winding of relay 963 in series with 
relay 336 of the inscring trunk circuit IT in 
place of the windirig of relay 953. Relay 96 re 
leases due to the high resistance of the Winding 
of relay $63. Relay 53 closes a holding circuit 
for relay 959. The release of relay 953 causes 
the Successive release of relays 354 and 955. The 
release of relay 333 of trunk circuit IT restores 
the bridge acroSS trunk 93 thereby causing the 
release of relay 3 of the inconing trunk circuit 
T; and the resultant release of relay 83 causes 
he release of relays 553 and 0. With relay 
556 released, relay 55' releases and the ground 
is disconnected from conductor 569. With re. 
lay released the trunk finder TF is restored 
to normal as hereinbefore described. When the 
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intercepting operator removes the plug 95 from 
the answering jack 93, relays 983 and 959 re 
lease and lanp S4 is extinguished, thus re 
Storing the cord CC2 to norrnal. 

if the called line number is an unassigned 
number in a partially assigned group of numbers, 
the corresponding terminals in the bank of the 
connector Switches are connected to an inter 
cepting trunk. The terminals 52 f, 522 and 523 
represent such a called number and are shown 
connected to the intercepting trunk circuit IT 
which is similar in all respects to the trunk IT. 
The trunk IT4 is connected to terminals 74?, 742 
and '43 in the bank of trunk finder TF and to 
corresponding sets of terminals in the banks of 
other trunk finders similar to TF. The exten 
Sioil of a connection fron intercepting trunk IT 
to an intercepting operator is completed in a 
Sirnia, Inanne; to that hereinbefore described 
for a connection from trunk ITt except that the 
relay 802 responds either to alternating current 
through its upper Winding incoming through con 
denser $34 from the ringing current source of 
connector LO or to direct current through its 
lower Winding during the silent period of the 
ringing cycle. The operation of relays 807, 808, 
839, 8 , 38, 33, S4 and 99 causes the light 
ing of lamp 982 at the intercepting switchboard 
all as hereinbefore described. The operation of 
relay 3 S is effected as hereinbefore described 
in respoirise to tile ai18wer of the intercepting 
operator to cause the operation of relays 823 and 
838. The tripping resistance 8f3 is thus con 
nected to conductor 72 for an interval sufficient 
to effect the operation of tripping relay 506 of 
the connector LC. The operation of relay 824 is 
followed by the release of relays 802, 807, 808, 
839 and 8.3. The aforementioned operation of 
tripping relay 583 cioses a Supervisory circuit 
from battery through the upper winding of re 
lay 333 of connector LC, uppermost front con 
tacts of relays 556 and 5 , brush 57 and termi 
rial 52, conductor 33 of trunk IT4, terminal 
'4 and brush 6 of trunk finder TF, upper 
ringst back contact of relay 6, uppermost front 
contact of relay TA, conductor , upper back 
contact of relay 856, uppei left winding of re 
peating coil 830, windings of relays 82 and 8f , 
lower left winding of repeating coil 830, back 
contact of relay 339, inner lower front contact of 
relay 823, lower back contact of relay 806, con 
ductor 2, lowermost front contact of relay f O, 
lowermost back contact of relay 706, brush 762 
and terninal 742, conductor 662, terminal 522 
and bruish 58, lowerinost front contacts of re 
lays 5 and 598, through the lower winding of 
relay 534 to grouind. Relay 594 being marginal 
does not operate in Seiries with the high resist 
ance lower winding of relay 8 2. Relay 82 op 
erates, but relay 2 does not operate, the cur 
rent through its winding being in the non-oper 
atting direction. Relay 82 short circuits the 
high resistance lower windings of relays 86 and 
8, thus causing the operation of the marginal 
relay 997 of trunk circuit IT. The further opera 
tion of the trunk circuits OT and IT and cord 
CC2 in establishing a talking connection is simi 
lar to that hereinbefore described. Upon release 
of the connection at the calling end, relays 50f 
and 52 of connector LC release and since relay 
584 was not operated the connector LC, selector 
LS and line finder LF are immediately restored 
to noimal in the usual manner. The release of 
connector LC causes the release of relay 82 of 
the outgoing trunk circuit OT, thereby opening 
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2,021,286 
the short circuit around the lower windings of 
relays 86 and 87 and thus give the intercepting 
Operator a disconnect signal as hereinbefore de 
Scribed. The trunk circuit OI and the trunk 
finder TF are therefore restored to normal, and 
the cut-off relay a 5 of trunk circuit IT4 is re 
leased. When the intercepting operator removes 
plug 95 from jack 933 the trunk circuit IT and 
the cord circuit CC2 are restored to normal. 

If the called line is one which is temporarily 
removed from service it is connected to a plug 
ging-up line circuit. Such a line is represented 
by the line S0 serving the subscriber's station C 
in Fig. 6. The plugging-up line PL comprises 
a plug 602, the plug 603 and the cord connecting 
these plugs. With the plug 602 inserted in place 
of the heat coils at the main distributing frame 
MDF and the plug 603 inserted in an available 
jack 604 in One of the jack panels associated with 
the main frame, the conductors of line 60 are 
extended over the upper pair of conductors of 
plug 603 and jack 604 to a line 605 leading to the 
local test board 606; and the conductors from 
the connector switch terminals normally connect 
ed to the line 6 are extended over the lower 
pair of conductors of plug 693 and jack 604 and 
over conductors 60 T. and 608 to the intercepting 
trunk circuit. T5. The line conductors 60 and 
608 are further extended and together with the 
sleeve conductor 609 connect to terminals 75, 
752 and 53 in the bank of trunk finder T.F. 
ASSunning the station A in Fig. 4 to have called 

the number of line 60?, seizure of terminals 53f, 
532 and 533 by the connector LC in response 
to the dialing of the last digit, extends a con 
nection to trunk circuit IT5. In the trunk circuit 
IT5, the condenser 60 and upper winding of re 
lay 6f are bridged across conductors 607 and 
608, so that closure of the ringing circuit by the 
operation of relay 5 of connector LC causes the 
operation of relay 6. The impedance of con 
denser 60 and relay 6f f is high enough to pre 
went the operation of relay 506 of the connector. 
The operation of relay 6 in response to the 
ringing current from connector LC causes the op 
eration of relay 63. With relay 63 Operated the 
lower winding of relay 62 is connected in par 
allel with the upper winding of relay 6 so that 
relay 62 is also operated by ringing current from 
connector TC. Relays 6 and 62 are held op 
erated, independently of the ringing current, by 
a circuit from battery through the lower wind 
ing and inner front contact of relay 6 and 
the outer upper front contact of relay 63, in 
parallel with battery through the upper winding 
of relay 62, thence through the inner upper 
back contact of relay 6 f4, to ground through 
the upper front contact of relay 62. With relay 
62 operated, ground is connected from the lower 
back contact of relay 64, through the lower front 
contact of relay 62 to the group conductor 700 
(or a similar conductor if the trunk IT5 is in 
a different subgroup from that which includes 
the trunk IT). The operation of the associated 
group relay Such as relay 70 initiates the Opera 
tion of an idle trunk finder Such as TF to estab 
lish connection with terminals 75, 752 and 753 or 
the corresponding set of terminals in finders other 
than TF. Assume the finder TF to be the One 
thus started in search for the calling trunk. When 
the brushes of finder TF reach the terminals to 
which the trunk IT5 connects, a circuit is closed 
from battery through the cut-off relay 64 of 
the trunk circuit IT5, lower front contact of relay 
613, over sleeve conductor 609 and through ter 
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minal 753 to brush 763 of trunk finder TF, and 
thence to ground through the Windings of relays 
70 and 707 as hereinbefore described. Relay 64 
Operates and the trunk finder extends the con 
nection from trunk IT5 through its brushes over 5 
conductors and TT2 to the outgoing trunk 
circuit in the manner herein before described. Re 
lay 64 locks over conductor 699, through ter 
minal 753 and brush 763 to the ground at relay 
88 of the outgoing trunk circuit. Relay 64 lo 
opens the ringing circuit bridge, disconnects . . 
ground from conductor 7) and opens the lock 
ing circuit for relays 6 and 6 f2, causing the re 
lease of these relays. The release of relay 6 
causes the release of relay 63. 5 
Ringing current from the connector LC is now 

transmitted over conductor 68, through terminal 
752 and brush 762, the lowermost back contact 
of relay 5 and lowermost front contact of relay 
70, over conductor 72, through the lower back 
contact of relay 824 of outgoing trunk circuit OT, 
and through condenser 84 and the upper wind 
ing of relay 802 to ground or, during the silent 
interval of the ringing cycle, through the lower 
winding of relay. 802 and resistance 826 to ground. 25 
Relay 892 is thus operated to initiate the Oper 
ations hereinbefore described for lighting the Sig 
nal lamp 992 at the intercepting operator's posi 
tion. The further operation of trunk circuits OT 
and IT, in response to the answer of the operator 30 
is the same as that hereinbefore described. When 
the connection is released by the calling Sub 
scriber, the connector LC, Selector LS and line 
finder LF are immediately restored to normal in 
the usual manner. The release of the calling Sub 
scriber does not cause a disconnect signal to be 
given to the intercepting operator as is the case 
on calls intercepted from other than plugging 
up lines, relay 82 being held operated from bat 
tery and ground through the line relay (not 40 
shown) of line 60. The intercepting operator 
should remove plug 95 from jack 903 as Soon as 
conversation is completed thereby causing the re 
lease of the cord circuit CC2, incoming trunk Cir 
cuit IT, outgoing trunk circuit OT, and the trunk 45 
finder TF in the manner hereinbefore described. 
The cut-off relay 64 of trunk circuit IT5 re 
leases when relay 8 8 of he outgoing trunk Cir 
cuit OT disconnects holding ground from the 
sleeve conductor 833. 
Should the plugging-up line PL be connected 

to the terminals of a line which normally receives 
ringing current over the tip conductor instead 
of over the ring conductor, the connections at 
the intermediate distributing frame IDF being 55 
such as to secure this result, then the ringing 
current incoming to the outgoing trunk circuit 
OT on a call intercepted from this plugging-up 
line will energize relay 89 instead of relay 802. 
Either the energization of the lower Winding by 60 
ringing current received through condenser 803 
or the energization of the upper winding by di 
rect current during the silent period of the ring 
ing cycle is effective to operate relay 80?. The 
operation of relay 89 causes the Successive Op 
eration of relays 805 and 806. Relay 805 COn 
nects ground from the front contact of relay 80 
through the lower front contact of relay 895 to 
the sleeve conductor 833. Relay 806 reverses the 
conductors incoming to the trunk circuit OT With 70 
respect to the windings of the repeating coil 839 
so that the subsequent operation of relay 823 
will be effective to complete the connection from 
the conductor over which ringing current is being 
received to the low, tripping, resistance 83. Re- T5 
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lay 836 also closes a circuit from battery through 
the winding of relay 89, through the inner lower 
front contact of relay 86, and lower back con 
tact of relay 823 to the ground on sleeve conductor 
833. Relay 897 then locks through its lower front 
contact, the Outer lower back contact of relay 
8 and the lower back contact of relay 823 over 
sleeve conductor 833 to ground at the inner upper 
front contact of relay 39. The call is thus locked 
in to insure its extension to the intercepting op 
erator. The further operation of the outgoing 
trunk circuit OT and the operation of the incom 
ing trunk circuit IT is similar to that hereinbe 
fore described. Relay 85 is locked to the Sleeve 
conductor 833 and relay 808 is locked to ground 
at the upper front contact of relay 824 during the 
time that the latter relay is operated. Release 
of the connection is effected in the manner here 
in before described, relays 85 and 856 being re 
leased when relay 8 8 releases. - 
On calls intercepted at the terminals of toll 

Selector or connector SWitches and on calls in 
tercepted at the teriniinals of local connector 
Switches, the release of the trunk finder is under 
the joint control of the intercepting operator and 
the calling Subscriber or operator; but on calls 
intercepted at the terminals of local selectors or 
from plugging-up lines, the trunk finder is re 
stored to normal as Soon as the intercepting op 
erator disconnects, irrespective Of whether or not 
the connection has been released by the calling 
Subscriber or operator. The release of relay 938, 
when the intercepting operator removes plug 35 
from jack 93, reconnects the Winding of relay 
99 across the conductors of trunk 909 in all 
cases, thereby causing the release of relays 8 ft 
and 88 of the outgoing trunk circuit OT. On 
calls intercepted at local selectors and over plug 
ging-up lines, the release of relay 88 discon 
nects the holding ground from conductor 833 to 
cause the release of relay 70 of the trunk finder 
and the release of relay 556 of the intercepting 
trunk IT3 or the release of relay 64 of inter 
cepting trunk IT5; and the release of relay 7 ?c 
causes the return of the trunk finder to normal. 
But on calls intercepted at toll Selector or con 
nector Switches or at local connectors, the re 
lease of relay 88 does not cause the release 
of relay 9, Since a holding ground is also 
being Supplied from relay 232 of the toll selector 
TS, from relay 396 of the toll connector TC, or 
from relay 5 of the local connector LC. By 
this arrangement the trunk finders of trunks 
leading to the centralized intercepting operator's 
position are made available for use on other calls 
as soon as possible so as to increase the efficiency 
of the trunk group. 
What is claimed is: 
1. In a telephone system, lines, automatic 

SWitches for use in completing calls from local 
Subscribers or operators, automatic switches for 
use in completing calls from toll operators, ter 
minals in the banks of said switches which rep 
resent unequipped lines, intercepting trunks con 
nected to said terminals, a trunk finder switch, 
Said intercepting trunks being connected to ter 
minals in the banks of said Switch, means re 
Sponsive to the Seizure of one of said intercept 
ing trunks for causing the operation of said trunk. 
finder Switch to connect with said seized inter 
cepting trunk, an intercepting operator's posi 
tion, a trunk extending from said trunk finder 
to said position, a high resistance supervisory 
bridge connected across and individual to the 
Conductors of Said trunk incoming from said 
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trunk finder, and means in said bridge operative 
if the intercepted call is a toll call for changing 
Said bridge to a low resistance bridge. 

2. In a telephone System, lines, automatic 
Switches for use in completing calls from local. 5 
Subscribers or operatoi's, automatic Switches for 
use in completing calls from toll operators, ter 
minals in the banks of said Switches which rep 
resent unequipped lines, intercepting trunks con 
nected to said terminals, a trunk finder switch, 0 
said intercepting trunks being connected to ter 
niinals in the banks of Said Switch, means re 
sponsive to the seizure of one of Said intercepting 
trunks for causing the operation of Said trunk 
finder switch to connect with said seized inter- 5 
cepting trunk, an intercepting operator's posi 
tion, a trunk extending from said trunk finder 
to said position, a cord circuit at said position 
for connecting with Said trunk, a Supervisory 
signal associated with said cord, and means, ef- 20 
fective if the intercepted call is a local call for 
operating said signal When Said connection is re 
leased at the calling end. 

3. In a telephone System, lines, automatic 
SWitches for use in completing calls from local 25 
Subscribers or operators, automatic switches for 
uSe in completing calls from toll operators, ter 
Iniinals in the banks of said Switches which repre 
Sent unequipped lines, intercepting trunks con 
nected to said terminals, a trunk finder Switch, 30 
said intercepting trunks being connected to ter 
minals in the banks of Said Switch, means re 
Sponsive to the Seizure of One of Said intercepting 
trunks for causing the operation of said trunk 
finder Switch to connect with said seized inter-35 
cepting trunk, an intercepting Operator's posi 
tion, a trunk extending from said trunk finder to 
Said position, a high resistance supervisory bridge 
COnnected a CrOSS and individual to the conductors 
of Said trunk incoming from said trunk finder, a 40 
cord circuit at Said position for connecting with 
Said trunk, and means controlled by said inter 
cepting operator for alternately changing the re 
Sistance of Said bridge. 

4. In a telephone system, lines, automatic 45 
Switches for use in completing calls from local 
Subscribers or operators, automatic switches for 
use in completing calls from toll operators, ter 
minals in the banks of said switches which rep 
resent unequipped lines, intercepting trunks con- 50. 
nected to said terminals, a trunk finder switch, 
Said intercepting trunks being connected to ter 
minals in the banks of said switch, means re 
sponsive to the seizure of one of said intercepting 
trunks for causing the operation of said trunk. 55 
finder SWitch to connect With Said seized inter 
cepting trunk, an intercepting operator's position, 
a trunk extending from said trunk finder to said 
position, a high resistance Supervisory bridge 
Connected acroSS and individual to the conduc- 60 
tors of said trunk incoming fron said trunk 
finder, a cord circuit at said position for con 
necting with Said trunk, a flashing key in said 
Cord circuit, and means for changing the resist 
ance of said bridge when said intercepting oper- 65 
ator connects, said cord with said trunk and for 
changing the resistance of said bridge each time 
Said flashing key is operated or released. 

5. In a telephone System, lines, selector and 
connector Switches for use in completing con- 70 
nections from calling subscribers and from toll 
and local operators to called lines, terminals in 
the banks of said switches which represent, un 
equipped lines, plugging-up lines for use in inter 
cepting calls to and from a line which is ten- 5 
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porarily removed from Service, intercepting 
trunks connected to said terminals, intercepting 
trunks connected to Said plugging-up lines, a 
trunk finder Switch, said intercepting trunks be 
ing connected to terminals in the bank of Said 
trunk finder Switch, means responsive to the 
seizure of one of said intercepting trunks for ini 
tiating the Operation of Said trunk finder to con 
nect with the seized intercepting trunk, an inter 
cepting operato's position, a trunk extending 
from Said trunk finder to said position, a cord 
circuit at Said position for connecting with said 
trunk, means for holding said trunk finder until 
the calling Subscriber or operator and the inter 
cepting operator have both released the connec 
tion, and means effective on a call incoming from 
a plugging-up line to release said trunk finder 
when the intercepting operator disconnects said 
cord and trunk irrespective of whether or not 
the call has been released by the calling sub 
Scriber or operator. 

6. In a telephone system, lines, connector 
SWitches for use in connecting with called lines, 
toll selector switches for use in extending a call 
from a toll operator to one of said connector 
SWitches, local selector switches for use in ex 
tending calls from Subscribers or local operators 
to Said connector switches, plugging-up lines 
for intercepting calls to or from a line which has 
been temporarily removed from Service, terminals 
in the banks of said switches which represent 
unequipped lines, a first intercepting trunk con 
nected to terminals in the bank of said local se 
lector Switches, a second intercepting trunk con 
nected to terminals in the bank of said connector 
and toll selector Switches, a third intercepting 
trunk connected to one of said plugging-up lines, 
a trunk finder, Said intercepting trunks connected 
to terminals in the bank of Said trunk finder, an 
intercepting operator's position, a trunk connect 
ing said trunk finder with said operator's posi 
tion, means responsive to the receipt of a call by 
One of said intercepting trunks for initiating the 
operation of said trunk finder to extend said call 
to Said position, means at said position for 
anSWering Said call, means effective on a call in 
coming to Said position from a connector switch 
or toll selector switch for holding said trunk finder 
Until the connection has been released by the 
calling Subscriber or toll operator and by said in 
tercepting operator, and means effective on a call 
incoming to said position from a local selector or 
plugging-up line for releasing said trunk finder 
Switch when the intercepting operator discon 
nects from Said trunk irrespective of whether or 
not the call has been released by the calling sub 
Scriber or operator. 

7. In a telephone system, lines, automatic 
switches for use in completing calls from local 
Subscribers or operators, automatic switches for 
use in completing calls from toll operators, 
terminals in the banks of said Switches which 
represent unequipped lines, intercepting trunks 
connected to said terminals, a trunk finder 
switch, said intercepting trunks being connected 
to terminals in the banks of said switch, means 
responsive to the seizure of one of said inter 
cepting trunks for causing the operation of said 
trunk finder Switch to connect With Said Seized 
intercepting trunk, an intercepting operator's 
position, a trunk extending from said trunk finder 
to said position, a high resistance supervisory 
bridge connected across and individual to the 
conductors of said trunk incoming from said 
trunk finder, and means for closing said bridge 
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across the conductors of said trunk incoming 
from said trunk finder in response to the anSWer 
of the intercepting operator. 

8. In a telephone systern, lines, Selector and 
connector switches for use in completing calls 
from local subscribers or operators, selector and 
connector SWitches for use in completing calls 
from toll operators, terminals in the banks of 
said Switches which represent unequipped lines, 
intercepting trunks connected to Said terminals, 10 
a trunk finder switch, said intercepting trunks 
being connected to terminals in the banks of Said 
Switch, means responsive to the seizure of one 
of said intercepting trunks for causing the op 
eration of said trunk finder Switch to connect 5 
with said seized intercepting trunk, an intercept 
ing operator's position, a trunk extending from 
said trunk finder to said position, a cord circuit 
at said position for connecting with said trunk, 
a Supervisory signal associated with said cord 20 
and means effective only if the call is inter 
cepted at a local selector or a local connector 
for operating said signal. When Said connection 
is released at the calling end. 

9. In a telephone system, lines, selector and 25 
connector Switches for use in completing con 
nections from calling Subscribers and from toll 
and local operators to called lines, terminals in 
the banks of said Switches which represent un 
equipped lines, plugging-up lines for use in in- 30 
tercepting calls to and from a line which is 
temporarily removed from service, intercepting 
trunks connected to Said terminals, intercepting 
trunks connected to said plugging-up lines, a 
trunk finder switch, said intercepting trunks 35 
being connected to terminals in the bank of Said 
trunk finder switch, means responsive to the 
seizure of one of said intercepting trunks for 
initiating the operation of said trunk finder to 
connect with the seized intercepting trunk, an 40 
intercepting operator's position, a trunk extend 
ing from Said trunk finder to said position, a 
cord circuit at said position for connecting with 
Said trunk, and means effective on a call inter 
cepted at the terminals of a local selector to re- 45 
lease said trunk finder when the intercepting 
Operator disconnects said coi'd and trunk irre 
spective of whether or not the call has been re 
leased by the calling subscriber or operator. 

10. In a telephone system, lines, selector and 50 
Connector SWitches for use in completing con 
nections from calling subscribers and from toll 
and local operators to called lines, terminals in 
the banks of said Switches which represent un 
equipped lines, plugged-up lines for use in inter 
cepting calis to and from a line which is tempo 
rarily removed from service, intercepting trunks 
Connected to Said terminals, intercepting trunks 
connected to Said plugging-up lines, a trunk 
finder Switch, said intercepting trunks being 60 
connected to terminals in the bank of said trunk 
finder Switch, means responsive to the seizure 
of one of said intercepting trunks for initiating 
the Operation of said trunk finder to connect With 
the seized intercepting trunk, an intercepting 65 
Operator's position, a trunk extending from said 
trunk finder to said position, a cord circuit at 
said position for connecting with said trunk, 
means for holding said trunk finder until the 
calling Subscriber or operator and the inter- to 
cepting operator have both released the con 
nection, and means effective on a call intercepted 
at the terminals of a locai Selector to release said 
trunk finder when the intercepting operator dis 
connects said cord and trunk irrespective of 75. 
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whether or not the call has been released by the 
calling subscriber or operator. 

11. In a telephone system, toll selector and 
connector Switches, local Selector and connector 
SWitches, terriniinals in the banks of Said SWitches 
representing unequipped lines, intercepting 
trunks connected to Said terminals, trunk finder 
Switches having acceSS to a plurality of inter 
cepting trunks, an intercepting operator's posi 
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tion, other trunks one for each of said trunk 
finders for extending calls to said operator's po 
sition, supervisory means in each of said other 
trunks, and means in each of said other trunks 
for automatically varying the character of said 
Supervisory means in accordance with the char 
acter of the SWitch at Which the call is inter 
cepted. 

EDWARD D. BUTZ. 


