
CIRCUIT DESCRIPTION CD-239664
Iasue 43-D 

Dwg. Issue 43-D

PANEL SYSTEM 
PINAL CIRCUIT 

WITH TIME MEASURE RELEASE ON PERMANENT SIGNALS

CHANGES
D. DESCRIPTION OP CIRCUIT CHANGES
D.I Circuit Note 35* a table of sequence 

switches is added showing the x 
features and options for each switch.
D.2 Reference to Note 35 is added to cir­

cuit notes 14, 17, 18, 21, 22, 25, 29 
and 3 1.
All other headings under Changes, no change.
1. PURPOSE OP CIRCUIT
1.1 This circuit is for the purpose of 

completing connections from a manual,
panel or crossbar office to a subscriber's 
or PBX line in a ground cut-off relay panel 
office. It is arranged to release on "No 
test" calls under control of the calling end 
and on permanent signals to release after a 
time interval.
2. WORKING LIMITS
2.1 The maximum subscriber's loop is 750 

ohms, "S" option, and 1500 ohms, "T"
option, with a minimum Insulation resistance 
of 10,000 ohms.
2.2 External trunk loop for selections 

1474 ohms maximum with a minimum in­
sulation resistance of 30 ,000 ohms.
3. FUNCTIONS

This circuit is used to establish a 
connection from t.he incoming selector 
multiple to a subscriber's or PBX line.
Its functions are as follows:
3.01 Selects proper subscriber's line by 

means of brush, tens and units selec­
tion.
3.02 Tests subscriber's line for an idle 

or busy condition.
3.03 Advances Incoming selector when 

selections are completed.
3.04 For Individual line or PBX group 

busy - Restores elevator rod to nor­
mal and transmits "busy back" tone to call­
ing subscriber and "busy back" ground to 
incoming selector circuits.
3.05 Prepares talking circuit when line is 

idle.

3.06 Hunts for an idle line if the first 
line of the called PBX group is busy.

3.07 Advances from talking position under 
control of the incoming selector.

3.08 Returns to normal after calling sub­
scriber disconnects under control of •

called subscriber or interrupter.
3.09 Disregards busy condition on "No 

Test" calls.
3.10 Returns to normal without awaiting 

called subscriber's release after
talking on "No Test" call.
3.11 Maintains busy condition from the 

time that the called line has been
selected, (if it has been found idle) until 
the "tip" and "ring" leads are opened, 
after conversation has been completed.
3.12 Operates trip magnet in the "Down 

drive" positions.
3.13 Group peg count register.
3.14 Restores to normal on premature dis­

connect.
3.15 Restores to normal under control of 

incoming on telltale.
3.16 Return of sequence switch to normal 

when moved out of Position 1 manually*
3.17 Arranged for testing of subscribers' 

lines from the test desk.
3 .1 8 Transmits "busy back" tone to calling 

subscriber and returns to normal
under control of incoming on telltale.
3.19 Furnishes a busy indication to the 

Traffic Usage Recorder.
4. CONNECTING CIRCUITS

When this circuit is listed on a key- 
sheet the connecting information thereon is 
to be followed.
4.01 Line Switch Circuit - ES-207698.

4.02 Ground Cut-Off Relay Line Circuit - 
ES-240292 or SD-21715-01.

4.03 Incoming Selector Circuit - 
ES-21043-01, -02.
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CIRCUIT OBSCRIPTION CD-239664 
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Dwg. Issue 43-D 

PANEL SYS'l'EM 
PINAL CIRCUIT 

WI~ TIME MEASURE RELEASE OH PERMANENT SIGNALS 

CHANGES 

D. DESCRIPTION OP CIRCUIT CHAHOES 

~.l Circuit Note 35, a table ot aequence 
switches is added showing the, 

features and opttons for each switch.· 

D.2 Reference to Note 35 is added to cir-
cuit notes 14, 17, 18, ~. 22, 25, 29 

and 31. 
All other headings under Changes, no change. 

l. PURPOSE OF CIRCUIT 

1.1 This circuit is tor the purpose ot 
completing connections from a 111anual, 

panel or crossbar office to a subscriber•a 
or PBX line in a ground out-off relay panel 
office. It is arranged to release on "No 
teat" calls under control of the calling end 
anu on permanent signals to release after a 
time interval. 

2. WORKING LIMITS 

2.1 The maximUlll aubscr1ber 1a loop 1a 750 
ohms, "S" option, and 1500 ohma, "T" 

option, with a minimum insulation resistance 
or 10,000 ohms. 

2,2 External trunk loop tor selections 
1474 ohms ma.x.imwn with a minimum in­

sulation resistance or 30,000 ohms, 

3. FUNCTIONS 

This circuit la uaed to establish a 
connection from ~he incoming selector 
ault1ple to a subscriber•s or PBX line. 
Ita functions are as follows: 

3.01 Selects proper subscriber•s line by 
means of brush, tens and units aelec-

tion, 

3.02 Teets subscriber•a line tor an idle 
or busy condition. 

3,03 Advances incom1ng selector when 
selections are completed, 

3.04 Por inuividual line or PBX group 
busy - Restores elevator rod to nor­

mal and transmits "busy back" tone to call­
ing subscriber and "busy back" ground to 
incoming selector circu~ts. 

3,05 Prepares talking circuit when line 1a 
idle. 

3,06 Hunts tor an idle line it the first 
line or the called PBX group is buay. 

3.07 Advances rrom talking position under 
control of the incoming selector. 

3.08 Returns to nonnal after calling sub­
scriber disconnects under control ot 

called subscriber or interrupter. 

3.09 Disregar<.is busy condition on •No 
'l'est 11 calls, 

3,10 Returns to normal without awaiting 
called subscriber•s release after 

talking on "No Test" call. 

3.11 Maintains busy condition from the 
time that the called line has been 

selected. ( it it has been round idle) until 
the "tip" and "ring" leads are opened, 
after conversation has been completed, 

3.12 Operates trip magnet in the "Down 
drive" positions. 

3.13 Group peg count register. 

3,14 Restores to normal on prell\&ture dia• 
connect. 

3,15 Restores to normal under control ot 
incoming on telltale, 

3.16 Return of sequence switch to normal 
when ~oved out or Position l manuallJ. 

3,17 Arranged tor testing or subscribers• 
lines from the test desk. 

3.18 Transmita 11busy back• tone to calling 
subscriber and returns to nonnal 

under control of incoming on telltale . 

3,19 Furnishes a busy indication to the 
Traffic Usage Recorder. 

4. CONNECTING CIRCUITS 

When this circuit 18 listed on a ke1-
8heet the connecting information thereon 18 
to be followed. 

4.01 Line Switch Circuit - ES-207698, 

4.02 Ground Cut-orr Relay Line Circuit -
ES-240292 or SD-21715-01, 

4,03 Incoming Selector Circuit -
ES-21043-01, -02. 
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4.04 Miscellaneous Register Circuit - 
ES-20141-01

4,03 Miscellaneous Tone and Interrupter 
Circuit - ES-20255-01.

4.06 Test Selector Circuits - SD-21354-01. 
SD-21355-OI.

4.07 Subscribers Line Test Set - 
SD-21623-OI.

4.08 Miscellaneous Circuit for Final 
Frame - SD-21231-01.

4.09 Traffic Usage Recorder - SD-95738-Ol.
4.10 Auxiliary Line Circuit - SD-96139-OL. 
DESCRIPTION OF OPERATION
5 f, SEIZURE

When an incoming selector seizes the 
tip. ring and sleeve terminals of this cir­
cuit, ground in the incoming is connected 
to the sleeve terminal making this circuit 
test busy to other hunting incoming selec­
tors and the incoming advances to the se­
lection beyond position. When "JM option 
is provided ground is connected to the 
Traffic Usage Recorder circuit to furnish 
a busy indication. With the incoming in 
selection beyond position, the final (L) 
relay operates over the fundamental circuit 
in series with the stepping relay in the 
sender. The (L) relay operated, operates 
the (TK) relay. The (TK) relay operated 
locks to ground on the sleeve of the asso­
ciated incoming selector circuit and ad­
vances the switch to position 2.
6. BRUSH SELECTION

With the switch in position 2, the 
high speed up drive magnet (HS) operates, 
causing the selector to move upward for 
brush selection. As the selector moves 
upward carrying the commutator brushes over 
the commutator segments, the A segments and 
brush intermittently connect ground through- 
to the tip side of the fundamental circuit 
alternately closing and opening a.short 
circuit around the stepping relay in the 
associated sender circuit, thereby releas­
ing it and permitting its reoperation. When 
sufficient impulses have been sent back to 
satisfy the sender, the fundamental circuit 
is opened by the sender, releasing the (L) 
relay and consequently opening the circuit 
through the (HS) magnet, which stops the 
upward movement of the selector and the 
switch advances to position 3.
7. TENS SELECTION

In position 3 when the fundamental 
circuit is closed by the sender, the (L) 
relay operates and advances the switch to 
position 4. The (HS) magnet is again

operated and the selector moyes upward for 
tens selection. The trip magnet being 
operated in position 3 to 5* the previously 
selected set of brushes, is tripped as the 
selector moves upward in position 4. Also 
as the selector moves upward, the B com­
mutator segments and brush intermittently 
connect ground to the tip side of the 
fundamental circuit, alternately closing 
and opening a short circuit around the 
stepping relay in the associated sender cir­
cuit and thereby releasing and permitting 
the reoperation of the stepping relay until 
sufficient impulses have been sent back to 
satisfy the sender. The fundamental cir­
cuit is then opened by the sender, re­
leasing the (L) relay which opens the cir­
cuit through the (HS) magnet, stopping 
the upward movement of the selector and 
advancing the switch to position 5*
8. UNITS SELECTION

When the fundamental circuit is again 
closed through in the sender, the (L) relay 
operates advancing the switch to position 0 . 
The low speed (LS) magnet operates causing 
the selector to move upward and the U 
commutator brush and segments function the 
same as the A commutator brush and segments 
as previously described. When sufficient 
Impulses have been sent back to satisfy 
the sender, the fundamental circuit is 
opened releasing the (L) relay. The release 
of the (L) relay opens the circuit through 
the (LS) magnet stopping the selector 
brushes on the tip, ring and sleeve 
terminals of the called line and advances 
the switch to position 7# the A cam advanc­
ing it to position 8. When in position 
6-3/4 the PBX relay is connected in 
parallel with the 40-ohm resistance (T) to 
the ring, but does not operate due to the 
high resistance to battery in the incoming 
circuit. As the switch advances beyond 
position 7-1/4, ground is disconnected 
from the ring, permitting the associated 
Incoming circuit to advance.
9. INDIVIDUAL LINE OR FIRST LINE PBX 

GROUP NOT BUSY
With"R" option furnished, the line 

is tested for busy in position 8 of the 
sequence switch only. With the switch in 
position 7-3/4, the (L) relay operated 
through its secondary winding advancing the 
switch to position 9 . As the switch 
leaves position 8, the (L) relay releases 
and battery through resistances (Bl) and 
(B2) is connected to the S terminal, 
operating the cut-off relay in the line cir­
cuit. The release of the (L) relay also 
advances the switch to position 10, the A 
cam advancing it to position 12, ground 
from the armature of the (TK) relay advanc­
ing the switch to position 13 and ground 
through the break contact of the (L) relay 
advancing the switch to position 14. As 
the switch passes through position 12-1/2,
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•.04 Miacellaneoua Reg1ater.01rou1t -
BS-20141-01. 

••05 Miacell"aneoua Tone and Interrupter 
01rcu1t - BS-20255-01. 

•.o6 Teat Selector Circuits - SD-21354-01. 
• -SD-21355-01. • 

•.0'1 Subscribers Line Teat Set -
so-21623-01. 

,.oa JUacellaneoua 01rcuit tor Pinal 
Prame - SD-21231-01. 

••09 'l'raftic Usage Recorder - SD-95738-01. 

.-.10 Auxiliary Line· Circuit - SD-96139-01 .• 

DESCRIPTION OP OPERATION 

5, SEIZURE 

When an incoming selector seizes the 
tlp. ring aru1·a1eeve term1nals or this cir­
cuit. gro~nd in the incoming is connected 
to the sleeve terminal making this circuit 
teat busy to other hunting incoming selec­
tors and the incom.ing advances to these­
lection beyond position. When "J" option 
ia provided ground ia connected to the 
Trattic Usage Recorder circuit to t'urniah 
a busy indication. With the incoming in 
■election beyond position, the-final (L) 
relay operates over -the fundamental circuit 
in aeries with the stepping relay in the 
sender. The (L) relay oeerated, operates 
the (TK) relay. The (TK) relay ,operated 
locks to ground on the sleeve ot the asso­
ciated incoming selector circuit and ad­
vances the switch to position 2. 

6. BRUSH SELECTION 

With the switch in position 2, the 
high speed up drive magnet (HS) operates. 
causing the selector to move upward for 
brush selection. As the selector moves 
upward carcying the commutator brushes over 
the commutator segments, the A segments and 
brush intermittently connect ground through· 
to the tip side or the fundamental circuit 
alternately closing ana opening a.short 
circuit around the stepping relay in the 
associated sender circuJ.t, thereby releas­
ing it and permitting its reoperation. When 
aufficient impulses have been sent .back to 
1atisr1 the sender, the fundamental circuit 
is opened by the sender, releasing the (L) 
relay and conse9uently opening the circuit 
through the (HS} magnet, which stops the 
upward lllOvement or the selector and the 
awitch advances to position 3. 

7. TENS SELECTION 

In position 3 when the fundamental 
circuit 1s closed by the sender, the (L) 
relay operates and advances the switch to 
position 4. The (HS) magnet 1a again 

operated and the selector moyea upward tor 
tens selection. Tho .trip magnet being . 
operated in position 3 to 5, the previously 
selected set or brushes, 1a tripped aa the 
selector moves upward in position 4. Also 
as the selector 1UOves upwa.rd, the B com­
mutator segments and brush 1ntenn1ttently 
con~ect ground to-the.tip aide of the 
fundamental circuit, alternately closing 
and opening a short circuit around the 
stepping relay in the associated sender cir­
cuit and the.reby releasing and permitting• 
the reoperation of the stepping relay until 
sufficient impulses have been aent back to 
satisfy the sender. The fundamental cir­
cuit is then o~ened by the sender, re­
leasing the (L} relq which opens the cir­
cuit through the (HS) magnet, stopping 
the upward movement or the selector and 
advancing the switch to position 5. 

8. UNITS SELECTION 

When the fundamental circuit ls again 
closed through in the sender, the (L) relcq 
operates advanc1n~ the switch to position 6. 
The low speed (LS) magnet operates causing 
the selector to move upward and the U 
commutator brush and segments function the 
same as the A commutator brush and segments 
as previously described. When aut'tic1ent 
impulses have been sent back to satisfy 
the sender, the fundamental circuit is 
opened releasing the (L) relay. The release 
of the {L) relay opens the circuit through 
the (LS) magnet stopping the selector 
brushes on the tip, ring and sleeve 
terminals of the called line and advances 
the switch to position 7, the A cam advanc­
ing it to position 8. When in position 
6-3/4 ·the PBX relay is connected 1n 
parallel with the 40-ohm resistance (T) to 
the ring, but does not operate due to the 
high resistance to battery in the incoming 
circuit, As the switch advances beyond 
position 7-1/4. ground 1s disconnected 
from the ring, permitting the associated 
incoming circuit to advance. 

9. INDIVIDUAL LINE OR FIRST LINE PBX 
GROUP NOT BUSY 

With·"R" option furnished,_ the line 
1s teated for busy in position o of the 
sequence switch only. With the switch in 
position 7-3/4, the (L) relay operated 
through its secondary winding advancing the 
switch to position 9, As the switch 
leaves position 8,.the (L) rela1 releases 
and battery through resistances.(Bl) and 
(B2) is connected to the S terminal, 
operating the cut-off relay in the line cir­
cuit. The release of the (L} relay also 
advan~ea the switch to position 10, the A 
cam advancing 1t to position 12, gro~nd 
from the annature or the (TK} relay advano­
lng the switch to position 13 and ground 
through the break contact or th~ (L) rela, 
advancing the switch to position 14. As 
the switch passes through position 12-1/2, 
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ground through cam D is connected to the 
selector group circuit operating that 
register.

If the circuit is modified to reduce 
double connections, "K" option is furnished 
and the (L) relay operates to make line 
tejt again in position 11 of the sequence 
switch. The circuit functions as described 
above until the sequence switch reaches 
position 11. Battery through resistances 
(Bl) and (B2) which operates the (L) relay 
on its primary winding in position 11 is 
closed through make contact of the (L) 
relay to hold the line sleeve busy. As 
the switch moves out of position 11, battery 
is removed from the winding of the (L) relay 
which releases and recloses battery to the 
sleeve lead through break contact of the 
(L) relay. The switch advances to position 
14 as described above.
10. DISCONNECTION

When the associated incoming selector 
advances from the talking position, ground 
is disconnected from the sleeve terminal 
releasing the (TK) relay. The (TK) relay 
released advances the switch to position 15. 
As the switch enters position 14-1/2, the 
(L) relay operates through its secondary 
winding and holds through its primary wind­
ing over the loop to the called station.
In position 15, the 500-ohm resistance (S) 
is connected across the primary winding of 
the (L) relay which still holds, its paral­
lel connection being for the purpose of 
aiding in the release of the (L) relay when 
the receiver is replaced on the switchhook 
at the called station. When the receiver 
is replaced on the switchhook, the (L) 
relay releases and advances the switch to 
position 17* ground on the armature of the 
(TK) relay advancing the switch to posi­
tion 18 where the down magnet operates re­
turning the selector to normal. The trip 
magnet is operated from position 17-1/2 to 
18 to prevent the possible snagging of the 
brushes during the return of the selector. 
With the selector at normal position, 
ground through the Y commutator segment ad­
vances the switch to position 1 releasing 
the down magnet. If during disconnection, 
the receiver at the called station remains 
off the switchhook longer than the prede­
termined period, the circuit functions as 
follows: When contact F of interrupter
(TO) closes, the (TK) relay operates 
through its secondary winding advancing the 
switch to position 16. The (TK) relay 
releases when the switch leaves position 15. 
When contact B of interrupter (TO) closes, 
the (TK) relay again operates advancing 
the switch to position 17, where the (L) 
and (TK) relays release advancing the switch 
to position 18, and the circuit restores 
to normal as described above.
11. NO TEST

On calls from a cordless position, 
when the "No Test" key is operated the

circuit functions as described in paragraphs 
5 to 8 until the switch reaches position 
6-3/4, when battery through a low resistance 
in the cordless sender selector circuit is 
connected to the ring side of the fundamen­
tal circuit operating the (PBX) relay 
through "M" or "N" option. Option "M" 
reduces the voltage across the winding of 
relay (PBX) to guard against its opera­
tion on busy test as the switch passes 
position 6-3/4. The (PBX) relay operated 
releases the (TK) relay which advances the 
switch from position 8 to 10 without test­
ing the called line for busy or waiting for 
PBX hunting, and the A cam advances it to 
position 12. The release of the (TK) relay 
connects ground to the sleeve of the incom­
ing circuit to prevent seizure by other 
hunting incoming selectors. As the switch 
leaves position 7 the (PBX) relay releases. 
Since the (TK) relay is released, the (L) 
relay does not operate in position 8, as 
described in paragraph 9. In position 11, 
the (PBX) and (TB) relays operate in series 
and lock until the switch advances from 
position 16. In position 12, the (TK) re­
lay operates through lt3 primary winding 
advancing the switch to position 13. Since 
the (L) relay is nonoperated, the switch 
immediately advances to position 14. Dis­
connection takes place in the same manner 
a3 described In paragraph 10, with the fol­
lowing exception. The (PBX) relay operated 
In positions 11 to 16 prevents the (L) re­
lay from operating in position l4-l/2 as 
described in paragraph 10. The (L) relay 
being normal permits the switch to pas3 
through positions 16, regardless of whether 
the receiver is on or off the switchhook at 
the called station, and the circuit returns 
to normal.
12. BUSY INDIVIDUAL LINE

In case the called line is an individ­
ual line which is busy, the circuit func­
tions as described in paragraphs 5 to 8 
until the switch enters position 8. When 
the (L) relay operates in position 8, high 
potential battery on the slejeve terminal 
operates the (PBX) and (TB) relays in series
and the switch advances to position*^ as.
previously described. The (TB) relay oper­
ated holds the (L) relay operated through 
winding P, and the (PBX) relay operated re­
leases the (TK) relay. The (TK) relay re­
leased advances the switch to position 12. 
When the switch leaves position 9-1/2, the 
(PBX) and (TB) relays release but the (L) 
relay holds through its secondary winding.
In position 12, the (TK) relay operates and 
locks to ground in the associated Incoming 
selector advancing the switch to position
13, where the down magnet operated restores 
the selector to normal. When the selector 
reaches normal, ground on the Y commutator 
segment advances the switch to position 17. 
In position 12 to 13, the trip magnet is 
operated to prevent the possible snagging 
of brushes during the return of the selec­
tor. In position 17, a circuit is closed

Page 3

CD-239664 ISSUE 43-D 

ground through cam D 1s connected to tho 
.selector group circuit operating tho.t 
register. 

If the circuit is modified to reduce 
double connections, "K" option is furnished 
and the (L) relay operates to make line 
te~t again in position ll of the sequence 
switch, The circuit functions as described 
above until the sequence switch reaches 
eosition 11. Battery through resistances 
lBl) and (B2) which operates the (L) relay 
on its primary winding in position ll is 
closed through make contact of the (L) 
relay to hold the line sleeve busy. As 
the switch moves out of position 11, battery 
is removed from the winding of the (L) relay 
which releases and recloses battery to the 
sleeve lead through break contact of the 
(L) relay. The switch advances to position 
14 as described above. 

10, DISCONNECTION 

, When the associated incoming selector 
advances from the talking positi'on, ground 
is disconnected from the sleeve tenninal 
releasing the (TK) relay. The (TK) relay 
released advances the switch to position 15, 
As the switch enters position 14-1/2, the 
(L) relay operates through its secondary 
winding and holds through 1~s primary wind­
ing over the loop to the called station. 
In position 15, the 500-ohm resistance (s) 
is connected across the primary winding of 
the (L) relay which still holds, its paral­
lel connection being for the purpose of 
aiding in the release of the (L) relay when 
the receiver is i-eplaced on the switchhook 
at the called station. When the receiver 
is replaced on the switchhook, the (L) 
relay releases and advances the switch to 

fos1t1on l'l, ground on the annature of the 
TK) relay advancing the switch to posi­

tion 18 where the down magnet operates re­
turning the selector to nonnal. The trip 
magnet is operated from position 17-1/2 to 
18 to prevent the possible snagging or the 
brushes during the return of the selector, 
With the selector at normal position, 
ground through the Y commutator segment ad­
vances the switch to position l releasing 
the down tna8net. If during disconnection, 
the receiver at the called station remains 
off the sw1tchhook longer than the prede­
tennined period, the circuit functions as 
follows: When contact F of interrupter 
(TO) closes, the (TK) relay operates 
through its secondary w1ndin~.advanc1ng the 
switch to position 16. The lTK) relay 
releases when the switch leaves position 15. 
When contact B of interrupter ('DO) closes, 
the (TK) relay again operates advancing 
the swi"tch to position 17, wher.e the (L) 
and (TK) relais release advancing the switch 
to position 18, and the circuit restores 
to notinal as described above. 
ll: NO TEST 

On calls from a cordless position, 
when the "No Test" ke)' is operated the 

circuit functions as described in paragraphs 
5 to 8 until the switch reo.ches po31t1on 
6-3/4, whon battery through a low rcaiotance 
in the cordleo:J sender selector circuit is 
connected to the ring aide of the fundamen­
tal circuit operating the (PBX) relay 
through "M" or "N" option, Option "M" 
reduces the voltage across the winding ot 
relay (PBX) to gua1'Cl against its opera-
tion on busy test as the switch passes 
position 6-3/4. The (PBX) relay operated 
releases the (TK) relay which advances the 
switch from position 8 to 10 without test­
ing the called line for busy or waiting foz, 
PBX hunting, and the A cam advances it to 
position 12. The release of the (TK) relay 
connects ground to the sleeve of the incom­
ing circuit to prevent seizure by other 
hunting incoming selectors. As the switch 
leaves position 7 the (PBX) relay releases. 
Since the (TK) relay is released, the (L) 
relay does not operate in position 8, as 
described in para~raph 9. In position 11, 
the (PBX) and (TB) relays operate in series 
and lock until the switch advances from 
position 16. In position 12, the (TK) re­
lay operates through its primary winding 
advancing the switch to position 13. Since 
the (L) relay is nonoperated, the switch 
immediately advances to position 14, Dis­
connection talces place in the same 111&nner 
as described in paragraph 10, with the fol­
lowing exception. The (PBX) relay operated 
in positions 11 to 16 prevents the (L) re­
lay from operating in position 14-1/2 as 
described in paragraph 10. The (L) relay 
being normal pennits the switch to pass 
through positions 16, regardless of whether 
the receiver is on or off the switchhook at 
the called station, and the circuit returns 
to nonnal, 

12. BUSY INDIVIDUAL LINE 

In case the called line is an 1nd1v14• 
ual line which is busy, the circuit func­
tions as descrlbed in paragraphs 5 to 8 
until .the sw1 tch enters position 8. When 
the (L) relay operates in position ~.J:l!g!t 

otential batte on the sleeve teminal.. 
o era es e BX and r3J :re~a,s n seriea 
an t e sw c a v~nces o ~osition 9as 
prev!o~sly described, The (TB) relay oper­
ated holds the (L) relaf operated through 
winding P, and the (PBX) relay operated re­
leases the (TK) N!lay. The (TIC) relay re­
leased advances the switch to position 12. 
When the switch leaves position 9-1/2, the 
(PBX) and (TB) relays release but the (L) 
relay holds through it~ secondary winding. 
In position 12, the (TK) relay operates and 
locks to ground in the associated incoming 
selector advancing ~he switch to position 
13, where the down magnet operated restores 
the selector to normal. When the selector 
reaches normal, eround on the Y commutator 
se!Jllent advances the switch to position 17, 
In poaition 12 to 13, the trip magnet 18 
operated to prevent the possible snagging 
of brushes during the return of the selec­
tor. In position 17, a circuit is closed 
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from Interrupted ground over lead D from 
the miscellaneous tone and Interrupter cir­
cuit to operate and release the (L) relay 
as controlled by the interrupter. The 
operation of the (L) relay closes a circuit 
from lead B of the miscellaneous tone and 
interrupter circuit, resistances (Bl), (B2) 
and (S) to the ring of incoming selector, 
thereby permitting a.busy back tone to the 
calling subscriber. When the calling sub­
scriber or operator disconnects, the asso­
ciated incoming selector advances to remove 
ground from the sleeve terminal, thereby 
releasing the (TK) relay. The release of 
the (TK) relay advances the switch to posi­
tion 18 where ground on the Y commutator 
segment advances it to normal.

If the circuit is modified to reduce 
double connections, "K" option furnished, 
and the called line is an Individual line 
which tests idle in position 8 and then 
tests busy in position 11, the circuit 
functions as described in paragraph 9 for 
HK" option until the switch advances out of 
position 11. When battery which was used 
to operate the (L) relay and hold the 
sleeve busy is removed, the (L) relay re­
mains locked to battery on the line sleeve 
terminal through position 11-3/4 and then 
locks on its secondary winding through posi­
tions 12 and 13 to ground on the D cam on 
overlap of the (T) and (U) cam3, positions 
11-3/4 to 12. The (L) relay operated in 
position 13, provides a path to operate the 
down magnet and restore the selector to 
normal. The switch is advanced to position 
17 as described above and busy tone is re­
turned to the calling subscriber.
13. PBX HUNTING

If the line on whose terminals the 
selector brushes rest at the end of Units 
selection is the first of a group of PBX 
lines and one or more of these lines is 
busy, when the switch reaches position 8
low potential battery on the S terminal_
operates the (TB) relay but the (PBX) relay 
falls to operate. The (TB) relay operated 
holds the (L) relay and as the switch enters 
position 9, the (LS) magnet operates causing 
the selector to move upward. When an idle 
sleeve terminal is reached, ground potential 
on the S lead releases the (TB) relay open­
ing the holding circuit through the primary 
winding of the (L) relay, which however, 
holds through its secondary winding to 
ground through the C commutator segment.
The adjustment of the C commutator brush 
with relation to the tripped sleeve multiple 
brush is such that it does not break contact 
with the C commutator segment until slightly 
after the holding circuit through the wind­
ing of the (TB) relay is opened at the time 
the sleeve brush breaks contact with the 
busy terminal and makes contact with the 
sleeve terminal of an idle line. The (L) 
relay and the (LS) magnet, therefore remain 
energized and the selector continues to 
travel upward, until the C commutator brush

•I

breaks contact with the grounded metal seg­
ment. At this time the brushes are slightly 
above the center of the selector, terminals 
and a locking pawl enters the notch in the 
rack attached to the brush support rod.
With the circuit to ground on the C com­
mutator open, the (L) relay releases dis­
connecting ground from the commutator feed 
bar G and releasing the.(LS) magnet. The 
selector then drops back against the lock­
ing pawl thu3 centering the brushes on the 
line terminals. During PBX hunting, ground 
is connected to the G commutator, through 
cams J and I under control of the (L) relay. 
This arrangement is to prevent the reopera­
tion of the (L) relay by the closing of the^ 
circuit from ground through the C commuta- 

t tor brush and segment a3 the selector drops 
Into place. The release of the (L) relay 
also advances the switch to position 10, 
the A cam advancing it to position 12. Prom 
this point on the circuit functions as pre­
viously described in paragraphs 9 and 10.
If the last line of the PBX group is 
reached, since the sleeve condition is the 
same as for an individual line the (TB) 
relay releases in position 9 if the line is 
idle or the (PBX) relay operates in posi­
tion 9 if the line is busy and the circuit 
functions the same as described for an in­
dividual line.
14. PAX DIALING (MFR. DISC.)

When the office in which this final 
circuit is located has lines terminating in 
private automatic exchanges this final cir­
cuit is arranged with "X" wiring. In this 
case ground is connected to the ring side of 
the trunk until the switch advances from 
position 13-1/2 to hold the Incoming selec­
tor in the selection beyond position. This 
circuit advances to position 14, talking 
position, as in the case, of an individual 
line, where ground on the ring side of the 
PBX trunk holds the incoming in the selec­
tion beyond position until all selections 
have been completed. This circuit remains 
In the talking position when PAX selections 
are taking place. Disconnection is the same 
as for an individual line.
15. PREMATURE RELEASE

Should the calling subscriber replace 
the receiver on the switchhook or the cord­
less operator depress the disconnect key 
before the final switch advances to posi­
tion 10, the incoming selector advances re­
moving ground from the sleeve thereby re­
leasing the (TK) relay. The (TK) relay 
released advances the switch to position 10, 
the A cam advancing It to position 12 where 
the (TK) relay operates and advances the 
switch to position 13. In position 13, the 
(TK) relay is released providing an oper­
ating path for the (L) relay through wind­
ing S which locks, holding the switch in 
position 13 and operating the dov/n magnet, 
restoring the selector to non?ial. In posi­
tions 12 to 13 the trip magnet is energized
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troca interrupted ground ovei- lead D t'l'01ll 
the 111.acellaneoua tone and intel'l'Upter cii-­
cuit to operate and release the (L) relay 
aa controlled by the interrupter. The 
operation c,t the (L) relay closes a circuit 
trom lead B or the miscellaneous tone and 
1nterrupte~ circuit, resistances (Bl), (B2) 
and (S) to the ring or incoming selector, 
thereby permitting a.busy back tone to the 
calling subscriber. ~en the calling sub­
scriber or operator disconnects, the asso­
ciated inc911ling selector advances to remove 
ground from the sleeve terminal, thereby 
releasing the (TK) relay. The release or 
the (TK) relay advances the awitch to posi­
tion 18 whqre ground on the Y convnutator 
Bt!EQncnt advances it to normal. 

Ir the circuit is modified to reduce 
double connections, "K" option furnished, 
and the called line is an individual line 
which teats idle in position 8 and then 
tests busy in position 11, the circuit 
functions as described in paragraph 9 for 
"K" option until the switch advances out ot 
position 11. When battery which was used 
to operate the (L) relay and hold tbe 
sleeve busy is removed, the (L) relay re­
mains locked to battery on the line sleeve 
terminal through position 11-3/4 ~and then 
locks on its seconunry wlnd!ng through posi­
t101111 l~~ anu 13 to ground on I.he D crun on 
overlap •>r the (T) and (U) cams, positions 
11-3/4 t.,~ 12. The (L) relay operated in 
pos1 t1or, 13, provides a path to operate the 
down masn~t and restore the selector to 
normal. 'l'he swl tch is advanced to position 
17 as described above and busy tone is re­
turned to the calling subscriber. 

13, PBX HUNTING 

If the line on whose teminala the 
selector brushes rest at the end of Units 
selection ls the first of a group of PBX 
lines and one or more of these lines ls 
busy, when the switch reaches position 8 

ow otentlal ba e on the S term1na 
o erates the TB re!!Y but t e X relay. 
ta -a o op ra e. he TB relay operated 
tlo'Ia~ay and as the switch entera 
position 9, the (LS) magnet operates causing 
the selector to move upward. When an idle 
sleeve teminal ls reached, ground potential 
on the S lead releases the (TB) relay open­
ing the holding circuit throu_gh the primary 
winding of the (L) relay, which however, 
hoids through its secondary winding to 
ground through the C commutator segment. 
The adJustment of the C commutator brush 
with relation to the tripped sleeve multiple 
brush is such that it docs not break contact 
with the C commutator segment until slightly 
after the holding circuit through the wind­
ing or the (TD) relay is opened at the time 
the sleeve brush breaks contact with the 
busy terminal and makes contact with the 
sleeve tenninal or an idle line, The (L) 
l~lay and the (LS) magnet, therefore remain 
energized a11d the selector continues to 
travel upward, until the,C commutator brush 
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breaks contact with the grounded metal eeg­
ment. At thii, time the bruahei, are- DltghtlJ 
above the center ot the selector. terminals 
and a loc)µng pawl entel"S the notch in the 
rack attached to the brush support rod. 
With the circuit to ~round on the C com­
mutator open, the (L) relay releases dis­
connecting ground from the commutator teed 
bar Q and releasing the. (LS) magnet. The 
eelector then drops back against the lock­
ing pawl thus centering the brushes on the 
line terminals, During PBX hunting, ground 
is connected to the G commutator, through 
cams J and I under control of the (L) relay, 
This arrangement ls to prevent the reopera­
tion of the (L) relay by the closing of the 
circuit from ground throuih the C commuta- • 
tor brush and segment as the selector drops 
into place, The release of the (L) relay 
also advances the switch to position 10, 
the A cam advancing it to position 12. Fl'OIR 
this point on the circuit functions as pre­
viously described in paragraphs 9 and 10. 
If the last line of the PBX group is 
reached, since the sleeve condition is the 
same as for an individual line the (TB) 
relay releases ln position 9 it the line ~a 
idle or the (PBX) relay operates in posi­
tion 9 if the line is busy and the circuit 
functions the same au deocribcd for an in­
dividual line, 

14. PAX DIALING (MFR, DISC,) 

When the office in which this final 
circuit 1e located ha.a lines teminating in 
private automatic exchanges this final cir­
cuit ls.arranged with "X" wiring, In this 
case ground is connected to the ring side ot 
the trunk until the switch advances from 
position 13-1/2 to hold the incoming selec­
tor in the selection beyond position. Thia 
circuit advancea to position 14, talking 
position, as in the case.or an individual 
line, where ground on the ring side or the 
PBX trunk holds the incoming in the selec­
tion beyond posltLon until all selections 
have been completed. This circuit remains 
1n the talking position when PAX selections 
are taking place. Disconnection is the same 
as ror an individual line. 

15. PREMATURE RELEASE 

Should the calling subscriber replace 
the receiver on the switchhook or the cord­
less operator depress the disconnect key 
before the final switch advances to posi­
tion 10, the incoming selector advances re~ 
Moving ground rrom the oleeve thereby re­
leasing the (TK) relay. ·The (TK) relay 
released advances the switch to position 10, 
the A cam advancing it to position 12 where 
the (TK) relay operates and advances the 
switch to position 13. In position 13, the 
(TK) relay is released providing an oper­
ating path for the (L) relay through wind­
ing S which locks, holding the switch in 
position 13 and operating the do~m magnet, 
restoring the selector to normal. In posi­
tions 12 to 13 the trip magnet 1s energized 
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so that should this early release occur be­
fore the final has advanced beyond the 
brush tripping zone the trip finger will 
not be in the way of the returning selector 
brushes. When the selector reaches normal, 
ground on the I commutator brush and seg­
ment advances the switch to position 17, 
ground on the armature of the (TK) relay 
advancing the switch to position 18 where 
ground through the X commutator brush and 
segment advances it to normal.
16. TELLTALE

Should the selector elevator travel to 
the top of the frame (telltale position) 
during selection in position 4, 6 or 9 the 
closure to the X commutator segment will 
advance the switch to position 10, the A 
cam advancing it to position 12, The front 
contact of the (TK) relay advances the 
switch to position 13 and the back contact 
of the (L) relay advances it to position 14. 
The closure through the X commutator ad­
vances the switch to position 15. The back 
contact of the (L) relay advances the switch 
to position 17. In position 17 the circuit 
functions to Give busy back tone and flash 
to the calling subscriber as covered in 
paragraph 12. Prom this point, the circuit 
is returned to normal as described in para­
graph 12, except-that the down magnet oper­
ates in 18 to restore the elevator to 
normal.
17. TEST JACK

Jack TMB is used to test the operation 
of this circuit and to make this circuit 
busy to other hunting selectors.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT. 2314-WMS-FBB-E3

18. TESTING SUBSCRIBERS* LINES PROM
THE TEST DESK

When provision Is made to test the 
subscribers' line circuits from the teat 
desk, relay (SC) is provided and "V" wiring 
is used. When the final selector has 
advanced to position 14, the talking posi­
tion, the operation of a key at the test 
desk causes ground to be connected to the 
SC lead operating the (SC) relay. The op­
eration of the (SC) relay releases the (CO) 
relay of the subscribers' line circuit 
which in turn causes the (L) relay of the 
line circuit to operate and start a line 
finder hunting for this line. When the 
line is found by the line finder, a check 
for dial tone is obtained at the test desk. 
The purpose of this test is to determine 
whether the subscribers' line is seized by 
a line finder and whether dial tone is ap­
plied to the line.

19. TRAFFIC USAGE RECORDING - OPTION J

When this circuit is selected and 
goes off-normal, ground is placed on 
the "S" lead. The "S'* lead remains 
grounded until the circuit restores to 
normal.

With Option "J" provided, ground on 
the "S" lead is extended to the "TU" 
lead. Ground on the "TU" lead is an indica­
tion to the traffic usage recorder that 
this circuit is busy.
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10 that ehould thle early release occur be­
fore the final has advanced beyond tho 
brush tripping 1:one the trip ringer will 
not be in the way of the returning selector 
brushes. When the selector reaches normal, 
ground on the I commutator brush and acg­
ment advances the switch to position 17, 
sround on the armature of the (TK) relay 
advancing the switch to position 18 where 
ground through the X commutator brush and 
segment advances it to nonnal. 

16. TELLTALE 

Should the selector elevator travel to 
the top or the frame (telltale position) 
during selection in position 4, 6 or 9 the 
closure to the X co1M1utator segment will 
advance the switch to position 10, the A 
cam advancing it ~o position 12. • The front 
contact of the (TK) relay advances the 
switch to position 13 and the back contaot 
of the (L) relay advances it to position 14. 
The closure through the X commutator ad­
vances the switch.to position 15. The back 
contact of the (L) relay advances the switch 
to position 17, In position 17 the circuit 
functions to ~lve busy back tone and flash 
to the calling subscriber as covered in 
paragraph 12. From this point, the circuit 
ls returned to normal as described in para­
graph 12, except·thnt the down magnet oper­
ates in 18 to restore the elevator to 
normal, 
l'/. TEST JACK 

Jack TMB is used to test the operation 
or this circuit and to make this circuit 
busy to other hunting selectors. 

\ 
BELL TELEPHONE LABORA~RIES, INCORPORA'l'ED 

18, 'fl':STIN0 SUBSCRIBERS I LIN.ES PROM 
T~ 'l'EST DESK 

When provision is made to test the 
eubsor1bera 1 line circuits from the teat 
desk, relay (SC) is provided and *VU wiring 
le used, When the final selector hu 
advanced to position 14, the talking posi­
tion, the operation of a key at the teat 
desk causes ground to be connected to the 
SC lead operating the (SC) relay, The op­
eration of the (SC) relay releases the {CO) 
relay or the subscribers• line circuit 
which in turn causes the (L) relay of the 
line circuit to operate and start a line 
finder hunting for this line, When the 
line is found by the line finder, a check 
for dial tone is obtained at the test desk, 
The purpose or this test is to determine 
whether the subscribers' line le seized by 
a line finder and whether dial tone la ap­
plied to the line. 

19, TRAFFIC USAGE RECORDING - OPTION J 

When this circuit le selected and 
goes off-normal, ground is placed on 
the "S" lead. The "S" lead remains 
grounded until the circuit restores to 
normal. 

With Option "J" provided, ground on 
the "S" lead is extended to the "TU" 
lead, Ground on the "TU11 lead is an indica­
tion to the traffic usage recorder that 
this circuit is busy, 
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