
CIRCUIT DESCRIPTION CD-239665 
Issue 3-̂ -D 

Dwg. Issue 38-D

PANEL SYSTEMS 
FINAL CIRCUIT WITH TIME MEASURE RELEASE 

ON PERMANENT SIGNALS 
AND FOR ROUTINE TESTING OF 

SUBSCRIBER'S LINES

CHANGES
D. DESCRIPTION OF CIRCUIT CHANGES
D.l Circuit notes 14, 16, 18, 21, 22, 25

and 29 are rated Mfr. Disc, (see note 32.)
D.2 Circuit note 32 a table of sequence

switches is added showing the features 
for each switch.
D.3 Test note 73 Is added to insure a

locking circuit for the (DCT) relay.
All other headings under Changes, no change.
1. PURPOSE OF CIRCUIT
1.1 This circuit is for the purpose of

completing connections from a manual 
or panel office to a subscriber's or PBX 
line in a ground cut-off relay panel office.
It is arranged to release on T,No Test" calls 
under control of the calling end and on 
permanent signals to release after a time 
interval. Jacks are provided whereby sub­
scribers' lines may be tested.
2. WORKING LIMITS

3.04 For individual line or PBX group 
busy - Restores elevator rod to

normal and transmits "busy back" tone to
calling 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 is busy.

3.07 Advance from talking position under 
control of the Incoming selector.

3.08 Returns to normal after calling 
subscriber 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" calls.

2.1 The maximum external circuit sub­
scriber loop resistance is 750 ohms 

with "S" wiring and 1500 ohms with "T" 
wiring.

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.

2.2 The minimum subscribers line insula­
tion resistance for the above limits

is 10,000 ohms.
2.3 The maximum external circuit loop 

resistance for selections is 1474 ohms
with minimum trunk Insulation resistance 
3 0 ,0 0 0 ohms.

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. FUNCTIONS

This circuit is used to establish a 
connection from the incoming selector 
multiple to a subscriber's or PBX line.
Its functions are as follows: => V ’O r * - * 3 *

c  r * rv. °  r ^ a  *  ©

3.01 Selects proper subscriber's Jline by \  %
means of brush, tens and unit 

selections. • *

3.15 Restores to normal under control of 
incoming on tell-tale.

3 .16^0 Return of sequence switch to normal,
when moved out of position 1 manually.

3.17’c Arranged for routine testing of sub­
scribers' lines with subscriber's 

line test set.
3 .0 2

3.03

Tests subscriber's line for an idle 
or busy condition.

3.18 Arranged for testing of subscribers' 
les from the test desk.

Advances incoming selector when 
selections are completed. 3.19 permanent signal after an

' ■ m  .
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CIRCUIT DESCRIPTION CD-239'165 
Issue ~--D 

Dwg. Issue 38-D 

PANEL SYSTEMS 
FINAL CIRCUIT WITH TIME MEASURE RELEASE 

ON PERMANENT SIGNALS 
AND FOR ROUTINE TESTING OF 

SUBSCRIBER'S LINES 

CHANGES 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l Circuit notes 14, 16, 18, 21, 22, 25 
and 29 are rated Mfr. Disc. ~ee note 3~) 

D.2 Circuit note 32 a table of sequence 
switches is added showing the features 

for each switch. 

D.3 Test note 73 is added to insure a 
locking circuit for the (OCT) relay. 

All other headings under Changes, no change. 

l. PURPOSE OF CIRCUIT 

1.1 This circuit is for the purpose of 
completing connections from a manual 

or panel office to a subscriber's or PBX 
line in a ground cut-off relar, panel office. 
It is arranged to release on 'No Test" calls 
under control of the calling end and on 
permanen~ signals to release after a time 
interval. J~ck~ are provided whereby sub­
scribers' lines may be tested. 

2. WORKING LIMITS 

2.1 The maximum external circuit sub-
scriber loop resistance is 750 ohms 

with "S" wiring and 1500 ohms with "T" 
wiring. 

2.2 The minimum subscribers line insula­
tion resistance for the above limits 

18 10,000 ohms. 

2.3 The maximum external circuit loop 
resistance for selections is 1474 ohms 

with minimum trunk insulation resistance 
30,000 ohms. 

3. FUNCTIONS 

Thia circuit is used to establish a 
connection from the incoming selector 
multiple to a subscriber's or PBX line. 
Its functions are as follows: 

3.01 Selects proper sutsc~ib~~•s )ine by~ 
means of brush, te",& a,1d Ul\i t 

selections. 

3,.02 Testa subscriber's line for an idle 
or busy condition. 

Advances incoming selector when 
selections are completed. 

3.04 For individual line or PBX group 
busy - Restores elevator rod to 

normal and transmits "busy back" tone to 
calling 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 is busy. 

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

3.08 Returns to normal after calling 
subscriber 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" calls. 

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 

3.13 

3.14 

3.15 

Operates trip magnet 1n the down 
drive positions. 

Group peg count register. 

Restores to normal on premature dis­
connect. 

Restores to normal under control of 
incoming on tell-tale. 

ne~~n of sequence switch to normal, 
1ihe."l nove•t out of position 1 manually. 

3.1·1~ &."s:•anged for routine testing of sub­
scribers' lines with subscriber's 

line test set. 

3.18 Arranged for testing of subscribers• 
es from the test desk. 

3.19 ease permanent signal after an 
e1li/? o '.l e. 
JY. 1'. 1/.f. l~/J 
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3.20 Transmits busy back tone to calling 
subscriber and returns to normal

under control of incoming on tell-tale.
3.21 Is arranged to trip ringing over tip 

on busy back when used with incomings
arranged to connect ringing current to tip
^Kncomlng multiple.
3.22 Is arranged to operate a group busy 

register when all finals in the
group become busy.
3.23 Furnishes a busy indication to the 

Traffic Usage Recorder.
4. CONNECTING CIRCUITS

When this circuit is listed on a key
*Ret the connecting information thereon is
to be followed.
4.1 Line switch circuit - ES-20 7 6 9 8.
4.2 Ground cut-off relay line and trip 

circuit - ES-240292 or SD-21715-01.
4.3 Regular local and interoffice in­

coming selector circuit - ES-226886 or
ES-21036-01.
4.4 Miscellaneous register circuit - 

ES-20141-01.
4.5 Miscellaneous tone and interrupter 

circuit - ES-20255-01.
4.6 Test selector circuits - SD-21354-01 

and SD-21355-01.
4.7 Subscriber's line test set - 

SD-21623-01.
4.8 Miscellaneous circuit for final 

frame - SD-21231-01.
4.9 Traffic Usage Recorder circuit - 

SD-95738-OI.
DESCRIPTION OF OPERATION

6. BRUSH SELECTION
With the switch in position 2, the 

high speed-up drive magnet (HS) operates, 
causing the selector to mcv e 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 
releasing 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 tne iundamental 
circuit is closed by the sender, the (L) 
relay operates advancing the switch to 
position 4. The (HS) magnet is again 
operated and the selector moves upward for 
tens selection. The trip magnet being 
operated in positions 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 com­mutator segments and brush intermittently 
connect ground to the tip side of the fun­
damental circuit, alternately closing and 
opening a short circuit, around the stepping 
relay in the associated sender circuit, and 
thereby releasing and permitting the reoper­
ation of the stepping relay until sufficient 
impulses have been sent back to satisfy the 
sender. The fundamental circuit is then 
opened by the sender, releasing the (L) re­
lay which opens the circuit thru the (HS) 
magnet, stopping the upward movement of 
the selector and advancing the switch to 
position 5»
8. UNITS SELECTION

5 SEIZURE
When an incoming selector seizes the 

tip, ring and sleeve terminals of this 
circuit, ground in the incoming is con­
nected to the sleeve terminal making this 
circuit test busy to other hunting incoming 
selectors and the incoming advances to the 
selection beyond position. When "R: option 
is. provided ground is connected to the ° 
Traffic Usage Recorder circuit to furnish 
a^^3y indication. With the incoming in 
d^Bction beyond position, the final (L) 
re^Iy operates over the fundamental cir­
cuit 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 as­
sociated incoming selector circuit and ad­
vances the switch to position 2.

©

o©

When the fundamental circuit is again 
closed through in the sender, the (L) re­
lay operates advancing 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 com­
mutator brush and segments as previously 
described. When sufficient impulses have 
been sent brack 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 oerminals of the called 
line and advances the switch to position 7, 
the A cam advancing it to position 8.
When in position 6-3/4, the (PBX) relay is 
connected in parallel with 40 ohm resistance 
(T ) to the ring, but does not operate due
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3,20 Transmits busy back tone to calling 
subscriber and returns to normal 

under control of incoming on tell-tale. 

3.21 Is arranged to trip ringing over tip 
on busy back when used with incomings 

ianged to connect ringing current to tip 
ncoming multiple. 

3,22 Is arranged to operate a group busy 
register when all finals in the 

group become busy. 

3,23 Furnishes a busy indication to the 
Traffic Usage Recorder. 

4. CONNECTING CIRCUITS 

ti When this circuit is listed on a key 
et the connecting information thereon is 

to be followed. 

4.1 Line switch circuit - ES-207698. 

4.2 Ground cut-off relay line and trip 
circuit - ES-240292 or SD-21715-01. 

4,3 Regular ·local and interoffice in­
coming selector circuit - ES-226886 or 

ES-21036-0l. 

4,4 Miscellaneous register circuit -
ES-20141-01. 

4,5 Miscellaneous tone and interrupter 
circuit - ES-20255-01, 

4,6 Xest selector circuits - SD-21354-01 
and SD-21355-01. 

4.7 Subscriber's line test 
SD-21623-01. 

set -

4.8 Miscellaneous circu.it for final 
frame - SD-21231-01. 

4,9 Traffic Usage Recorder circuit -
SD-95738-01, 

DESCRIPTION OF OPERATION 

~SEIZURE 

~ When an incoming selector seizes the 
tip, ring and sleeve terminals of this 
circuit, ground in the incoming is con­
nected to the sleeve terminal making this 
circuit test busy to other hunting incoming 
selectors and the incoming adv'!\nces to the 
selection beyond position. Wt1e:1 ·'R: or,6;1on 
i~ provided ground is connec~ed to th~ 
Traffic Usage Recorder circuit to furnish 
a•sy indication. With the incumi~~ in 
~tion beyond position, the final (L) 
re • .q operates over the fundamental cir­
cu1.t 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 as­
sociated incoming selector circuit and ad­
vances the switch to position 2. 
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6. BRUSH SELECTION 

With the switch in position 2, the 
high speed-up drive magnet (HS) operates, 
causing the selector to mo,,e 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 
releasing 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 
tne (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 tne tundamental 
circuit is closed by the sender, the (L) 
relay operates advancing the switch to 
position 4. The (HS) magnet is again 
operated and the selector moves upward for 
tens selection. The trip magnet being 
operated in positions 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 fun­
damental circuit, alternately closing and 
opening a short circuit, around the stepping 
relay in the associated sender circuit, and 
thereby releasing and permitting the reoper­
ation of the stepping relay until sufficient 
impulses have been sent back to satisfy the 
sender. The fundamental circuit is then 
opened by the sender, releasing the (L) re­
lay which opens the circuit thru 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) re­
lay operates advancing 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 com­
mutator brush and segments as previously 
described. When sufficient impulses have 
rLLn Rent back to satisfy the sender the 
•·u~d3m!"nt'll -;1rcu1t is opened releasing the 
(I-) relay. The r.?lease of the (L) relay 
o~ens ';;h€. ctrcu~ t through the (LS) magnet 
stopping th~ ~elPctvr brushes on the tip, 
ring and sleeve ~er:ninals of the called 
line end advances the switch to position 7, 
the A cam advancing it to position 8. 
When in position 6-3/4, the (PBX) relay is 
connected in parallel with 40 ohm reaistance 
(T) to the ring, but does not operate due • 
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CD-239665 -
to the high resistance to battery in the 
incoming circuit. As the switch advances 
beyond position 7-1/4, ground is discon­
nected from the ring permitting the as­
sociated incoming circuit to advance.
9. INDIVIDUAL LINE OR FIRST LINE OR 

PBX GROUP NOT BUSY
9.1 With Figure A or C furnished and the 

switch in position 7-3/^> the (L)
relay operates through its secondary winding 
advancing the switch to position 9- As the 
switch leaves position 8 , the (L) relay re­
leases and battery through resistance 
(B-l) and (B-2) is connected to the S ter­
minal, operating the cut-off relay in the 
line circuit. The release of the (L) relay 
also advances the switch to position 1 0, 
the A cam advancing it to position 12, 
ground from the armature of the (TK) relay 
advancing 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, ground through cam D is connected 
to the selector group register operating 
that register.
9.2 With Fig. B furnished to minimize 

double connections and the switch
in position 10 the (DCT) relay operates 
from battery on cam M to ground on the (TK) 
relay. When the switch advances to position 
11 the (DCT) relay locks to battery through 
cam K. As the switch advances out of 
position 11 the locking circuit through cam 
K is opened. If an idle line has been se­
lected the (DCT) relay will release and 
connected, battery through the two 110 ohm 
resistance to the sleeve of the selected 
line. The switch advances to position 14 
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 1 5. 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 1 5, with "S" option, the 500 
ohm resistance (S) is connected across the 
primary winding of the (L) relay which 
still holds, its parallel 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. ’ 
With "T" option, the resistance connected 
across the primary winding of the (L) relay 
is Increased to 2000 ohirs, to insure the 
(L) relay holding on loops up to 1500 ohms. 
When the receiver is replaced on the switch- 
hook, the (L) relay releases and advances 
the switch to position 1 7, ground on the 
armature of the (TK) relay advancing the
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switch to position 18 where the down magnet 
operates returning the selector to normal.
The trip magnet is operated from position 
17-1/2 to 18 to prevent the possible snag­
ging of the brushes during the return of 
the selector. With the selector at normal 
position, ground through the Y commutator 
segment advances the switch to position 1 
releasing the down magnet. If during dis­
connection the receiver at the called station 
remains off the switchhook longer than the 
predetermined 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 1 5. 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 1 8, 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 para­
graphs 5 to 8 until the switch reaches 
position 6-3/4, when battery through a 
low resistance in the cordless sender se­
lector circuit is connected to the ring side 
of the fundamental circuit operating the 
(PBX) relay through "M" or "N" option.Option "M" reduces the voltage across the 
winding of relay (PBX) to guard against 
the operation 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 testing 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 incoming circuit to prevent 
seizure by other hunting incoming selectors. 
As the switch leaves position 7 the (PBX) 
relay releases. Since the (TK) relay is 
releases, the (L) relay does not operate in 
position 8 as described in paragraph 9 . In 
position 11, the (PBX) and (TB) relays oper­
ate in series and lock until the switch 
advances from position 16. In position 12, 
the (TK) relay operates through its primary 
winding, advancing the switch to position
1 3, Since the (L) relay is non-operated, 
the switch immediately advances to position -
14. Disconnection takes place In the same 
manner as described in paragraph 10 with the

a ^o?lowing exception: The (PBX; relay oper­
ated In positions 11 to 16 prevents the (L) 
relay from operating in position 14-1/2 as 
described in paragraph 10. The (L) relay 
being normal permits the switch to pass 
through position 16 regardless of whether 
the receiver is on or off the switchhook at 
the called station, and the circuit returns 
to normal.

Page 3

CD-239665 

to the high resistance to battery in the 
incoming circuit. As the switch advances 
beyond position 7-1/4, ground is discon­
nected from the ring pe~tting the as­
sociated incoming circuit to advance. 

9. INDIVIDUAL LINE OR FIRST LINE OR 
PBX GROUP NOT BUSY 

9.1 With Figure A or C furnished and the 
switch in position 7-3/4, the (L) 

relay operates through its secondary winding 
advancing the switch to p0sition 9. As the 
switch leaves position 8, the (L) relay re­
leases and battery through resistance 
(B-1) and (B-2) is connected to the Ster­
minal, operating the cut-off relay in the 
line circuit. 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 
advancing 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, ground through cam Dis connected 
to the selector group register operating 
that register. 

9.2 With Fig. B furnished to ntl.nimize 
double connections and the switch 

in position 10 the (DCT) relay operates 
from battery on cam M to ground on the (TK) 
relay. When the switch advances to position 
11 the (DCT) relay locks to battery through 
cam K. As the switch advances out of 
position 11 the locking circuit through cam 
K is opened. If an idle line has been se­
lected the (DCT) relay will release and 
connect~~ battery through the two 110 ohm 
resistance to the sleeve of the selected 
line. The switch advances to position 14 
described above, 

10. DISCONNECTION 

When the associated incoming selector 
advances from the talking position, ground 
is disccnnected 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, with 118 11 option, the 500 
ohm resistance (S) is connected across the 
primary winding of the (L) relay which 
still holds, its parallel connection being 
for the purpose of aiding in the release of 
the (L) relay when the receiver is replar~rl 
on the switchhook at the calle1 j~d~1on, 
With 11T11 option, the reoist=m~e co:mcctt-d 
across the primary wind:.n~ c-f tr,e !Li r<.lny­
is increased to 2000 ohlr.s, to insu1·e l.l.e 
(L) relay holding on loo,s u~ to 1500 ohms. 
When the receiver is replaced on the switch­
hook, the (L) relay releases and advances 
the switch to position 17, ground on the 
armature of the (TK) relay advancing the 

,. 

' . 
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switch to position 18 where the down magnet 
operates returning the selector to normal. 
The trip magnet ls operated from position 
17-1/2 to 18 to prevent the possible snag­
ging of the brushes during the return of 
the selector. With the selector at normal 
position, ground through the Y commutator 
segment advances the switch to position 1 
releasing the down magnet. If during dis­
connection the receiver at the called station 
remains off the switchhook longer than the 
predetermined 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 advancin~ 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 para­
graphs 5 to 8 until the switch reaches 
position 6-3/4, when battery through a 
low resistance in the cordless sender se­
lector circuit is connected to the ring side 
of the fundamental circuit operating the 
(PBX) relay through 11M" or "N" option. 
Option "M" reduces the voltage across the 
winding of relay (PBX) to guard against 
the operation 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 testing 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 1pcom1ng circuit to prevent 
seizure by other hunting incoming selectors. 
As the switch leaves position 7 the (PBX) 
relay releases. Since the (TK) relay is 
releases, the (L) relay does not operate 1n· 
position 8 as described 1n ~aragraph 9. In 
position 11, the (PBX) and {TB) relays oper­
ate in series and lock until the switch 
advances from position 16. In position 12, 
the (TK) relay operates through its primary 
winding, advancin~ the switch to position 
l~. Since the (L) relay is non-operated, 
the switch immediately advances to position• 
14. D1sconnect1~n takes place in the same 
manl"er as -:ie'3..:r~.bed in paragra~h 10 with the 
~o~lowlnf ~x~e~tion: The (PBX) relay oper­
at~d 1~ po~itio~s 11 to 16 prevents the (L) 
relay t'r~m operating 1n position 14-1/2 as 
described in paragraph 10. The (L) relay 
being normal permits the swttch to pass 
through position 16 regardless or whether 
the receiver is on or off the switchhook at 
the called station, and the circuit returns 
to normal. 
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"12. BUSY INDIVIDUAL LINE 13. PBX HUNTING
12.1 Pig. A or C

In case the called line is an individ­
ual line which is busy, the circuit func­
tions as described in paragraphs 5 to 8•11 the switch enters position 8. When 

(L) relay operates in position 8, high 
ential battery on the sleeve terminal 
operates the (PBX) and (TB) relays in series 

and the switch advances the position 9 as 
previously described. The (TB) relay oper­
ated holds the (L) relav operated through 
winding P, and the (PBX) relay operated re­
leases the (TK) relay. The (TK) relay 
released advances it to position <12* When 
the switch leaves position 9-1/21 the (PBX)«d (TB) relays release, but the (L) relay 

|ds through its secondary winding. In 
sitlon 12, the (TK) relay operates and 
locks to ground in the associated incoming 

selector, advancing the switch to position 
1 3, 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 selector.
In position 17, a circuit is closed from 
interrupted ground over lead D from the 
miscellaneous tone and interrupter circuit, 
to operate and release the (L) relay as 
controlled by the interrupter. The opera­
tion of the (L) relay closes a circuit from 
lead B of the miscellaneous tone and inter­
rupter circuit, resistances (B-l), (B-2) 
and (S) to the ring of incoming selector 
thereby permitting a busy back tone to the 
calling subscriber after ringing is tripped. 
If the incoming is arranged to connect ring­
ing current to the ring of the incoming 
multiple ringing is tripped on the first 
operation of relay (L) by interrupted ground 
over lead D. If the Incoming connects 
ringing current to the tip of the incoming 
multiple (Pig. C furnished), ground through 
resistance (A), "Q" option trips the ring­
ing. When the calling subscriber or 
operator disconnects, the associated incom­
ing selector advances to remove ground from 

sleeve terminal, thereby releasing the 
f^P) relay. The release of the (TK) relay 
advances the switch to position 18 where 
ground on the Y commutator segment advances 
it to normal.
12.2 Fig. B
v In position 11 the (DOT) relay re­
mains locked up to battery on the Sleeve. 
With the (DCT) relay locked up, the (L) f 
ĵ fciy will operate as the switch goes into 
PPLtion 12. Another locking circuit is 
provided for the (DCT) relay at U cam.
The operated (TK) relay advances the switch 
to position 14 as usual and with the (L) 
relay operated the down drive will function 
and a busy signal will be returned.

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) re­
lay fails 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 up­
ward. When an idle sleeve terminal is 
reached, ground potential on the S lead 
releases the (TB) relay opening 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 com­
mutator segment until slightly after the 
holding circuit through the winding 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 breaks 
contact with the grounded metal segment.
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 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 is to prevent the 
reoperation of the (L) relay by the closing 
of the circuit from ground through the C 
commutator 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. 
From this point on the circuit functions as 
previously described In paragraphs J 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 re­
leases in position 9 if the line is idle 
or the (PBX) relay operates in position 9 
if the line is busy and the circuit functions 
the sane as described for an individual line.

- 2  ̂ O O -» °14. o PAX DIALING
When the o ffice in which this final 

circuit is located has lines terminating 
in private automatic exchanges, this 
final circuit is arranged with "X" wiring.
In this case ground is connected to the

, Page 4

r 

CD-239665 - ISSUE 38-D 

12. BUSY IND.IVIDUAL LINE 

12,l Fig. A or C 

T In case the called llne ls an indlvld-
f ual line which is busy, the clrcuit func-

tions as described in paragraphs 5 to 8 

[ 

1 ·•·-~u the switch enters position 8. When 
(L} relay operates in position 8, high 

1 ential battery on the sleeve terminal I operates the (PBX) and (TB) relays in series 
, and the switch advances the position 9 as 

I 
previously described. The (TB) relay oper-
ated holds the (L) relaf operated through 
winding P, and the (PBX) relay operated re­
leases the (TK) relay. The (TK) relay 
released advances it to position ~2. When 
the switch leaves position 9-1/2, the (PBX) 

I (TB) relays release, but the (L) relay 
ds through its secondary winding. In 
ition 12, the (TK) relay operates and 

locks to ground in the associated incomlng 
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 trlp magnet la 
operated to prevent the possible snagglng of 
brushes during the return of the selector. 
In position 17, a circuit ls closed from 
interrupted ground over lead D from the 
miscellaneous tone and interrupter circuit, 
to operate and release the (L) relay as 
controlled by the interrupter. The opera­
tion of the (L) relay closes a circuit from 

·lead B of the miscellaneous tone and inter­
rupter circuit, resistances (B-1), (B-2) 
and (S) to the ring of incoming selector 
thereby permitting a busy back tone to the 
calling subscriber after ringing is tripped. 
If the incoming is arranged to connect ring­
ing current to the ring of the incoming 
multiple ringing is tripped on the first 
operation of relay (L) by interrupted ground 
over lead D. If the incoming connects 
ringing current to the tip of the incoming 
multiple (Fig. C furnished}, ground through 
resistance (A), "Q" option trips the ring­
ing. When the calling subscriber or 
operator disconnects, the associated incom­
ing selector advances to remove ground from 

sleeve terminal, thereby releasing the 
relay. The release of the (TK) relay 

a vancee the switch to position 18 where 
ground on the Y commutator segment advances 
it to normal. 

12.2 Fig. B 

. In position 11 the (oc,~} ~el..y ~e-
ma1ne locked up to battery o,l thE' 'Jle~ve . 

. With the (DCT) relay locked up, lht- (L) , 
61Y will operate as the switch goes ::.f1to 
19.tion 12. Another locking circuit is 
provided for the (DCT) relay at U cam. 
The operated (T1C} relay advances the switch 
to position 14 as usual and with the (L) 
relay operated the down drive will function 
and a busy signal will be returned. 
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13, PBX HUNTING 

If the line on whose terminals 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 is 
busy, when the switch reaches position 8 
low potential battery on the S terminal 
operates the (TB) relay but the (PBX) re­
lay fails 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 up­
-ward. When an idle sleeve terminal ls 
reached, ground {>Otential on the S lead 
releases the (TBJ relay opening 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 com­
mutator segment until slightly after the 
holding circuit through the winding 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 breaks 
contact with the grounded metal segment. 
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 ~round 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 thus centering the brushes on the 
line terminals, During PBX hunting ground 
is connected to the O commutator through 
cams J and I under control of the (L) 
relay. This arrangement is to prevent the 
reoperation of the (L) relay by the closing 
of the circuit from ground through the C 
commutator 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. 
From this point on the circuit functions as 
previously described in paragraphs J and 10. 
If the last line of the PBX group le reached, 
since the sleeve condition le the same as 
for an individual line, the (TB) relay re­
leases in position 9 if the line 1e idle 
or the (PBX) relay operates in position 9 
if the line le busy and the circuit functions 
~he ~...ne as_descr1bed for an individual line. 

, > 

14.; PJJC DIAL1.Nu ~ ; 

When ti1e :>1 f1.::e ln which this final 
circuit is located has lines terminating 
in private automatic exchanges, this 
final circuit le arranged with "X" wiring. 
In this case ground is connected to the 
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ring side of the trunk until the switch 
advances from position 1 3-1/2 , to hold 
the incoming selector 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 from the PAX trunk holds 
the incoming in the selection beyond posi­
tion until all selection?have been com­
pleted. 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 
removing 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 1 3 . In position 13, 
the (TK) relay is released, providing an 
operating path for the (L) relay through 
winding S which locks, holding the switch 
in position 13 and operating the down 
magnet, restoring the selector to normal.
In positions 12 to 13, the trip magnet is 
energized so that should this early re­
lease occur before the final has advanced 
beyond the brush, tripping zone the trip 
finger will not be in the way of the re­
turning selector brushes. When the se­
lector reaches normal, ground on the Y 
commutator brush and segment advances the 
switch to position 17, ground on the arma­
ture to the (TK) relay advancing the switch 
to position 18 where ground thru the Y 
commutator brush and segment advances it to 
normal.
16. TELL-TALE

Should the selector elevator travel 
to the top of the frame (tell-tale posi­
tion) 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 ad­
vances the switch to position 13 and the 
back contact of the (L) relay advances it 
to position l4. The closure through the 
X commutator advances the switch to posi­
tion 1 5 . The back contact of the (L) relay 
advances the switch to position 1 7. In -c 
position 17 the circuit functions to gjvfc, 
busy back tone and flash to the calling " 
subscriber as covered in paragraph 12. <•>
From this point, the circuit is returned 
to normal as described in paragraph 12, 
except that the down magnet operates in 
18 to restore the elevator to normal.

17. ROUTINE TESTING OF SUBSCRIBERS*
LINES
When used with the subscriber's 

line test set, jacks C and D of this cir­
cuit are connected to the corresponding 
jacks of the test set by patching cords.
The final selector is held busy during the 
testing peridd by ground in the test set 
over the sleeve of jack C. The fundamental 
,circuit is closed thru the tip of Jack C.
The circuit functions under control of the 
test set as previously described on a reg­
ular call, until the (L) relay releases 
after completing units selection. The re­
lease of the (L) relay after units selection, 
does not advance the switch from position 
6, as the energizing circuit for the R 
magnet is held open due to the insertion 
of the plug in jack C. In position 6, the 
tip, ring and sleeve brushes rest on the 
terminals of the line to be tested, the 
sleeve brush being connected through the 
sleeve of jack D to battery in the test set, 
thereby holding the selected line busy. The 
line is then tested through the tip and 
ring of jack D. All lines in the final 
selector multiple bank may be tested in ro­
tation. The operation of a stepping key 
in the test set closes the fundamental 
circuit through jack C operating the (L) 
relay. The (L) relay operated energizes the 
(LS) magnet, moving the selector brushes up 
to the next set of line terminals. The test 
set opens the fundamental circuit when the 
selector reaches the next set of terminals, 
releasing the (L) relay and the (LS) magnet. 
To reset the selector to test another group 
of lines or to restore the circuit to normal, 
the disconnect key in the test set should 
be operated or the plug removed from jack C 
thereby releasing the (TK) relay. The (TK) 
relay released, advances the switch to posi­
tion 12. In position 12, the (TK) relay op­
erates advancing the switch to position 13, 
where the (TK) relay being released, the 
circuit will return to normal as described 
in paragraph 1 5 .
18. TESTING SUBSCRIBERS' LINES FROM 

THE TEST DESK
When provision is made to test the 

subscribers' line circuits from the test 
desk, relay (SC) is provided and "V" wiring 
is used. When the final selector has ad­
vanced to position 14, the talking position, 
the operation of a key at the test desk 
causes ground to be connected to the SC lead 
operating the (SC) relay. The operation 
of the (SC) relay releases the (CO) relay 

L of the subscriber's line circuit, which in 
* turn.nausea 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 de3k. The 
purpose of this test is to determine
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rlng side of the trunk until the switch 
advances from position 13-1/2, to hold 
the incoming selector 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 from the PAX trunk holds 
the incoming in the selection beyond posi­
tion until all selection. have been com­
pleted. 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 
removing 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 
operating path for the (L) relay through 
winding S which locks, holding the switch 
in position 13 and operating the down 
magnet, restoring the selector to normal. 
In positions 12 to 13, the trip magnet is 
energized so that should this early re­
lease occur before the final has advanced 
beyond the brush. tripping zone the trip 
finger will not be in the way of the re­
turning selector brushes. When these­
lector reaches normal, ground on the Y 
commutator brush and segment advances the 
switch to position 17, ground on the arma­
ture to the (TK) relay ·advancing the switch 
to position 18 where ground thru the Y 
commutator brush and segment advances it to 
normal. 

16. TELL-TALE 

Should the selector elevator travel 
to the top of the frame (tell-tale posi­
tion) 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 ad­
vances the switch to position 13 and the 
back contact of the (L) relay advances it 
to position 14. The closure through the 
X commutator advances the switch to ~os1-
tion 15. The back contact of the (L} relay 
advances the switch to position 17. In 
position 17 the circuit functj0ns co g1v~ 
busy back tone and fla&h to the cc:.lling 7, 
subscriber as covered 1:1 !Ja."agl''lph l?.. " 
From this point, the ci!"cul t. is re ,.ur,1-!d 
to normal as described in p~ragraph 12, 
except that the down magnet operates in 
18 to restore the elevator to normal. 

17. ROUTINE TESTING OF SUBSCRIBERS 1 

LINES 

When used with the subscriber's 
line test set, jacks C and D of this cir­
cuit are connected to the corresponding 
Jacks of the test set by patching cords. 
The final selector is held busy during the 
testing per16d by ground 1n the test set 
over the sleeve of Jack C. The fundamental 

,circuit is closed thru the tip of Jack C. 
The circuit functions under control of the 
test set as previously described on a reg­
ular call, until the (L) relay releases 
after completin~ units selection. The re­
lease of the (L} relay after units selection, 
does not advance the switch from position 
6, as the energizing circuit for the R 
magnet is held open due to the insertion 
of the plug in Jack C. In position 6, the 
tip, ring and sleeve brushes rest on the 
terminals of the line to be tested, the 
sleeve brush being connected through the 
sleeve of Jack D to battery in the test set, 
thereby holding the selected line busy. The 
line ls then teated through the tip and 
ring of Jack D. All lines in the final 
selector multiple bank may be tested in ro­
tation. The operation of a stepping key 
in the test set closes the fundamental 
circuit through jack C operating the (L) 
relay. The (L) relay operated energizes the 
(LS) magnet, moving the selector brushes up 
to the next set of line terminals. The teat 
set opens the fundamental circuit when the 
selector reaches the next set of terminals, 
releasing the (L) relay and the (LS) magnet. 
To reset the selector to test another group 
of lines or to restore the circuit to normal, 
the disconnect key in the test set should 
be operated or the plu~ removed from Jack C 
thereby releasing the {TK) relay. The (TK) 
relay released, advances the switch to posi­
tion 12. In position 12, the (TK) relay op­
erates advancing the switch to position 13, 
where the (TK) relay being released, the 
circuit will return to normal as described 
in paragraph 15, 

18. TESTING SUBSCRIBERS' LINES FROM 
THE TEST DESK 

When provision is made to test the 
subscribers' line circuits from the test 
desk, relay (SC) is provided and "V" wiring 
is used. When the final selector has ad­
vanced to position 14, the talking position, 
the operation of a key at the test desk • 
causes groun~ t~ be connected to the SC lead 
ope~Rt1~~ t~e (~C) relay. The operation 
of the (re) re~ay releases the (co) relay 
of thE' s, 1batcriber I s line circuit, which in 
tu1n r:t.,,.seo 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 1a obtained at the test desk. The 
purpose or this test is to determine 
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i fwhether the subscriber's line i3 seized by 
a line finder and whether dial tone is ap­
plied to the line.;;F- .
19. TEST JACK

Jack (TMB) is used to test the opera- 
tlor^of this circuit and to make the circuit 
buafto other hunting selectors.
20. ALL FINALS BUSY REGISTER

When all finals in the group become 
busy (seq. sw. advanced out of position 1 ) 
ground is removed from lead PBR to the 
group busy register circuit, releasing a 

j normally operated relay in that circuit.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT. 2314-WMS-FBB-G7
j Vjj’ . ‘ *'

I ̂  ] ■ y *!■ *
, I#;’ i ' : i ‘ ’ v !'

which causes the operation of a register 
to indicate that all the finals in the group 
are busy.

21. TRAFFIC USAGE RECORDING - OPTION "R"
When this circuit is selected and goes 

off normal, ground is placed on the "S" lead. 
The "S" lead remains grounded until the cir­
cuit restores to normal.

With Option "R” provided, ground on 
the "S" lead is extended to the TU lead. 
Ground on the TU lead is an indication to 
the traffic usage recorder that this circuit 
is busy.
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whether the subscriber's line is seized by 
a line finder and whether dial tone is ap­
plied to the line. 

·.19. TF.ST JACK 

Jack (TMB) is used to test 
.ti~ this circuit and to make 
bu'W" other hunting selectors. 

20. ALL FINALS BUSY REGISTER 

the opera­
the circuit 

• When· all finals in ·the group become 
busy (seq. ew. advanced out of position 1) 
ground is removed from lead PBR to the 
~oup busy :cegister circuit, releasing a 
normally operated relay in that circuit, 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT. 2314-W~-FBB-07 

. ' . 
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which causes the operation of a register 
to indicate that all the finals in the group 
are busy. 

21. TRAFFIC USAGE RECORDING - OPTION 11R11 

When this circuit 1s selected 
off normal, ground 1s placed on the 
The 11S" lead remains grounded until 
cuit restores to normal. 

and goes 
11S 11 lead. 
the cir-

With Option "R" provided, ground on 
the 11S" lead is extended to the TU lead. 
Ground on the TU lead ls an indication to 
the traffic usage recorder that this circuit 
is busy. 
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