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These Method of Operation sheets node from ''•-502172 - Issue 12*

METHOD OF OPBRATIOH.
For T-502164, T-502951 and T-512389.

SELECTOR CIBCOIT
Incoming from Key Indicator Incoming from Full Mechanical Four party Semi 
seleotive Ringing-Panel Machine Switching System*

1. H3RPOSE OF CIBCUII.

1*1 This circuit la used to establish a connection from a manual 
office to a machine snitching office* or from a machine switching 
office or sender tandem center to another machine switching office*y

2. t/fiRimrc l i m i t s

2*1 This circuit has an asternal pulsing loop resistance of 1486 ohms 
mexisRiD* The maxima external loop for trunk supervision is 1209 
ohms* The maximum external loop for supervision to the called sub 
scriber is 900 ohms* Minlnnan trunk leak 30000 ohms minima subscrib 
er* a line leak 10000'

3. a w a a * J

The principal functions of this circuit are as follows) 

3*1 Selection of proper idle final selector*

3*2 Signalling the called subscriber*

3*3 Establishing the talking connection*

3*4 Be turning to normal*

4* s s m s s i m s s s i m

4*1 When used in conjunction with a manual office this circuit func 
tions with key indicator circuits and final selectors* When used in 
conjunction with machine switching off!os* this circuit functions with 
district or office and final selectors*
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5. TRDBK SELECTED

When this triple is seized by a trunk selector in the manual office, 
or by a district or offioe selector in the machine switching office, or 
sender tandem center, the (L) relay operates, due to the closure of the 
fundamental circuit, as follows; Battery througi inner winding of the 
(L) relay, lower outer contact of cam T, upper inner contact of o&m s, . 
(T) compensating resistance, over tip of line through the associated 
sender circuit, baok over ring of the line, (B) compensating resistance, 
top inner and bottom onter contacts of oam B to ground. The (L) relay 
operated also locks up through its inner winding. The (L) relay oper 
ated causes the switch to advanoe to position #2*

6. m n s t  SELECT I OK

With the sequence switch in position 2, the TIP magnet operates.
The DP magnet ia held operated under control of the (L) relay, and 
causes the selector brush rod to stove upward, carrying the counatatar 
brush over the 1 conmatator segments. Ground is connected to each seg 
ment of the commutator, as the brush wipes over it, thus sending pulses 
over the fundamental circuit. The (L) relay is held operated and the 
(STP) relay in the sender circuit is successively short-circuited, caus 
ing it to release and reoperate, until a sufficient number of pulses to 
satisfy the oounting relays in the sender circuit for incoming brush 
selection have been sent. The fundamental circuit ia then opened in 
the sender circuit, releasing the (L) relay. The (h) relay released 
causes the switch to advance to position 3, With the sequence switch 
in position 3, the TV magnet is energised, rotating the trip rod in 
position to trip the proper multiple brush with the next upward move 
ment of the brush rod. The (L) relay operates through the fundamental 
circuit as described in paragraph 5, advancing the switch to position 4,

7, GROUP SSLEOTIOK

f

The (1) relay is held operated and the DP magnet is energised in 
the same manner as described in paragraph 6. The selector brush rod 
again moves upward and the rotated trip finger of the trip rod engages 
with the trip finger of the multiple brush, tripping the brush, which 
allows its oontacts to make with the bank terminals. As. the selector 
moves upward, carrying the commutator brush over the B commutator seg 
ments, ground is intermittently connected to the tip side of the funda 
mental circuit, holding the (Li relay operated through the lower outer

*

i
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contact of cam S, and the lover inner contact of cam T, hut successively 
short-circuiting the sender (STP) relay, which releases and reoperates,
”running down" the sender counting relays. When sufficient pulses have 
been sent bach to satisfy the sender, for incoming group selection, the 
fundamental circuit is opened in the sender circuit, releasing the (L) 
relay, which advances the sequence switch to position 5, With the se 
quence switch in position 5, the (L) relay operates, advancing the se 
quence switch to position 6. The selector group register operates for 
PEG count purposes when the sequence switch reaches position 5 l/2, dur 
ing its advance.

TBUHK H0HTI3G.

If the tripped brush has made contact with an idle trunk, the (L) 
relay releases as the switch advances to position 6, and ground through 
the upper outer and lower outer contacts of cam K is connected to the 
sleeve of the trunk making the trunk test busy* If the tripped sleeve 
brush has made contact with the sleeve terminal of a busy trunk the (L) 
relay is held operated as the switch advances to position 6. The (L). 
relay operated with the sequence switch in position 6, energises the UP 
magnet. The UP magnet energised, causes the selector brush rod to trav 
el upward, wiping the springs of the tripped brush over the bank termin 
als of the group. When an idle trunk is found as Indicated, by no 
ground connected to the S terminal of the trunk multiple, the holding cir 
cuit through the inner winding of the (L) relay is opened. The (L) relay, 
however, will not release insaediately, since a oiroult is closed from 
battery, through the outer winding, lower outer and upper inner contacts 
of cam Q, C conontator segments and brush to ground.

8.1 "C" COMMUTATOR ROTE

The adjustment of the C commutator brush with relation to the 
tripped brush, is suoh that it does not break contact with the C 
coamratator segment until slightly after the holding circuit through 
the inner winding of the (L) relay is opened by the sleeve brush, 
leaving the busy terminal and asking''contact with the S terminal of 
an idle trank. The UP magnet therefore, remains operated, and the 
selector rod travels upward, until the brashes are carried slightly 
above the center of the selected trunk terminals, allowing the lock 
ing pawl to enter a notch an the rack attached to the brush rod.
At this time the holding circuit through the outer winding of the (L) 
relay is opened, at the C commutator, releasing the (L) relay. The 
(X.) relay released, (a) disconnects ground from the commutator feed 
bar "6", (b) deenergises the UP magnet, dropping the selector rod 
into place, centering the brush on the bank terminals, (o) inmediate- 
ly connects a temporary busy ground to the S terminal of the selected
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trunk, thus holding it busy to other hunting selectors until the 
switch advances to position 6 3/4, This circuit is from ground., 
both outer contacts of can K, break contact of the (Lj relay,, 
upper contacts of cam I to the S terminal of the trunk, (a) ad 
vances the switch to position 7, from battery, winding of the R 
magnet, lower outer contact of cam B, break contact of the (Li 
relay, to ground, When the switch reaches position 6 3/4, during 
its advance, a permanent busy ground is connected to the S termin 
al of the selected trunk, through the lower outer and upper inner 
contacts of cam I to the S terminal. Luring trunk hunting in 
position 6 only, commutator feed ground is supplied through one 
of the make contaote of, and under control of the (L) relay, 
through the upper outer and lower inner contacts of cam E, which 
prevents the reoperation of the (L i relay by the closing of a 
circuit between the C commutator brush and segment on an overflow 
of the selector, or as it drops into place,

6,2 The (L) relay operates with the switch in position 7, from
battery through its inner winding lower contacts of cam T, outer 
contacts of cam I, to ground, and is held operated by battery 
through its inner winding, contacts of cam H, make contaot of the 
(L) relay, inner contacts of cam 6, over the ring side of trunk 
to ground in the final circuit. The (L) relay operated, advances 
the switch to position 6.

9, SBLSgTIQIT ray-own

When the switch reaches position 8, a circuit is closed through the 
final line.relay, through the associated sender. The final circuit 
then satisfies the sender for final brush, final tens and final units 
selections, and then advances, opening the holding circuit through the 
inner winding of (L) relay, which releases. The releaseof the (L) re 
lay advances the switch to position 9,

1°. IKCOMIRG ADVANCE

With the switch in position 9, t^e (L) relay awaits the closure of 
the fundamental circuit in the sender. When this is made the (L) relay 
operates. The (L) relay operated advances the switoh to position 11, 
When position 9 3/4, is reached, during the advance of the tch, the 
outer and inner windings of the (L) relay are connected in parallel, 
increasing the current flow throu^i the sender to insure the operation 
of the sender polarized relay over a long loop. For this purpose, 
position 10 is passed by to give increased time for this polarized re 
lay to operate. As the switoh advances out of position 10, the (L) 
relay releases.
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TRUNK CLOSURE

11.1 INCOMING FROM KEY INDICATOR (”L” WIRING).

With the sequence switch in position 11. the incoming awaits 
trunk closure. The circuit is closed from an "A" operator* 8 cord 
in the distant office, operating the (A) relay (B361) which in 
turn operates the(D) relay. The (Z>) relay operated, locks under 
control of cam 7. during the time the sequence switch is in posi 
tion 11. and also oauses the (L) relay to operate. The (L) relay 
operated, advances the sequence switch to position 12.

11.2 INCOMING FROM UACHIKF. SWITCHING OFFICE WITH 900-1300 OHM FUNDA 
MENTAL ("H" WIRING).

With the sequence switch in position 11, the incoming awaits 
trunk closure in the district circuit in the distant office. When 
the closure is made, the (A) relay, (B144) operates. The (A) re 
lay operated, operates the (L) relay. The (L) relay operated, 
looks up to ground through the outer contacts of cam I. The (L) 
relay operated advances the switch to position 12.

11.3 u s e p 'p : <Y OF INDIRECTLY ON SENDER TANDEM CENTER ("IT WIRING),

The (A) relay operates in position 11, as described in para 
graph 11.2. The (A) relay operated operates the (D) relay. The 
(D) relay operated looks up and operates the (L) relay. The (L) 
relay is held operated, advancing the switch to position 12.

11.4 As the switch moves out of position 11, during its advance
the holding circuit for the (A) relay at cam P is transferred from 
the lower outer to the lower inner contacts of cam P. In case the 
fundamental circuit is momentarily opened while the apparatus at 
the sender tandem center is advancing from its selection beyond 
position, or in case the (A) relay "CHATTERS” on a long loop, the 
(A) relay which is slow in releasing, holds the (D) relay operated. 
In case the opening of the fundamental circuit is prolonged, and 
the (A) relay releases, the (D) relay, which is slow in releasing, 
maintains the circuit through its make contact, operating the (A) 
relay, as soon as the fundamental c irouit closes.

. ^
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12. RINGING

12.1 GROUPS 0 ATOP 2

When the sequence switch advanced to position 12( with the 
selector brush in either group 0 or 2. or any one of the groups, 
not associated with the P commutator the (L) relay releases.
The (I.) relay released, operates the (PU) relay. The (PU) relay 
operated is held operated from battery through its winding thru 
the make contact of the (PU) relay, lower oontacts of cast J, 
break oontaot of the (R) relay, make contact of the (D) relay,
(L and J! wiring) or, make contact of the (A) relay, (£144) F and 
5 wiring) to ground. The operation of the (PU) relay causes the 
sequence switch to advance to position 13. With the switch in 
position 13, ringing current for the "one bell" code is connected 
to the line, over the (R-l) ringing lead, to the called sub 
scribers* loop and sub set to ground. The (R) relay i3 marginal 
and does not operate until the receiver is removed from the switch- 
hook.

12.2 GROUPS 1 AND 3

When the sequence switch is advanced to position 12, with the 
selector brush in either group, 1 or 3, the (L) relay is held 
operated. With the sequence switch in position 12, and the se 
lector, brush in the 1 and 3 groups, the (PU) relay awaits ground 
through a piok-up interrupter. This interrupter is definitely 
timed to connect ground to the winding of the (PU) relay imme 
diately, before the closure of the first ringing interval of the 
"two bell" code, over the (R-2) lead. This prevetns the false 
ringing of a subscribers' station, where the ringing signal is 
"one bell" at one second intervals. The (PU) relay now operates 
through the pick-up interrupter to ground. The PU relay is now 
held operated under control of the J, M, and N cams and the se 
quence switoh advances to position 13. With the sequence switch 
in position 13, the (L) relay is still held operated, continuing 
the advance of the sequence switch to position 14. As the switch 
passes out of position 13, the (L) relay is held operated from 
battery, inner winding, lower contacts of cam H. make contact of 
the (L) relay and both outer contacts of cam I to ground. As the 
switch advanoes out of position 13 l/2, the (L) relay is held 
operated from battery, inner winding contacts of cam H, make con 
tacts of the (L) relay, upper contacts of cam L, make contact of 
the (PU) relay, upper outer contact of cam K to ground. With the 
switch in position 14, the (PU) relay is held operated under oon- 
trol of the (R) relay and ringing current for the "two bell" code 
is connected to the line over the (R-2) ring lead.
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13. AUDIBLE RINGING TONE

Ringing current passes through the ,02 mf condenser, both outer Icon- 
tacts of cam C, winding of the S relay, 7-8 winding of the repeating coil 
to battery producing an audible ringing tone which is transmitted back 
to the calling subscriber,

14. CALLED SUBSCRIBER ANSWERS

With the sequence switch in position 13, the removal of the receiver 
from the switchhook will shunt the ringing, and 48 volt battery circuit 
through the transmitter, thereby increasing the current flow through 
the (fl) relay, operating it. The (R) relay operated, releases the (PU) 
relay by opening circuit at the break contact of the R relay. The (PU) 
relay released, with the switch in position 13, operates the (L) relay.
The (L) relay operated, advances the switch to position 14, As the 
switch advances out of position 13, the (L) relay releases. When posi 
tion 14 is reached the switch continues its advance to position IS. The 
(HJ) relay released with the switch in position 14, operates the (S) 
relay. The (S) relay operates from battery through the winding of the 
relay, outer oontaots of cam C, break contact of the (PU) relay, lower 
oontaots of cam (G), ring side of the line, the called subscriber*s loop 
and sub-set, tip of the line, lower oontaots of cam F to generator ground.

. The (S) relay operated performs no useful function at this time. When 
position 14 l/2 is reached, the lower outer eontaot of cam F is opened, 
and the circuit is transferred through the upper outer oontaots of earn 
F, through the 3-4 winding of the repeating coil to ground. The (L) re 
lay operates from battery through its inner windingi upper inner and 
lower outer oontaots of oam E to ground. The (L) relay operated, ad 
vances the switch to position 16.

15. SUPERVISION LEEHTHPHK 13 USED AS INCOMING FROM KEY INDICATOR ("L" WIRING).

As the sequence switch advances out of position 15, (A) the (S) relay 
is held operated by the talking circuit to the subscriber's set. The (S) 
relay operated, shunts the 12000 ohm winding of the (A) relay (B361).
This increases the flow of current, through the supervisory relay in the 
distant operator's cord circuit, operating it and extinguishing the super 
visory lamp. The (A) relay remains operated from battery and ground in 
the distant operator's cord oircult. /

16. OVERFLOW SIGNAL

When the sequence switch advances to position 17, due to all trunks
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in the final being busy, a circuit is closed from the overflow inter 
rupter, flashing the (S) relay. Plashing of the (S) relay causes the 
corresponding intermittent removal of the shunt around the 12000 ohm 
winding of the (A) relay, thereby decreasing and increasing the cur 
rent flow, through the supervisory relay in the distant "A" operat 
or’s cord circuit, resulting in the flashing of the calling supervi 
sory lamp, as a signal to the operator that all trunks are busy.

17. SUPERVISION WHEN THIS CIRCUIT IS USED A3 AN INCOMING PRO!! A MACHINE 
SWITCHING OFFICE OR SENDER TANDEM CENTER ("IT* AM) “N" t IRING)

As the sequence switch advances out of position 15, (a) the (S) 
relay is held operated over the talking circuit, through the subscrib 
er's set, (b) the (A) relay (B144) is held operated. With the (S) and 
(A] relays operated, and the sequence switch in position 16, the (PU) 
relay operates. The (PU) relay operated, transfers the circuit of the 
(A) relay, thus reversing the battery and ground over tip and ring of 
the trunk, causing the operation of the polarized relay in the dis 
trict circuit, which in turn causes the operation of the charge relay 
in that circuit.

10. DISCONNECTION

18.1 INCOMING FROM KEY INDICATOR

When this circuit is used as an incoming circuit from a key 
indicator, and the receiver at the called station is replaced 
on the writohhook, the (S) relay releases. The (S) relay re 
leased, removed the shunt from the 12000 ohm winding of the (A) 
relay, causing a decrease in the current flow to the calling 
supervisory relay in the distant operator’s cord circuit, caus 
ing it to release and a consequent relisting of the associated 
calling supervisory lamp as a disconnect signal to the operator. 
When the calling plug of the (A) operator’s cord circuit is re 
moved from the outgoing multiple jack at the distant office, 
the (A) relay releases. The (A) relay released, releases the 
(D) relay, in turn releasing the (L) relay. The (L) relay re 
leased, advances the switch to position 18. With the sequence 
switch in position 18, the D magnet energizes. The D magnet 
energized disengages the locking pawl from the selector rod rack, 
and causes the selector rod to be lowered to normal, resetting 
the trip brush. With the selector rod normal, the sequence 
switch advances to position 1.
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18.2 INCOMING FROM MACHINE SWITCHING

when this circuit is used as an incoming from a machine switching 
office, or sender tandem center, the replacement of the receiver on 
the switchhook at the called station, releases the (S) relay. > The 
(S) relay released, releases the (FU) relay. No futher functioning 
of the incoming circuit takes place until it is released by the ad 
vance of the associated circuit as a result of the replacement of 
the receiver on the switchhook at the calling station. lihen this 
circuit is released by the associated district circuit the (A) re 
lay releases. The (A) relay released, releases the (D) relay. The 
(D) relay released, releases the (L) relay, returning the circuit 
to normal.

19. OVERFLOW

19.1 INCOMING FROM KEY INDICATOR

Should all final trunks in a group be busy at the time of trunk 
hunting, with sequence switch in position 6, as described in para 
graph 8, the (L) relay will be held operated by ground from the 
busy sleeve terminals, thus causing the selector rod to continue 
upward until the multiple brush makes contact, with the overflow 
teminal at the top of the group, a s  the sleeve of the overflow 
terminal is open, the (L) rolay releases, advancing the sequence 
switch in position 7 as described in paragraph 8. The (L) relay 
operates with the sequence switch in position 7 and advances the 
sequence switch to position 8 as desoribed in paragraph 8, As the 
sequence switch advances out of position 7, the (L) relay releases, 
since the ring side of the circuit is open. The (L) relay released, 
advances the switch to position 9. In position 9, reversed battery 
and ground are connected to the tip and ring of the trunk, to ad 
vance the sender to the overflow position, through the inner wind 
ing of the (I) relay, which operates. The (L) relay operated, ad 
vances the switch to position 11. In position 11, the (A) relay 
operates over the fundamental circuit, in turn operating the (D) 
relay which leeks through its make contact to ground through the 
lower contact of cam 7. The (D) relay operated, closes a circuit, 
through the inner winding of the (L) relay, which operates, in turn 
advancing the switch to position 12. In position 12, ground through 
the Z commutator brush and segment, advances the switch to position 
17. In position 17, a circuit is closed, through the (S) relay, 
operating and releasing the (S) relay through the make and break 
of the interrupter contacts. The operation and release of the (S) 
relay, short-cirouits the 12,000 ohm winding of the (A) relay.
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causing the supervisory lamp in the cord circuit to flash as a 
busy signal. When the plug of the cord is removed from the 
trunk jack at the distant end, the (a ) relay releases, in turn 
releasing the (D) relay. The (D) relay released, releases the 
(L) relay, advancing the switch to position 18. In position 18, 
the D magnet is operated, returning the selector to normal. When 
the-selector reaches normal, ground through the Y commutator 
brush and segment, returning the switch to position 1 or normal.

19.2 INCOMING FROM MICHISE SWITCHING

When the circuit is used as an incoming selector from a full 
mechanical office and goes to overflow, the switch advances to 
position 9 and reversed battery and ground are sent back over the 
trunk, advancing the associated sender and district circuits to 
the overflow position, and operating the (L) relay which advances 
the switch to position 11. As the distriot circuit advances to 
its overflow position, trunk closure is momentarily made, (oper 
ating the (A) relay, as described in paragraph 11.2), operating 
the (L) relay and advancing the switch to position 12 as des 
cribed in paragraph 11.3. The (A) relay releases when the distriot 
reaches its overflow. As the switch advances out of position 11, 
the (L) relay releases, since the circuit through the P commutator 
is open. The (FU) relay operates with the switch in position 12 
as described in paragraph 12 and is held operated, advancing the 
switch to position 13 as described in paragraph 12. The (FU) 
relay releases, when the switch advances from position 12. With 
the switoh in position 13, no ringing current is connected to 
the ring, slnoe the (PU) relay is normal. The (L) relay oper 
ates with the switoh in position 13. The (L) relay operated, ad 
vances the switch to position 14. The (L) relay operates in 
position 15, advancing the switch to position 16. As the switch 
advances out of position 15, the (L) relay releases, continuing 
the advance of the switch out of position 16. In position 17 
ground through the armature advances the switch to position 18, 
where it is restored to normal, as described in paragraph 18.2,

20. TELL TALE

During selections in position 2, 4 or 6, there are possibilities of 
the UP magnet failing to release. The brush rod then continues upwards 
until the X brush makes contact with the X commutator segment at the 
top of the bank. Such a condition could be caused by a grounded commu 
tator, failure of the (L) relay to release, or failure of the fundamental
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to open in the sender* spring adjustment eto* the X commutator brush
makes contact with the X commutator segment^ with the switch in position 
2, 4, or 6 and the (L) relay fails to release, the switch advances to 
position 3, 5 or 7, releasing the (L) relay* During the time the select 
or rod is moving upward, in position 2 or 4 the A or B commutator sends 
pulses hack to the sender, "running down" the sender counting relays, 
for incoming selections and possibly for final selections* If the (L) 
relay does not release When the switch advances out of position 2, 4 or 
6, the switch continues its advance to position 12, under control of 
ground, through the make contact of the (L) relay, and also through the 
X commutator, through the outer contacts of cam b * A s the switch passes 
through position 9, battery is connected through the fundamental ring, 
as described in paragraph 10, operating the sender overflow relay as 
described in paragraph 19*2* If the (L) relay releases when the switch 
advances out of position 2, or 4, it reoperates over the fundamental 
circuit, dosed through the sender in one of its incasing or final selec 
tion positions, advancing the switch to position 4, or 6, the X commit a tor 
continuing its advance to position 5 or 7. In position 5, the (L) relay 
reoperates over the fundamental circuit, advancing the switch to position 
6, the X comnutator continuing its advance to position 7. With the switch 
in position 7, the. L relay operates as described in paragraph 6, advanc 
ing the sequence switch to position 8, the X comnutator continuing its ad 
vance to position 9* In position. 9, the (L) relay reoperates over the 
fundamental circuit, as described in paragraph 10, advancing the switch 
to position 11, operating the overflow relay, as described in paragraph 
19*2* With the switch in position 11, the (A) relay finds a closure 
through the distrlet, operating the relay, and advancing the switoh to 
position 12, in turn operating the (PD) relay, advancing the switch to 
position 13, The (ID) relay releases in position 13, and the (L) relay 
reoperates and advances the switch to position 14, where the (L) relay 
releases, causing the switoh to advance to position 15* In position 15, 
the (L) relay reoperatee, advancing the switch to position 16, releasing 
the (L) relay, the X comnutator oontinuing its advance to position 18, 
where the circuit is restored to normal by the Y comautator*

ENG: B.F.H.
June 28, 1923*
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