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METHOD OP OPERATION 
FINAL SELECTOR CIRCUIT*

With Marginal Test-Arranged For Routine Subscriber's Line Testing-Full 
Mechanical Switching System.

? •
page 8. - The circuit requirements have been changed to read as follows:

THE READJUST REQ.UIREMENTS SHOWN B ELOW ARE FOR MAINTENANCE USE ONLY

OPERATE NON-OP ERATE RELEASE

E 527 Special requirements to insure fast release.
(L) Re.adj. .015 amp. Read,). .010 amp. Hold:
Inner Test .016 amp. Test .0095 amp. Bead;). .011 amp.
Wdg • W.C.C. .0185 amp. Test .012 amp.
(1000 
ohms) •

W.C.C. .013 amp.

Outer Test .041 amp.
Wdg. . W.C.C. .086 amp*
(500 ohms). •

E547 Special requirements to insure fast release*
(T) Readj. .048 amp. Read;). *039 amp.
Outer Test .051 amp. Test .037 amp.
Wdg. W.C.C. .107 amp. W.C.C. .017 amo.
(400 
ohms.)

Inner Test *016 amp. Test *00 36 anp.
Wdg. W.C.C. .048 amp.
(900 
ohms) #

NOTES Is- This relay shall be equipped with a removable 
Armature stop (Piece part 163914).

Sol.E9 Special requirements to meet c ircu it conditions*
D20876 Armature travel .020” +, .00 25”.
Coded Readj. .0254 anp. Read,)* .0215 amp#,
E551 Test .0268 amp. Test .0205 airp#.
(P.B.X.) W.C.C. .0268 amp. W.C.C. .0164 anp.
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FINAL SEL:roTOR cmCUIT .. 

issues. 

With Marginal ~st-Arranged For Routine S11bscriber's Line Testing-Full 
Mechanieal Switching System. 

p3ge 8. - The circuit require'Irents have been ehanged to read as follows: 

THE 'READJUST REgUlR.FJ,H:.WTS SHOW BELO'd ARE FOR V.AINTENA't-'CE USE O'tv"I,Y 

E 5?:7 
(L) 
Inner 
Weig •. 
(1000 
ohms). 

OPERATE 

Special requirements 
Re3dj •• 015 311TJ?• 
Test .016 31111). 

w.c.c •. 0185 smp. 

NON-OPERATE 

to insure fast release. 
Readj • .010 smp. 
'rest .0095 smo. .. ~ 

RELEASE 

Hold: 
Readj •• 0ll amp. 
!L'est .012 amp. 
w.c.c . . OlJ 3mp. 

outer 'l'est .041 3.IIlP• 
Wdg. W.C .C • .086 amp. 
(500 ohms). • 
E547 
(T) 
Outer 
Wdg. 
(400 
ohms.) 

Inner 
Wdg. 
(900 
ohms). 

S!)l.E9 
1)20876 
Coded 
E551 
(P .B.X.) 

Specisl requiren:ents 
:ReadJ •• 048 amp. 
Te st .051 3JDP. 
w.c.c .. 107 amp. 

'test .016 aJD!>• 
w.c.c •. 048 amp. 

to insure fast release. 
Re3dj. .039 amp. 
Test .037 a.mp. 
lf.C.0 . . 017 3DI?, 

Test .0036 aup. 

ls- This relay shall be eqltlpped with a removable 
A.rml ture stop (Piece part 163914). 

Spec bl requirenen te to meet :ircai t conii tions. 
Arms.ture travel .020 11 .t ,0025 11

, 

Readj •• 0254 a.Tl!), Readj •• 0215 amp,, 
Te st .0268 3mp. Te st .0205 anp •. 
w.c.c . . 0268 smp. w.c.c •. 0164 Sir!'• 
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t METHOD OP OPERATION 
SCHEMATIC

For -  Pinal Selector Circuit -  With Marginal Test Arranged For -  Routing Subscriber’s 
Line Testing -  Full Mechanical Switching System -

GENERAL DESCRIPTION

1, This c ircu it is  used in a fu ll mechanical office, for establishing connections
between the originating subscriber and the terminating subscriber or P.B,X, lin e , and 
is selected by either a local, cordless or an interoffice incoming selector. This 
circu it may also be used with a portable or permanent subscriber’s line te st s e t  for 
the purpose of establishing connections between the test set and any line vdthing i t s  
range, or to select any or a ll  of the lines in  a bark, step-by-step under the control 
of the te s t set,

2, The principal functions of th is c ircu it are as follows

(1) To select the called line and establish talking connection,
(2) To te s t the line for busy,
(3) To hold i t  busy to other hunting selectors while in use,
(4) To give a busy back signal to the calling subscriber or operator when the 

desired line is  busy,
(5) To select a non-busy line in a P#B,X, group,
(6) To provide means whereby a line te s t set may be used for routine testing  of

REGULAR GALLS

A  3, When an incoming selector connects to the tip , ring and sleeve terminals of 
th is  c ircu it, ground is  connected to the sleeve terminal through the associated incoming 

[ circu it thus making this circuit te s t busy to other hunting incoming selectors* and who 
I fundamental c ircu it is  closod operating the L. relay. The fundamental circuit is  traced 
i from battery through the inner winding of the L relay, lower inner contact of osm G, 
f and the upper inner contact of cam F* over the tip  side of the circuit* through the asso­

ciated incoming circuit and the stepping relay in the sender circu it (not shown) , back 
S' to ground in the associated incoming c ircu it. The L relay* operated (a) locks m  
^ j i r c u i t  from battery through i ts  inner winding and make contact* lower outer contact of  ̂

G* and upper inner contact of cam F, thence over the fundamental circuit to ground in 
"^^he associated incoming circuit* and (b) closes a circuit from ground on i t s  armature* 

through the lower inner contacts of cam B and D and winding of the IK! relay to battery*

lines.

DETAILED DESCRIPTION

OPERATION
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For - Final Selector Circuit. With:M.arginal Test Arrazige4 For·- Routing Subscriber's 
Line fasting - Full Mechanical Switching System .. 

GENERAL DESCRIPTION 

/ ---~-~:::irouit 1s used in a full mechanical office, for establishing connections ··­
.between the originating subscriber and the termina.t1ng subscriber or P.B.X, line, am 

is selected by either a local, cordless or an interoffice incoming selector. This 
circuit may also be used with a portable or permanent subscriber's line test set for 
the purpose of establishing connections between the test set and any line withing its 
range, or to seleot any or all of the li~s in a bank, step..by-step under 1tbo contro~ 
of the test set. 

£. The principal functions of this circuit are as follows:-

( l) 
(2) 
( 3) 
(4) 

(5) 
( 6) 

To select the called line am establish talking connection. 
To test the line for busy. 
To hold it busy to other hunting selectors while in use. 
To give a busy ba.Ck signal to _the oe.lling subscriber or operator when the 
desired line is busy. 
To seleot a non-busy line 1n a P.B.X. group. 
To provide means whe~by a line test set may be used for routine testing of 
lines. 

~_1&t_4A_¥..S 

• 3. When an incoming selector connects to the tip, ring and sleeve terminols of 
this circuit, ground is oonr,ected to the sleeve tannin~ through the assoc.ia.tod inco.mir.g. 

/ 

cirauit tbus making this circuit test busy to other hmting incoming selectors, and the 
fundamental circuit, is closed operating the L. relay. The fundamental circuit is t~aced 
frOJD battery th=ough the inner winding of the L rel~, lower inner contact of oam GJ 

[ 

and the upper inner contact of. cam F, over the tip side of the circuit, through tbe asso-
1 oiated incomi.wg circuit and the stepping relq in ·the sender circuit ( not shov.il) 11 ~~Clr 

to g1•ouni in the associated inoaming circuit. The L rel~, operated (a} leeks i.;'l a 
ir~it fram battery through its inner winding and mke contact, lO\'@r outer con•i;eot of 
am Gi, a.nd upper 1r.ner contact of cam F, thence over the fundamental cirC11it to gt•,)·;;:.~i in 
he associated !nooming circuit, and (b) closes a oircuit from ground on its ama.t·o:ro\) 

through the loV<'er inner contacts of cam E and. D a.Di wil\ding of the ~ relay to bs.tte:cy. • 
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2C relay operates la  th is  c ircu it and lochs in  a c ircu it froin battery through i ts  
winding and make contact to ground on the sleeve of the associated lnocming c ircu it.
The SE relay operated, doses a c ircu it from ground on i t s  armature, through the upper 
outer contact of cam 0 to battery through the R magnet, advancing the switoh to p o s i t io n

In  position 2 a circuit is  closed from ground on the armature of the L relay*, 
through the inner contacts of cam S, to battery through the high speed (ES) magnet*

^  causing the selector to move upward for brush seleotion, As the selector moves up.- 
ward, carrying the commutator brushes over the commutator segments, the A segments 
and brush interm ittently connect ground to the t ip  side of the fundamental circuit 
through the lower outer contact of oam F, holding the L relay operated, but successive­
ly short circuiting th8 stepping relay In the associated sender c ircu it, thus releasing 
sncd permitting the re-operation of the stepping relay u n til sufficient impulses have 
been sent badk to satisfy the sender. The fundamental c ircu it is  then opened by the 
sender releasing the L relay. The L relay released, opens the c ircu it through the 
high speed magnet, thus stopping the upward movement of the selector, and closes a c ir­
cuit from ground on i t s  armature through the upper outer contact of oam B to battery 
through the R magnet advancing the switch to position 3, With the switch in position 

. 3 the tr ip  magnet (2M) operates in a circuit from battery through i ts  winding to ground
through the upper outer contacts of cam I .

5. In position 3, the L relay re-operates and lodes in  the fundamental c irc u it* 
closing A c ircu it from ground on i t s  armature, through the upper inner contact of earn 
B, to battery through the R magnet advancing the switch to position 4. In position 4* 
the HIGH SPEED magnet is  again energiaed oauaing the selector to move 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 s ta rts  upward in  position 4. As the se«= 
lector moves upward, carrying the brushes over the cocmutator segments, the B segment 
and brush interm ittently connect ground to the tip  side of the fundamental c irc u it5 
through the upper outer contact of cam G, holding the L relay operated, but successively 
short circuiting the stepping relay in .the associated sender c ircu it, thus releasing 
and permitting the re-operation of the stepping relay un til sufficient pulses have been

dfcsent back to satisfy  the sender* The fundamental circuit is  then opened by the sender* 
releasing the L relay. The release of the L relay, closes a circuit through the li 
magnet which advances the switch to position 5, In position 5, the L relay again oper­
ates and leeks in  the fundamental c ircu it, closing a circuit from ground on i ts  arma­
ture to battery through the R magnet, advancing the switch to position 6.

6. In position 6, the low speed (LS) magnet is  energiaed in a circuit from battery 
» through i t s  winding, upper inner contact of cam D, and lower inner contact of cam E9 to

•ground on the armature of the L relay, causing the selector to move upward for units
^election. As the selector moves upward carryirg the brushes over the commutator segment, 
the U commutator brush and segments interm ittently connect ground to the tip  side of the 
fundamental circuit through the lower outer contact of cam F, holding the L relay operated 
but successively short circuiting the stepping relay in the associated gender c ircu it, 
thus releasing and permitting the re-operation of the stepping relay u n til sufficient 
pulses have been sent back to sa tisfy  the sender. The fundamental circuit is  then opened, 
by the sender releasing the L relay. The L relay, released, opens the circuit tlu,ough
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-~• 1K re.ley operates lzi this cl:rc~t am loeke_ ln a circuit frohl ~a.tteJ:ly through its 
wincling atld make oon,aot to ground on the e1ee'T8 of the associated. ~nocmlng citcui t. 
~e nt rela3 operated, c~oaGa a circuit ~ram groum on its ormature, through the upper 
011ter oontaot 0£ caa:n C to '"'ttery through the Rmagnet• ad"O'ancing the switoh to position 
a. 

' •• 1n pOsltlon & a oll'Ol.llt ls closed from ground on tho armature of the L relayt • 
•hrough the inner contacts of omn E• to battery through the high speed (BS} ma.gnet9 

• ca.ualng the seleotor to mo'Ve upttal'Q. for brush aaleot1on. As ~he seleotor mo"O'ee up... . 
ward, oanying the comnut&tor bruel:iea over thet comnuta.tor segments. the A s(3gments 
am bruahintermittentlJ oonneo~ groum to the tip side ot the fundamsntal circuit 
~brough the lower outel' oont&et of oam F, holilng the L relq operated, but successive­
ly ~hort eirouitiDg the steppitig rela¥ 1n_tbe asaoctated sender oircuit, thus releasing 
am. permitting the rs-operation of the steppi~ rel~ until auffictent impulses have 
been sent back to aa.tisfy the sender. The fundamental circuit is then opened by the 
send.er releasing the L rela-,v. The L rel8¥ released, opens the cirouit through the 
high speed magnet, thus ·stopping the upward movement of the selector~ and cloees a cir­
cuit tran ground on 1ts S.l'mature through the upper outer contact of oam B to battei-y 
through the R magnet achanoing the switch to position 3• \11th the switch in position 
3 the tr!p magnet· ( ~) operates ln a circuit from battery through its winding to ground 
through the upper outer oontacts of earn I. 

5. In position 3, the L rels_y re-operates and loeks in the fulldamental o1vcuit 0 

olosing a circuit fra:n ground on 1 ta al'IDa.ture, through the upper inner contact of cam 
B1 to b~ttery through the Rmagnet advancing the switch to position 4. In poaition 49 

the JUGH SPEED magnet le again energhed oauaing the selector to move upward for ten;J 
selection. The TRIP magnet being operated in pos1 tion 3 to 6, the previously selfJo·ced 
set of brushes 1s tripped as the seleotor starts upward 1n position 4. As the ee~ 
lector moves upward, carrying the brushes over the commh,tor segmeDts, the B seg,nent 
&Di brush intermit.tent~ connect groum to the tip side of the fundamental c1rcuiti 
through the upper outer oontaot of oam G, holding the L relay operated, but suocasoively 
short circuiting the atepPing relay in .the associated sender cirou1t, thus releas11;g 
and pennitti11g the re-operation of t~e stepping relq unt1l sufficient pulses have been 

esent back to satisfy the sender. The tundemental circuit is then opened by the sende~o 
releasing the L relay. The release of the L relay, closes a. ciroult through the R 

• magnet which advances the switch to position s. In posltion 5, the L relay a.gain ope::­
ates and leeks in the fundamental circuit, closing a circuit from ground on its orme... 
ture to battery through the :a magnet, advancing the switch to position 6. 

6. In position 6, the low ape~ (LS) magnet is energised in a circuit from battery 
1 through its winding, upper inner contact of csm D, am lowr inner contact of eam E9 to 
aground on the arrpature of the L relay, causing the selector to move upward for units 
.. election. As the selector moves upward earry1~ the brushes over the commutator segn:ent, 

the U commutator brush and segments intermittently connect ground to the tip side. of the 
fundamental circuit through the lower outer contaot of oam F, holding the L relay o~erated 

• but auooess1vely short circuiting the steppit1g reley in the associated sender ci~?u1 t. 
thus releasing a.r.d pemittin~ the -re-operation of the s-tep-p1ng-relay until guf£ic;i.ent • 
pulses have been sent baelt to satisfy the seJlder. 'fh.e fum.amental o1rouH is then opened 
by the sender releasing tbe J:. relay. The L relay, released, opens the circuit th:i'ough 
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the LS magnet stopping the upward movement of the selector, and closes a circuit from 
ground on i t s  armature, through the contact of the T-l jack, and lower contacts of 
cam P, advancing the switch to position 7. In position 7, the L relay again operates 
and locks in the fundamental c irc u it, advancing the switch to position 8, the A cam 
carrying the switch to position 9, When the switch advances beyond position 7-1/2 
the L relay is  held operated in a circu it from battery through i t s  inner winding and 
make contact to ground on cam X. In position 9, the 5? relay operates in a circuit 
from battery through the inner contacts of cam I ,  outer winding of the I relay, lower 
contacts of cam S, to ground on the armature of the L relay,

INDinpUAL Lifts. OB FIBffT LIKE QP A P.B1X. GROUP NOT BUSY.

7, The I  relay, operated in position 9, cI obqs a cirouit from ground through 
the lower inner contact of cam I ,  through the lower inner contact of cam J ,  make 
contact of the T relay, through the lower outer contact of can B to battery through 
the B magnet, advancing the switch to position 10, the A cam carrying the switch to 
position 11, The L relay releases when the switch advances beyond position 9. I f  
the sleeve brush is  resting on the sleeve terminal of an idle P,B.X. or individual 
line when the switch leaves positions 9, the T relay releases. The release of the
T relay advances the switch to position 13 in  a c ircu it from ground on cam I , throu$5 
the lower inner contact of cam J , break contact of the T relay, and lower inner con­
tact of cam B, to battery through the B magnet. The A cam advances the switch to 
position 14, In position 14, a cirouit is  closed from ground on the armature of the 
L relay, to battery through the B magnet, advancing the switch to position 15, (talk­
ing position). The release of the T relay in position 9 also connects battery through 
the lower contacts of oamK, the 18 Q resistances, break contact of the T relay, lower 
inner and upper outer contacts of cam L, and sleeve brush to the sleeve terminal of 
the selected lin e , thereby making i t  te s t busy to any other hunting selector. When 
the switch enters position 12*3/4, a circuit Is closed from ground on cam I ,  through 
the lower outer contact of cam E, to operate the selector group register.

PISCpNNECTXC’K.

8, When the associated incoming selector returns to normal, ground is discon­
nected from the sleeve terminal, thus releasing the IK relay. The OK relay, released, 
connects ground through the inner contacts of earn 1, break contact of the 5K re.j*ay,
to the s1sqv8 terminal thus holding the selector busy to other hunting incoming se­
lectors un til the switch advances to normal, and closes a cirouit from ground on ic 3
armature, through the lower outer and upper inner contacts of cam N, to battery
through the outer winding of the L relay. The L relay operates in th is circuit-*,ad­
vances the switch to position 16 and locks provided the receiver at the called sta­
tion  has not been replaced on the Bwitchhook, The locking circuit is  traced iroin ^
battery through i ts  inner winding and make contact through the outer contacts ci
M, B brush and terminal, over the ring side of the called lin e , through the sub sc ru­
ber’s se t, back over the tip  side of the line , through the T tenninal and arusn^sau 
lower outer contact of cam J , to ground on cam I ,  In position 16, the aS-AE resis­
tance is  connected through the lower contacts of can U, in parallel with the inner 
winding of the L relay. This insures the release of the L relay with a -0,000 jAh 
leak across the line . In position 16 ground on the armature of the L relay is  con- 
nseted through the lower inner contact of cam and the upper outer contact o cam t

. • 
•• 

• 

I 
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the LS magnet atopptng the upward movement ot the selector, and closes a circuit fro~ 
ground on its armature• thl'.ougb the contact of the T-1 jack, am lower contacts of 
cam P, adva-acilf; the switch to position 7_. In Pooltion ?, the .L relay again operates 
and locks in the fundamental circuit, advancing the switch to Position a, the A cam 
carrying the switch to position 9, When the switch advances beyorid position 7-l/2 
the L rel~ is held operate4 in a circuit frcxn battery through its inner winding and 
JDake contact to ground on cam I. In pos1tion 9, the T relay operates in a circuit 
~rem bnttory through tbe inner contacts of oam I, outer winding of the T relay, lower 
eontaata of C21D ~. to ground on the armature of the L rel~ • 

,!~VIj)UJ\L_1'1!Ws,_.QlLE!~T LIN!_.,Of A Lhl.1.JIBOlJE..J!.91_.!3~ 

7 • The i rs1a,, operated in position 9, closes a ciroult from ground through 
the lov.er inner oontact of cam 1, through the lower inner contact ot cam J, make 
Oolltact of the T ~ela.y, through the lower outer contact of cam B to battery through 
the R magnet, .advancing the switch to position 10, the A cam ca:rrying the sw:ltcb to 
position 11. The.L relay releases when tbe smtch advances beyond position 9. If' 
the sleeve brush is resting on the sleew tel'J:Dinal of an idle :e.B,X. or individual 
line when the switch leaves positions 9, the T relay releases. The release of the 
r relay e.clva.noes the -switch to position 13 iu a. circuit from ground on oam I, through 
the lower inner c~ntaot of cam J, break contact of the T rel.38, and lower inner con.. 
tact 0£ cam B, to battery through the R111agnet. The A Ccll:D advances the switch to 
position 14. I'D position 14, a. eirou1t is closed fran ground on the a.mature cf the 
L relay, to battery through the Rmagnet• advancing tbe switch to position 15, {talk~ 
1ng ~osition), fbe release of the·t rel131 tn position 9 also connects battery throug] 
the lo~~r contacts of oam K, the 18 ~ resi~tances, break contact of the T relay, lowex 
inner and uppar outer contacts of es L, and sleeve brush to the sleeve terminal of 
the selected line, thereby Jllaking it test busy to a.ny other hunting sele~tor. 'When 
the switch enters position 12.3/4, a circuit 1s closed from ground. on oam I, th~ough 
the lomr outer contact· of cam H, to operate the selector group register. 

8, When the associated 1nocu:ing selector returns to ~omal, ground is discon­
nected f~an the sleeve terminal, thus releasing them relay, The 1K relay 2 reiaased, 
oonneots ground through tbe inner contacts of cam 1, break contact of the '.lK l'G~ay9 

to the sleeve terminal thus holdi13g t,he selector b\lsy to other bunting inccan!ng se­
lectors until the switch advances to noimal• and closes a circuit from ground on its 
armature, through tbe lower outer and upper inner contacts of cam N, to b3 tte:y 
through the outer wiaUng of the L rel~. The L relay operates in this cirou~ tc ad... 
vances the switch to position 16 am loo~s provided the receiver at the called st e­
tion has not been replaced on tbs ewitcbhook. The locking circuit is traced fr-om 
battery through its inner winding am mak.e contact through the outer contacts ~f c~ 
M, R brush and terminal, over the riDg side of the called line, through the s~scr~d 
ber~s set, back over the tip side of ~he line, through the T termina.l and tr~:°'!i~ 
lower outer contact of can J, to ground on cam 1, In position 16, th~ 18-~ ~~" ~ _ 
tance is connected tbroug)l the lov.er contacts of ca:n U, in parallel W1 th tne in::i~r 

winding of the L-relay. This insures the.release of the L relay with a lOgO?O ~nw 
leak across the line, In position 16 ground on the armature of the L relay is con- D 
nected through the lower inner contact a£ cam E~ a:rid the upper outer contact of 02.ID 1 
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to the (P,S,) selector time alarm c ircu it, thereby operating an alarm i f  the switch 
remains in position 16 for an abnozmal length of time, UShen the receiver is  re­
placed on the switchhook at the called station, the I* relay releases, advancing the 
switch to position 17, In position 17  ̂ a c ircu it is  closed from ground on the arma­
ture of the UK relay, through the lower odter contact of cam 0, to battery through 
the R magnet, advancing the switch to position IQ. The TRIP magnet is  operated in 
position 17 and 18 to guard against the brushes catching on the tr ip  finger on the 
downward movement. In position 18 a circu it is  closed from ground on cam I ,  through 
the upper outer contact of cam H# .vlower outer contact of cam D, and the upper outer 
contact of cam R, to battery through the ROW magnet, causing the selector to move 
downward, When the selector has returned to noimal, a circu it is  closed from ground 
through the Y commutator brush and segment, and upper inner contact of cam C, to 
batteiy through the R magnett  advancing the switch to position 1,

9, I f  the sleeve brush is  resting on the sleeve terminal of a busy individual 
line, when the switch enters position 9, the P,B,X, and TB relays operate, in a c ir ­
cuit from ground through the lower inner contacts of cam I and E, winding of the 
P,B,X, relay, winding of the TB relay, make contact of the T relay, lower inner and 
upper outer contacts of cram L, and S brush, to battery on the sleeve terminal of the 
busy individual lin e . The T relay holds in  a c ircu it through i t s  inner winding to 
ground on the armature of the TB relay, advancing the switch to position 10, the A 
cam advancing i t  to position 11, When the switch advances beyond position 9, the 1 
relay releases. In position 11, a c ircu it is  closed from ground on the armature of 
the L relay, to battery through the R magnet advancing the switch to position 12, In 
position 12, a circuit is  closed from ground through the lower inner contacts of • 
cams I ami J , make contact of the T relay, lower inner contacts of cams P and G, to 
battery through the inner winding of the L relay. The L relay operates in th is  c ir ­
cuit and locks in  a c ircu it from battery through i ts  inner winding and make contact, 
to ground on cam I ,  advancing the switch to position 13, The A cam advances the 
sv/itch to position 14, In position 14, a c ircu it is  closed from ground on the arma­
ture of the L relay, through the lower inner and the upper outer contacts of cam E, 
to batteiy through the DQVJN magnet, causing th is  selector to move downward. When 
the selector reaches normal ground on the Y conmutator brush and segment is  connected 
to the R magnet through the upper inner contact of cam C, advancing the switch to 
position 17, When the switch advances the L relay releases, thereby releasing the 
DOW magnet and the T and TB relays release. In position 17 a circuit is  closed 
from ground through the contacts of the busy back interrupter, through the inner con­
tacts of cam 0, outer winding of the T relay and inner contacts of camK, to battery, 
alternately operating and releasing the T relay. The operation of the T relay closes 
a o ircu it from the busy back tone c ircu it, through the 19-AN resistance, lower contacts 
of cam L, make contact of the T relay, inner contacts of cam M, over the ring side of 
the trunk end through the winding of the repeating co il in  the associated incoming se­
lector circu it to ground, giving a busy tone to the calling subscriber, A c ircu it is  
also closed from battery through the lower inner and upper outer contacts of camK,
18-AT resistance, make contact of the T relay, through the inner contacts of cam S', ove: 
the tip  side of the trunk, winding of the supervisory relay (when provided) and repeat* 
ing coil in  the associated incoming selector c ircu it, to ground,__causing the supervisory 
relay to operate and release as controlled by the T relay. When the calling subscriber

\ • 

• 
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to the (P.s.) selector t~e ai• cS.rouit, the1eby operating an al.am 1f the swit~h 
nma.ins in P0s1tlon 16 for an abnorinal iength of time.- When the receiver is re­
placed on the swi~cbhoOk at the called station, the L relaf releases, advancing the 
switch to position 1'1. In position 17~ a circuit is .closed £ran ground on the arma­
ture of the ~ relay, through the lower outer coniaot of cam C, to battery througb 
the ll magnet, adv-?-Z1cing the switch to position 18. The TRIP magmt is operated in 
posit-ion 17 am 18 to gua.J'd against the bfUSh,es catching on the trip finger on the 
downm.rd movement. In position 18 a oiro\2$.t is cl9sed fran ground on cam I, thro,::gh 
the upper outer contact or oam H• _•lower outer contact of cam D, and the upper outer 
contact of cam R, to battery through the P09!l magnet, causing the selector to move 
downward. When the s(3lector has returned to noimal, a circuit is closed from ground 
through the Y cammutator brush and segment, and. upper inner contact of cam C, to 
battery through tbs R magnet• advancing the switch to position 1. 

J.fil)I ~~-~NE_]Y_a 

9. If the slee~ brush 1s rest1Dg on the sleeve terminal of a busy individual. 
line, men the switch enters position 9, the P.B.X. and TB rel~s operate, in a cir­
cuit fran ground through the lower inner contacts of oam 1 and H, winding of the 
P.B.x. relay, winding of the fB relay, make eontaot of the t rela¥, lower icner and 
upper outer contacts of cam L, and s brush, to batteey on th~ sleeve terminal of the 
busy indiviiual line. 1lle T relay holds S.n a circuit through its inn~r winding to 
ground on the armature of the TB relay, advancing the switch to position 10, the A 
cam advancing it to position 11, Whan the switoh advances beyond position 9, the L 
relay releases. In position U, a. o1rcu1t 1s closed frcin ground on the a:rma.ture of 
the L rela.v, to battery through t}?.e B magnet adva.no1og the switch to position 12. In 
position 12, a. ·circuit is closed from grown through the lower inner contacts of · 
cams I aDi J, make contact of the T relB¥, lo"~r inner contacts of cams "i and. G, to 
battery througb the inner winding of the L rel~. ~e L rel~ operates in. this cir­
cuit and locks tn a circuit fra:n 'battery thro-ugh its inner ulnding and make contact, 
to ground on oam 1, ad.vaDOing the switch to pos:l tion 13. The A cam advances the 
S\Vi toh to position 14. In pos1~1on 14·, a circuit is closed from ground on the anna­
ture of tbe L relal, through tbe lower inner and the upper outer contacts of can E, 
to battery through the DOWN magnet, causing this selector to move downward. When 
the selector reaches normal groum on the y ccmnutator brush and seg,:Dent is connected 
to the R magnet through the upper inner oontaot of cam o, adva.noing the switch to 
position l?. Wbeu the switch advances the L relay releases, thereby releasill€ the 
DOViN magnet and the T and TB relays release. In position 17 a circuit is closed. 
from ground through the contacts of the busy back interrupter, through the inner con­
tacts of cam o, outer winding of the T relay and inner contacts of oamK, to battery, 
alteruately operating and releasing the T relay. The operation of the T rela_v closes 
a oircuit from the busy back tone oircw.t, through the 19-AN res1stance 9 lower ccntacts 
of cam L, make contact of the T relS¥, inner conta.cts of cam M, over the ring side of 
the truillC end through the. winding of the repeating coil in the associated inomiir.g se­
lector circuit to ground, giving a busy tone to the calling subscriber. A ci.rcnit 1s 
also closed fran battery through the lower inner and upper outer contacts of ca:n~9 . 
18-AT resistance, make contact of the T relay, through the inner contacts of 03XII ~, ove_ 
the tip side of the trunk, winding of the supervisory relay ( v~ben provided) and '-'G:P~at .... 
1ng coil in ~he associated inc<llling selector circuit, to_groun_d, ca.using the super-vlsor~ 
relay to operate a?ld release as controlled by the t relay. When the calling suosc~iber 

• 
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or operator disconnects, the associated incoming selector returns to normal, releasing 
the IK relay. The release of the TEC relay advances the switch to position 18. Prom 
th is  point on, the c ircu it functions as described under ’’Disconnection11.

FIBST BUT NOT AIL LINES OF A P.B.X. GROUP BUSY.

10* I f  the sleeve brush is  resting on the sleeve terminal of a busy P.B.X. line 
other than the la s t  in  the group when ths switch enters position 9, the TB relay oper­
ates in a circu it from ground through the lower inner contacts of cam I and E, windings 
of the P.B.X. and TB relays, make contact of the T relay, lower inner and upper outer 
contacts of cam L and s brush, to battery on the sleeve terminal of the busy P.B.X, 
lin e . The TB relay operated closes the holding circuit through the inner winding of the 
T relay. The P.B.X, relay does not operate at th is  time due to the high resistance of 
the busy P.B.X* sleeve c ircu it. The B relay operated, advances the switch to position 
10, the A cam advancing i t  to position ll*  The L relay releases when the switch ad­
vances beyond position 9, In position 11 the L relay re-operates in  a c ircu it from 
ground through the lower inner contacts of cams I a n d j ,  make contact of the T relay, 
break contact of the P.B.X, relay, inner contacts of cam G, to battery through the inner 
winding of the L relay. The L relay operated, closes a c ircu it from ground on i t s  anna- 
tu re, to battery through the LOW SPEED magnet causing the selector to  move upward and 
hunt for an idle P,B,X. lin e . When an idle line is  found the TB relay releases and the 
holding circuit through the inner winding of the T relay is  opened, but the T relay does 
not release immediately due to a c ircu it being closed from ground through the 0 commutator 
brush and segment, upper outer and lower inner contacts of cam 0, outer winding of the T 
relay, inner contacts of cam N, to battery through the outer winding of the L relay.
When the brushes are centered on the idle line terminals, the c ircu it through the C 
commutator brush and segment is  opened, and the 3D relay releases, in turn releasing the 
L relay. The release of the L relay advances the switch to position 12, and opens the 
circu it through the LOW SPEED magnet, stopping the upward movement of the selector. In 
position 12 a c ircu it is  closed from ground through the lower inner contacts of cams I 
and J , break contact of the T relay, lower inner contacts of cam B, to  battery through 
the B magnet, advancing the switch to position 13, the A cam advancing the switch to 
position 14, Prom th is  point on the c ircu it functions as described under ’’Individiial 
Line or f i r s t  line of a P.B.X. group not busy M*

t

The adjustment of the 0 commutator brush, with relation to the tripped 
sleeve multiple brush, is  such that i t  does not break contact with the C 
commutator segment u n til slightly  after the holding circuit through the 
inner winding of the L relay is  opened by the sleeve brush leaving the 
busy terminal and is  making contact with the sleeve terminal of the idle 
line . The LS magnet remains operated and the selector continues to move 
upward u n til the brushes are carried slightly  above the center of the idle 
line terminals, allowing the locking pawl to enter the notch on the rack 
attached to the brush support rod. At th is time the holding circuit 
through the outer winding of the T relay is  opened at the G commutator, 
releasing the T relay. The T relay, released, opens the holding circuit 
through the inner winding of the L relay. The L relay releases discon­
necting ground from the commutator feed bar G, and releasing the LS magrat. 
The selector then drops into place, thus centering the brushes on the line
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or operator disconnects, the associated incoming selector returns to normal, releasing 
the !IK relay. The release o:t the ~ relay advances the switch to position 18. From 

•, this point on, the circuit functions a.s des~ribed under "Disconnection"• 

flliSf..mlUOT A¼it LI!@~ OF l, p .BI X, GROUP BUiL, 

10. If the sleeve brush 1s resting on the sleeve terminal of a busy P • .a.x. line 
other than the la.st in the group -when the switch enters position 9, the TB relay oper­
a.tea in a circuit from ground thro-ugh the lower inner contacts of cam I and H, windings 
of the P.B.X. and TB relays, make contact of the T relay• lower inner ·and upper outer 
contacts of cam Land S brush 1 to battery on the sleeve telmina.l of the busy P.B.x. 

- line. The TB relay operated closes the holding circuit through the inner winding of the 
T relay. ~e P.B.X. relay does not Ol)erate at this time due to the high resistance of 
the busf P.B.X. sleeve c1reuit. The B r~lay operated, advances the switch to ]ilosition 
lo, the A. cam advancing it to :position u. 1!>.e L relay releases when the switch ad- • 
vanoes beyond position 9. Iu position 11 the L relai re-operates in a cirouit from 
ground through tba lower inner contaots of cams I am J, make contact of the T :relay, 
bl'.ea.k contact of' the P,B.X. rela1, inner contacts of 08III G, to 'battery through tba inner 

. winding of the L relay. 1'he L relas c,]i)e.rated, closes a circuit fran ground 011 its an::ia­
t1l,J;'El, to battery through the LOW SFEED magnet caus1Dg the selector to move upward and 

, hunt f'or an idle P.B.X. line. When an idle line is found the TB rel~ releases and the 
holding c1roui~ through the inner winding of the T relay 1s opened, but the T relay does 
not release mediately due to a circuit being closed from ground through the O commutator· 
brush and segi:oent, upper outar and lower inner contacts of cam o, outer winding of the T 
relay, inner contaota of cam N, to battery through the outer w1txl1ng of the L relay. 
When the bruspes a.re centered on the idle line terminals, the circuit through the O 
commutator brush and segi:oent is opened, and the? t'elay releases, in turn releasing the 
L relay. The release of the L relay advanc~s the switch to position 12, and opens the 
circu~t through the LOW SPEED magnet. stopping the upward movement of the selector. In 
posi t1on 12 a ciroui t 1 s olosed fran .grou.nd through the lower inner contacts of CBnls I 
and J, break oontaot of the T relay, lower 1nner contacts of cam B, to battery through 
the B magnet, advancing the switch to position 13, the A aam advancing the switch to 
pos1 tion 14. From this point on the ciroui t fUnctions as described under "Individual 
Line or first line of a F.B.X. group not busy"• 

NOTE:-

• 
~he adjustment of the O canmutator brush, with relation to the tripped 
sleeve multiple brush, is such that it does not break contact \;1th the 0 
com:nutator 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 is making contact with the sleeve terminal of the idle 
line. fhe LS magnet remains operated and the selector continues to moye 
upward until the brushes are carried slightly above the center of the idle 
line terminals, allomng the locking pawl to enter the notch on the raok 
attached to the brush support rod. At this time the holding circuit 
through the outer winding of the T relay is opened at the C commutator, 
releasing the T relay. The T relay, released, opens the holding circuit 
through the inner winding of the L relay. The L relay releases discon­
necting ground from the ccm:nutator feed bar G, and releasing the LS magmt. 
The selector then drops into place, thus centering the brushes on the line 
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«*Sr- terminals. During P*B*X. hunting in  position 10-3/4 to 11 the commutator 
t*d, feed ground is  supplied through cams D and E* from ground in the armature 

of the L relay, and under control of the T relay* This is  to prevent the 
re-operation of the L relay by the closing of a c ircu it through the C commu­
ta to r brush and segment, on the overthrow of the selector or as i t  drops 
into place.

' LIKES OF A GROUP BUSY

^  11. I f  a ll the P.B.X. lines of a group are busy when the selector travels upward
in position 11, the P.B.X, relay operates, when the sleeve brush makes contact with 
the sleeve terminal of the la s t line of the group as explained under (INDIVIDUAL LINE 
BUSY), opening the c ircu it through the winding of the L relay. The L relay releases 
opening the circuit through the LOW SPEED magnet^ thus stopping the upward movement of 
the selector. The release of the L relay also advances th9 switch to position 12, From 
th is point on, the c ircu it functions as described under "INDIVIDUAL LINE BUSY".

ROUTINE TESTING OF SUBgCMBEP^^LINR.

12. When used in  connection with a subscriber’s line te s t set jacks T-l and T-2 are 
connected to the corresponding jacks in  the te st set by means of patching cords* The 
te st set supplants the functions of the incoming selector and sender circu its used in 
completing a c a ll. The final selector is  held busy to other selectors during the te s t­
ing period by ground, connected to the sleeve of jack T-l, The fundamental c ircu it is 
closed through cam Q and the tip  of jack T-l, instead of cams F and G and the t ip  of 
the lin e , as when used on a (REGULAR GALL). With the above exception, the circuit 
functions the same under control of the te s t se t, as previously described un til the 
switch reaches position 6. With the switch in positipn 6, the c ircu it normally used to 
advance the switch out of position 6, being open at the T-l jack spring, prevents the 
switch from advancing out of "unit selection position". In position 6, the tip ,rin g  
and sleeve brushes rest on th9 terminals of the line to be tested, and battery in the 
te st circu it is  connected through the sleeve of the jack T-2 to the sleeve tenainal 
holding the selected line busy. Tho te s t c ircu it is  connected to the line through the 
tip  and ring of'jack T-2, All the lines in the bank may be tested by the.operation of 
a "stepping" key, in  the t9st s9t. The operation of th is key closes the fundamental 
oircuit through jack T-l, operating the L relay. Th© L relay operated closes a c ircu it 
through the LS magnet which moves the selector up to the terminals of the next lin e .
The fundamental cirouit is  then opened in the te st c ircu it, releasing the L relay# thus 
stopping the selector. All the lines may be selected step-by-step. To re-set the se­
lector to te s t in another group of lines or to restore the circuit to normal* a "dis­
connect" key in the te s t set is  operated, which opens the holding circuit through the 
IK relay thus releasing i t ,  advancing the switch to position 14. From this pointy on 
the return of the switch to normal takes place as described under "Disconnection ' •

NO TEST FEATURE.

13. On "no te s t"  calls made over Cordless Incoming Selectors a circuit is closed -̂ .n 
position 7 from battery on the ring side of the trunk, through the upper outer a^a^~0v'rer 
inner contacts of cam N, outer winding of the T relay, and upper inner contact ô- 
J to ground, operating the T relay. The T relay, operated, closes a circuit from ery

I 
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terminals. Daring i>.a.x. hunting in position 10-3/4 to 11 the colJIIlutator 
feed ground '-s suppliled through cams D and .E• frcm ground in the amiature 
of the L rel~, am under control of the '? relay. This 1s to prevent the 
re-operation of t.he l, relay by the closing of a. circuit through the O comnU­
tator bruah and segment• on the overthrow. Jf th~ selector or as it drops 
into place. 

I #'k-4-? ,..B~!,INES OF A GROUE_filT§! 

9 11. If all the F,B.X. lines of a group are busy when the selector travels upward 
in position 11, the P.B.X. relay operates, whe·n the sleeve brush makes contact with 
the sleeve terminal Qf the last line of the group as explained under ( INDIVIDU.J\L LINE 
.BUSY), opening the circuit throu~ the wind.1~ or the L relay. The L relay releases 

. oj?enlng the circuit through the LOW SPEED magnet• thus stopping the upward movement of 

• 

. the selector. The release of the L rel3iV also advances the switch to position 12. From 
this point on, the circuit functions as described under "INDIVIDUAL LINE BUSY". • 

itQ~I@ !§STI!fG...QE S!mSOBf!mii~.Q..L!~ 

12. Whan used in connection wit~ a subscriber's line teat set jacks T-1 ~nd T-2 are 
connected to the corresponding jacks in the test set by me3lls of patohing cords. The 
test set supplants the functions of the incoming selector and sender circuits used in 
completing a call. The final selector ls held busy to other selectors during the test­
>ng·periocl 'by groum, connected to the sleeve of jack T-1. The fundamental circuit is 
closed through cam Q and the t1p of jack T-1, instead of oams F and G and the tip of 
tho line, as _when used on a (BEGOLAR OALL). With tha above exception, the circuit 
functions the same under control of the test s~t, as previously described until the 
switch reaohes Position 6. With the switch in positiS>n 6, the circuit no.rmally used to 
advance the switch out of Position 6, being open at the T-l jaok spring, prevents the 
switch :t:rom advancing out 9f "unit .selection position". In position 6, the tip.rin~ 
and sleeve brushes rest on the terminals of the line to be tested, and battery ~n the 
test circuit 1s connected through the sleeve of the jack T-2 to the sleeve terminal 
l1olding the selected line busy. The test circuit is connected to the line thrcugh the 
tip and ri-ng of·Jaok T-2. All the lines in the bank m3iY' be tested by the_operation_of 
a "stepping" key, in the test set. The operation of this key closes tha fundament_cl 
oirouit through Jack T-1, operating the L reley. The L rel~ operated ol~ses a· e~rcu1t 
throue..h the LS magnet m1chrooves the selector up to the tel'JDinals of the n~xt line. 
The fundamental cirouit is then opened in the test circuit. releasing the L relay• thus 
stopping the selector. illl the lines m3iV be selected step-by-step. To re-set these-

.lector to.test in another group of lines or to restore the circuit to normal; a "dis­
connaot" key in the test set is opsrated, which opens the holding circuit_thro~gh the 
'lK relay thus relea'Ulng it, advancing the switch to position 14. Fr?ID this- P:>1 n\ on 
the- return of the switch to normal takes place as described under 0 D1sconnection • 

NO TEST F~URE. 
-------------

13. On °no test" calla made over Cordless Incoming Selectors a circuit is clo~e~ in 
position 7 frcm battery on the ·ring side of the trunk, through the upper outer and _ouer 
inner contacts of C811l N outar wind.inc of the T relay, and upper inner contact of .!?8lD 

' • ~ i • t from b·~tt 0 ru J to grow:id, operating the T relay. ~he T relccy-, opera-tad, clOJ38S a o rcui - " .r 

I 
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through the R magnet, lower outer contact of omn Bf make contact of the 0? relay, to 
grounct. on cam *F, advancing the switch to position 9. The T relay releases when the 
switch advances beyond position 8. In position 9 a circuit is  closed from battery 
through the R magnet, and upper outer contact of cam B, to ground on the anuature of 
the L relay advancing the switch to position 12, Since the T relay does not operate 
in 9 the te s t of the line selected is  omitted and in position 11 P,B,X, hunting is  
omitted. In position 12 a circu it is  closed from battery through the R magnet, lower 
inner contact of cam B, and break contact of the T relay, to ground on cam J , advancing 
the switch to position 13. In position 13 a c ircu it i s  closed (as in position 9) ad­
vancing the switch to position 15,

PRSRiLVTURB RELEASE

14, Yi/hen ground is  removed from the sleeve of the incoming circu it at any time be­
fore the switch advances from position 14, the 3K relay releases, connecting ground 
through the upper inner contact of cam I to the sleeve lead making the selector busy 
until the switch returns to normal. The SC relay released, also closes a c ircu it from 
ground on i t 3 right armature through the lower outer contact of cam 0, advancing the 
switch to position 14, Ground on the armature of the L relay advances the switch to 
position 15, The return to normal from th is  point on is  as described under d iscon ­
nect ion'1.

TELL Ti\LS

15, Should the selector travel to the te l l  ta le  position during selection in posi­
tions 2, 4, 6 or 11 a circuit is  closed from ground on the X commutator brush and 
segment, lower inner contact of cam 0, to battery through, the R magnet, advancing the 
switch to position 7 or 12, The switch advances from position 7 or 12 to position 15 
as described under ♦•Units Selection” and “Individual line or F irs t line of a P.3.X. 
Group not Busy**, The return to normal from position 15 takes place as described under 
d i  sconnection”.

I 

• 
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•··- through the R magnet, lower outer contaat of 03m B, m.ake contaot of the T rela_v. to 
groW'ld on cam J 1 ~ve.ncing the switch to :position 9. The T relay relea.aaa men the 
switch advances beyond position a. lt1 Position 9 a circuit is closed fran batter$' 
through the_li magnet, and upper outer conto.ot of cam B, to ground on the annature of 
the I, relay odvanclng the switch to position l2. Slnoe the T relay does not operate 
in 9 the test of the. line selected is omitted a.nd in pcsi tion 11 P.B.X. hunting is 
omitted. In position 12 a circuit is ciosed fran battery through the R ma.gnat. lower 
inner contact of aam B, and break contact of the T relay• to ground on cam J, advancii:ig 
the switch to position 13. ln position 13 a circuit ls closed (as in Position 9) ad-

• va.ncing the switch to position 15. 

E~lftTURE REL~~-

14. When ground 1s :r.811l0ved from the sleeve of the incoming circuit at any time be­
fore the swi~oh advano~s from position 14, the~ relay releases. connecting ground 
tllro~h th~ upper lnner contact of cam I to the sleeve lead making the selector busy 
ut1til the S'f1itch returns to noima.1~ ~e ~ relay released, also closes a circuit from \ 
ground on its right annature through the lower outer contact of Clill c, adval'lc1ng the 
snitch ta position 14. Groum. on the armature of the L relay adva.noea the ,switch io 
position 15~ fhe return to normal from this pc,nt on is as describeq. under "D1soon-
nection". 

15. Should the selector travel to the tell tale position during selection in posi­
ticns 2, 4, 6 or 11 a oirouit is closed fran ground on the X comnutator brush and 
seg)llent, lower inner contact of oam c, to battery through the R magnet. advancing the 
switch to position 7 or 12. fhe switoh advances fran position 7 or 12 to position 15 
as described under "Units Selection" and 11ID11v1dual line or J?irst line of a P.B.X. 
G1·c-.ip not Busy". The return to nonna.1 from posltion 15 takes place as desor1bed under 
"Di soonneotion" • 

• 

I 
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# CIRCUIT HBGJJIBSkIBUTS

OPERATE BON-OPBRATg RELEASE

£ 5 6 5
(IK )

Test ,019 amp,. 
Beadj, ,017 amp.

Te st ,0l0 amp, 
Beadj, ,011 amp.

v E547
k?)
^ u t e r  Wdg, 

(400)

Test ,049 amp, 
Beadj,  ,046 amp.

le s t ,029 amp. 
Be ad j , ,021: amp.

Inner Wig. 
(900)

Test ,016 amp.
0

E 527

( D
dinner Wdg,
- U o o c )

Test • ,0165 amp, 
Readj, ,015 amp.

Teat ,0095 amp, 
Baadj,  ,010 amp.

IOuter Wdg, 
(COO)

Test *042 amp.

S p l , E9
D -2 0 S 7 5

C oded 3 5 5 1

Test * 0 268  amp. 
Read;}, * 0 2 5 4  amp.

Test ,0^05 amp, 
Beadj, ,0215 amp.

Sl.C-83 Test ,0065 amp,
(TB) Read;), ,0062 amp.

Test ,0009 amp,
Baade, ,001 amp*

\

/
(

2JG.-ROC-JO
vVX8/21.

cb: ' d. —chw. APPROVED -  C. L. SLUYIER, GJI.X.,

t 

) 

• 
' • 

E565 
{m) 

ij
E547 

' !r) 
uter Wdg. 

(400) 

Test .019 amp. 
ReadJ •• 017 amp. 

fest .049 Bml)e 
ReadJ ., .046 amp. 

Inner Wig. fest .016 amp• 
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