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Western Electric Co., Incorporated, 
&luipment Engineeri~g Bri.ncl1, Ba.wth0rne .• 

This Method of Operation was prepared f'rom Issue 31 of Drawing 2)96?5 .. '.• 

METHOD OF OPZRA'l'ION 
Panel System - F.1.nal Circuit - With Time Measure Release On Perma~nt Signal 
and for 1,?outine Testjng of Subscriber's Lines • 

' DEVJ!:LOPMEN'T / 

1. PURPOSE OF CIRCU'IT 

This circuit 1s for the purpose of' completing connections f'rom a 
manual or panel office to a aubscrj_ber'e or PBX line in a ground 
cut-off relay panel office. Jt is arranged to release on "No _Test" 
calls under control of the calling end and on permanent si~nals to 
release dter a time interval. Jacks are prov1ded whereby subscribers' 
lines May be tested. 

2. !J2RlCING . LD!'lTS 

2.1 The maximum external circuit subscribers loop resistance is 
750 ohms with "S" wiring and 1500 ohms \Tith "T" wiring. 

2.2 The minill11.lm subscribers line insulation resistance for the 
abow limits is 101 000 ohms. 

2.3 '?be maximum external cjrcuit loop resistance for selections 
is 1474 ohms with minimum trunk insulation resistance 30,000 ohms. 

,• 

OPERATION 

3. j?RlNCIPAL FUNCTIONS 

This ci;rcuit is used to establish a connection from the ineeming se­
lector multiple to \ a subscriber's or PBX line. Its functions are Q 
follows:-

.3.01 Selects proper subscriber's line by means of brush, tens and 
unit selec~ions. 

3.02 Tests subscr1ber 1 s line for an idle or busy condition. 

Advances ineoming selector when sele~tions are -completed. 

'3.04 Fo:- individual line or PBX group busy - Restores elevator rod 
to normal and transmits "busy back" tone to calling subscr~ber and 
•btus7 bac~n groupd to incoming selector cJrcu:its. 

Prepare~ talking circuit when line is idle. 
_j 

Accomplishes PBX bunting when the i'irst line of the called PBX 
i C! rn1111v_ ' 
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3.07 Advances .t'rom talki ng position under control ort~ inco~ 
selector. 

3.08 Returns to normal after cal ling subscriber djaconnects under 
control of called subscriber or int errupter. _ '. · 

Disregards busy condition on n1-1o '!'est" call••• 

J.1O Returns to normal without awaiting called subscrfter'• re• 
lease after talking on "No Test" calls • 

.3.11 Maintains busy condition from the t i me that the called line 
has bean selected (if it has been found idle) ·unt.11 tbe"tip"a.nd 
nring• leads are opened after conversation has been completed • 

.3.12 Operates trip magnet in tr...e down drive positions. 

J.1.3 Group peg count register • 

.3.14 Restores to normal on premature disconnect. 

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

3.16 Return of sequence mtch to normal, ~n moTed out of posi-
tion 1 rr.a.nually • 

.3.17 Private automatic exchange (PU) station selections. 

J.18 Arranged for routine testing of aubacribers• lines with sub-
scriber's line test set. · . 

3.19 . Arranged for testing or BUbseribera• llnee from the test desk • 

.3.20 Releases on permanent signal after an interval of ti••· 

3.21 Transmits "buq back• tone to calling subscriber and retm-ns 
to normal under oontrol of incoming on tell tale. 

3.22 le arranged to trip ringing cm,r tip on bus7 back when ued Yi.th 

\. 

.· Ji· 

)\ _-' :, 
. ·( 

.. 

. -~ 

incoming arranged to connect ringing. cm-rent to tip of incoming multiple. 

J.23 Ia arranged to operate a p-oup bu7 register wben all final in tbe 
group Qecome bua7o · 

CONNECTING CIRCUITS 
. 

4.1 Line ftitcb ard ground eut•ott re~ line finder cfreuits., 
• . . ' 

4.2 Regulal" local, cordlee• am intero.rtiee incoming ael~r ott_,_b,. 

· standard two and three digit sender•, cordless sealer aelctetOl" · 
cu.it' and cord.less aanden. 

_Miacellaneoua register circuit. 
•• ,• ••, .:•: •. ·• ' •'•M• 

. " ,1 

' ., 

) 

; 
l 
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4.5 lliscellaneous tone and interrupter circuit. 

4.6 Test selector circuit. 
) 

4.7 Subscriber's line test set. 

1scRIPTI0N 01'' 0PERA'T'I0N 

5. SEirn 

When an Jncoming selector seizes the tip, ring and sleeve terminals 
of this circuit, ground in the incoming i s connected to the sleeve ter­
minal ma.king this circuittest busy to other hunting incoll'.ing selectors 
and the incoming advances to the selection beyond position. With the in­
coming in selection beyond position, the final (L) relay operates over 
the fundamental circuit in series with the stepping relay in the sender. 
The (L) relay O:)erated operates the (TK) relay. The (TK) relay operated, 
locks to ground on t~e sleeve of the associated incoming selector circuit 
and advances the switch to position 2. 

6. BRUSH SELECT!0ij_ 

With the switch in position 2, the high syieed up drive magnet (HS) 
operates, causing the selector tp m~y.e upward for brush selection. As 
the selector moves upward carrying the commutator 'crushes over the com­
mutator ! segments, the A segment,s ;rnd 'b:r-ush ir::termittently connect ground 
through to the tip side of the fundamental circuit, alternately closing 
and opening a, short circuit around the steppj_ng relay in the associated 
sender circuit, thereby relea sing it and permittj_ng its reoperation. 
When sufficient impulses have beeh· sent back to sat~ sfy the se:-:der, the 
fundamental circuit is Opened by the sender, releasing the (L) relay a.nd 
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 SELECT ION •. 

In position 3, when the fundamental circult is closed l7 t he sender,. 
the (L) relay operates advancing the switch to r os~tion 4. The (HS) mag­
net is again operated and the selector moves upward for tens selection. 
The trip magnet beit,g operated in positions 3 to 5, the previo1_2 sly se­
lected set of brushes is tripped as t!1e selector moves upward in posi-

ion 4. Also as the selector moves upward, the B commutator segments and 
brush intermittently connect Ol)und to the tip side cf t r..e f'unda r:-•e rtal 
circuit,. alternately closing and opening a short c:ircuit 3.round the step­

. ping relay in the associated sender circuit, an_r,l thereby releasing 3.nd 
permitting the reoperation of the stepping relay un.,_ il sufficient i m­
pulses have. been sent back to satisfy the sender. · The f'uncfo. me ntal circuit 

,:i J1 ,,, 

t 
I ,.... 
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is then opened by tbe sender, releasing the (L) relay which opens the 
circuit through the (HS) magnet, stopping the upward movement of tne 
selector and advancing the switch to position 5. 

8. UNITS SELECTION 

When the f'unda.mental circuit is again closed through in the sender, 
the (L) relay operates advancing the switch to position 6. The low 
speed (LS) magnet operates causing the selector tomove upward, and the 
U commutator brush and aegments function the same as the A commutator 
brush ~d segments as previqusl:, described. When &l,1.t"ficient impulses 
have been sent back to satisfy the sender, the fundamental circuit is 
opened releasing the (L) relay. The release of, the (L) relay opens the 
circuit-through the (LS) magnet stopping the selector brushes on the 
tip, ring and sleeve terminals of the eslled line and ad'V8.nces the 
sw:itch to position 7, the A cam advancing it to posit:ton 8. When in 
position 6 3/4, the (PBX) relay is connected in parallel wjth 40 ohm 
resistance (T) to the ring, but does not operate due to the hifh reoiat­
ance to battery in the incoming circuit. As the swjteh advances beyond 
position 7 1/4, ground i~disconnected from the ring permitting the 
associated incoming circuit to advanoe. 

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

1."fith the svritch in position 7 J/4, the (L) relay operates through 
its secondary winding adva.ncing the n:1.tch to position 9. As the switch 
leavez position 8, the (L) relay releases and 1:attery through resist­
ances (B-1) and (B-2) is connected to the S terminalt operating the cut­
off relay in the line circuit • . The release of the (LJ relay also ad­
n.nces the switch to pf?sition 10, the A cam advancing it to positi'on 
12, ground from the armature or the (TK) relay advancing the switch to 
position 1.3 and ground through the break contact of the (L) relay ad• 
vancing the switch to position 14. As the S1ritch passes through posi­
tion 12 1/2, ground through cam Dis connected to the selector group 
register operating that register. 

10. D:'."SC0,Nl"ECTl0N 

When the associated incoming selector advances from the talking 
pos_i tion, ground 5.s disconrected from the sleeve terminal releasing 
the (TI) relay. The ('l'K) relq released advances the switch to poai• 
tion 15; As the switch enters position 14 1/2, the (L) rela.7 oper• 
ates through its secondary winding and holds through its pr4mar7 wind• 
ing owr the loop to the called station. In position 15, the ~00 ohm 
18-AC resistance (S) is connected across the primary winding of the (L) 

,. 

r 

( 
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relay ~hich still holds, its parallel, eonhaetiQn· being· f'or the ~os~ 

·" 

' ~ . 
'. 

. , "/ 

of aiding in the release of the (L) r~~y-wheJl the receiver i's repla-eed 
on the srdtchbook a.t the callsd. station.- · When the recei~r 1 s replaced 
on the switcbhook, the (L) .relay ~ele,as!fs'- and advances t .he switch t ·t> po•· 
sition 17,. ground on the armature of the: (TK) relay advancing the srltoh 
to position 18 _where the down, .ma(plet ":-.bpetates returning the select~·· to 
normal. 'l'he trip magnet is operated fl-om position 17 1/2. to · 18 to -pre• · 
vent tha possible snagging of the bru:s-bes .-~uri~ }he ret"!,ll".J;l'_ o.t the se..; . 
lector, With the selector a.t normal positl<m.,f ~ou~:~ t~ugb:l.·the Y .eem­
mutator segment · advances the awitch. to ppsiii,pn. l ·.·x-eleasibg. t~ down: mag-­
net. If during disconneetipn th& :~s.°"iver· at the' called 'st.atton remains~ 
off the switchhook longer than. the . predetermined period, the circuit 
functions as .follows-:• When contact' F<of. int~rra:ptar (TO). cl<>.ses, the 
(TK) relay operates through its· seoondary 1winding e.dvaneing ithe switch 

• .~ 1 

to position 16. The (TK) relay re~ease~ when the _ ~tcb:;1ea~9.;~·pos~.- , 
tion 15. When contact B or interrup-~r (TO) cloees, the ;(T.l"}'·:-relq again 
oparatea !ldvancing the sw3 tch to position ·J?'_ 1"her&- th~ · (L) .. · •d {Tl} . i'~ · 
lays release advancing the switch to positi~ lS-_.. ':.and,.t~-:,iictrl.t r&!-
stores to normal as deseribed above. · · - , '· · 

11.NO T~Sl' .. '•• ·. ·,:- ... 
·. 

On calls from a cordless -positfon., when the "No Test" key ie,'Gper-­
ated, · the circuit functions as described 1ri paragraphs 5 to g: unt11 ·the , 
switch reaches position 6 3/4, when batter,- through a low re9istance in · 
the cordless sender selector circuit is connected to the ring ·side of . · 
the fundamental cfrcuit opera.ting the (PBX) relay., The (PBX) rele.,- oper- · 
a.ted, releases t he (TK) relay which advances the switch from positions · 
to 10 TT~thout testing th~ called line for t usy or ~a iting for PBX hunt• 
ing, and the A cam advances :Lt to position 12. The release of the · (TX) , 
rel ay connects ground to the sleeve of' the jnGoming ceircuit to prevent 
seizure by other hunting incoming selectors. As t he switch leaves posi­
t i on 7 the (PBX) relay releases. Since the (TK) relay i s re~~ased, the , 
(L) relay does not opera.+ e in pos:ition 8 a.s deserj ed 1n paragraph 9. 
In position 11, the (PBX) and (TB) relays operqte in series and lock ,m­
til t he switch advances from position 16. In po~dtfon 12, the (TK) re­
lay operates through its primary winding,. adyanc i ng the switch to posi­
tion 13. Since the (L) relay is non-operated, the switch immediately 
advances to position 14. Disconne·ction t akes place in the same manner 
as d€fscr1bed in paragraph 10 wjth the ~ollowing exception: The '. (PBX) re­
lay operated in position 11 to 16 prevents the (L) relay from operat- • 
ing in pos:ition 14 1/2 as desorjbed in paragraph 10. The (I.)' r.ehf being 
normal permits the switch to pass through position 16 re~dless or, ' 
whether the recejver is on or off the switehhook at the ~lled station\ 
and the cjrcuit returns to normal. 

/ .. 
- -·"' 

. ·-

, .. 

~ ' 
~ .. .. .. 

,-
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12. BUSY !NDIVI DUAL LINE 

In case the called line ia an individual line wh1ch js busy, the 
cir~m:it functions as descrjbed in paragraphs 5 to 8 until the switch 
enters position 8. When the (L) relay operates in position 8, high 
potential battery on the sleeve terminal onerates the (PBX) ·and (TB) 
1"9lays in series aoo the switch advances to position 9 as previously 
described. The (TB) relay operated bolds tbe (L) relay operated_ through 
winding P, and the (PBX) relay operated releases the (TK) relay. Tbe 
(TK) relay released advances it to position 12. When the switch leaves 
position 9 1/2, the (PBX) and (TB) relays release, but the (L) relay 
holds through :its secondary winding. In position 12, the (TK) relay 
operates and locks to ground _j.n the associated incol!ling selector, ad­
vancing the switch to posit:i.on 13, where the down magnet operated re­
stores the selector to normal When the selector reaches nor!'18.l, 
~ound. on the Y commutator segment advances the swHch 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 interrup~ed ground over lead D 
from the mescellaneous tone and interrupter circuH, to operate and 
release the (L) relay as controlled by the interrupter. The operation 
of the (L) relay closes a cjrcuit .from lead B of the miscellaneous tone 
and interrupter circuit, resistances (B-1), (B--2) and (S) to the ring 
of incominc,' selector thereb,- permitting a busy t ack tone to the calling 
subscriber. When the calling subscriber or ooerator d"sconnects, the 
associated incoming selector advances to remove ground from the sleeve 
terminal, thereb7 releasing the (TK) relay. The release of the (TK) re­
lay advances the switch to position 18 where ground on the Y commutator 
s_egment advances it to normal. 

13. PBX HUNTING 

If the line on whose 'terminals the selector brushes rest at the end 
of units selection js the first of a group of PBX lines and ODA or more 
ot these lines :i.s busy, when the switch reaches position 8 low potential 
be.ttery on the S terminal operates the (TB) relay but the (PBX) relay 
f'ails to operate. The (fB) relay operated holds the (~ relay and as 

1 the switch enters position 9, the (LS) magnet operates causing these­
lector to move upward. When an :idle sl.eeve terminal is· reached, ground 
potential on the S lead releases the (TB) relay opening the holding cir­
cuit through the primary wirding of the (L). relay, which howevAr holds 
through its secondary winding to ground through the C commutator seg­
ment. The adjustment of the C commutator brush with relation to the 
tripped sleeve multiple brush is such. that it does not break contact 
with the C commutator segment until sli~htly after t he holding c5rcult 

'.· : .. ~-.. 

. l 
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. ,· tbnfag~ the winqing ·of the (TB) Nlq 1• opened ~t the U. -~ ---~ ' · 
: ht-ud,_ ,breaks contact wi,tb t~ baq 'ter'IDiDal 4111-.te" --~~ with tbe · . , . 
ale~ terminal. or an idle line.. ,-- (L) relq· all!il .Iba ,(U) , ....... _ _ . ,, 

.. . ,· ~t&re, reai~ ·\'nergi ud and ~• ••~_tor ~~, "~'-~l: ~ ' _ :· :> · .': ; : \'. 
. _ ··. : : .~ ;;;1Q\ti1. the t · ~ator ~b .l,reab ~-11.1:;• ~ ,.-~ .- ~' · ··- . ·· 

·.-' •,, _j ?" • ··•--·'~ t., At tn!a time t~-bruabes are al.1PfiT' ·_ ., · '_;.._ .-..-..;,~ :Ura . · -,;: .. • <. ·. 
\. ·. ·-,.· :Cor terminals-and a looking pa.,r1 entAre, ·tbs'i•tilJ.·1- -t• t:'~••t- . : . .,,,._., 
./ ~ed.te the- m,is .. h suprrt rod., _With_ the .circuit ·to- _~ _ - ·,M1i$1- ''.C · _. if.' ·· 
_ -· · ca~tor ops~ _tbe (L relay l"eleases cliac~nm,~~,~-,tNiia lhe: · . _. 
. ~IJJIQ.tator teed bar G and NleasiDg the: (LS) -araet,. -:~The •lktot..tbee · · 

. ,' 

.I 

· , 4.ijops be.ck against the locking pawl thus centerinc · t~ bi'ubea : • the 
.. i.n.,. tertBitmla. During PBX hwtti~• ~ ie .oonneoted. ~o .t~ G -~ . 

· : --tDl" through cau 3 and I under -,n.vol ~ the . (L) re~ • .. Thia a:r- , 
·:--'.·-~ ·is t~ ~ent_ tbe ,no~at1on ot \be (L) relq~bJ:.~~ :~ -. 

.-o:t·. ~he eir~it tr~ ~ tbroup. ~ 1 C ~ato" lJrttah -d.fl . .,..Jft · . 
- . ;u tbe seleetor dreps int-o place. The_ Nlw.JJ• o:t the (J.) re\q::aleo .ad~ 
-:/~. ·:nnc,e:s _\~ niteh to position 1-0. tbe A~ adYud~ it to ;~tirm )2...·· ,' 
: --~ :~lds point _on the circu.it ~iom, as prniouly d~~l.ie«.;,m ,:·~ ·· 

,-~ 9 __ -.,d·J;O~ If' the lailt 11n. ot .tbe PBX fP"Gup -1••"~• ··•-,. . , . 
- the .-. ai.ve ,ccmdition is the a&11e as tor ·an indirldwu. ~, tbe (Tl). ftti- .. 
lq ·releases in :position 9 it tbt u. · is idle or tbe (PBIJ Nlq oper­
ate-a iD position 9 it tb& line ie ·busy a.Dd circuit ninct1etia ~ .... 
·as clesoribed to'l' aa indiddual line. 

1.4. PAX i!lALlNff 

_1ben the ot'fice in which this f"inal cu-<JUit 1s located bas llne•.ter­
·•inatio.g in private automatic exchanges, tb:ia final circuit ls an-an~ 
n ,tb: ,it wiring. _ In this case graa.nd is co~ted to tbe ring side. of '· 
the · ·trunk until the switch adnnces ho• position 1, _ l/2, to hold the in-· 

-coming selector in the selection bo)"'D't1d positioo,. ™• cirardt. adfftlCea 
to positioD14, talking position, u h ·the· aase ot u individual li.t:M>;, · . 
where ground on . tl!it:; rlng f'ro• ~be PAX tftmk bolds the inCOlliDg 1a tbe se-, 
lection be)-ond position unt~ all seleetio~ . have been comp~et~. ~ · · 
circuit rell.18.ina in th~ ·talking position when PAX selectie1141,i/J:are taking 
plaee. ; Disconnection is -the same as ~or an ~1'f'idaal ·line~ 

: , 

Should the eallix.g ·subscriber replace the recej,.-er on •t1?9 8'1t~&k 
or tbe cordless operatol" depresa t_be disconnect ke7 bet'ore the f'1P._al 
switch advances .to poai,i~ 10; the , inomdng selector adTanees ~ 
ground from tba sleeTe t.bceby rel • •adtii ~be (Tl) relq. fl» (U) rela,y · 
re.leases advances the switch to po•1t1e• ·lO.· the A eam advane!Jlg. it to 
positi.011 12 where the . (TI) rel.q ope.rs.tu and advanees the switch te 

--~ ---~---
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position 13. In positJon l '3, the {'T'K) relay :_s releas.:,d, ,rovidirii?, :-m · 
.<>pe.rating path for the (L) r(c lay through win'in~ S wh5ch lockc, holr'l­
~ the sw:itch in posHfon 13 and opsratjng the dor:n mgnet, !'•?s toring ' 
the selector to normal. In posjt:l.ons 12 to 13, th,3 trip m~, r:~et 5s ener­
gized so that should tMs early relense occur befcre t i1e final ~ias ad­
"f1m.Ced beyond the brush trir,ping zone the trip finger will no.,_ be j_n the 
way- of the returning selector brushes. 'Jhen the selector reac::es nor­
mal, ground on the- Y commutator brush qnd segment advances the srdtch to 
pos:ition 17, ground on the armature of the (TK) relay advancinf the 
switch to position 18 where ground t·-,roueh the Y c0r::r:v.t,at0r brush ari.d 
s.egment a.dvances it to normal. 

16. TELL TALE . 

17. 

. Should the seleotor elevator tr4vel to the top of the :f'r':lme 
(tell tale position) during selection in pos:it.fon !;., 6 or 9 the 
closure to the X co□mutator segment w~ll adva,ce- the sw:itch to 
posltion 10, the A cam advancing it to pos:tion 12. The front 
-contact of the (TK) relay advances the swj tch to pos:itfon 1.3 and 
tbebaek contact of the (L) relay advances it to position 14. 
the closure through the X commutator advances the srdtch to pos­
ition 15. The back contact of the (L) relay advances the switch 
to position 17. In position 17 the circuit f'unct:1.ons to give 
busy back tone P..r.d flr..sh to t i19 c~lling subscr:iber as :::overed in 
paragraph 12. From tMs point, the circuit ~is returned to normal 
as described in parartTaph 12, exce;-•t that the cl.o·m mRei:et operates 
in 18 to restore the elevator to rnormal. 

When used wjth the subscriber's line tes~ s ;3t, 5?~cLs C rtP~ Do:~ +,l1~s 
circuit i?J-e connected t.o the corres~:)Dn~~inz t~c.cl:s o:~ t ·c; G t -'."\sJ- .s,:1t r:.:--~ 
pa.tchine cords. The f:'inal selector -·s :1eld tusy -:m•j:'.'1 -· +·· " t -,,sti'":; 
period by ground in tiie test set over +be slee·,,.., o ;• _i,0.cl: c.- The func1.a­
mental cfrcuit is closed throu;::h t~1e 1:in o? ,ie.ck C. Th9 c~ ::.·cu:it !:'unc­
tions under control rf the +:?st set as previously -:1.:> s cri>30_ en ,, re :--Ul '?. r 
call, until the (L) relay releases ".ft,3r cor"rleti r:r unjts se]_ec+io:1. The 
rel.ease of the (L) relay after units selection, does not, advance the 
switch from posH ion 6, as t.he srner g:iz:l. ng circu5 t :for .. he R r02.;:;:-, 0)t :is 
held opeb due to the insertion of the plug in j::?.cl-:: r:. In pos:i.-t,:ion 6, 
the tip, rine and sleeve brushes rest on t\·.e +0J·r1ino1ls of ,-he line to 1·e 
tested, the sleeve brush c.,".")jnf: connect 0d th:~our.:;h t :1e. sleeT? ol" J:, ck D to 
battery in the test set, +,hereby holclin7 the r•elec+.er:1 15 ,1e ::us;r. The 
line j_s then tested through the tip and rir.i.B" r.f ,ja.ck D. All lines in 
the final selector multiple bank ms-:,r be t e sted in ro b~:ion. '?he o,,er3.­
tion'·of a stepping key jn the tes.,_ set closes the :fun~i9rental c5.rcuit 
through jack C operatfog the (L) relay. The (L) reby op:::r.-:i.teJ ener­
gizes the (LS) magnet, mnving the selector b:rus i·1es ;xo to t Lr: r;cxt [nt 
of line terminals. The test set ory::,!1s t (le ·"'1.,.nd.:::.r:·e:~ t ::1-l c :i rcu:t w:,cn t 11e 
selector reaches the next set of t~rmin9-ls, r,3l0n"':l:1·; tl:e (L) :rel~·.y ar:d 
the (LS) magnet. To reset the se1Eic+.or +,o te s t anoJ.l.1or ..-rou;; o_c, lj_n~s 
or to :restore the e~rcuit to nor ri:01.l, .c;-,:; :1:'sconr.oct l-oy :i n the. b:J!," se t 

--~--------~~--------~----- -
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should be operated or the plug removed from ja.ck C thereby releasi-ng 
the (TK) relay. The (TK) relay released, advances the switch to posi• 
tion 12. In position 12, tp.e (TK) relay operates advancing the switch 
to position 13, where the (TK) relay being release~, the circuit will 
return to normal as described in pri.ragraph 15. 

TESTING .StJES(;RJB".-:RS t Lnms -PHO!.' '>'HE 't''SST DESK 

When provision 1.s made to test the sub:'lcribers' line circuits from 
the test desk, relay (SC) is provided and "V" wiring is used. When 
the final selector has adva.nc':!d +,o position 14, the talking posttion, 
the operat:ion of a key at +he test desk causes ground to be connected 
to the SC lead operating the (SC) relay. The operation_or the (SV) re­
lay releases the (al) relay or the subscriber's line circuit, which in 
turn causes the (L) relay of the line circuit · to operate and start a 
line finder hunting for this line. When the line is found by the line 
finder, a check for dial tone is obtained at the the test desk. The pur­
pose of tMs test is to determine whether the subscrioor's line is 
seized by a line f:inder and whether dial tone 1s applied to the line. 

19. TES'!' JACK 

Jack (TMB) is used to test the operation of this cjrauit and to 
make the eircuH busy to other hunting selectors. 

20. ALL FINALS BUSY REGISTER · 

· When all finals in group become busy (seq, sw. advanced out ot pos­
tion 1) gr-ound is removed f'rom lead PBR to the group busy regist~r eir-

\ cuH releasing a normally opera.tad relay in that circuit, which causes 
1 the operation of a register to indicate that all the finals in the group 

are,. busy. 

( 

ENG: J.D.J. 

'• 

APP'D: C.N.COS'l' 
c.c.c. 

I 
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