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'lhie appendix was prepared from Is.sue 46 of Drawing ES-239515 

Panel System - Automatic Teet of Subscribers District Selector -
Line Find.er Type · 

Change oo read: 

24. In paragraph reading ''When fig AF is used etc" 

El'IG. R.J .s. 
EK 

change res (J) & (K) oo read (BB) & (J) resp. 
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Thi.tt Appendix was prepared f ~ m Issua 41 of D.rawtn.~ .ES-23S51~. 

METHOD OF OPERATION 
Penal ystem - Aut01nati~ Test of Subscriher9s !ii.34 ,.:-ict Sele'!t-')!.' -
Lin Fi.d r Type 

Change to read : 

3 o05 A soak circuit ia applied to (DC) relay o! dietri•"t o (In pOA o 

t.5 of test ci re,11t under control of' ti:ning relays (S.K) 9 (.::>K-1, tt~ 

(SK-2) o 

Change to read : 

3 o06 An 83 ohm soak circuit is applied Figo "AI" t,) (CS) (pola 
i zed) relay in di.t.rict in dire.'.!tlon to opera.ta tha pobrized 
relay. (In p.:>so 1~ under control o!' (FS-.l() relay., } 

Change to read: 

3ol4 Makes operate t~st or (CS) rolay in dl~trict af~e~ ra~e.se 
souko ( (CS) rel:, anl1 resi11tan,ao in tes circ•.lit use1 o Tiill1rlg 
relays (I) , (O) i (RO), and (SO) involved in po~ o 14) o {~aver~e 
soak not made when toll divars\on of:ticds are te,teJo) 

3 o45 The groun,1 connected to th A sleeve CM durll\;J talk select l ::,o 
ls check<:tdo ( "Repeat (ioil 1n" teat only when arranged to t'3st 
tol l d i versl:>u offices) o 

Added : 

3 o5l Prov11Ji1n is mde to teat. dlstri~ts in toll-div~J•si~.1 e.n(l 
non-toll-div~rslon oftices o 

'Added : 

5 o55 The (T:;)) key is used to provide for operate so•.1ls: tet.-t p dnd to 
advance district out of· "aHait inr. operato~• s pOoit iou" wt n ,tnon­
toll- H veraion" and toll....jtvereton offi:as are taste by on• t,eat 
circ111t . 

Change to raad : 

19,. MESSAGE REGISTER FALSE CHARGE 

Hth "~ iring the (Mk7) & (MR8) re.,..13.ys operat."3 Ln the di-c.tllng 
pcsitio~~ to co.:moct tho "lll~ & 2" 1 ad to the lMXll e·ayo lf 
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batt'3ry is cocu cted to ett er ch rging lead t any • 1:ne aft r the opera­
tion of the (M 7) 0;.4 (MR8) rdlays, th ( ) ·rel y ill op rRte opera ir.g 
the (FCF!l) r~lay t bl ck the te t switch in p03ltioM 11 t 17 1th h 
(FCH) 1 p lighti,d. en ·ned in off'icet! wher spe.,ial di t.,..1,. t ~ ... or 
per .SD-21755-<)l is JS dg th (MR?} o~ (KR8) r l~y rele se, in i~ iti;)n 1, 
to 14 , for all other oaer3 9 the (l4R7) or (MRS) ral y rolease in .,.o iti::>rl 
16 9 to ,repare the circuit for the c~rrect charging curr o~ in ~0 ition 
l7o 

Ch1:tnge to read: 

200 TESTS FOR LI~ CLOSURE 

'ith the (Rl) switch in Po i t1 :,n 11 P the sender makes dis+ rte .. b h 
and gro,1p election. o The first two sleeTe te ln ls in th s lectad 
group are grounded 0 b;r tha operation of' the (GS) relay icn o er t in 
position llp o that the t!llri te:rmind in be gro..ip i el ct d o (1.'it.h 
"E" wiring, the sender is held by the 100 ohm rosi~tances co::in ~te to 
the "A" oo "B,. lead o) With "K" wi ri:ig the ope tion or th ( GS) rel y 
open the circuit to the "J,." and "B'' lefJ.ds and cir ... 11tt is closed hrough 
tha ( 01) c1:.i11 and re1:1istancas (X} · nd (Y) to ~o the sender in order to 
pla-~e an operate tast on the (DC} relay when the senier ia released. The 
dtst ri ct bank: terminal is conne·.::ted to cams ( Rl. 9 { l) and ( '1) o ,/hen 
the fundamental cil"C'Ji.t is closed tor trunk test the (.e) relay ope t ., 
The (TC) rolay operated , operates the (TC-2) relay w ich locks in Aeri9 
with the (TC-1) relayo :rhen the sender advancee t.o mak: talking el ction 
the (TC) relay releesas allowing the (TCl) rely to operate in eries 
with tbe (TC2) rel y ., '.ihen !l'igo "E" is used and circ1.1it is arranged to 
test n~n-toll diversion offic~ 9 the (TCl) rolay operated groQud~ tne ~s" 
lead making the trunk ter:nin~l bu~y , and closas the advancing circuit of 
{P.l) !nritch so that the next operatioa of the (TC) relay will adv nee 
the (Rl) s-dtch to p0.11tion 12 . •:hen l"igo E is usod an:1 circuit is 
arranged to test toll 'ive1"Sio.:1 offic~s 8 the 9pa1· tion or th (TCl) rela:r 0 

clo3es the advancing circuit of (Rl) switch so that then xt oper tio:i of 
th,l (TC} relay ~111 advanca tha (hl} swit~h to positio:i 120 'lhen talking 
selection is completed an<i trunk closure is made the (TC) relay r· 
operate o ''1th the (TC) and TCl r lay~ reoperated 9 the \11} s itch 
a:ivances to position 120 When Fillo F h :.ised and. circuit is arranged to 
tat no.:1-toll diver ion officesp the (TGl) relay opera~ d ~lees the 
advancing circuit of (Rl) switch so that the ne operat1oa of the (TC) 
rel~y will advance the (Hl) switch to p~sition 1~ 0 

When Figo F is use,i aoo circuit is arranged to test toll divert1io 
offices , with the (TCl) relay operated, the (Rl) switch is advanced to 
position 12 9 without a aiting for a seconi closure of the (TC) relay by 
opera.ting the (SK3j relay which in turn advancas the awltch9 and conn"'cte 
the nuaber 3 and 4 bru9hes of the ( 1) cam toget er and to gr:,u.nd to 
hold ground on th "leev of the di strict selecto. o \,hen the sw1 t c· 

. 
r 

·J 

' I 
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ue9d and the circuit is arranged for toll diversion . ./h n tne 
(TD) key is operated the {PSK) relay is operated i pos o 1~ and 
t~e circuit functions same as for non-toll divarsion o In position 
14, the (CS) relay in the test cir ... uit operat~s, hr:,ugh the (PSK) 
and (BB) relays nor~al, o7er the ring side of the district se­
lector circuit thro· n he master switches and (TR) .el.y, ith 
the (Rl) swi ch in po o 14 the (SR) relay is operatedp the (SR) 
relay prepares the operating circ1.1it frooi the (S1<2) and (Si-t3) ~ 
layp when the (Rl} switc~1 reaches pos o 18, ,11th ttE" wiring and 
apparatus, ca:ns (Ml) and (01) P c,ntacts of the (1 in.) relay , "Y" 
resistance (20 oh."llS), cams (Kl) and tK~) to ground o l~h "K 
wiring and apparatus cam (01)., contacts of (SKl) an:i (KlL) relay 9 

"Y" re istance (100 oh.~s) cams Kl) and (K3) to grrund o Th CS) 
relay operate1, operates the (Il relay, over the tip aide of the 
lineQ thru the interrupter contacts o The (I) relay locks through 
ite make contact and operates the (RO) relay~ when the "IV" c~n­
tacts of the interrupter m.a.ke o When "K" wiring is ueed &n:i te t 
line 1e on the district frame th-l (SL) relay is connected tot.he 
sleeve in place of ground and must operate fro~ ground thro1gn 
the back contact of (L) relay in district before district sequence 
switch advanc,3s out of Po,tJition 16 0 The operatio.:i or (RO) rehy 
opens the sleeve circuit t h:rough Ct:..'!l (P) allowir.~ tte district tc 
advance from it.s "Talkiflg to Opon.tc.,r" po:11 t i<•D idlich relee.see the 
(CS) relay in the teet circuit o Tht3 {C.3) relay relea1rnd , rdeases 
the { I) rele.y o ·rhe { ro) relay operatud and the ( I) rele.y releaa,:,d 
advances the (Rl) switch to poai tion 15 ., If tho district circuit 
hae failed to advance to the "Tal.lrin£ to Operator" p:)Clit iun II the 
(CS,, (I) and (RO) .elays fail to ope1~t~ and hlock the (Rl) 
s 1 tch in po3itfon 140 ';';hen used in offices her special diEt1 ict 
select r per SD-2175t,--Ol is usedp tte (MP?) or {MRS) relt.ty is re­
lease d~o to a shunt circuit p see rar 9 190 

Added: 

When e itch (Rl) reaches position 12 end before relay (SK3l 
operatM e negative soak 1-a applied to tho district ( ...,s !"alay 38 

foll ov,e ! Ground thru wind 1ng or relay ( 9B2) 1 s connect d to the 
r1J:1g conductor• thru wiLdir.g of dhtrict (8S) relay 11 ti; contiucto1· 
to be tery thru res1r:Vrnce lamp (NS) • .R l~y (BB2) ope.rflt,e~ and 
in turn ~auses relay ( BB3) to op4'rst'3 nr.d l ~c·· to gro nd on cam 
(Fl) o Upon tho operation of relay (3K3i 9 us des~rib d under pRre­
graph 21 ol 9 relay (CS) iE operated from batt.ry th:ru its ,1nding 9 
contact of' relay {CSl) op rtit&d, resitite.o-:;e H) ~ c~n·.t: )t of relay 
{B3) no.nnal , contact of rele.ys (BB3) anct (Sh.-:3) oper t d 0 ring 
cocductore district (CS) relay 9 tip cond• "to1 9 <·ont11ct~ of (SK3) 
an:! (CSl) relays to ground on cont ct of (AlJ) Ml -'1y .. The distri •t 
(CS) operate as desert d under paragraph fl ol dnd &d &nces the 
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district to the t.alking to operator posi tiono As the switch 
leaves position 12• the ground on contact of relay (AD) is re­
moved . ,!1th switch (Rl} in position 14, relay (CS) in test ciI­
cuit operates, tn,.-u resistance (H) contact of relay (BB) no.rtr~l• 
(BB3) operated, ring conductorp connectcr 3l'titc.bes (T::-1) releJp 
cam 01 11 contacts (SKl) and (!..EL), (Y} resistance, (Kl) and (K3) 
cems to ground. Relay (CS) opere ing oper~te r ley (I) a~ 
follows: Batt ry from interrui:ter, winding of relay (I), c~ 
( P3) , contact of relay ( cs) operated, o mn ( R:3) 11 ( S-A3) relay 
operated, tip conductor0 to the same ground on cam (K3} o The 
operation from this point on is the same as des~rlbed ~bo e uncer 
paragraph 21. 1. Relay (BB2) , {BB3) and (SK3) relense when 
switch (Rl) leaves position 17 0 

/ 
Change t o read : 

TEST OF SUPERVISOR{ RELAY (DC) AND (HCO) KEY OPERATION 

As the test switch passes from posit ion 14 to 15, with ·1..;" wiring 
and apparatus the 20 ohm soaking circuit is held across the tip and 
ring sides ot the test circuit , with nK', wiring and apparatus tho 100 
ohm soaking circuit is held across the tii and ring side of the test 
line soaking the supervisory relay (DC) , when testing districts ar­
renged to function over 1500 ohm subscribers loops , 190 ohms is held 
acroes the tip and ring instead of above 90 ohms or 100 ohmso With thE'I 
switch in position 15, the (SK), (SKl) and (SK.2) relays reoperate under 
control of interrupter contacts "F" and "B" . The operation of tho (SKl) 
relay remove the short circuit from a1'0und the (S), (U), (V) , (V,), (X) 
and (Z) resi tances bridging tham in series with tha (Y) resistances 
across the tip and ring , thereby releas i ng the supervisory {DC) relay 
i n the district circuit . 1th Fig. M, when. te ting distx·icts 1uNI1ged 
to function over 750 ob.ms the (V) resistance is not connected in ~elease 
circuito The (REU) relay operAtes over this circuit as soon as the 
district releases the line so that 48 volts is connoted thro eh th 
line relay to the "Rtt lead and advruices the (Rl) switch to position 16 0 
When Fig o K is uCJnd the (Z) resistance as shown by "Q," wiring is con­
nected in circuit ahead of (HELl) relay to prevent a f be operation of 
(Rlr..1) relay, due to induotive surge from repeating :.!Cil • Thi. surge 
caus d trouble when "E" wiring was usedo ~:hen :B'igo "L" or "M'' i usedt 
(PELJ.) relay operates on release curr nt and also when di.strLt ret 1..1.rr. 
to normal . However, the circuit thru contacts of ('{ELL) is open"d by 
(FR3) relay 9 until district returns to norm l o The (S1{), {SKl) an<! 
(RELl) rolRys release es the switch advances to position 16 . ••itbe the 
{Rl} s itch in posit ion 16 , a'ld when "AU", "Aii" P and "L" wiring and 
apparatus is used the (Mia} or {MRS) relay is shUI.&ted tc complete the 
circuit for moTing the {Rl) switch out of 160 Also th1:1 (R3) sv.itoh 
advsnce5 to the n-,xt position from ground on cam (BJ.), hen the (x-lGO) 
key 1 ope rat d the {SR:3) relay operat s e e eoon as (. 3) switch reaches 
pos o 3 11 6 , 9 instead o:t'_,awaiting (Rl) s,i1.tch pc:: 1.tion 18 0 the (:'m::..) 
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relay remains nonnel until (Rl) s ~itch opens position 17 at Fl) c o 

'iiith the (.CO) and (n~l) k:t'lrs norm.al and the (H3) switch in position 3 9 

6 or 9 ground on cam (Yl) through cam (C3) advances the (Rl) itch o 
poEition 17. Ground on the (SR2) relay normal adve.nc s the (i ) s th 
to poeition 18 with "K" wiring switch awaits relea~a or (Ft3) relayo 

1th the (R3) e itch in position 3 9 the (SR3) relay op rate through t~ 
contacts of the (SR2} relayp (SR) and (MR3} lays (B • ) key no al (~ ;:,) 
c (ST) relay and with the (RCO) key normal through (Il) and Ul) cams 
tc groundp with the (RC~) key operated 8 through (RCO) key (PC) r lay 
(Fl) cam and (DB) relay to ground . ~1th the (RCO) key normal the opera­
tion of the (SR3) relay advances the (Rl) switch to position 1 9 and c n­
neotl! groUlld to the (SR2) relay, causing 1t to operate and lock in r1 e 
with tha (SH3} relay as the (JU) swttoh advances from position 180 

Change to read : 

24 0 SECOND TES!' OF DISTRICT CffiCOI'i' - . REPEATING COIL IN (DC) ~R­
VISO:=tY RELAY Tb.ST, USING "E" ivIRil{G AND APPARA'IUS 

With the (Rl) swit.:h in position 2 (second revolution) ground on the 
(SSl) relay through the contacts or the (PLFS)~ (™G) and (DI'S) rel ys 
th.rough cs (B) advances the s itch to position 60 The s itch !unction& 
in position 6 to 10, inclueiv6 in the sar.ie manrier as described for t~e 
first revolution of the s Heh, ·1th the exception that the di it Cl"de 
sent is such that it 111 stop the district circuit in a rept o coil poei­
tiono In position 11, the (latJ) resistance is bridged across tbe tip and 
ring b.olding th &ender. The (TC) relay operates during trunk test by 
the sendero When the distri •~t is adn.noed to a t lking po 1t1on the (TC) 
relay reoperater.o The (DC) relsy in the district is operat i o Tha (GS), 
(TC), (TCl) and (TC2) relays function as described in 'first te t to 
advance the (Rl) switch to position 12, except thet when Fi~ o Fis sad 
and oil'Cui t 19 arrall£ed for tell diversion the ( Rl) swit.?h a , 1 s the 
second ope1~t1on of tbe (TC) relay 9 after t lkine selection before moving 
out or pes o llo ;·a th tha (Rl) Bwitch in poe it ion 12 9 the (DC) relay in 
the di3trict is giTen a soak currant, the (Y) resistance or the (Y) and 
(BC) resistances being connected across tb tip and ring of the test 
11neo Also the (CS ) relays in both the te~t and d1str'ict circuits are 
opereted o The (CS) distriat relay operatedp charges the ~all o The (.::;K) 9 

(SK-1) and (SK-.,.,) rele.ys operate , also (SK-3) with Fig o !" 9 m'-- r control · 
1)f the "F" and "B" contaets of the interrupter and advance the (Rl) swi ,ch 
to position 139 the (A) cam advencee it to position 140 As tbe (Rl) 
s¥.1 tch en-r.ers position 15, ground on cam (Y-1) operates the (REL) relay 
which locks to gr,,und through cam (F-1) P and remoTes the shunt around tha 
(X) , (fl), (V) 0 (U) and (S) resistances giVing a release co&dition to the 
( DC) raleyo v:hen "AX", "AU" and "L" wiring and apparatuJl is used., the 
operation of (~in.) relay is delayed until the release of (M..~7) or (MR8) 
relay, see paragraph 21 . Wh~n Figo Mis usrd (S) re~i tance is not in 

,______ - - -- ~ - _-_,__ 

' 
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circuit for 7::>0 ohm l.oop o Tho ( DC) relay in the diat1·1ct circuit · :­
ler1ses foe to the high resistance connected in s ries "itll the (R8Ll) 
rel y but th ditttrict L not immedil'ltely released being held br th~ ( :, ) 
ralay o The ( CG ) r elay in t st circuit operot ee which operates the (0) 
relay in position 141 conn•ctin_ ground to the {I) relay which operatec 
when the interrupt er cont a ts make o The c:paration or the (0) rol a7 also 
ehunte (Z) , (S} 9 (U), (V}, (W) and a portion of the (X) re ietance, 
ellowing the supervisory (DC) rele.y in the di tnct to operate over a 
condition which simulates 750 ohm loop. The int 1~al of time bet een the 
release or the (DC) relay in the di~rict in position 13 ot the (Rl) 
switch end the reoperation in position 14 is such that the di trict cii­
cuit le not released 9 due to the slow release ot the (D) relayo The (I) 
reley locks and operetes the (RO) relayo The (RO) relay operated locks 
and operates the (SO) relayo ·•/hen the "IV" contact ot the interruptsr 
makes, it ad•anees the!EEes switch to position 15 0 This operation is 
effective only if the ( or {D} relay in district had not releeeed 
falsely causing the dj. riot to run and releasiDg tbe (0) relaYo Whon 
"L" wiring is used~Wle (SL) relay will be required to hold o•er the 
sleeve busy ground , even when (1CH) key is operated. The (SO) relay 
operated , e.dnncos the (Rl) switch to posit ion 16 ,, i,ith the switch in 
positioe 16 9 ground on oem (Yl) adv~nces th switch to position 17 a 
~·ihen "AU" , "AW" and "L" wiring and apparatus is used the (MR7) or (MRS} 
mu t release before the (Rl) swit ch will advance to pos o 17 . See para 
22 0 The tip and ring is op ned ae the switch advances from position 15, 
releasing the (00} relay in the district allowing the district to ad­
vance to the message regb.ter or coin collect position or return to 
norn:alo 

When FIG AF i!t ueed, a soak in the non-operate dil·ection is applied 
to the dieti·ict ( CS) relay, until the (SK5) relay operates in position 
12, in tho ae.me manner as described tor "Repeat Coil Out'' test. Relays 
(BB2) and (BB3) operete as heretofore described and when relay (SK3) 
operates an operate test is applied to the district ( CS) relay as 
follows: Batte ry through.reel tances (J) and (K) contact of r elay (CSl) 
norm.al • resistance (a), cont ct of relay (BB) normal. contact of (BB3 ) 
and (SK3) opereted p ring conductor 9 district (CS) relayp tip condu~tor, 
(J3) cam to ground on lead 20 0 

In position 12 relay (BB6} is operated from ground on contact of 
relay (AD) o 1ielay {BB6) oper .ting connects a network consisting of 
condenger (CS} and resietanoes (L) and (P) acrcss the T and R conduc­
tors through contacts of relays (A~) FIG AG and (BB6) operatedo Relay 
(BBG) operating locks to ground on cam (Fl) o ;';1th relay (BB6) ·norme.l 
this network is ho.rt circuitedo Relay (AE) is used to remove the net­
work fro~ the tip and ring conductors during tntnsmiesion testill€ o The 
circuit from this point on will function the SM'i.8 as heretofore de­
scribed exc pt that in po ition 14 of switch {Rl) relay {O) is operated 
through contacts ot relay { CSl) norrcal o 

.. ... - - - - __J 
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Cb&nge to read: 

250 The (CS) relay in both tb.e test and district circuit are operatedo 
The (CS) di trict relay operated causes the district to set tor a charge 
callo The (SK), (SKl) and {SK2) relays operate al~o (SK3) with Fig. 7 
under control ot the "F" and "B" contacts ot the interrupter and ad­
vances the {Rl) switch to position 13. The (A) cam advances it to posi­
tion 14. As the (Rl) awitch enters position 13 ground on cam (n) 
operates the (REL) relay which stays operated until tho (Rl) switch 
leaTes position 140 When "AX!', "AU" and "L" wiring and apparatus is 
used the operation of (REL) relay is delayed until tha release of (MR7) 
or (MRS) relayo See paragraph 2lo The operation of the (REL) rely 
opens the operate circuit of the (DC) relay. This operate circuit ot 
the (DC) relay remains open for one position ot the (Rl} switch to test 
that the (D) relay will hold for this period ot timeo When the tRl) 
nttch goes into position 14 the test operate circuit of the (DC) relay 
is recloeed through the make contact of the (REL) relay and (01) caa. 
The test operate circuit of the (DC) relay ramains closed in p02ition 14 
tor a period or t iJl.e to check that the (DC) relay reoperated and holds 
the district from releasing. With the (CS) relay in the teat circuit 
operated, and the (R3) switch in position 3p the (0) relay operates, 
ground through (.li'l) CMl position 14, make oontect of (REL) relay (R3) 
camp make contect ot (CS) relay (P3) cam and winding ot (O) relayo The 
operation or the (0) relay operates the (I) relay under control of "F~ 
contact of "III" interrupter; with the (I) relay operated, the (RO) ., 
relay will operate under control of "B" contact or "IV" interrupter 
with ( FCH) key normal or under control of ('!I) and ( Z) relays operated, 
the {SO} relay will operate under control of "F" contact of "I:t!" in­
terrupter also the (SL) relay will operate from the sleeve make busy 
ground of district, the (SL) relay 1s held operated from district sleeve 
make busy ground unt.11 the "B" contact of interrupter "IV" makes which 
advances t ·ha (Rl) sw1 tch to position 15, providing the (FR3) and (SL) 
relay are still oper edo /hen the (Rl) switch goes i~to position 15 a 
aoak current is applied to the (Dr.) relay prior to its release current. 
When the (Rl) switch reaches position 15 the (SK)p ma) and (S.Ki2) ro­
lays operate under control of #l49C interrupt$~ The eoak current is 
applied when the s ·itch reaches position 1~ and is replaced by a release 
current circuit when the (SKl) relay operates, this release current 01·r­
cuit remains closed until the (Rl) switch adn.nces out of position 17 
after •• ge register or coin current has been appliedo The operation 
ot the (SK2) -rel91 advances the (Rl) swi ch to position 16 where tt is 
advanced to position 17 by ground trom cam {n), see pai-agraph 240 

Cbanga to read: 

280 MJ!'S'SAGE REGISTER ONE-PARTY QI.A$ 

The (MR-1) relay operates and locks in position 5 ot the (R-1) 

I ; · 
I 

I 

L 
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switch 0 when the (LF) selector rests on terminal 1. The ( ~-1) r lay 
operated advances the (R--3) switch to poeition 2. The circuit func­
tions as described in para.graphs 11 to 22 inclusi va advancing the (R-1) 
switch tc posit ion 16 when "K'' wiring is used or to 17 if "E" wiring 
is used in the 2nd revolut iono When "AU", "Ai"' and "L" wiring is used 
th (MR7) relay is shunted in position 16 which closes circui to ad­
vance switch to 17. At this till.a the district had advanced to the 
register poeition and connects battery to the "MZ" lesd (the call 
having been charged} which operates the (R) relay. Thi~ battery is 
connected through three (l8AN) resistances in parallel in the dist1·1ct; 
it one or two of these resistances are open the (R) relay will not 
operate; it these resistances are short-circuited the (BX) relay oper­
ates as well as the ( R) relay• When. Figo C is used the ( R} relay 
operated operates the (WI>-1) relay, and in turn operates the (~·;D) rele.Yo .. 
The (WD) relay operated locks and the ( !!I>-l) relay releases as soon as 
the district advances disconnecting battery from the "MZ" leado ··,'hen 
"L" and "AD" wiring are used the removal ot message register ou:crent 
operates (WD2) relay which adve.nces the sequence switch out or position 
17 after the district · reaches norm.al. VJhen "L" and "AE" wiring are 
used, the (Vl.D2} operates the {',iD:3) relay, which adYances the switcho 
The break contact of the (WOO) is used on coin class •. hen Fig.Dis 
used the (R) relay operat~d 0 operates the ('l/Dl) relay, and in turn 
operates the {WD) relay through contacts of (TM.R) relay normal, (the 
('llffi) relay circuit was closed in position 7 with the- operation ot (AB) 
relay) the operation of (WDl) relay will open the short circuit from 
('llffi) condenser and (AN) resistance, which allows the ('!MR) relay to 
operate slowly, the time required to operate the ('!MR) relay will match 
th time, the llfessage register curr-ent should be applied. If. the mess-
age register current is removed before the contact of (TMR) relay bi•eaks 
which releases (~ID} relay the (FCHl) relay will operate, blockil1€ the 
circuit in posit ion 17. The ( CCl) relay will operate when t eating coin 
districts, and the (TMR) relay will stay on its back contact allowing 
the circuit to function as described above except that the timing fea-
ture will not function. The timing feature functions as followe: The 
{TMR) relay ie a differential wound relay and both winding are closed 
in po ition 7 or test switch with the operation of (AB) relay• and when 
the (WDl) relay operates following the (R) relay, the "S" wiring is 
open d and connected in seri s with (TMR) condenser and (AN) reeistance, 
this allows the (TMR) relay to operate thru the "P' windingp its opera­
tion being retarded by the (TMR) condenser and (AN) resistance. When 
the (TMR} relay operates the (.'JD) r lay releases, this (WD) relay oper­
ated thru the normal contact of the (TMR) relay when the (",JDl) relay 
operated and the (WD) relay locked thru the contact of (TMR) and it& 
own contact to the operating ground. Whan the ( WDl) relay release8 at 
the end of the message registration current, with the (i'iD) relay re­
leased the ( iD2} relay operates and locks P in turn operating the (\ID3) 
relay when "L" wirint: e.nd apparatus is usedo It an extra impulse of 
message register current is received during return to normal of district 

I 

I 
I 

~ 
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the {i/Dl) rday will rsoperate,, Viith (~lD3) relay operated the roopera­
tion of {liDl) relay operates ( FCHl) relay blocking test circ t in po­
sit ion 17. When "AA" and "AD'• wiring are use l the (R-1) switch is ad­
vanced to position 17 from ground thru the {BX) relay normal through tho 
(:'ID-1) relay normal and (\iD) relay 0 operated,, ihon "AA" and "AE" wiring 
ere used this ground operates the ( /D-3) relay which advances the Rl 
switch . Should the (BX} relay operate, or should the (R) relay not 
operate the (ft-J) switch will be held in position 17 as a trouble condi­
tion. ¼'hen the (R-1) switch leaves position 17, the (RO), (S0) 1 (O), 
(R.ill..} and (I) relays releaseo The circuit :functions in poJ.i r,ion 18 as 
deecrlbad above,, 

Change to road: 

29 • Ml!SSAGE REGISTER TWO-PARl'Y or.ASS 

When testing t o-party mesi,age reg~.ster district,., the (MH-2} rel_y 
op@~tes in positi~n 5 ot the (R-1) switch with the (LF) selector re t-
111g on tami.nal l o The (MR-2} relay oper:ited locks and 13dv11nl!es the 
(R-3) switch t:> poeiticu 2o Witn the (RCO} ke; no:Tnal wben the (SR-2) 
relay operates as the (R-1) smtoh starts on its seco d rovolJtioup it 
operates the (Mfr-3) relayo When t.he (RCO) key i:9 opented _;he oi~it 
of the (MR3) relay i, open. Tha {M1-3) relay opent d~ p!"ep~res i cir­
cuit for operating the (MR-4) relay instead of the (SR-1) relay as the 
(R-1) switch advances thru position 18 of the seconj revol11tiono When 
the (RCO) kay is normal the (MR-4) 1·elay, operated~ advancaa tho· (R-l) · 
switch to positiun 1 9 in turn operating the (MR-5) rel&Yo The (MR-4.} 
and (MR-5) rel~ys operated lock to cam (M-3) w1tn "E" wiring or to :am 
(L3} with "L" wiring. Otherwise the cir;!ult functions as dsscribod in 
paragraphs 11 to 22 incl1.1ei ve and 25 0 i/hen "Lr. -wirir1g i used the 
operation of (MR4) relay operates (MR6) in local c1rcu1~ ,, The opera­
tion ot ()(R6) rel!I.Y ch8Ilges the shunt rel•asing circuit from (MR7) t<> 
(MRS) relay allowi :Jg the (MR7) relay to rems.in Oi)erated to deteot a 
false obarge o 

Clltlnge to read : 

430 FALSE CHARGE TESTS; ?BSSAGE REGI3T.tm ONE-.PAR!'Y - FIG. A 

The di9tr1ct oireuit is tested for a no ob rge c 11 by operating 
the (FCH} key,, Tho circuit funi.1ti:>ns tho ssne a!I d e-,ribed f•J:r> -0?.1.arged 
calls with the following exc~ptions o nben the (R-1) switch-enters po­
sition 14 of the second revolution tha (O) relay oper~tea in tu:=u• 
operati.ng the (BB) and ( B.9-1} re~ys through the (FCfi) kay oper11te'd. . 
The (B&-1) relay ope:N.it d holds in~ (It-l} switch in p 1t1on 14 longer 
than for a charged call Wlder control of the ( V') and (Z) rel y o /Jhan 
"AX" ~ "AV" & "L" wiring is used the shunting circuit for the t:Mie) or 
(MR7) rel~y is held clo ed o The {O) Nl y operat&d operate the (I) 
relayo The (I) relay, ope~ t d, operates the ( · ) relay und r control 

., 
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or the "A" intftrrupter. ~ben the intenupter contacts break0 the (Z) 
r&lay operateso The next cloeure ot tha interrupter releases the { ) 
relay 1n turn operating ~he (RO) relay. Wh~n the interrupter contacts 
break the (Z} relay roleases . The next clo8ure and break of the inter­
rupter operates the (W) and (Z) relayso The (SO) relay now ope:t':'ltes 
under control of the (B} interrupt~r. With the (I), (RO) anj (SO) re­
lays operatt-(l the (SL) relay when "K" wiring is used the (1:t-1) switch 
is advan,ed to position 15, when interru~ter contacts are clooedo The 
(SO) relay operated advanc s the switch to poeition 16 and when "AU" 8 

"AVJ" & "L" wiring is used ground on cam (Y-1) advances it to po~1 ti,:,n 
17. I:llring the time the (R-1) s itch ts held in position 14" (Fig. E)" 
the (BB) relay operated 8 ope~ates the (DR) relay 8 holds the (CS) relay 
oper~ted and connecte battery through 1000 ohms resistance to (H-3) 
1 ~d o The (DR} relay operated transfers the (T-3) lead from direct 
gro1.md to inter1'1pt~r gro@d thus testing the ( CS) relay in the dis­
trict o The (CS) rel~y in the di~triJt foll~Rs the pulses of the in­
terrupter (it it is properly adj~~ted) and the tima interval is not 
sutfioient to chRrge the callo The (DR) relay, operated• also tr 
ters the (MZ) 1 ad from the (R} relay to the (MX) r layo When th-, 
(R-1) switch leaves position 15 the "T" and "R" le~ds are opened re­
leasi11g the district circuit o 71hen the district oirmiit ret•.1ms to 
no1Wll. groand ia removed tron the "DB" le11d raleasiug tha (DR) relsyo 
The {DR) relay released 9 adT8JlOGS the (lt--1) switch to positt~n 18 e 
The (0) relay relsases as the switch adTanoes from po!ition 17, in 
turn releasing the (BB) p (B:&-1) , and (Z) and (W) relayg , if operateJo 
Should the (CS) relay in the district fail to release , the cs.11 will be 
charged and consequently the district will stop in thB message register 
position end register the call a Und~r such conditions the (MX) relay 
operates in position 17 ov r th8 (MZ) lead . The (MX) ~elay, op rated$ 
operates the (FGI) relay o 'iben battery is rerno..-ed from the (MZ) lead 
due to the district advancing the (MX) relay, releases allowing the 
{FCH-1) relay to operate and lo~k in series 1th the (FCH) relay. The 
(FCH) relays operated 9 open the circuit tor advancing the (R-1) switch 
from position 17, light the (FCH) lam}:\ and oparats th (TR) and (DB-1) 
relays o The (D:&-1) relay- r leas~s tba (FR), and (DR) relay o The {TH) 
openn tbe "T" , "R" and "Sft leads releasinf the &ssociated lin,. The 
test ewitch remains in positi::in l? as a troubh condition., 

,ben figure F is used, e. closed circuit release teet ie made p to 
compensate for the effect ot the condenser in multiple and repeat coil 
in series with the (CS) relayo With the FCH key operated, the Rl 
s itch in position. 14, and the class sntch in the eecolld test position, 
relays (CS) , (O) Q (BB) , (BBl) and {DR) operate following the tip and 
ring closure through the district (CS) relayo Rel:tys (B132) and (BB3) 
operate checking the continu i ty of the operate test path and when in-· 
terruptsr III cloees , relay (I) operates, closing the busy b~ck (J) 
interrupter path which short cir Llits the release path giving an 
operate C\1rrent to tb9 circuit fCS} relay. The test co!ltinues as pre-
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viouely described registering a false charge if the (CS) relay doee not 
releas~ during the interrupter open period. 

When Figo AF is used a reverse soak is applied before the operate 
current, until rel~y (SK3) operates and the fla~hing circuit is posit1Te 
soak and raleass., Rely (BB2) and (BB:3) operttte in the usual manner on 
the reverse soak teet~ Relay (BB3) and (SK3) ope:rtitiog clo es th• oper­
ate path to the district (CS) relay witil relay (BB) op8rat sin position 
140 Relay (BB) operating closes batt~ry thru lemp (PS), wiodill8 ot r lay 
{BB4), interrupter (J), contacts or (BB) and (BB3) and (SK3) relays opal'­
ated, ring conductor, district (CS) relay, tip coaduotor, (5P) relay 
contact, (J5) cwn to ground. Relay (BB4) operating, causes r~lay (BB5). 
to operate which locks to groWld on cam (Fl)o Upon th open period of 
interrupter (J}, the release current is applied to the district (CS) 
relayo This soak release current is applied in the same manner as here­
tofore described o In position 17 of switch (Rl), the path for adv ncing 
the (Rl) switch frOI'll position 17 is the ea!lle except that the ciro~it is 
carried thru a maJic., contact of relay ( BB5) o 

Change to read: 

440 FALSE GROOND TWO-PARI'Y 

])iring the third revolution with the (FCII) key operatedp a test is 
made to detemine whether the two-party districts recognize a false 
ground on the tip side and prevent the district charging a call on either 
regiatero The test switch arrives in position 11 and the (Pl') relay is 
connected to the tip whioh oeuses the district selector to ru.n~tion a 2nd 
party chargeo The district is held for 'l sufficient time to set up a 
c.llarge condition and when the test switch arrives in po3ition 17 8 the 
district circuit under test will be in position 16 and the (Pl') relay is 
again operated over the tip which should cause the (T) relay in the dis­
trict circuit to operate e.nd block the district. The test and district 
circuits are held until the (FG) and (FG-1) relays operateo The (INT) 
relay opera.tea in position 14 of' the third revolution of the (R-1) switch 
under control of the (0) relayo These relays are held operated until the 
switch leave~ position 17 . When the (Pl') relay operates in position 17, 
the (FG) and (F0-1) relays operated under control of the "C" interrupter. 
The (FG) relay locks un-:ier control of the (INT) ralay and the (FG-1) 
relay locks to cam (H-1). The {FO-l) relay, operated, opens the "T" lead 
to the (FT) relay, releasing it and the (T) and (I) .relays in the district, 
and sh~rt circuits the (IN:r) relay11 t"eleasing ito The party test switch 
1n the d ietrict now advances an:1 sends out register currant over the 
''lf-2" lead 8 operating the (R) relay and moving the test switch in the 
regular nannero V.hen the ( Th'l') relay is operatedp it connects the (MX} 
relay to the "M-2" lead and also closes a cir~~it from the (MX) armature 
to the (FCH) relay. Should the district not recognize the false groand 
and register a call over the ttM-2" lead 8 the {MX) relay operateso The 
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(.MX) relay,_operated, operates the ( GH) relays which function a de­
scribed aboy o In th& case that the district under est doe not re-­
cogni2e tbe false ground on the tip sid of the circuit in por1tton 11, 
and fails to set the district tor charging OTer the "M--£" leadp and for 
the eame reason did not recognize it fi,r retest, the charging current 
18 sent out over the "MZ" leado \'iith "L" wiring the "MZ" lead being 
open at the (MR~) relay, no relay is oper,.ted 0 thus_,.the test switch is 
etopped in Poliition 170 ·1th "AU"., "A;w"' or "Ar' ttnd "AV" and "L" wir­
ing the "MZ" lea d ls connected to the (MXl) ralayo .- The operation of · 
the (Mn) relay operates the (FCHl) relay blocking the test circuit in 
pOS o l7o 

ENG. j oDoJ 0 

December 4, 1940 
EP 

CHK'Do J.D. J o 
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This appendix was prepared troa Issue 40 ot Drawing ES-239515 0 

DTHOD OF OPmATION 
Panel Byetem • Automatic Test ot - Subscriber's District Selectors - Line 
J'inder 'l'Jpe 

l?o On page 19 change sentence "The (MR-7) and (IIR-8) relays will lock 
until test switch leaves position 17", to read "The (MR-7) and (MR-8) 
relays will look until test switch leaves position 17 or until one or 
the other is released due to a shunt"o 

190 At beginning ot last sentence add "When used in otfices where special 
district selector per SD-21755-01 is used, the (MR-7) or (MR-8) rela7 re­
leases in position 13 to 1•, tor all other cases"o 

210 At the end ot pare.graph, add tollowing sentence, "When used in 
offices where special district selector per SD-21755-01 18 used, the 
(Im-?) or (MR-8) rela7 is released due to a shunt circuit, 888 para­
graph 19"o 

22" On page 22 atter sentence "The (SJC) • (SlCl) and (REL l) relays re-
lease as the switch advances to position 16", add the tollowing "and 
when "AU", "AW" and "L" wiring aJJ.d apparatus is used the (MR-7) or (IIR-8) 
relay is shunted to complete the circuit tor moving the (Rl) switch out 
of 16"o 

2~o Atter sentence ending "and (S) resistaJJ.ces giving a release condi• 
tion to the (DC) relay", add the following sentence "When "AX", "AU" and 
"L" wiring and apparatus is used, the operation ot (REL) rele.7 is delayed 
until the release of (MR-7) or (MR-8) relay, see paragraph 2l"o Atter 
sentence "With the switch in position 16, ground on cam (Y•l) advances 
the switch to position 17", add sentence 0 "When "AU", "AW" and "L" wiring 
and apparatus is used the (KR-7) or (YR-8) must release betore the (Rl) 
switch will adv~ce to position 17, see paragraph 22"o 

250 In third paragraph, after sentence ending "until the (Rl) switch 
leaves position 14", add sentence "When "AX"p "AU" and "L" wiring and 
apparatus is used the operation of (REL) relay is delayed until the re­
lease ot (MR-7) or (MR-8) relay see paragraph 2l"o At end ot paragreph 9 

after" - • - - - from cam (n)" add "see paragraph 24"o 

280 Change first part ot sentence "When "L" wiring is used the (MR-7) 
relay is shunted etc", to read "When "AU", "AW" and "L" wiring is used 
the (MR-7) relay is shunted eto"o 

( 

--- -- - ~:! 
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430 Atter sentence ending" - - - - - charged call under control or the 
(W) and (Z) relays", add sentence "Jh•n "AX" "A"r' and "L" wiring is 
used the shunting circuit toi, the (lm-8) or (MR-7) relay is held closed" o 

Change sentence reading "The (SO) relay operated advances the switch to 
position 16 am ground on cam (Y•l) advances it to position 1'1 0" to read 
"The (SO) relay operated advances the switch to position 16 and when "AU", 
"AW" and "L" wiring 1a und ground on cam (T-1) advances it to position 
l'lo" 

4'o ChaDge next to last sentence, which reads "With "L" wiring the "lrZ" 
lead is connected to the (la.-1) relay", to read "With "AU1', "AW" or "Ar' 
and "AV" and "L" wiring tbs "Jl'Z" lead is connected to the {)OC:• l) relay" o 

DGo 
GoRolCo 

.AR 

~------- ------ --- - ·-- - - -

CBK'Do 
GoRoXo 

APP9Do 
C cAJIELSBEIMER 
Col!' c.Ko 
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This Appendix was prepared trom Issue 39 ot Drawing ::ES-2395150 

Panel Syetem - AutoJ1atic .Test Ot Subscriber's District Selectors• Line linder 
'l'7P9 

200 

3ol• Add, "(Reverse soak not made when toll diversion ottioes are 
teeted)"o 

3o39 Change, "(ODH) lamp" to read "(OOH) lamp"o 

3o,5 Add, "(Repeat coil in" test onl,1 when arranged to test toll 
diversion ottioes"o 

Add paragraphs 3.51 and 5o55 which read:• 

3o51 Provision is made to teat districts in toll diversion and non-
toll diversion otticeso 

5o!ffl The (TD) 07 is used to provide tor operate soak test, and to 
advance diatrict out ot "awaiting operator's positiOll" when non­
toll diversion and toll diversion ottices are tested b7 one test 
circuito 

Change paragraphs 20 aD4 21 to read i­

TKS'l' lOR LINE CLOSURI 

With the (Rl) switch in position 11, the sender makes district 
brush and group eeleotioneo The tiret two sleeve terminal• in the 
selected group are grounded• by the operation ot the (GS) relay which 
operates 1n position 11, so that the third terminal 1n the group 1e 
seleotedo (With "E" wirinc the sender 1• held b7 the 100 ohnl resist­
ances COIUl8cted to the "A" and "B" leads)o With "K" wiring the opera­
tion ot the ( GS) relay opens the circuit to the "A" and "B" leads and 
circuit is closed tbrough the (01) cam and resistances (X) and (Y) to 
hold the sender 1n order to place an operate test on the (DC) rela7 
when the aender ls releasedo The diatriot bank terminal is connected 
to Cl!IJU (Rl) • ( Q,l) and (Pl) o When the tundeental circuit is closed 
tor truJlk: teat the (TC) relay operates0 The (TC) relay operated, oper­
ates the (TC-2) relay which locks 1n series with the (T0-1) relay. 
When the sender advances to make talking •lection the (TC) relaJ re­
leases allowing the ('l'Cl) relay to operate la aeries with the (TC2) 
relaJo When ligo Eis used and circuit ia arranged to test non-toll 

- .l 
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dlTerslon ottices1 the (Tel) relay .operated grounds the "S" lead mak­
ing the trunk tera1nal bUSTt and clo•s the adTanoing circuit ot (Rl) 
n1'ch ao that the next operation ot the (TC) relay •111 adTanoe the 
(Rl) switch to position 120 When Flgo Eis used and circuit is ar­
ranged to test toll 41Yers1on ott1ces1 the operation ot the (TCl) re-
1.ay, olosea tha advancing circuit ot (Rl) switch so that the next 

·operation ot the (TC) rela7 will adTance the (Rl) switch to position 
120 When talking selection is completed and trunk closure is made 
the (TC) relay reop.-ateao With the (TC) and ( 1) relays reoperated, 
the (Rl) •itoh adTuces to posiiion 12. WhenJ'igo ~ is used and cir­
cuit la arranged to test non-toll diversion ottices, the (Tel) relay 
operated cloNs the advancing circuit ot (Rl) switch so that the next 
opeation ot the (TO) relay will advance the (Rl) switch to position 
120 

When l"igo "I 1a used and circuit is arranged to test toll diftraion 
ottioea, with the (Tel) relay operated, the (Rl) switch is adTanced to 
posUion 121 wUhout awaiting tor a second closure ot the (TC) r lay 
b7 operating the (SIC5) relay which 1n turn adTances the nitch, and 
connect• the nuaber 3-and, brushes ot the (Pl) cut together and to 
groun to h ld ground on the sleeve ot the district aelectoro When 
the nitoh advanoea troa position 11, the glk:Wld to the sleeve lead 
ot the teat line 1a tranaterred trom the make contact ot the (Tel) 
relay to the bNak contact ot the (RO) relay, and the (TC),. (TCl),. 
(TC2) an4 (GS) relays releaaeo 

When rtgure r ia uaed aD4 circuit is arranged to test non-toll 
diversion ottioes ground is not connected to tbe trunk sl•v• until 
the district is adTanced tram the await operator position in a "repeat 
coil out" testo The ground trom the operation ot the (Tel) relay in 
Rl position 11 le diaconnected and in Rl position 12 the operation ot 
the (PSlC) relay- to close th• trunk is delayed until the (SK), (SICl), 
an4 (813) nlays haft operatedo The operation ot th• (SD) relq c n­
aecta ground to the sleeve and also opC'atea relay (PSJC)o It the talk 
selectien caa closures 1n the diatrict are detect1Te the absence ot 
slffve groUDd grOJI t.be testing circuit will result 1n wrong talk seleo­
tiono 

210 TEST OF DISTRICT m "CUT 'fflRU" POSITION K WIRING 

With the switch in position 12, when the "B" contact ot the inter­
rupter closes, the (SI:) relay operates and lockso When the "I'" con­
tact ot the interrupter malces1 the (SKl) relay operates and lock10 On 
the next make ot the "B" contact, the (SK2) relay oprates and (Rl) 
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·switch adTance~ to position 13, the (A) ou carrying lt to position 14. 
The (SK) relays release as the (Rl) switch leaTes position 120 When . 
l!'igo I orris uaed and circuit ls arrBDged to test nor-toll diversion 
ottioes, and wiih l!'igo E the PSI: rela7 op rates bmlediately when sw 0 

reaches poso 12 but when l!'igo Fis used the (PSIC) relay awaits the opera­
tion ot (813) relaJo (PSIC) rela7 ope.rates trom ground on cam (Nl) and 
battery on the (SR2) rela7, (11go I) when Jigo l!' 1• u1e4 it also goes 
through contacts ot (SK3) relaJ"o The (PSIC) relay, operated, connects 
battery and ground through the (SK) resistance to the tip and ring sides 
ot the teat line to operate the (CS) rela7 in the district circuit. The 
polarized (CS) relay in the diatrict circuit operates and advances the 
diatrict to the "Talking to Operator" position, when the switch leaves 
position 12, the (PSK) relay. releases. (Where circuit is arranged to 
teat toll diversio~ ottice and Fig. E orris provided the circuit to 
one s id• ot the winding ot the (PSK) rela7 is opened to prevent closing 
battery and ground through the resistance to the (CS) nlay in the dir 
tr1oi to check that the district advances to "Talking to Operator• posi­
tion)o Where both non-toll diversion and toll diversion otfices are 
tested with one test ckto (TD) ke7 is used and the circuit 1• arranged 
tor toll diversion. When the ( TD) key is operated the (PSK) relay ia 
ope.rated in poso 12 and the circuit functions same as tor non-toll diver­
eiono In position 14, the (CS) relay in the test circuit operates1 
through the (PSK) and (BB) relays normal-, over the ring side ot the dis­
trict selector cirouit throup the master switches and (TR) rele.7, with 
the (Rl) switch 1n poso 1, the (SR) rela7 1• operatedp the (SR) rela.J' 
prepares the operating circuit tor tbe (SR2) and (SR3J relay, when the 
(Rl) switch reaches poa. 18t with "E" wiring and apparatus, cams (Ml) 
an4 (01), contacts ot the (REL) rela7, (Y) resistance (20 obms)t cams 
(n) and (13) to groundo With "K" wiring and ap~atua cam (OlJ, con­
tacts ot (sn) and (REL) relaf• (Y) resistance (100 obJu) ca.ma (n) and 
(X3) to groundo The (CS) relay operated, operates the (I) rela7l' OTer 
the tip side ot the line, tbru the interrupter contaotso The (IJ relay 
locks through it• make contact and ope.rates tbe (RO) rela7, when the 
"IV" contacts ot the interrupter m.akeo When "K"' wiring ia used and test 
line is on the district trame the (SL) relay ia connected to the sleeTe 
in place ot ground an4 J1Ust operate trom ground through the back contact 
ot (L) rela7 in district betore district sequence switch advances out ot 
position 160 The operation ot (RO) relay opens the sleeve circuit through 
cem (P) allowing the district to advance trom its "Talking to Operator" 
position which releases the (CS) relay in the test circuito The (CS) re­
lay released1 releases the (I) relaJo The (RO) rele.y- operated and the 
(I) relay released advances the (Rl) switch to position 150 It the dir 
trict circuit has tailed to advance to the "Talking to Operator" position, 

• • I 
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the (CS), (I) and (RO) relays tail to operate and block the (Rl) nitch 
in position 140 

240 To the sentence ending on line 13 add the tollowiug:- "except that 
when ligo J ia used and circuit is arranged tor toll d1Tersion the (Rl) 
nitoh awaits the second operation or the (TC) relay, atter talking se­
lection before moving out ot position ll"o 

KNGo 
G.RoKo 
AR 

I l 

APP'Do 
C oAoKELSHEIKER 
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Thi• appendix ft■ prepared _tNll I&hnle 3V ot Drawing ES-2S9515o 

llffllOD" CJPIRA'l'I(B 
Paul ST•t• - Autoaatio Teat Ot .. SUbacril>er'• Diatrlot·Selectora • Lille 

., linder Type 

800 OD. lhe 8 dhJlae •(Dl) caa• to (•01) caa•o Add the tollowiJlc te 
,_ paragrapll:- ..... toll dlTeraloa 1• UH4 . 8Jld tigure• .., and T an 
proT14e4 the (fa 3) re:J,ay 1• operated troa the (TC 1) relay opea1nc 
one a14e ot the (PfK) relay• clone a c 1rcu1' troa grout oa • i.aot 
oataot at_ .the (SR) relay to SSSl>l JIOTing the (Rl) nttoh ou.t ot U 

.,,... U4 ooanecta the nUller S and • bruahea ot the Pl oea togetbiff u4 
·~o groucl to hold grOllDd on the aleeTe ot the 4-iatrlot aeleotoro• 
~ . . ~ 

llo 0a 1.1.H 1, acld tJ:ut tollewing Hntence:- "Where toll di~ioa 1a 
UN4 u4 tlgare K or P 1■ proT14e4 the oireuU to OU aide . ot tile whr 
1Dc ot ti. (~) relq ,ia epemd to preTeJlt cloalna ~attery aD4 groul. 
thru the reaiatano.e to tJae (CS) relay in the cliatric~ to omot tbat tlle 
district a4Tancea to "Talking To Operator" position.• 

... 

r . a 

l 

J 1' 
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THIS ME'l'HOD OF OPJ£Rl>TION WAS PREPARED FROM ISSUE :~ti OF DH.A,HNG ES-~39515 
✓ 

1IBTH0D or; OPE_~TIOr~ 
Panel System - Automatic Test of - Subscriber's District Selectors - Line 
~'inder Type 

DEVELOPMENT 

1. PURPOSE OF CIR.GUIT 

~.1 This circuit is desigried to test all classes of sender 
s~lecto·r type district selectors i:i a line finder office. . 

,. When the (S'l') key is 0oper1:,teJ on the test frame the testing 
circuit is associat,d with a district selector by means of 
series of 200 type selectors. At this time t~e·t~st ci~cuit 
establishes three connections; one to the i~divtdual leads 

" 
1.2 

1.3 

of the distcict selector 11LF", "B" and "DB,, one to the te;,st 
line at the frame where thia selector. is loc>:tt~d; and one to 
the start circuit that is associated with.tie selector to be 
testeci ·"lvlZ", "M2", "l", 11 T11 • "R" and "S". If the district 
sel,ector is idle the test circuit first makes it bus y. ~\ihen 
the associated start circuit is clear the. line fii;ider elevator 
is caused to hunt for the test line. 1his line is l.9cut13d on 
the bottom terminal of the 10·11est bank on the frame. 

During the inter-val that the elevator is bet'fleen the nor:nal 
position and the trluping zone the start circuit is blocked to 

· prevent an incoming call from inter-fering with the test call. 
As soon,as the ."K" segment is passed or the test line is fount1 
the start circbit is cleared. The distriot elevator is caused 
to hunt for the test line on the district' fr8.me or trunk line 
to office ca~sing office selector to hunt for the test li~e 
when test 11.ne is loc13ted on office frame. 

) 

~1th.the connections thus estebli$hed test conditions are 
imposed on, the ve.rious elements of the line finder anc.1 dis­
trict selector. Should the elements .fa il to meet a test im­
posed, . the test circuit will block indicAting by means of lamp 
and audible signals that trouble .has been encountered. Should 
the test imposed fdl to uncovs.r trouble, the line finder dis­
trict elevators are permitt~d to restore to a normal position. 

1.4 The same district selector and; line finder will be directed 
to the test line for each test imP,osed, with thE (RCO), (RGI) 
key normal two tests are made for all types of district se­
lector circuits except two-partyt 'and three tests are mao.e for 
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two-party M. rt. district selector circuits. Vi hen the two 
or three tests are completed, testing circuit will be 
directed to the next district circuit. :Vith t:ie ( .. tCO) 
key operated the repeating coil out test only will be 
made on all district select0rs. With t:ie (HCI) key oper­
ated the rapeatirig coil in test only will be made. On 
two party district selectors 2 tests will be mbde. 

1.5 The tAstlng circuit by means of the 200 type selectors 

✓ 

1. 

will be directed to one district selector after another 
until all district selectors have been tested, after which 
e signal will be given at the test frame, indic,-,ting that 
a complete test has been made on all ·uni ts in the office 
associated with this test circuit. 

As shown by Figures 3 and 4, this circuit has been 
oesigned so that two district test circuits mey be em.ployed 
in the one office and work to the Bfame group in the district 
or office multiple. 1his is done by associating each test 
circuit with the particular test line of the group. By 
mef,ns of a part iculP.r circuit feeture, any particular line 
finder f~nd district selector mE.y he associated with the test 
circuit. h repeat test feature is provided so that as many 
tests , can be mbde on any on~ unit as la desired. 

2o 7iORKING LIMITS 

2.1 'Ihis circuit is desi;ned to operE.,te when the central 

OPEHJ,.TING 

office batt9ry volt8ge is between 24 and 25 for the 24 volt 
battery and 48.5 to 50 volts for the 48 volt battery, 

3. PRINGIPAL FUN"C'rIONS 

3.01 This circuit will automatically test all of the line 
finder and district selector circuits i::i the office, there­
by insuring nor~&l functioniLg under the worst circuit 
cdnditions in service. 

3.02 This circuit will diAl any one, t.vo or three digit code 
(see wiring at cam G of (H-li switc!1) that has been pre­
determined by flexible connections at the dial pulse se­
quence switch (R-2). 

3,03 A test is made for sender closure through trunk guard 
relay in sender.((TC) relay inv~lved.) 

3.04 A t9f't is made for closure through (CS) relAy in district. 
( (TC) reley i::tvolved.) 

I 
I 

: 
) 

I 
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3.05 A so::ik circuit is applied to (CS) (ool&rized) relay o-r-
district. (In pos •. 15 of test circuit under control of 
timi::1.g relays (SK), (SK-1} and (SK-2) o 

3.06 An 83 ohm soak circuit is applied to (CS) (polarized) 
relay in district in direction to operate the polarized ­
relay. ( In pos. 12 under control of (PSK) relay.) 

t 

3.07 'l'est of the cut-through position of the di.strict selector. 
(Made 1::1 pos. 14 with (cs) relay i::i test circuit over the 
Tip & Ring to ground. Timing relays (I) and (RO) involved). 

3.08 Test for sleeve maka busy ground thru (L) relay back con-
t P. ct i:i cut- through position, when ter, t linA is on district "" 
fr une. "(Test circuit (SL) r e lay involved.J 

3.0~ Tests advance of district out of cut-through ·:positions. 

3.10 Applies release test of (DC) relay of district and check 
for (DC) relA.y release. (iillL-1) relay operates to 48 volts 
in line circuit. 

3.11 Test for open circuit rele6se of (CS) (polarized) relay 
of district after soak. ("Sticky" (CS) relay will cause re­
volving District Seq. Switch in which case the (FR-3) relay 
will hold and (SCS) lamp will light.) 

3.12 Holds district busy during p~riod of test for release of 
(CS) (polarized) relay of district. (FR) and (FH-1) relays 
involved.) 

3.13 Tests for normal of djstrict after test. (By release of 
(FR-3) relay.) 

3 .14 1~kes operate test of (CS) relay in district after reverse 
soak. ((CS) relay end resistances in test circuit used. Ti~­
ing relays (I), (O), (.,o), and (SO) inv-:,lved in pos. 14) o 

3. 15 11:S.kes operate test of (DC) relay. 

3.15 :ri.1~1kes busy back test (CS) release with condensers in cir-
cuit, and checks for no charge, with (FCH) key operated. (( BB), 
(BBl), (lNT) 1 (DR), (MX), (FCH-1) relays and (FCH) lanp involved.) 

3.17 :r'or two-party circuits only, make a test to see that no 
charge is made while a ground is held on tip, with (FCH) key 
oper6ted. ((P'l' ), (Fe), (FC-l), (INT), (,,::X) r e lAys involved.) 

3.18 Check against Bfl rly f e. lse r e~istro.tion. ( (M.H-7), (.MR-B), 
(MX-1), (FCH-1) relays and (FCH) lRmp involvedo) 

.. 
I .,,, 
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3 .19 'l'es"t for polarity of coin current. ( ( CN) and ( CR) 
relays in test circuit involved.) 

3.20 'I'est for potential of message register current, ((R) 
and (BX) relays involved.) 

3,21 Test for registr~tion on tip or ring party. ((R), 
(WD), (WD-1), and (WD~) relays involved.) 

3.22 Test for trunk make busy ground through swHch cam 
and for tf·lk selection ground. 

3.23 The test circuit is arranged to select and test any 

,. 

line finder and District Selector by use of a particular 
circuit feeture. ((PC), (ST), (STP) keys, Dial; (3S), 
(SS-1) end (PUL) relays involved.) 

3;24 The test circuit is err&nged to indicate the position 
o.f the Master, Group, Connector and Class selectors by 
means o,.~ lamps which are lighted under control of the (LP) 
lamp key. (The particular District to which the teet cir­
cuit is connected is indicated by the use of a translating 
chart.) · 

3.25 'l'he test circuit will indicate by lamps the class of 
test in progress. ((T-1), (T-2) or (T-3) lamps involved.) 

3.26 'rhe test circuit is arranged to .distinguish between busy 
and idle selectors &nd to wait for a selector to become idle, 
after which it will proceed with the test. ((DB) and {IDL) 
relays i !1.VOl ved.) 

3.27 A pass busy key is provided to cause the testing circuit 
to pass district selectors at the time it is testing for busy. 
'I'his pass busy key will cause circuit to advance by the dis­
trict leaving a meter record. (PB) key; (DB-1) relay and 
(BSY register ir,voived.) 

3.28 The test circuit will give an alarm when trouble is en-
countered. ~n alarm will also be given after a suit&ble 
interval in the event that a E-elector remains busy for too 
long an interval when the test circuit is waiting to seize 
it. · 'l'his will be vii th tl:e pass busy key in a normal position. 

3,29 Regi~ters are provided to record the various conditions 
th~t a test circuit has encountered and to dedicate the 
performance of the test cir·cui t ((ST), (CT)• (ESY) and 
(TEL) rr.eters involved.) 

/ 
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3.30 The test circuit may be returned to normaJ at any tirr.e. 
by the operc,tion of the (RN) key. 

3.31 The circuit provides a "control advance (CA)" feature 
which when used with repeat keys, permits restoring test 
switch to normal, or Without repeat key operated will allow 
circuit to edvance. 'I'his ( CA) key will restore circuit at 
eny ti.me. 

3.32 The test circuit has a remote control feature to enable 
test man to repeat tests from the line finder and district 
frc.mes (by using 32--i. test set.) This feature is only 
operative with a (HEP) key operEited. ('Ihe (HG) relay in· 
test circuit is used with this feature. 

3.33 The test circuit gives a tone to notify sender monitor 
if sender is stuck during timA test circuit is making use 
of it. 

3.34 The test circuit employs a synchronizing scheme for keep-

.3.35 

3.3? 
' 

3.38 

3.39 

ing tt.e master switches or the group switches in step. ('l'he 
"A" arcs of A & B selectors are involved.) 

When the line finder unrler test oversteps the teft ter­
minal, an (OS) lamp will light to indicate this condition. 
( (OS) , ( OS-1) , { 0S-2) , ( 0S-3) and ( OS--4) re lays and (OS} 
lan;p involved.) 

, •· / 

When the line flnder tinder test fails to pass the tripping 
zone in the time allowed, the (NLF) lamp• will light to indi­
cate thls condition. ( (NLF), (NLF-1), (NLF-2), (NLF-..~) and 
(NLF-4). relays .and (NLF) lamp involved.) 

The test circuit is arrenged to block if the dial path 
circuit over "T" and "ft:" ieacis to sender is open ((PC) relay 
does not operFte "ind holds test switch in pos. 7 with ('l'EL) 
lamp lj ghted.) 

The test circuit will detect a cross of the "Tip" and "Hunt" 
leads on any line finder circuit. (Test switch blocks in pos. 

( \ ' 14 with FR1 lamp 1i gh ted. J 

The test circuit will check that district will charge on a 
charge call, detects false charge under all other conditions. 
( (R), (1ID), (vvD-1), (WD--2), & (FCH) relays· and ( CDH) lamp 
involved.) 

' 
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3.40 The test circuit will detect a reversal of "T" & "h" 
lead tc sender. {(LC-lJ relay contacts involved.) 

3 . 41 Provides a check for brush contact of the district selector, 
the (8c) lamp indicates failure. {'ND), (B'l'), (ADV), (BC), 
(FRl) relays, MC selector involved . 

3.42" The test circuit will make repeat tests on either of the 
three tests. ( (HEP-1) key anc. (iUP) relay - (REP-2) or 
{REP-..,) keys involved • 

3.43 The test circuit will make single test or multi tests 
depending on whether {rlCO) or (RCI) key is operated or 
whether both keys are normal. 

3.44 The c16se6 circuit relesse test is provided for tbe 
2061 (CS) relay (SK3 relay). 

j.45 The ground connected to the sleeve cam during talk 
selection is checked. 

3.46 The deley &nd advance of the district when equipped for 
automatic release is checked. 

3.47 Provide jacks for connecting a transmission measuring set. 

3.48 A timtng test is made of the message register nulse. 

3 .49 An arrangement is provided for testing distr i ct c.:i 1•(: 1 , i. i. :~ 

arranged to function over 750 ohms and 1500 ohms. 

3.50 An arrangement is provided for testing district selector 
circuit3 assoc1.ated wit:i. two class of service in the same 
subscribers line group. 

4. CONNb.;GTING CinCUI'l'S 

4.1 District Selector end Line Finder Circuit - All classes 
of sender selector type district selectors can be tested 
by the circuit. 

4.2 District Selector Test Line - This is t)e 11.ne to which 
the district selector being tested is di~ected by t he t9st 
circuit under control of a service sender. 

4.3 Start Circuit - This circuit is connActed to the test 
circuit so t:ie.t line finder P-levutor ce.n be directed to 
the t~st line without interfering witi service. 

.J 
• 

r I ... 
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4.4 Line Finaer Test Line - This is the lihc to which the 
line finder elevator is directed. The bottom terminals 
on th~ bottom bank of each line finder frame is used for 
tP,sting purposes. Both the terminals and the line and 
cut--0ff relay of this line in the (A) sub-group are em­
ployed as shown on the stand,;.rd li:1e circ:ui t, the proper 

r hunting condition bei::i.g placed on the termi:ial of the 
' fr ~.me only when a selectar on that frgme is beine; direct"d 
' to the test line. 

IS 

u 

4.5 Sender - Any service sender associated with a particu-
lar group of districts may be used· the same as in service 
to direct the district selector to t~e iest line. 

DESCRIPTION OF O.P1RA'IION 

. 
5.1 SelP.ctors and Switches 

5. 11 Connector Ster•1Hr - Cme of these steppine switches 
is used for each 20 or less district selectors that are 
to be tested. lhis switch se~ves to connect the indivi­
dual leads l LI<') , (B) and (:CB) for control 11 :i.g the li:ie 
finder and district select,)r, also ,the particular. nz•• 
lead which connects the start circuit. 

b.12 Group Connector Stepper - Two 200 type selectors 
which are designated (GA) and (GB), serve to associate 

· the test ci rGui t with a connector st~pper, and to the 
start circuit of the fr!=.me being served by the district 
selectors reE,ched by the connect'.:lr stepper. A synchro­
nizing arrnnger:1.ent is employed to keep these steppers 
in step. 

5.13 Master .Stepper - Two 200 type selectors designated 
(MA) end (MB) serve the proper set of group connectors. 
'l'he master steppers permit tne use of 20 group connectors. 

5 .14 Test Sequence Switch Bl4l - '11his seciuence switch 
serves to control the 200 type selectors tha·t connect 
the test circuit to the . circuit to be tested. It makes 
the busy test and advunces the district selector leads 
of the unit bei.ng tasted. It makes one revolution for 
each test jroposed. 

5.15 Glass Sequence Switch~ This sequence switch contrbls 
the various tests i~~osed for the various classes of 
calls that tests are made for on each district selector. 
The testing of this switc½ is controlled by relays operated 
from the first terminal of the connector switches by means 
of a cross-connecting method. 

.. 

--- - ---~ 
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5.2 Lamps 

5.21 Progress Lamps - The connector (N to 20) group (GlON) 

5.22 

5.23 

to (GllON) and master (MON) lamns i.ndicate the distri.ct 
selector to which the test circuit is attHched. 

Busy La.mp (BLF) - 'iihen lighted indic~tes that the 
district is busy. 

.i:::iusy La.mp (BY) - Indicates district selector is busy 
for :rtore than time allowed. 

5.24 No Line Finder (NLF) - This lamp is Fi trouble lamp and 

5.25 

5.26 

5.27 

5.28 

5.29 

indicates that the line finder selector will not pass the 
tripping zone. 

Trouble Lamp {TBL) - This lamp is part of the alarm 
circuit and will light in series with ~iscellaneous alar~. 

Overstep Lamp (OS) - This lamp indicates that the line 
finder has overstepped or that the sleeve of the line 
finder is open. 

:Cal.se He turn Lamp ( FR) - This la"Tlp w:1en lighted indicates 
the false return of district. 

Double Charge Lamp (DCH) - This is a trouble la~p which 
light·s when a do11ble charge is encountered • 

. • ~·-~~.;~ 
False Charge Lamn ( FCH) - 'rhi s is a trouhJ;e lamp which 

lights under the following conditions : 

a - false charge is first test, switch blocks in 
pos. 15. 

b false chnrge is second test, before regular 
ch&rge sv1. bloci<"s in J. 7. 

c -- false charge in second test wi til ( FCH) key 
operfl ted either be fore or during regul'ir charge • . 

·-11 
d folse ca&rge in third t~t before regulur charge. 

e - In tr,ird tes l- false charge in regular charge 
position of ring pty. 

f - In third test with (FCH) key operated false advance 
of district. 
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o.30 .stuck (CS) Relay (3CS) - 'H1\s lamp is u trouble lamp 
and indicates that the (CS) reldy of district he.o failed 
to release. 

5.31 1st, 2nd & 3rd Test Lamps - 'I'hese lamps are test indi-
cating lAmps E,nd indicates· the particular test in progress. 

5.32 l!.:nd of Cycle (EC) ~ This lamp indicates the last 
districts to be tested in one cycle. 

5.33 Group Off Normal (GOH) - This is a trouble lamp and 
lights when more than one. group switch is off norrnal at 
the si:..me time. 

5.34 Class Lamps .hlR, FL ~, CC - 'l'hese lamps are ClRss Ind i-
ce ting Lamps and indicate the class of district under 
test. · · 

5 •. 30 Brush Continuity Lamp indicates a failure of the 
fundamentbl to close • 

. 
5.4 Keys 

5.41 Start Key (ST) - 'l'he operation oi' this key starts the 
autorr.Etic te~t which continues until al] district selector 
circuits have been teP-ted. "rhe release of the st~rt key 
at any time wj 11 re-stor:J the test and class switches to 
normal. rte...~-.. 

o.42 False Charge Key (.FCH) - 'l'he operation of tbis key 
changes the operation of the second test so as to icdicate 
a f~lse charge during a busy back condition and i~ the 
thiFd test to simulate a block condition with n ground 
on tip of lir.e. 

5.43 Heturn to. Normal Key (HN) - The oper2.tion of this key, 
causes . the returr1 to normal of the entire circuit, includ-' 
in~ conne·ctor steppers. 

o.44 Pass Busy Key ~PB) - 'l'he operation of this key causes 
the connector to recognize a busy condition .and ptiss on to 
the next district. 

5.45 Control fidvance Key (CA) -This key is operated when 
the test cir~ui t fails to complete its cycle clue to a f bult 
ir. the circuit und,er test. 'l'r.e operation and re lease of the 
key c8uses the test switch to advance to nosition 18. The 
connector stepper advances to the next district. v:hen the 

- __ ...J. - ......I.- •·-- - ----- ---- __ _] 
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( REP) key is operated the connector sequence switch wiJ 1 
not cause stepper to step to next distri~t but will re­
peet the s~me test o 

5.46 Ti.~0 Alarm ·Key (TA) - The operr,tion of this key· causes 
the release of · the trouble or busy alarm. As long as the 
key remtins operated the. alE-rm is out of service and the 
test circuit will block before making another test, except 
when the repeat key il'l operi::ted. The oper~ting of this 
key will not interfere with the particular circuit 
fHeture. 

5.47 Repeat Keys (.w,;p1), (REP2) and (R.....'!i'J'3) - The operE,tion 
of any of these keys causes the test circuit to repeat 
that test as long as the key remains operated. The opera­
tion of either repeot key in combination with the ( CA) key 
wi.J.l cause the test circuit to repeat the test in progress. 
The (PB) key must be released with above keys operated 
before (CA) key will function. 

5.48 Particular· Circuit Key (PC} - 1'he operation of this 
key arranges. the circuit in such a way as to dial master ·· 
group and connector stepper switches to the particular 
district desired. 

5.49 Step Key (STP} - 'l'his key is operated after dit::.ling 
master stepper to some particular terminal in order to 
advance the test sequence switch 1'or group dieling' and the 
key is operated after group and connector dialing to ad-.· 
vunce the test sequence switch the same as after master 
diE<ling, ~t will be necessory to dial· twice in order to 
re6ch mor~ than 10 termi~als in group and connector selectors 
before operating (STP) key. (PC) key is a.l"6ays operated in t 
connection with (S'IT) key. 

o. 50 Lamp Key (LP) - 'Ihis key is operated to conplete t.l:e 
circuit of' all progress lamps which will indicate the 
9osition of the master, group and connector switches. 

5.ol Brush Continuity Key (BC) - This key provides a circuit 
for checkin~ the t'undament&l closure thru the multiple 
brushes, etc. 

5.52 "Repeating Coil Out" (Rco) or "Repeating Coil In" (2CI) 
L Keys - These keys arrange circuit for sirgle tests of abov~ 

features end wUl permit a multi-test with bott keys norms.l o 

/ 

_...., 
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5.53 The (1), (2) and (3) keys are used for control of dieling 
and checking when "two classes of service" are tested. 

5.54 The (DR} key is used to check the called subscribers 
release feature of the district sets. 

5.6 Jacks end Dials 

5.61 .ner.1ote Control Jr,ck (CA) - The purpose of t r is jack in 
connecti.on with the 32A test set ls to make it possttle for 
a nIBn to wr.tch the functioning of the selector under test 
at the tirr,e the (RtP} key is opere.ted. It controls the 
(CJ,> feoture. 

5.62 2EA or 41A Diel - This dial associated witt. (PUL) relay 
is used to adviince the 200 type selectors to the particular 
district selector desired. The (PC} and (STP) keys are used 
to connect thi.s dial to u narticular district. 

5.63 T-R Jacks for listening on the calling loop durine the 
test. 

5.64 R--S Jacks for connecting the tr':l.nsmlssion measur1pg set. 

5.7 Relays 

• i 

5. 71 (.rt) Relay - This relay is used to check the rotEntion of 

5. '72 

5.?3 

.rebistration current. The secondary winding is connected 
in series with a lCOO ohm resistance to battery in order 
to give a margin betwee:n. the operation on 117 ohm battery 
(z, resistences in series) and the higher resiste.nces due 
to one or more of these resiste.nces being open. 

(BX) Reiay - This relay is connected in parallel with 
the (R) relay described in above, in order to detect a bat­
tery cross on the message register leads resulting in 
blowing the fuse of district and leevjng the (BX) relay 
locked, blocking test circuit in position 17. 

(MR?) Relay - 'l'he function of this relay is to connect 
the ring party message register lead to the (MXl) relaY, 
at other tj_mes than when circuit expects message regist'er 
current. If (MXl) relay operetes, it will operate the 
(FCHl)· r8lay and block the test circuit in position 17. 

5.'i4 {MR8) Relay - 'lhe function of this relay is to connect 
the tip party message rf'.:gister lead to the (.MXl) relay 
at other times than the +est circuit expects message 
register current. If (~l) relay operEites it will oper­
ate the (FG'Hl) relay and block the test cjrcuit in 
position 17. 

,, 
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5.15 (SL} Relay - The function of the relay is to test 
the trunk mske busy ground fr•om sleeve of district, 
and fron bbck contact of "L" relay when the test line 
is on the district frameo 

5.76 18-BH Resistbnce in Series with Tone Condenser -
The function of this resistance is to prevent the (PC) 
re]ay from operating momentarily, which will render 
the nverstep fe~ture ineffective by unlocking the (OS) 
and (0S1) relays at the tin'.e the (0S3) relay operates 
(TR) relay. 

5.77 l~M Resistance (Z} - The function .of this resistance 
is to prevent tte (REL-)) relay f:rom receivin·g the "i.nduc­
ti.ve kick" of the repeat1ng coil at the tirr.e releese test 
is applied. The (REL) relay bein~ marginal, is not switched 
into the circuit until after this "inductive kick" ha s been 
dissipated. 

OPERfa.TICN 

6 • STJ..RT TESS 

The operction of the (ST) key closes four circuits as follows: 

6.1 Closes a circuit which oper1:ites (BY) relay to start the 
busy time 13.lsr.m 

6.2 Closes a lead from miscellaneous tone circuit through (TT) 
condenser to the 11 '1'1' lead through district to sender. 

6.3 Closes circuit to advance test sequence switch to position 
2 from ground throu~h (CA) key, ( "Ji:" wiring) or (RC) relay, 
( 11 K1• wiring) start key contact (GONl) relay, (FR} relay. 
( "~" wiring) or direct to ( 11 K11 wiring} (Bl} cam to (R) 
magnet o 

6.4 Closes local circuit to operate (ST) relay. 

7. STJ:PS MJ.,.S'I'r.R SELECTOR, 

In position 2 · the (SMj and (STP2) relays .. operate from ground 
to contact of (SSl) relay, (PLFS) relay normal, (PMq-) relay normal, 
(PM) rc:l&y normal (Il) and (Jl) cams s'3condary winding of (STP2) 
relay, (S'I'P) arc (NJ.A) select.or contact of (EC) relay (S'.l'P) arc 
(MB) selector, winding of (SM) relay to b~ttery. 

, 
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7 .1 The oper1-:. tion of the (SM) , relay closes a circuit from tte 
battery through the stepping magnet, cont6cts of (SM) relay, 
(Ul) cam, contact of (SPI'l) relay, contacts of (~Gl) relBy, 
(PC) key normal (REPl), (RF..P2 1 and (HEP3) keys, ("K'' wiring 
or contacts of (REP) relay, ("E" w:i.ring) (CA) key normal, 
("E" wiring) or (R~) relay, ( 11 K" wiring) con_tactfo of (FR) 
relay, ("E" wjring) or direct ("K'' wiring) through contacts 
of (MRl) reley normal (FL) relay normal, (CC) rHlay normal, 
( MR2) re lay norma 1 , ( ~l) cam to ground. T'·li s same ground 
is closed in psrrllel from the (Ul) cam through contacts 
of (STP2) relay, primFiry and secondery windings of (STP) 
relay to bf1ttery, shunted. by the ground circuit through 
the contact of stepper, contact (SM) relay, (Tl) cam to 
middle tap at (STP) relay. The operation of the (SM) relay 

· in po_sition £- al-so operr-tes the 0,10N) relay which lights 
tbe (MON) lamp, with the lamp key operated, 

'i.2 The operation of the master stopped magnet opens co1}tact, 
removing shunt fron (STP) relay which allows the (STP) relay 
to operate. Operation of the (STP) relay closes a ground 
circuit through (L3) and (K3) cPms, contacts of (SLFT) relay 
normal, (PC) key normal, contact of (SP'I') relay normal con­
tact of (STP) relay opere.ted, contact of (DTS) relay normal 
through SSE-Bl cam to (R) magnet. This circuit advances the 
test switch to position 3. 

8. S'11EPS GROUP SELECTOR 

- ., 

In position 3, the (SM) relay releases, but the (MON) relay 
holds through the (GO) arc and pri:nary windine, of (GlON) relay 
which operates. The (GlON) relay operated, connects battery to 
the (GlON) lamp and the ( GON) relay. 'l'he battery to the (GON) 
relay is connected through 18 type resistances, l~W and 18--1.P, 
contacts of (GlON) operated, (GONl) relay normal winding of (GON) 
relay. (.icN J key normal to ground. The ( G:ON) relay does not re­
ceive enough current to operste with one group selector off normal 
but will operate if more than one group selector is off normal. 
The (SGl) and (~TP2) relays operate in position 3, with (SGl) relay 
opere.te,d (GLCi.) and (Gli3) magnets operate in parallel to ground on 
cam (~l) .' iii th 'the (SGl) relay operated a short circuit is closed 
for the (STP) relay through the back contact of the (GlA) ahd (GlB) 
magnets. ·,,hen the (GlA) and ( GlB) magnets operate the short cir­
cuit is removed and the (STP) relay operates advancing the s'witch 
to position 4. 

9 • STl'~P LDE FINDER SELECTOR 

As the switch leaves position 3, the (STP) , (STP2) and (SGl) 
relays and the (GlA) and (GlB) magnets release. The selectors 

0 

,..., 
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step to the first terminal. With the group selector on the first 
t e rminal the (LFl) and (.RTS) relays operate in series through the 
secondBry winding of the (GlON) relay and the (CO) brush. 1,'hen 
the (RTS) relay oper, tes, it operates the (PM) relay in a local 
circuit. The (SLFl) rslay and (STPl) relay operate in series, 
bettery through the (SLF_l) relay, (P) arc ( ClB) selector, primary 
winding on (STPl) relay, (Jl) (Il) cams, (PMG) relay normal, 
(PLF'"J) relay normal and (S81) relay normel to ground. Ground on 
thP- cam ("<.l) through the (SLFl) relay operrted, operates the (LFl) 
magnet. ¼hen the (LFl) magnet operates ~nd the contacts break, 
the (STP) relay operates, advancing the (Rl) switch to position 5. 
'I'he operation of the (LF-1) relay lights the associA.ted lam~, if 
the lamp key is operated, indicatinl th~t the first line finder 
connector has been associated with the group switch which is off 
nor:n&l. As the switch leaves posi ti.on 4, the (STP), (STPl) and 
(SLFl) relays and the lLFl) magnet release; releasing the (LFl) 
magnet steps the brushes to terminal 1. 

10 o SETTING OF CIJ-iSS CitlCUIT AND S'[F;p LINE FINDER SE:LECTOR 
. /J2'~ .. 

The (CL) ' relay operates in PO.~.i~~0n 5, through cam (Vl) (3 ) 
arc (CL) stepper, contacts of (SIU) ·rel&y normal, and (M3) cam to · 
ground, the same ground through the (B) brush and normal terminal 
of the (E) arc (V) ca.m, (MBJ and (GlB) and (LFl) selectors over 
lsads, "h", "B", "C" or "L" contact of the ( CL) relay and winding 
of the proper class relay and winding of the (N) relay to battery 
through (BAT) arc (CL) stepper operates the proper class relay and 
the (N) relay in serieso The operation of the (N) relay opens the 
"RN" lead to the class selector stepper, preventin6 the class 
stepper from being returned to normal prematurely. 'lhe operated 
class relay loc~s to ~round on the (RN) key; the class reloy oper­
ated closes a circuit to ground through the break contact of (DB) 
and (DBl) relays and (Gl) and (Fl) cams and contacts of the proper 
class relay adv5ncing the (R3) sequence switch to position 2, 5, 
or B, depending upon which clas:s relay is operated. The (DTS) relay 
ope. rates in parellel with the (R3) magnet, thu~ preventing the (Rl} 
switch from moving out of position 5. When the (R3) switch is set 
the (DTS) r ~lay releases. As the (Rl) switch entered position 5 
the (SLFl) end (STPl) relay opernted. iiith the (SLFl) relay operated 
hnd the (D•rs) relay normal, the (LFl) magnet operates through the 
cont~cts of the pArticulP.r class relay, closing path for the (LFl) 
selecto::- from ground to (DB) mid (DBl) relays normal, (Gl) cam, 
(D':'S) relay normal. (.;;;_3j cam, contact of some class relay operated, 
( FR) rel<c.y or direct depending upon whether "E" or "K" wiring is 
used, contact of ( .ii.C ) relay, or ( CA) key depending upon whether 
1 r~11 or 11 .i:, 11 wiring is used I contact (REP) relfl.Y or (1U::Pl) (m~P2) 
~.r1u U-IBP3) keys, depending upon whether "E" or "K" wiring is used, 
contact of (PC) key normal, contact of (C:Cl) relay (SPTl) relay 
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to (Ul) cam end contacts of (SLFl) relay to magnet of (LFl) 
selector. nhen the selector contact breaks the (STP) relay 
operbtes, advancing the (rtl) switch to position 6. In posi­
tion 2, 5 or 8 of the (R3 switch (first test) a lamp is lighted 
if the lamp key is operated. i'ii th "AK" wiring the (EC) relay 
opere.tes when the class switch (R3) goes· off normal and locks 
to ground throug..'1 normal contacts of (RN) key until the master 
selector returns to normal where the (ECl) relay is operated, 
lightinb the (~C) lamp and blocking the circuit until the (EC) 
key is operated. 'I'he operating circuit for the (EC) relay is 
through S:::>413 cam to' ground. •,iith "hH" wiring (.ii:C) relay 
operated with the test sw. in pos. 7, see paragraph 14, AS 
the (hl) switch advances from position 5, the (LFl) magnet re­
leases, moving the brushes to terminal 2. Terminals 2 to 21 
inclusive, (E) arc, (LFl) selector are 6rounded to operate·the 
(PMG) relay, In position 6, the (SLFl), (STP), (STPl) and (CL) 
relays release. 

11; SPARE LINE FINDER TErtMINAL 
,,.,, 

The spare stepper terminals on the (Z) arc of the line finder 
connecto::- are connected to leP.d "I". ,1hAn the (Z) brushes make 
contact with the sne.re terminals, the (SLFT) relay operates and 
loc%s to eround on cam (Nl). 'l'he oneration of the (SLF'I') relay 
operrtes the (DB), (DBl) and (TR) relays &nd advances the test 
fl"Ni tch to position 18. 'Ihe (DB) relay lights the ( BLF) lamp. 
In position 18, the (3TF1) and (SLFl) relays operate in series 
to ground on cam (;w_} and the (SLl'l) relay. This closes a path 
to aper, te the (Ln) m,-gn,:,t as described in above paragr&ph. 
\';hen tbe (LFl) rr.at;;net operates the (STP) relay opert,tes advancing 
the test swi tcr, to pos. l. i-,s the switch leaves posi ticm 18, the 
(SLF'l), (S'IP) &nd (ST1:'l) relays relRase. Tt.e (ST) --ke-y operated, 
edvmir.es the (.iil) svd t~h to position 2. The (PMG) re1F1y operated, 
or the lLDC) relE._y operated in turn o~erfJting the lFMG) relay 
which adv6nces the switch to position 6. The next tercinal is 
tlien tested for spare, busy or i c le conditions. The ( lDC} relay 
is used ~hen district circuits arranged to test 1500 ohm sub­
scr:berR loops are ter:ted by this circuit. 

12. S1'EP LOG.1,TING ( GL) Sl!.Ll,CTOll 

\,ttb the test switch in pas. o and tbe cless switch in posi­
tion 2 and the (D'IS) relfly norr11al the (LS) selector is stepped 
one point. 

'Ihe circuit is from ground through (Yl) cam (KEPl} key ( 'Nith 
".;" wiring/ or (REP) relay ("K" wirir,g) (PC) key normal (D'I'S) re­
Jay nor-r1cal (r.3) cam positions 2, 5 or 8 to magnet of (CL) steppero 

\ 

\ 

- I 

, I 
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13. BUSY LINE lfINDER 

!1hen the line finder · under test is busy, ground is connected 
to the (DB) lead, operhting the (DB) relny as the (Rl) switch 
edv&nces to posi ti-on 6. Vii tl: the (DB) relay operLted, the cir­
cuit thfough the lIDL) r~lay is opened, preventin6 its opera tion 
and the adv~nc':,ment of the (Rl) switch from position 6. 'I'he 
operation of the (I:B) relay also operates the (DBl) and (TH) 
relays and lights the (.l:3Ll') lamp. 'l'he (TR) rday operoted opens 
the tip, ring bnd sleeve l~ads. The (DBl) relay p6rforres no 
useful function at this time. '.i'he test circuit remains in posi­
tion 6 until the b.usy condition is removed from the line finder 
or ur.til the time alarrr.· operates. 

14. IDLE LL':2 FINDER - ST,-1 .... {l' CL<CUIT OPEili-,.TION 

\ihen a line finder circuit is fdle, ground is not connected 
to the (DB) lead a.nd the (DB) relay :i:-emains normal. The ( IDL) 
relay ope:Pates to battery on cam (Xl) in pos. 6. The (IDL) relay 
oper;, ted, connects groor1d to the (DB) lead making the district 
busy, advances the (rtl) swjtch to position 7, operates the (ST) 
meter and (CT) relay. "hen the (RCI) key is onereted the opera­
tion of the (ST) meter operr,tes (SR) relay. The (SR) relay 
closes circuit for a<ivr,;ncing class ( R3) seq. sw. to pos. 3, 6, 
9. ';;hen the class switch (R3} rMches positions 3, 6, 9 the 
(SR2) And (Sn~) rslayR operate in series &rrenging the circuit 
to meke "Repeeting Coil In" tests only. The (CT) relay operated, 
operctes the (CT) meter. G·round from the (DB) rele.ys normal, 
ttrough cen~ (G) and (F), (Ta) reley contacts, {S) brush of 
the master selector and le~d "8" operates the (A) relay in the 
start circuit when the start circuit is idle. In the following 
descri;::tion "LFD" refers to the line finder circuits. 'I'he (A) 
start rel~y oper~ted, operates the (B) start relay. The (B) 
start relay operBted, operates the (C) start relay and (Cl) stcrt 
relay and closes the ring side of line circuit operating the (LCi 
and (.LCl1 reluys and line (L) relays. 'l'he {LC) relay operated 
disconr,ects the busy ground from (DB) lead. The line (L) relay 
opercted, oper; tes the (BA) trip relay. The line (L) and (BA) 
relays operhted connect battery to the (H) lead. The (BA) and 
(Cl) start relcys operated, operate the (Tti) trip relay. The 
(Tri) ~elay operated operates the (ST-A) start relay through the 
(C) start relay operated. 'Ihe (s•r~l start relay operated, 
operates the (D) start relay and connects ground to lead (Z) 
to the test circuit through the (C) start relay operated. With 
the (LC) relay oper£ted, ground on the (Z) lead is connected to 
the (LF) lead oper,: ting the (LF) "LFD" relay. From this point 
on the trir, start, line finder and district selector circuits 
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function as for a regular call hunting the test line and ar:. idle 
sender and releasing the trip and start circuit~. When the 
(ST-A) start relay releasec:, the (E) start relay operF..tes. The 
(E) relay operated, releoses, the (C) and (Cl) relays. The (B), 
(D) and (E) start relays are locked under control of the (A) 
start reley which remains opereted until ihe (Rl} advances to 
position 18 or the (TR} relay operates. ,\hen the test line and 
an idle sender are found, bettery ond ground are connected to 
the ring 8nd tip leads oper£ting the (PC) relay. The (PC) relay 
operated, edvsnces tte (Rl) switch to position 8. With "H" or 
"G" wiring (~C) relay operates with the test switch in position 7 
and locks to the (RN) key, until the master selectors return to 
nor'llal, when t:-ie (:E.Cl) relay is operat·ed. Wit:1 "AK" wiring the 
( C:C) relay operates when the class switch (R3) goes oft' normal. 
See paragraph 10. 

- 15. TESTS FOfi NON-START OF LIN~ FINDER 

0 
/ , 

- ~-- -- ---~-- --

While in position 7, ground is connected to the (Z) lead from 
the start circuit operating the (NLF) relay and the (LF) relay in 
the line finder. ,;i t:i "i:i" or ''G" wiring the opera ting ci.:-cui t of 
the (NU') relay is throu5h the nor:nal contact of (NLln) relay and 
3S3Tl cam. 1.:ith "AK" wiring the operating circuit of the (NLF) 
relay is through nor111&.l contact of (NLFl) relay, oper&ted contact 
of (LG) relRy and 3S3Tl CBm, this circuit is closed by the operation 
of the (LC) ~elay to avoid a false battery connection to the "H" 
lead, thereby preventing the blocking of service line finders. If 
the oper&tlon of tht:1 (LF) relay fails to start the up-drive, the 
circuit functions as follows:- The first closure of the in­
terrupter contacts, operf?.tes the (NLF-2) relay. 'l'he (NLF-2) relay 
operated, locks i:::i series with the (NLF~"q rr➔ lay which operates 
'Nhen the interrupter contacts break. 'I'he (NLF-4) relay operates 
upon the next closure of the intP-rrupter- contacts. The (>ILF-4) 
relay oper~ted, locks to ground on the (DB} relay, operates the 
('l'RJ r·3lay and lights the (~'LF) la:np as an indic<1tion that the 
(LF} relay has failed to start the up-drive. T:ie operation of 
the (T3} relay opens the tip, ring afid sleeve leads from the 
start circuit, thus holding the tesi circuit in position 7. The 
circuit remains in this position as) a trouble condition llghti:ig 
the (NLF) l.11mr. If the oper,1ti on of the (LF) relay starts the 
up-f.rive the (GA) relay in t~e sta~ circuit oper&tes an~ removes 
.. .,.round from the (Z) lead, thus remOving the short circuit from 
0 t 

the (NLF-1) relay, which operetes fn series with the (NLF) relay 
to ground on the (DB} relays. ·ThEf (NLF-1) relay operated, remov'3s 
Ground from the i~terrupter cont~ts preventing the (NLF--2), 
(NLF ..... '3i and (Nl..F--41 relfiys ..f·run{ openting and the t':'lst proceeds • 

.... .,,-·. _,,. 

.... ' :--.. 
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16 0 TEST 1',0H. 0Vi£i"W'l'J.i:P OF LINE ?:ND.EH. illm OPEN SLi'.EVE 

In position 7, with the (LCJ relays operated, when the 
elevator reB.ches the (M) s •,;grnent, ground is connected to the 
(B) lAad, operating the (OS) relay and in tm·n operates the 
(OS-2) relay, which prevents the operation of the (os....:~) 
relay. v.hen the line finder relay ( LF) releases, ground 
is removed from the (B) lead, removing the short circuit 
from the (OS-1) relRy, which operates. The (OS-1) relay 
opera.t~d, releases the (08-2) relay. With "E" wiring the 
release o.r the (OS-2) relay is very slow, sufficient tirne 
is allowed for the sendei- selector to hunt over 7 terminals 
and the test switch to be moved out of position 7 before· 
the (0S-.3) relay is operated. Should t::ie line finder ov-3r­
step, the tip and ring leads will not be connected through 
to the sender and the (PC) ~elay will not be operated, hold­
ing the (Rl) swjtch in position 7 and the (OS3) relay opertites. 
When"~' wiring is used the release of the (0S2) relay will 
operate the (OS4) and (OS3j relays if the (LC) relays remab 
oper9.ted with the (PC) relay normal indicatbg that the lin.e 
finder hF;S overstepped. The (OS-3) relay operated, lights 
the (OS) lamp indic1-:ting that the line finder has over-stepped 
and operates the (TR) relay. The (TR) relay opens the tip, 
ring end sleeve leads of the start circuit holding the test 
circuit in position 7 until the operation of the (GA) key 
to restore the circuit to norrr.al. If the (CO) relay should 
fi:•il to operde due to an open sleeve the (PC) relay would 
not operete and the (OS) lamp will light blocking the circuit 
in position 7 until (G.t.J key is oper1:1ted. 

l?. DIJ..LING OF TH.~bi DIGIT CODE - FIG. A 

When li~e finder finds the test terminal and the sender 
is connected to the test line the (PC) relay operates and 
advances switch to position 8. ~;'1th the (Rl) switch in 
position 8 9 ground on the (DB) relays normal advances the 
(H2) switch out of posit.ion 1, the (B) cam. carrying one con­
plete revolution. As the (R-1) switch is advancing out of 
positi ~n 7, the tip and ring of the test line are closed through 
t'.) the lJO ohm resists.nee in the pulse circuit over leads (A) 
and (:a) contact of (GS) relay and cam (E2) to hold the sender. 
hs the (R2) switch rotates, the (E2) cam send~ pulses to the 
sender until it raaches a -oosition whl"lre leads (Ml) and (J) 
shunts cam (E2) preventing further pulses from being sent. 
·:;hen the dinl ru}se seq_uence switch reaches position 16 1/2, 
the (CKl) relay operates and when in position 17 1/2, the (CK) 
relay opere tes and both relays lock to ground on thA (DB) 
.r ,: lays norm, 1 through cam (Cl). The (CKl) rel.sy operated 
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prevents the ( R2) switch from making a second revolution until 
the (al) switch hes advenced to position 9. W~en "K" wiring 
is used the (MH-? ) end (M.H--8) relays operF,te in positions 13 
to 20 of the dialing se(luence switch. The (MH-?) and (M.R-8) 
relsys will lock until test switch leaves position 17. The 
(MR-l) rel8y must operate before test switch will advance to 
position 9. The ( litH-8) relRy must operete before test switch 
will advance to position 10. The { CK) relRy operated, advances 
the 121) switch to position 9. -~hen the (Rl) switch leaves 
position 8, the (CK) ~nd (CKl) relays release, advancing the 
(R2) switch ou-: of posit''ion 1. 'I'he second di~it of the three 
di 6i t code i~ sent during the second revolution of the (R2) 
switch over leuds (~) and (B) until shunted by thP- (M2) and 
(K) leads. nS the (R2) enters positLon 16 1/2 on the second 
revolution, the (CKl) relay reoperates, performing the sama 
function as just described and the (CK) relay operated, ad­
v~nces the (kl) switch to position 10. In position 10, the 
( CK) and { CKl) relays release. 'l'he third dig,i t is sent during 
a third revolution of the (h2) switch in the s&me manner as 
described for the 1st and 2nd digits. The switch advances to 
position llo 

Fie;. B - ,ihen used, the jack number in the ls t, Gnd or 3rd 
dit:;it row in which the rlug is inserted. determines the digits 
to be di~led for second position tests. 

1a. DL-,_LING OF OT"rlER 'l,HAi'l' THRr~E DIGI'r CODE 

'::hen only one or two digits are required to satisfy the 
sender associated with the district selector circuit under 
test, the first digit is sent in position 8 in the.same manner 
as the first digit of a three digit code. In posi'tion 9, 
r..round on cam (G-1), Ldvances the (Rl} switch to position 10. 
The (Hl) switch advances to position 11 by ground through cam 
(Fl) using"~" wiring. ~hen two digits are re~uired to satisfy 
the sender, they ere sent in position 8 nnd 9 as described for 
the three digit code. In position 10, it is advanced by using 
",," wiring and ground on carr. (Fl). 

19. 1'1:1:'.:SS1,GE rLGI3TE.rt Fi,LSt CHARGE 

·.,ith "K" wiring the (MR'i) & (MR8) rel!'lys ope~ate in the 
dialing positions to connect the Oll) & (M2) leads to the (N.Xl) 
rele.y. If be.ttery is connected to either charging lead at any 
time after the oper1:iti::m of the 0,IB'I) or (MR8) relays, the (MXl) 

·.,,li. -- .• • .L 
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relRy will operate operatini; the (FCHl) refoy to bl ock the test 
swi t ch in p~sitions 11 to 17 with the (FCH) lamp lighted. The 
(MR? ) or (.M1i8) relay releases in pos. 16 to prepare the circuit 
for the C9"'r rect charging current in position 17. 

f 
20. T:t:STS $O H LIS._, CLOSURE 

I 

/i:i th t he (Rl) switch in position 11, the sender makes district 
brus h and group selections. · The first two sleeve terminals in 

f e selected group are grounded, by the operation of the (GS) 
ay which operates in position 11, so that the third terminal 

e ·group is selected. With "E" wiring the sender is hel~ 
10 lJO ohm r e8istances connected to the A and B leads. ~Ji th 

" wiring the operation of the (GS) relay opens the circuit to ~ 
~ and B leads and circuit is closed through the (Dl) cam 

nnd r es istnnces (X) and (Y) to hold the sender in order to place 
an operate test on the (DC) relay when the sender is released. 
'I':-ie district b&nk termin&l is connected to cams {Rl), (Ql) and 
(i 1) . '::hen the fundamental circuit is closed for trunk test 
tLe (~C) r ela y opera tes. 1he (TC) relay operated, operates the 
(Ic-2) relay w:1 ich locks ·in series with the {TC-ll relay • 
.. <en t he sender a dv~h.ces to ;nake t a lking selection . the (TC) 
re lr.y releases a llowing the (TCl) relay to operate in series with 
the (TC2) r e lAy. lhJ (Tel) relay oper~ted, grounds the (S) lead 
r: lb. ki n(:, the trunk t e rminal busy. ilhen talking selection is com.:. 
ple t ed 1:;nd t r unk clos4re s made the (TC) relRy reoperates. hith 
the lTC) and (Tel) re lays ·reope1rated, the (Rl) s-Nitch advances 
to position 12 . .. hea the ~wi tc'µ advances from position 11, 
the 6 round to the sleeve lSµd of the test line is transferred 
from the make cents.c t of the (TCH) relay to the break contact 
of the (RO) relay , and the ( C) ,1\ (Tel), (TC2) &nd (GS) relays 
release. 

\ 

'//hen figur e 1'' is used gro d is not conne cted to the trunk 
sleeve unti 1 the di s t dc t is advanced from the await operator 
position in a "re pea t coil ou 0 · test. 'l'he ground from the 
operation of t he (TCl) r e lay i Rl position 11 is disconnected 
and in rU positi on 12 the· oper tioh of the {PSK) relay to close 
the trunk is dela yed until the {SK), (SKl), and (SK3) relays 
have operated. 'J.'he ope r ut~on · Qf' the (SK3 ) relay connects ground 
to the sleeve and a lso ope t-ates reray (FSK). If the talk 
selection cam closur '3 s in ihe d strict are defective the absence 
of sleeve ground from the t\stiqg c:t.rcuit will result in wrong 
t a lk s e l ection~- \ f · .. 

21. TEST OZ DI,3'I'RI CT I N "CUT THR,U" P SI'l'ION K VHRING 
I 

~ith the swi tch in position 
interrupter closes , t hfl (SK ) rel 
t he "F" contact o f' the inte:-rupt 

2, when the "B" contact of the 
op.ra tes end l ocks . When 

r ma~es, the (SKl) 
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relr,y operates rnd locks. On the next make o~ the "B" contact, 
the (SK2) relay operates and (Rl) switch advances to position 
L~, the (i,) cam c~rrying it to position 14, The (SK) releys 
rdlease as the (Hl) switch leeves position 12. ~hile in posi­
tion 12, the (PSK) relay operates from ground on cam (Nl) and 
battery on the (SH2) relay, 'l'he (PSK) relAy, op~rates, connects 
bEittery e.::td ground through the (SK) resisthnce to the tip and 
rinl5 sides of the test line to operate the (CS) relay in the 
district circuit, The polarized (CS) relay in the district 
circuit operates and advance~ the district to the "Talking to 
Operctor" position. ·,ihen the switch leaves position 12, the 
(PSKi relay releases and in position 14, the (CS) relay in the 
test circuit oper&tes, through the (PSK) and (BB) relays normal, 
over the ring side of the district selector circuit through the 
master switches (TR) relay, with the (Rl) switch in pas, 14 t~e 
(Srt) relay is operated, the (SR) relay prepares the operuting 
circuit for the (3~2) and (SR3) relay when the (Rl) switch 
reaches pas. 13, with"~" wiring and apparc1tus, cams (Ml) and 
(Oli contacts of the (i<EL) relay (Y) resistance (20 ohms), cams 
(Kl) and (K3) to ground. ,,ith K wiring and apparatus cam (01) 
contacts of (SKl) and (.;_,,L) relqy (Y) resist1cnce (100 ohms) 
c&ms (KlJ and (Y>-3) to ground, The (GS) relay operated, opera tes 
the 11) relay over the tip side of the line, thru the interrupter 
contacts, The (I) relay locks through its make contact and 
op8rates the (RO) relay, when the "IV" contacts, of the inter­
rupter make. ,.hen "K" wiring is used e.nd test line is on the 
district f rame the (3L) relay is connected to the sleeve in 
place of ground and must operate from grou:-id through th8 back 
contact of (L) relay in district before district sequence switch 
advances out of position 16, The operatio:1 of (RO) relay (••::" 
wiring) opens the sleeve circ'ii t through cam (F) allowing the 
district to advance from its "talking to operator" position 
which releases the (CS) relay in the test circuit, The (CS) 
relay released, releases the (I) relay. 1he (HO) relay opera~ed 
2nd the (1) relav r e leased advances the (Rl) switch tp position 
1 ~. If the district circuit has fdled to adVE,nce to the 
"telking to oper~tor" position, the (CS) (I) and (RO) relays 
fail to operete and block the (Rl) switch in posi\ion 14, 

22, , T.2:S'f OB' SUPEnVISOHY i-i:I:.;V..Y (tG) JJ.\JD .RCO KEY OPEfui.TION 

J.\.s the test switch passes from position 14 to 15, with "E" 
wiring and ap·paratus the 20 ohm soa.ki.ng circuit is held across 
the tip and rint sites of the test circuit, witb "K'' wiring and 
apper~tus the 100 ohm so&kicg circuit is held across tte tip and 
ring sides of tte test line seeking the supervisory relay (DC), 
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when testing districts arranged to function over 1500 ob.~ subscribers 
loops, 190 ohms is held across the tip and ring instead of above 90 
ohms or 100 ohms. With the switch in position 15, the (SK), (SKl) 
and (SK2) relays reoperate under control of interrupter contacts 
"F" and "B". The operation of the (SKl) relay ren:nves the short 
circuit from around the (S), (U), (V), (W), (X) and (Z) resistances 
bridging them in series with the (Y) resistances across the tip and 
ring, thereby releasing the supervisory (DC) relay in the district 
circuit. With Fig. M, when testing districts arranged to function 
over 750 ohms the (V) resistance is not connected in release cir­
cuit. The (RELl) relay operates over this circuit as soon as the 
district releases the line so that 48 volts is connected through 
the line relay to the (R) lee.d and advances the (Rl) switch to 
position 16, When Fig. K is used the (Z) resistance as shown by 
"Q." wiring is connected in circuit ahead of (RELl) relay to prevent 
a false operation of (RELl) relay, due to inductive surge from re­
peating coil. This surge caused trouble when "E" wiring was used. 
When Fig.Lor Mis used, (F.ELl) relay operates on release current and 
also when district returns to normal. However the circuit thru con­
tacts of {F.ELl) is opened by (FR3) relay, until district returns to 
normal. The (SK), {SKl) and (RELl) relays release as the sw.itch ad­
vances to position 16. With the (Rl) switch in position 16, the (h3) 
switch advances to the next position from ground on cam (Hl), when 
the (RCO) key is oper&ted the (SR3) relay operates as soon as {h3) 
switch reaches pos. 3, 6, 9 im,: tead of awaiting (Rl) sw. pos, 18, 
the {SR2) relay remains normal until (.Rl) sw. opens pos. 17 at (Fl) 
cam. With the (RCO) and (hCl) keys normal aud the (R3) switch in 
position 3, 6 or 9 ground on cam (Yl) through cam (C3) advances 
the (Rl) switch to pc sition 17. Ground on the (SR2) relay normal 
advances the {Rl) switch to position 18 with "K" wiring S'Nitch awaits 
release of (FR3) relay. ~ith the (R3) swit~h in position 3, the 
{SR3) relay operates through the contacts of the {SR2) relay, (SR) 
and (MI~3) relays (BC) key normal (F3) cam (3T) relay and with the 
(RCO) k~y normal t!1rough ( Il) & (Ul) cams to ground, with the (RCO) 
key operated, through (RCO) key (PC) relay (Fl) cam and (DB) relay 
to ground. With the (RCO) key normal the operation of the (SR3) 
relay advances the {Rl) &Nitch to position 1, and con~ects ground 
to the (SR2) relay causing it to operate and loc~ in series with 
the (SR3) relay as the (Rl) switch advances from position 18. 

23. TEST FOR OPEN CIRCUIT RELEASE OF l CS) RELAY OF DISTRIC'l' 

When •the test switch. reached position 10 with "E" wiring or? 
with ''K" wiring, the (FR) relay operated. When "K" wir1ng is used, 
the operation of the (FR) operates the (FRl) which operctes the 
(FR2). With (FRl), (FR2) and (FR4) relays operated the {FR3) re­
lay operates. '!'lie (FRl) is very slow in releasing and will allow 
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suf f'id ent tirr,e for the district sequence switch to pass fron 
position lS 1/4 to 1 1/2 before releasing end will rP.leese be­
forfl district sey_uence switch can m&ke an extr2. revolution. J..s 
long as the (FR3} rel!:1y rer:1ains opereted the test switch will 
be blocked in pas. lo or 17. The test switch wot.ld not move 
out of pas. 14 until the (FR3) relay had oper~ted. Should the 
(CS) relay in the district fail to release the district sequence 
switch will rotate until the (cs) rRlay releases. Under normal 
conditions the (iTH.) , rd&y releeses when the district reaches 
normfll, &nd 'Aill hold tr.e district busy until the release of 
tLe (FHl1 re.lay, 1he (.tF12J relay is slow enough to assure the 
rele8se of the (Fn::1 relay. .ihen "E" wiring is us·ed the (Fit) 
relf.y is not slow enough hence under extreme conditions the 
test circ:ui t will not tf:,st for· a rotating condHion. 

~hen the (FR) relay holds, the test switch is blocked in 
posit inn 1 and will advEnce to 2 ~f nrxt revolution when 
r e lpased. 

24. S.~coim T1~T OJ<' DIS1'l-(IC'I ClhCUI'l' - fi:EPi:A'lfoG COIL IN (DC) SUP~,R­
VISO.ff illiU.Y 'l':.<~'l, USfaG ":E." 11IRL_-C. n.ND APPi,M'lTS 

.. i th the ( rt-1) switch in position 2 ( second revolution) ground 
on the (SS-1) relay tr.rough the conte.cts of the (PLFS), (FMG) and 
(~TS) rAlBys t~rough cam (B) edv~nces the switch to position 6. 
'l'he switch fu11cti0ns in position 6 to 10 inclusive in the same 
menner as desc~ibed for the firet rPvoluticn of tte switch, with 
the exception thr t the di;it co(e sent i:=: such that it wilJ stop 
the district circuit ins rent. coil position, In position 11, 
t:-.e ( 19-t:} :- 0 sistF.nce is br-id~~'= d across the tip f,nd ring holding 
th~ sender. 1he (TC) relay operrtes during trunk test by the 
sender, ~hen the .dis '.rict is edvi:.nced to a t 1. lking i::·osi ticn the 
(TC) relay reorerFtes. 'Ihe (DC} relay in tte district is oper·ted. 
The (GS}, ('IC), (TC-li and ('l'C-2) reley~ functic:i as described in 
first test to advr.nce the (R-1) switch t'o-., position 1~. '.,itt the 
(R-1.) switch in position 12-, the (DC} rela'y in the district is 
e,Jven a sobk curr·ent, the (Y) resistance or the (Y) and (BC) re­
sist~nces teinb connected across the tip and ring of the test 
line. .nlso the (CS) relays in both the test and district cir-­
cuits are operc.ted. The (CS) district. relay orerEted, charges the 
call. 'lha (SK), (.:...K--1) and (SK-2) r~lays operate, al~o (SK-3) 
witt .L''ir::: •. F, 1rnder control of the ''F'' and "r:11 contacts of the 
interrupter and advv1ce the (R-1) switch tc position 13, _ the 
(h) can: advences it \o ;)OSi tion 14. .nS the (F,-1) switch enters 
position J.3, ground on cam (Y-)) opE:rf-tes the ( .dEL) relay which 

. ,.7 
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locks to ground through cam (F-J), and removes the shunt around 
the (XJ, (;i), (Vi, (U) and (S) resistances giving a rde~se 
condition to the (DC) relay. ~hen Fig. M. is used (S) resistance 
is not in circuit for 7b0 ohm loop. ~he (DC) relay in the district 
circuit releases due to the high resistance connected in series 
with the (.tfuL--1) relt.y but the district is not immediately re­
leased beinc held by the (D) rBlay. The (cs) relay in test cir­
cuit operE:>tes which operates the (0) relay in positi on 14, con­
necting ground to the (I) relay which operates when the interrupter 
contacts mBke. The operation of the (0) relay also shunts (Z), 
(SJ, (U), (V), ( W) and a portion of the (X) resistance, allowing 
the s 1r~1ervisory (DC) relay in the district to oneri; te over a 
condition which strnuli:ites '/50 ohm loon. The interval of time 
bet~een the relea se of the (DC) relay~in the district in posi-
ticn 13 of the ( R-J) swttch and tbe reopefetion in nosi tion 14 
is such tr.et the district circuit is not :i:".eleased, due to the 
sJow release of the (D) relay. The (I) re,lay locks and operates 
the (rtO) relay. The (HO) relay opera ted locks and operates the 

'.} (SO) relay. i'1hen the 11 Iv•• contact of the interrupter makes, it 
advhnces the test switch to posit i on 15. This operetion is ef­
fective only if the (DC) or (1) relay in district had not re­
le13sed fF•lsely causing the district to run and releasing the (0) 
rel8y. ..hen "L" wiring is used the (SL) relay will be re--1uired 
to hold over the sleeve busy ~round, even when (FCH) key is 
operf ted. 'l he (SO) relay operated, advances the (.H-J) switch 
to positi on 16. ,iith the switch in position 16, ground on cam 
(Y-1) edvonces the switch to position 17. The tip and ring is 
opened as the switch advbnces from position 15, releasing the 
(DC) relay in the district allowing the district to advc.nce to 
t:v:i message reuister or coin collect posi tt on or return to 
norm=1l. 

(DC) SUP1',rtVLSOJiY nM.i,.Y 'I'.l!,, .. :/l USING "K" NifrING J.ND APPA.ili,.TUS 

.. itt. the (ii.1) switch in position 2 (second revolution) ground 
on the (SSl) relay through the contacts of the (PLF'S) and (PMG) 
and (DTS) r e lays through cam (B) advances the switch to position 
6. The switch fw1ctions in positions 6 to 10 inclusive in the 
same manner as described for the first revolution of the switch 
with the exception that the digit code sent is such that it will 
stop district circuit in a tclking position. In position 11 the 
(GS) relay opera tes in a local circuit, which opens the circuit 
of the l BU resistance used fo r dialing and leqv~s the circuit of 
the (Y), (X) anc. (V.) resistances and sometimes (BD) resistance 
c l osed across the tip a nd rin g to hold the sender. The (GS) 
re l F,y connects ground to district test line terminals 1 and 2 
t o pre vent d1.str1.ct selector from stopping on terminals l And 2 

_ the sr,me es described for the·.f irst test. It also connects a ",, 
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ground to lead through normal cc,11t act of (FR) r elay and (AJ) re­
sistance to light t he (FR) lamp in case the district goes to 
normal falsely due to an early wipe out. 

The (TC) relay operates during trun.~ test by the sender. When 
the district is advanced to a talking position the (TC) relay re­
operates. The (DC) relay of the district is operated through 
resistances (Y) & (X) & 70 ohm of (W) when arranged to simulate 
a ?50 ohm loop or through (Y), (X) & (W) resistances when arranged 
to simulate a 900 ohm loop. The (TCI) & (TC2) relays function as 
described in first test to advance the (Rl) switch to position 12. 
The (X), (Y) & (W) resistance clo3ure to operate the (DC) relay 
applied the test operate current. 

_ The (CS) relay in both the test and district·circult are 
operated. The (CS) district relay operat~d causes the district 
to set for a charge call. The (SK), (SKl) and (SK2) relays 
operate also (SK3) with Fig. F unieT control of .the "F" and "B" 
contacts of the interrupter and advances the (Rl) switch to posi­
tion 13. The (A) cam advances it to p:)uition 14. As the (Rl) 
switch enters position 13 ground on cam (Yl) operates the (REL) 
relay which stays operated until the (Rl) switch leaves position 
14. The operation of the (REL) relay opens the operate circ~it 
of the (DC) relay. This operate circuit of the (DC) relay remains 
open for one position of the (Rl) switch to teRt that the (D) re­
lay will hold for this period of time. Vfuen the (Rl) switch goes 
into position 14 the test operate circuit of the (DC) relay is 
reclosed through the make contact of the (REL) relay and (01) ca~. 
The test operate circuit of the (DC) relay remains closed in 
position 14 for a period of time to check that the (DC) relay 
reoperated and holds the district from releasing. With the (CS) 
relay in the test circuit operated, and the (R3) switch in posi­
tion 3, the (0) relay operates, ground through (Fl) cam position 
14, make contact of (REL) relay (13) cam, make contact of (CS) 
relay (P3) cam and winding of (0) relay. The operation of the 
( 0) relay operates the (I) relay under control of "F" contact of 
"III" interrupter; with the (I) relay operated, the (RO) relay 
will operate under control of "B" contact of "IV" interrupter 
with (FCH) key normal or under control of (W) & (Z) relays 
o;ierated, the (SO) relay vdll operate under control of "F" con-
tact of "III" interrupter also the (SL) relay will operate from the 
sleeve make busy ground of district, the (SL) relay is held operated 
from district sleeve make busy ground until the "B" contact of 
interrupter "IV" makes which advances the (Rl) switch to position 
15, providing thA ,(FR3) and (SL) relay are still operated. When 
the (Rl) switch goes into position 15 a soak current is applied to 
the (DC) reluy prior to its release current. When the (Rl) 
reaches position 15 the (SK), 

"""--"---"----'-'-- ....... - - -- - ---
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(SKl) & (SY>-2) :~elgys oper11te under control of 1;H9C int8r.ruptt'3r. 
'l'he nn'>.k currant L, applied w:ien the switch reaches position 15 
end is repleced "by e release current circuit when t--ie {SKl) relay 
ops3r>.ites, this r,;.:ler,se cur,·ent circuit rerni:,ins closed until the 
{Rl) switch Advances out of position 1'7 after messRge r2gist13r or 
coin current hgs been arplfoj. The operation or the ('3K2) relay 
advances the (Rl) swiich to position 16 where it is ~dVhDCed to 
posl tion 1'I by gro11nll from cam (Yl). 

260 FLP.T Ri TE AND 1iCI OPEiw.TION 

·,ihen testing flat rate districts, the (FL) rel8y operetes in 
:position 5 of the first revul11tion of t.he (R--l ) switch. 'l'he (FL) 
rel:-1y operic ted, sets the (;"t-3) .switch in position B. 'l':ie (H~'i) 
switch is moved to position 9 when the (it--]) switch is i n -;,osi tion 
15 of the 1st revolution, if (.dCO)-(~CI) k<3y is nor:nal or if tne 
(hCO) '.{gy is oper,1ted. uhen the (1/CI) key js operat~d the (R3) 
switch advances to p:)s. 9 when the ( 21 ) switch is i::1 pos. 6 and '1, 
l'ha circuit functions as has pravlously been described up to posi­
tion 1'7 of the (rt-1) switch ( 2nd rev'.Jlution) .. The (R-1) switch is 
advanced to position 18 by 6round on can (I--.'3) . As the (R-1) switch 
ht,ves position 17, the (~O), (30), (0), ( REL) and (I) rel!:l.ys 
release o 

27 o i.J)VANCE TO W< .. X'l LIS'ItUC'l' 

'lhe (.Sit-1) relay operates frorn ground on cam (I-1), with the 
t/3s t switch in :pos. 180 'l'he ( SR-1) relay opera t'3d, advances t:ie 
(.n:~3) switch to position 10 causing the (SR), (.SH-l), (.3R-2.) 9.nd 
(S.1- ~) r1:;lays to release. 'lhe {SLF-1) and (S':P-1) relays operate 
in position lR. ,,1th t:1.P. (rL~3 ) switch i:i position 1, the (SLB'-1) 
relay operi,ted and (with "E" wi,..1.:ig) the (FR) relay normal, (the 
district having returned to nor11al), the (LF-1) !llBgnet oper9.tes. 
'l'he oper .tion of the (LF-1) magnet allov,s trrn (S'!'P) relRy to oner!'it~, 
1:h ich advances the ( :{-1) switch t::, ry0si ti on 1. ·.:hen the ( R-1) switch 
advances from position lR, t:ie (SLB'.:_l), (2TF) and (STP-1) relays 
releese Bnd the lLF-1) maG11et releases stepping the (LF) selector 
to t)1e nA~t terrni:19.ls. The circuit is now :-eady to test the next 
district. 

28. MESSJ0 G:, R .• GIS'L::R o:,m--Pr..tiTY CLJ~SS 

'Ihe {Ml(-·J) relay oper 0;tes and locks in position 5 of the ( R-1) 
switch, ~•;hen the (LF) selector rents on t:irminal 1. 'l'he (MR-1) 
r~ilay oper· ted e.dvances the (,t~'.3) switch to posi ·,on 2. The circuit 
('unctions as d•'Scribed in p11ragr&phs 11 to 22 inclusive edvi,nci::i~ 
the (d-1J switch to ~osition 16 when "K" wirinc; is used or to 17 

r . 

--
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if ''E" wiring is used in th8 2nd revolution. , ✓hen "L" wiring 
is used thl~ (MR't) • relay is shunted in pos. 16 which closes 
circuit to adv2nce switch to 17. At this time the district 
had advanced to tr.e register position and connects hattery to 
the (MZ) lead (the call having been charged) which operates 
the {rt) relay. 'i.'his battery is connected through three ( 13--hN) 
resistBnces in parall~l in the district; if one or two of thesL 
resistances are open the (R) relay will not operate; if these 
resist;;,nces are short-circuited the (BX) relay operates as well 
::;s the (it) relA.y. "hen .i<'ig. C is used thfl (R) relay operated 
operqtes the OJD-1) relay, and in turn operates the (Wr:) relay. 
'I'he ('.JJ) relay operElted locks and the (·::D-1) relay relei:rses 
as soon as the district advances disconnectinc battery -from 
·the "r,;,.i.." lead. ·.,hen 11 1 11 &nd "J-JJ" wiring are used the removal 
of message register current operLtes (WD2) relay which advances 
the sequence switch out of position 1~ after the district reaches 
normal. :;hen "L" and "1\.1" wiring are used, the (1:,'D2) operates 
the (V,'D3) relay, which advances the switch. The break contact 
of the ('J,'D3) is used on coin clAss. i\:i.en Fig. D is used the 
(R) relay operuted, operates the (1iDl) relay, and in turn oper­
ates the (':.n) rel~y throui;h contacts of (T...iR) relay normal, 
( the ('l'11;R) relay circdt was closed in position 7 with the 
operdion of (i • .3) relay) the opention of (WDl) relay will 
open the short circuit from ('I'~R) condenser and (AN) resistance, 
which allows the (Tr...R) relay to operate slowly, the time required 
to operate the (T.'lJ) relay will match the time the message register 
current should be applied. If the message register current is re­
moved before the contect of (TMR) relay breaks which releases ('','D) 
relay the (FCHl) relBy will ouerate, blocking the circuit in posi­
tion 17. The (CCl) relay will operc:te when testing coin districts, 
end the ('I'Mii) relAy will st~y on its beck contact allowing the cir­
cuit to function as described above except that the timing feature 
will not function. 'I'he timing feature functions B.S follotvs: The 
('IMR) relny is a differential wound relay and both windings are 
closed in position 7 o~ test switch with the oper&tion of (AB) 
reley, end when the ( .. Dl) relflv oper,"tes following the (R) relay, 
the "S" winding is opened &nd connected in series with (TMH) 
condenser and (i1N) resistence, this allows the (TNul) relay to 
operate thru the "P" winding, its operation being re~c1rded by 
the (TUiR) condenser and (i.N) resistance. When the ( 'L,,R) relay 
~peretes the (~ID) relay releases, this (1.'D) relay operated thru 
the norm&l contact of the ('l'illR) relay when the (:',1)1) relAy 
operated and the (:,'D) relay locked thru the contact of (T..:,lR) 
and its own contact to the operating ground. Vihen the (;'ml) 
rel~y releases at the end of the message re~istration current, 
with the l','.'D) relay released the (V,'D2) relay operated and locks, 
in turn ope.rating the (V,'D3) relay when "L" · wiring and a;,paratus 

·/.· 
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is used. If an extra impulse of message register current is 
received during return to normal of district the (1/,"Dl) relay 
will' reoperate. ,,ith (~v'D3) relay operuted the reoperation of 
{'ADl) relay operates (FCHl} relay blocking test circuit in posi­
tion 17. "hen "AA" and "Jill" wiring are used (R-1) switch i~ ad­
vanced to position 17 from ground through the (BX) relay normal 
through the ('tm-1) relay normal and (WD) relA.y, operated. When 
"Ah" and "A-:i:." wiring are used this ground operates the { '.~'D3) relay 
which advances the Rl switch. Should the (BX) relay operate, or 
should the (R) relay not operate the (rt-1) switch will be held in 
position 17 as a trouble condition. 1.'Jhen the (R-1) switch leaves 
position 17, the (RO), (SO), (0), (REL) and (I) . relays release. 
The circuit functions in position 18 as described above. 

MESSAG-2: l<1GIS'l!:!,n '1'¼0-PAHrry CUSS 

,1hen testing two-party message register districts, the (1m--2) 
relFty operE,tes in position 5 of the (R-1) switch with the (LF) 
selector restingAm terminal 1. The (MR-2) relay operated locks 
and advunces thei!{R-3) switch to position 2. V\ith the (RCO) key 
normal when the (SR--2) relay operates as the (R-1) switch starts 
on its second revolution, it operates the {MR-3) relay. i,'hen the 
(RCO) key is operated the circuit of the (MR3} rele.y is open. 'I'he 
(MR-.1) relay operated, prepares a circuit for operating the (MR-4) 
relay instead of the {SR-1) relay as the (R-1) switch advances 
thru position 18 of the second revolution. When the· (RCO) key is 
normal the (MR-4i relay, operated, advances the (R-1) switch to 
position 1, in turn operating the (MR-b) relay. 'l'he (MR-4) and 
(MR--5) relays operated lock to cam (M-.1) with "E" wiring or to 
cam· 13) with "L" wiring. Otherwise the circuit functions as 
cesc ibed in paragraphs 11 to 22 inclusive and 25. When "L" 
wiring is used the operation of (MR4) relay operates (MR6) in 
local circuit. 'lhe operation of (MR6) relay changes the position 
16 shunt from (MR'7) to (MR8) relay allowing the (MR7) relay to 
r~main oper6ted to detect a false charge. 

30. 'lHIRD h.l!,VOLUTION 

V,ith the (HCO) &. {RCI) keys normal the (R-1) switch·~ required 
to make a third revolution when testing 2 narty districts. The class 
switch remains in second test position. In positions 1 to 16 of the 
third rev0luti on tests are made in a similar manner to the co!"respond- -.­
ing positions in the second revolution, the same digit code being sent 
by the (R--2) switch in this revolution as in the previous one. When 
the test switch adve.nces to position 11 on this thir:d revolu,t.ion it 
waits until the district makes party test. The district selector 
circuit befo~e m~king party test, connects battery to the tip side 
of the test line, and opereting the (PT) relay in test circuit to 
ground on cam (lvi-.1). rlhe (PT) relay operr=,ted, opens the circuit 
for advancint: the ( i<-1) switch from position 18 and operates 
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·.::.nd locks the (P'l---1) relay. ·,Hth 11E" w1r1nc; tbe (PT-1) relay 
opere..ted, disconnects ground through 1000 ohms to the "T" lead 
to the district and connects it to 24 volts battery tt.rough the 
(GS) relay operc..ted. With "K" wiring the (GS) relBy connects 
ground thru 2000 ohms instead of direct 24 volts battery. When 
message register current is connected to the test line in posi­
tion l'/, the (R) relay oper::-.. tes, in turn operating the ( Tiffi) , 

t (i!J1), (i:D1), (:m2) and (",l'D3) relays, as described in paragraph 
28, which advances the switch to position 18 when ~he (CR3) relay 
relecses. In position 16 of the third revolution, tte (SR-1) 
relay operates and locks, advancing the (R-3) switch to position 

1 

10 or next normal position. hs the ( rt-;-3) switch returns to 
normal all tlie (FT)· and (3R) relays release in tw·n releasing 
the (MR) relays. 'l'he (H-3) switch in normal, the (LF) connector 
is advi:;nced one step and th~ (R-1) switch is advancec1 to position 
1, in. a manner similar to that described above. 

31 o Cu.SS SELECTOR 

Each time the (R ..... ~) switch advances to position 2, 5 or 8, 
the circuit is closed through the winding of the (CL) stepping 
maf~et end cam (A-3) to ground on cam (Y-1) in position 5, 
energizine the magnet. ••hen the (H-1) switch leoves position 
5, the (CL) magnet rele1oses, stenping the brush assembly of the 
selector switch to the next termlnal, extinguishing the previous 
lomp and lightir.g the successive lamps 1, 2 or 3 etc. under con­
trol of the (UJ1P) key. The lighted lamp indiceted which district 
selector is being t ... ;sted. As the class switch brush assembly steps 
from terminal t.9 terrr,imi l, la:nps 1 to 20 will light indicating the 
progress of the test. 'l'hus the class selector follows the :;iovement 
of the line fir.der connector. When tr:e brush assen,bly of the class 
selector switch reaches terminal 22, the holding cj rcui t through 
the operFted class relay and (N) relay is opened, releasing the 
relays. The ( R-3) switch is returned to normE,l with the (R-1) 
switch in position 1 to 17, and the (DB) or (DB-1) and class relays 
no~nml. 

32. COIN CLJl,SS 

'.11hen testing coin districts, the (CC) relay operates in position 
5 of the (R-1) switch and advences the (R3) switch to position 8. 
The tests are, made as described in previous pe,rr,_gri:.phs, two revolu­
tions of the {Hl) switch being made for a complete test. Ground is 

, supplied thru the winding of the ( CN) relEiy in position 11 to permit 
the sender to operate and in position 17 to check the coin current 
from the sender. The (CI~) relay operates on tbe coin current, and 
releases when coin current is disconnected, and it operates the 
(WD), ('.i'Dl), ( ·,D2) and (fiD3) relays in the usual manner. i\hen the 
(:,D3) relay is used its opention opens tte circuit of the (CN) 
relay to per-mi t the sender to adv2nce. 'lhe (R) and (MX) relays are 
ineffective except in positions 3 and 12 of (.:i3) switch so tr.at if 
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33. 

message register l>attcx:y is supplied from the coin district it 
will not affect the test circuit. 

DISTRICTS .ARRANGED FOR TNO CUSS SERVICE 

When the line group of districts is arranged for two kinds of 
service in the same subscriber's grou~ with optional wiring in 
the district for grounding the Ff\ lead or advancing the c.istrict 
to the second talkin~ position, Fig.Pis used. Fig. R is also 
used ir. combiLation single and 2-party offices. The combinations 
of service which muy occur in one group are: 

Flat rate limited service and Flat rate extended service 
Flat rate limited service and Message rate service 
Flat rbte extended service and Message rate service. 

In this description flat rate limited service is ttat service 
which results from the c1istrict placing a ground on the FE lead 
w~ich is effective in changing certain non-charge office codes 
to ctarge codes. Flat rate nxtended service is that service 
which results from the district not placing a ground on the FR 
lead. Message rate service is that service which results by the 
district automaticalJy advancing to the second or charge te.lking 
position regardless of the office code dialed. 

In districts handling two kinds of service a relay is added 
to the district which controls the various connections so that 
the proper kind of ~ervice will be given to the calling subscriber. 
For this descript.ior-1 this relay will be terned as the "Z" re}ay 
and wr.en it controls the ground placed or. the FE lend this type 
of wiring in the district will be termed "ii" wiring. \A.'hen the 
"Z" relay controls the lead that advances the district tc the 
second talking position thi~ type of wiring in the district will 
be termed "J" wirine. '!:hen the district has ground connected 
permemmtly tc the FR lead this wiring in tht: district will be 
termed "E" wiring. When the 1::strict has wiring permanently con­
nected that advances the district to the seco11d talking position 
thb wiring is terned ''X" wiring • 

In order to test thR V&rjous combinations of this "J'', ''H", 
"E" s.nd "X" :ni ring in the district it is necessary to send two 
different non-chfl.rge codes to the sender from the tt:ist circuit, 
one of which results in a non-charge conc.ition on a flat rate 
ljmi ted service diatrict and one that \~ill result in advancing 
a dist.riot to the charge posit.ion when ground is supplied 
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to the .lfR lead by the district. These two codes will be termed local 
and extended service codes respectively. The "BZ" relay of the test 
circuit controls which of these codes is sent. 

If a local code is sent to the sender when testing a flat rate 
linited service district, the district is tested as a flat rate 
district, if an extended code is sent, a flat rate limited service 
district is tested as a message rate district. 'l'he "BV" relay 
controls which way the district is cheered. 

'l'he 1, 2 ~- 3 keys control the "Z" relay of the district by means 
of the 800 ohm resistance (:a). They also control tte "BZ" and "BV" 
relf1ys. 

For the various classes of districts tested terminals "A'' or "Y" 
are connected according to note 56. 

'rhe follovring tr, ble shows the code sent, the check made of' the 
".c.", "H" , "J" and "X" wiring and the check made as to whethe1· 
the 11 :Z." relay is operated or not accordin6 tc the 1, 2 or 3 key 
tt~t ~PY be oper~ted, on districts arranged for the various classes 
of service . 

.Key 
Opere.ted 
dervice 
.Arrange­
ment of 
District 

B 
C 
D 
~ 

F 
(., 

Code 
Sent 

L 
L 
L 
L 
L 
L 

None 

Check Made 

EHJ i. 
Wir- .de-
ing lay 

FJ None 
FJ None 
J None 
tJ ifo 
t'J No 
fJ No 

ffl 

Code 
Sent Check Made . 

EHJ z 
Wir- l<e-
ing lay 

L }!'J None 
L J!'J None 
L J None 
L FJ 0 
L J 0 
L J 0 

. ,._____ 

.. ,, 

/ 
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Key 
Operated I tf..2 tf..3 
Service 
Arrange-
ment of 
District 

Code Code 
Sent Check Made Sent Cheek Made 

EH.T z EHJ z 
Wir- Re- Wir- Re-
ing lay ing lay 

L FJ No!le s H None 
L FJ None s FH None 
L J None L J None 
s FJ,FH No s H 0 
s H No L J 0 
s FJ,FH No L J 0 

Abbreviations Used in Table 

B Flat rate limited service (Ground on FR lead of district) 
C Flat rate extended service (Non~grounded FR lead) 
D Message rate service (District advances to second talk 

position) 
E Flat rate limited and flat rate extended service 
F Flat rate limited and message rate service 
G Flat rate extended and message rate service 
L Local code 
S Extended code 
FJ "J" or "X" wiring wrongly installed 
J "J" or "X" wiring correctly i'lstalled 
FH "H" or "E" wiri11e wrongly inetalled 
H "H" or "E" wiring correctly installed 
NO Z relay no~ operated 
0 Z relay operated 

34. STEP GROUP CONNECTOR SWITCH 

~--~ 
:;; 

': 

In order to test the district selector associated with another 
line finder connector switch, it is necessary to step the brush 
assembly of the group connector one terminal. 

When the line finder connector just used, leaves terminal 21, 
the (PMG) relay releases and the (R-1) switch is advanced to position 
1. The (PM) relay operated, advances the (R-1) switch to position 3. 
The group selector is advanced, another line finder selector being 
seized .and advancad, the class relays are set and another test is 
started as described in paragraphs 7 to 10 inclusive. 
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Af~er the district seiector circuits associated with a terminal 
of the master connector switch have been tested, the brush assembly 
of the group connector switch being released, steps off terminal 21, 
and the associated (RTS) relay releases, in turn releasing the (PM) 
relay.· The (PM) and (RTS) relays, released, advance the (Rl) switch 
from po$ition 4 to position 1. The switch is advanced to position 2 
by a contact of the (ST) key. With "AC" wiring the (PM) relay, re­
leased, prevents energizing the R2 switch as the Rl switch advances 
thru po3itions 8, 9, and 10. The (PM) relay released, operates the 
(SM) and (STP-2) relays in position 2 of the (R-1) switch. The (SU) 
relay operated, operates the (MA) and (MB) magnets. When the (Ml..) 
and (MB) magnets operate, the (STP) relay operates. The operation 
of the (STP) relay advances the (R-1) switch to po'si tion 3, and in 
so.doing, releases the (MB) and (MA) magnets, moving the brush assem­
blies of the master switch to the next terminal. From this point on, 
the test proceeds in the same man~er as with the group connector 
associated with the first terminal. 

CONCLUSION OF A ROUTINE TEST 

As explained in paragraphs 10 and 14, the (EC) relay operates 
when the (R-1) switch enters position 7 when "AH" wiring is used and 
when the class switch goes off normal when "AK" wiring is used, at 
the beginning of a routine test, when all the district selector cir­
cuits have been tested by this circuit, the master connector switch 
steps from tenninal 21 to normal, operating the (EC-1) and (SM) re­
lays. The (EC-1) relay operated, operates the (SLFT) relay, lights 
the (EC) lamp and opens the operating circuits of the (MB) and (MA.) 
stepping magnets. The (SLFT) relay locks through cam (N-1), advanc­
ing the (R-1) switch to position 1 with "E" wiring, or to position 2 
when "K" wiring is used, and operates (DB) and (DB-1), and (TR) re­
lays. The operation of the (DB) relays remove ground from cams {F) 
and (G), preventing the relays under control of these cams from 
operating. The (DB), (DB-1), (TR) and (SLFT) relays release as the 
switch advances fro~ position 17. The (R-1) switch is advanced to 
position l by the (RTS) relays normal. With "E" wiring the (FR) re­
lay operated prevents the {R-1) switch from advancing out of position 
l. If another cycle of test is not desired, the (RN) key is operated 
and the (ST) key released. The operation of the (RN) key releases 
all operated relays locked through the break contacts of the (RN) key. 
The (EC) relay released, releases the (SM) and (EC-1) relays, in turn 
the {]'R) relay, r~storing the circuit to normal. 

37. RETURN TO NORMAL (RN) KEY 

When it is desired to restore the test circuit to normal from any 
position, the (RN) key is operated. The (RN) key, operated, (a) re-

• j 
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leases. the (TA) relay, if operated, returning the time measure switch 
to normal, (b) releases the class relays, (c) opens the circuit to 
the (OON) relays, (d) operates the (DB) relay and in turn the (DB-1) 
and (TR) relays which function as described above, (e) advances the 
(R-1) .switch to position 1 and (f) resets the master, group and line 
finder selectors. The (DB), (DB-1) and (TR) relays release as the 
(R-l) leaves position 17. With the (R-1) switch in positio~ 1, and , 
the (DB) and class relays normal, the (R-3) switch is advanced to the 
next normal position. With the (R-1) switch in position 1, t e (SM) 
relay (if the master switches are off normal) operates in series with 
the (STP-1) relay through the (MON) relay operated. The (SM) and 
(STP-1) relays operated, the master selector magnets operate allowing 
the (STP) relay to operate. The (STP) relay operated, operates the 
(RN) relay. The operation of the {RN) relay releases the selector 
magnets allowing the brush assembly to step one terminal. When the 
magnets release they short-circuit the (STP) relay, releasing the (RN) 
relay. The (RN) relay released, permits the (SM), (STP-1) and (ST?) 
relays and the selector magnets to function stepping the brush assembly 
one more .step. This magnet continues to operate and release stepping 
the master selectors to normal at which time the (MON) relay releases. 
The (MON) relay, normal, transfers the circuit from the (SM) relay to 
an (SG) relay where the circ~it functions as has just been described 
stepping any off-normal group selector to normal. When the group 
selectors are all normal the operated (G-1-0N), (RTS) ·and (LF) relays 
release. With the (LF) relays normal, the (LF) selector that is off 
normal will be returned to normal. 

38. SPARE TERMINAL ON MASTER AND GROUP SWITCH 

When the mast~r swltch ateps to a spare terminal, the (R-1) switch 
being in position 3; the (SPI') relay operates. The (SPT} relay oper­
ated, opens the lead for advancing the (R-1) switch until all spare 
terminals have been passed and operates the (SPI'-1) relay, as soon as 
the (STP) relay operates as described aboYe. The (SPI'-1) relay opens 
the ground lead to the m&ster magnet, allowing the master magnet to 
,release and step the brushes to the next terminal. As the magnets 
release the (STP) relay releases in turn releasing the (SPT-1) relay. 
The cycle is repeated until a working terminal is found. When the 
group selector steps to a spare terminal the (R-1) switch has advanced 
to position 4 and tte selector is stepped to the next working terminal 
as just described, for the master selector. 

39. TIME MEASUREFEATURE FIG. 1 

As stated in paragraph 5, the operation of the (ST) key operates, 
the (TA) relay which locks to ground on cam (N-1). Should trouble 
develop either in the test circuit or in the district circuit under 
test or should sufficient time not be left after the I'eturn of the 
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district circuit to permit the completion of a ~est, the time alam 
circuit operates, lighting the lamps and operating ~he (AIM) re­
gister. Ground through the interrupter, and the (STF) arc operates 
the (TA) magnet. When the interrupter contacts break, the (TA) 
mag·.net releases stepping the brush &ssembly of the (TM) switch to 
the next terminal. This cycle is repeated until the brushes rest 
-::;n terminal 16. If this occur::; be for~ the (R-1) switch has passed 
p~sition 18 on its second or third revolution through the make con­
tact of the (TA) relay, operates the (ALM) register and lights the 
lamp. The brushes remain on terminal 16 until the operation of the 
(TA) key. The operation of the key releases the (TA) relay which 
steps the (TI.i) switch to normal. 

40. SEPARATE BUSY TIME ALARM A.."ID TROUBLE ALARM FIG. 2 

When figure 2 is specified, the operation of the (ST) key oper­
ates the (BY) relay, whicc locks -over lead (B). The operation of 
the (BY) relay connects the (200-R) selector magnet to ground 
through the in.terrupter. As the interrupter ccntacts make and break 
the selector magnet follows, stepping the "brush assembly of the (BY) 
switch. When the (,'J.} bruzh encounters terminal 10 or 20, the cir­
cuit is closed from ground on the (BY) relay to the (BY) la~p which 
lights, indicating that a busy district selector circuit has been 
encountered. The circuit re~ains in this position until the opera­
tion of the (TA) key, · which when using "E" wiring operates the (lih) 
relay. The (P~~) relay locks through cam (N-1) and releases the (BY) 
relay, the latter relay stepping the brush assembly of the (BY) 
switch to normal. Should trouble develop in the test circuit or be 
encow1tered in the district circuit under test, it is advisable to 
decrease the time before the alarm is operated. The operation of 
the (IDL) relay as described above operates, the (TBL) relay which 
locks to cam (N-1). The (TBL} relay operated, connects the inter­
rupter t~rough the (STP) arc of the (TBL) switch to the (T3L) magnet, 
CbUSing it to operate and release in seQuence with the inter1upter. 
The operation and release of the magnet, moves the brush assembly 
of the ('I'BL) swi tel:. to tel:"rninal 3 or 4 or as determined by the wiring 
used. When the brush assembly cf the switcb haa stepped to the third 
Jr fourth terminal, the (TBL) lamp lights and the (TBL) register 
operates. The circuit remains in this position until tbe cperation 
of the (TA) key which when "K" wiring is used opens alarm circuit~ 
and circuit for advancing test circuit to next district. When the 
brush assembly of sel ector reaches alarm point the (HA) relay will 
operate and tI·ip the block circuit when two test circuits are · in same 
office. When no trouble is encountered, tbe circuit is opened. 
through cam (N-1) i n position 18 of the (R-1) switch, releasing the 
(TBL) relay. The (TBL) relay released steps the selector to tte next 
nc.•rmal terminal. With "K" wiring the test circuit can be ust1d for a 
particular circuit test or repeat tests with the (TA) key operated • 

• t"\ 
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41. CONTROL ADVANCE (CA) KEY 

If trouble develops in the test circuit or in the district 
selector circuit under test after position 5 of the test switch, 
the time alarm lights as described under "Timing Features." If 
after the (TA) key is operated, the circuit does not continue to 
function, the (CA) key i n operated. The operation of the fCA) key 
operates the {DB) relay, advances the (R-1) switch out of pcsition 
land opens the circuit for operating (LF) magnet. The (DB) relay 

r , operated, lights the (BLF) lamp and operates the (DB-1), and (TR) 
relays. rhe (DB-1) relay, operated, releases the (Flt) relay. The 
(TR} relay, operated, opens the (T), (R) and (S) leads releasing 
the district and start circuit. The (R-1) switch remains in posi­
tion 18 until the release of the (CA) key. When the (CA) key is 
released the routine testing proceeds in the usual manner. 

42. Tl'IO GROUP SELECTORS OFF NORMAL 

Should two group switcl:es step off nonnal or get off normal at · 
the same time battery through the 600 ohms resistance in parallel 
associated with eact group connector, operates the (GON) relay. 
The (GON) relay does not operate in series with one 600 ohm resist­
ance. The (GON) relay operated, lights the _(GON) lamp, and oper­
ates the (GON-1) relay. The (GON-1) relay operated, (a) locks (b) 
advances the (R-1) switcb. to position 1, (c) prevents the switch 
from advancing out of position 1, (d) releases the (GON) relay and 
lights the (GON) lamp. To continue the test, the (EN) key is 
operated, restoring the apparatus to nonnal. 

43. FALSE CHARGE TESTS; MESSAGE REGISTER ONE-PARTY - FIG. A 

The.district circuit is tested for a no charge call by operating 
the (FCH) key-. The circuit functions the s!!rne as described for 
charged calls with .the foll owing exceptions. When the (R-1) switch 
enters position 14 of the second revolution the (0) relay operates 
in turn operating the (BB) and (BB-1) relays through the (FCH) key 
op9rated. The (BB-1) relay operated holds the (R-1) switch in pos i­
tion 14 longer than for a charged call under control of the (W) and 
{Z) relays . The (0) relay operated operates the (I) relay. The (I) 
relay, operated, operates the (W) relay under control of the "A" 
interrupter. When the interrupter contacts break, the (Z) relay 
operates. The next closure of the interrupter releases the (W) relay 
in turn operating the (RO) relay. When the interrupter contacts 
break the (Z) relay releases. The next closure and break of the in­
terrupter operates the (W) and (Z) relays. The (SO) relay noN op9r­
ates under control of the (B) interrupter. With the (I), (RO) and 
(SO) relays operated the (SL) relay when "K" wiring is used the (R-1) 
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switch is advanced to pnsition 15, when interrupter contacts are 
closed. The (SO) relay ope:rie'ted advances the switch to posi ti-:m 16, 
and ground on cam (Y-1) advei:hces it to pooition 17. During the time 
the {R-1) switch is held in position 14, (Fig. E), the (BB) relay 
operated, operates the (DR) relay, holds the (CS) relay operated and 
connects battery through 1000 ohms resistance to {R-3) lead. The (DR) 
relay operated. transfers the (T-3} lead from direct ground to in­
terrupted ground.thus testing the (CS) relay in the district. The 
(CS) relay in the district follows the pulses of the interrupter (if 
it is properly adjusted) and the time interval is not sufft~ient to 
charge the call. The (DR) relay, operated, also transfers the (MZ) 
lead from the (R) relay to the (MX) relay. When the {R-1) switch 
leaves po3itior. 15 the "T" and "R" leads are opened releasing the 
district circuit. When the district circvit r~turns ~o normal 
ground is remo7ed from the ''DB'' lead releas Lng the (DR) r'3la.y. The 
(DR) relay reJ ~•1sed, udvancas the (R-1) switch to posit i .:-.n 1e. The 
(0) relay releases as the svritch advances from position 17, in turn 
releasing the (BB); (BB-1.), and (Z) and (W) rels.ys, if operated. 
Shoul1 the (CS) relay in the district foil to release, the call will 
be charg&d and consequently the district will stop in the mes3age 
register posi ti )n ar.d regi11ter the call. Under such conditions the 
(MX) relay opE'rates in position 17 over the (MZ) lead, The {MX) re­
lay, operated, cperates the (FCH) relay. When battery is remover. 
from the (MZ) .lead due to the district advancing the (MX) relay, re­
lt:::i.ses allowing the (FCH-1) relay to operate and lock in series with 
the {FCH) relay. The (FCH) relays operated, open the circuit for 
advancing tne (R-1) switch from position 17, light the (FCH) lam:.:, and 
oper t1 te the (TR) and (DB-1) relays. The (DB-1) relay releas'::",a the 

' (FR), end (DR) relays. The (TR) opens the "T", ''R" and "S" leads re­
·1e!i3ing the associated lin~. The test switch remains in position l? 
as a trou~le condition, 

When figure Fis U8ed, a clo;:ied circuit release test is made, to 
compensate for. the effect of the condenser in multiple and repeRt 
coil in seri.es with the (CS) relay, With the FCH key oper~ted, the 
Rl switch in po:,itior: 14, and the clus~ switch in the second te s t 
position, relays (CS) (0) {BB) {BBl) and (DR) operate following the 
tip and ring closure through the district (CS) relay. Relays (BB2) 
and (BB3) .~~erate checking the continuity of the operate test path 
an1 when inter1i.J.pter III closes, relay(!) 0perates, closing the busy 
bu.ck (J) interrupter p'"lth which short circuits the re] ease path giving 
an operate current to the circuit (CS) relay. The te. '.i t continues as 
previo'..lslr described registering a false charge if the {CS) relay does 
not release during the interrupter open period. 

44. FALSE GROUND 'IWO-P.ARTY 

During the third revolution with the (FCH) key operated, a test 
is made to determine whether the two-party district s recognize a f alse 
ground on tb/3 tip side and prevent the district charging a call on 

... 
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either register. The test switch arrives in position 11 and the (PT) 
relay is connected to the tip which causes the district selector to 
function a 2nd party charge. The district is held for a sufficient 
time to set up a charge conditi0~ and when the test ~Hitch arrives 
in position 17, the district cir~uit under test will be in position 
16 and the (PT) relay is again operated over the tip which shculd 
cause the (T) relay in the district circuit to operate and block the 
district. The test and district circuits are held until the (FG) and 
(FG-1) relays operate. The (TI~) relay operates in position 14 of 
the third revolution of the (R-1) switch under control of the (0) re­
lay. These relays are held operated until the switch leaves position 
17. When the (PI') relay operates in positlon 17, the (FG) and (FG-1) 
relays operated under control of the "C" interrupter. The (FC) relay 
locks under control of the (INT) relay and the (FG-1) relay locks to 
cam (H-1). The (FG-1) relay, operated, opens the "T" lead to the (PT) 
relay, releasing it and the (T) and (I) relays in the district, and 
short circuits the (INT) relay, releasing it. The party test switch 
in the district now advances and sends out register current over the 
"M-2" lead, operating the (R) . relay and moving the test switch in the 
regular manner. When the (INT) relay is operated, it connects the 
(MX) relay to the "M-2" lead and also closes u circuit from the (MX) · 
armature to the (FCH) relay. Should the district not recognize the 
false ground and register a call over the "M-8" lead, the (MX} relay 
operates. The (MX) relay, opereted, operates the (FCH) relays which 
function as described above. In the case that the district under test 
does not recognize the false ground on the tip side of th~ circuit in 
posit ion 11, end fails to set the di.strict for charging over the "M-2" 
lead, and for the sa~e reason did not recognize it for retest, the 
charging current is sent out over the "M'Z" lead. W:th "L" wiring; the 
"MZ,t! lead being op1m ut the (1m5) relay, no relay is operated, thus 
the test switch is stopped in position 17. With "L" wiring the "MZ" 
lead is connected to the (MXl) relay, The operation of the (MXl) re­
lay operates the (FCRl) relay blocking the test cir~uit in pos.17. 

45. corn DISTRICT (FCH) KEY OPERi\.TED 

On coin districts the current to the (CS) relay in the district 
is interrupted in the same manner as for the mess9.ge register dis­
trict, but in tt.ls case, the (CR) relay is added to operate on making 
coil return test u..,.d moves the test switch out of position 17 in the 
usual manner when the (CS) relay in district has functioned properly. 
The (CN) and (CR) relays are connected in multiple when the (FCH) key 
is operated, and should the (CS) relay stick, the c~arge relays in 
the district operate, causing the sender to send positive coin current 
which operutes the (CN) relay in tur!l causing the (FCH) and (FCH-1) 
relays to operate. The (FCH-1) relay operated, performs the same 
function as described in above paragraph. 

A 
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To test a particular rHstrict, the (PC) and (ST) keys are oper­
ated in the order named. · Th8 (ST) key operated advance;; the (Ft-1) 
switch tc position 2. The (PO) key, operated, (a) opens the regular 
circuits for advancing the (R-1) switch out of position 2, 3, 4 and 
5 and for operating th~ selector magnets, (b) provid8B a circuit for 
operating the selector magnets under control cf the dial, (c) oper­
ates tte (PUL) and (PLFS) rP.lays. In position 2 the (SM) relay oper­
ates and the dial is operated. The O?~ration of the dial releases 
and reoperates the (POL) r~lay which in turn operates and releases 
the mast,n selector magnet thus stepping the selector around to the 
desired tern1inal. The (STP) key is not operated operating the (SS) 
relay, when the (STF) key is released the (SS-1) relay operates and 
locks ln series with the (SS) r~lay. The (SS-1) relay opE,ratea, 
advances thP, (R-l) switch to position 3. As the {R-1) switch leaves 
position 2 tte (SS) relays release. Thfl (FLFS) relay operated closes 
a circuit for operating the (SG) 01· (SLF) relays in positions 3, 4 
and 5 of t~e (R-1) switch and also opens the operating circuit for 
the (SI.FT) rP.lay. The (SG) relay, ccrresponding to the s'3lected 
master selector terminal, operates in position 3. The group selector 
is stepped to the desired group by the operation of tbe dial and (R-1) 
switch is advanced to position 4 by the operetion of the (STP) key. 
In position 4 the (LF) ~elector is advanced one step for cl&ss 
setting. The (STP) key is again operated advancing the (R-1) switch 
to position 5. In position 5, the (LF} selector is stepped around to 
the desire.d district by the operation of the dial. i..t the same time 
the (CL) selector is stepped around so that it will keep in step with 
the particular (LF) selector. The {R-1) switch is advanced to posi­
tion 6 by the operation of the (STP) key. Otherwise the circuit 
functions in the usual manner as has been described. The (PC) key 
is returned tc nornf.l otherwist' the circuit stops in posi tfon 18. 

47. REFEAT KE'Y (REP) FIRST TEST 

When it is desired to repeat the test of a certain district 
selector' circuit, one of the repeat kers is operatt'!d depending 1;pon 
wbich test it is desired to repeat. The operation of the "REP" First 
Test" key (a) opens the circuit throv.gh the (R-3) switch, preventing 
the class circuit for E.dvancing to next position, (b) opens the ci't'­
cuit through the step;ing magnet of the line finder connector, pre­
venting stepping to the next terminal, ( c) opem, the circuit for 
stepring the class selector, (d) clcses circuits for advancing the 
(R-1} switch fror:i position 15 and 18, and (e) opens the circujt 
th:rcugh the (CT) :relay preventing its rr,cperution ·on t~e !'epeEt test. 
OtherN~se the circuit functions in the ~sual m:.1I1ner testing the cir­
cuit repeatedly as described fer the first revolution of the (~-1) 

.-
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48. 

~witch. :\'1th "E" wiriDt?; the key '.?lust be operated w:iile (R-3) ~mitch 
is in the first test. With ''K'' wiring the (Bil') key may be operet?.d 
at any ti~e a3 the operetion of th~ (REP) rel~y in pos. 7 or R-1 
.3witcb cJoses U.e e.cove paths at ,'the proper time, (REF) 1st Test -
key mui:t not be operated at the same tima the (RCI) key is operated. 

RF..PE.:..T KEY SECOND TEST 

The operation cf the ''"REP" Second Test" key (a) prevents the 
st~pping magnet associated with the line finder connector from 
operating and moving the brush assembly of this connector to the 
next terminul as in the second revolution of a regular test, (b) 
closes a circuit for advancing tho (R-1) switch from position 18 and 
(c) prevents the (R-3) switch from advancing by opening the operating 
circuit of the (SR-1) reluy. Ground on the (ST) key advances the 
switcr. to posit~.on 2 frorr. which point the rapeat test of the second 
revoluticn is performed in a mimner similar to the regular test in 
tte second revolution. The test circuit ccntinues to repeat the test 
until ~he key is released. With ''E" wiring the key must be operated 
while the (R-3) switch is in the 2nd test position. · (Rep) 2nd Test.­
Key must not be operated at the same time the {RCO) key is opP-rated. 

49 • REPEAT KEY THIRD TEST 

The operation of '"'REP" Third Test" key, ( a) closes a circuit to 
advance the (P.-1) awitch from position 18, (b) opens the cirC'lit 
through the stepping magnet asoociated with the line finder connector, 
preventing its operation and (c) prevents the (R-3) switch from being 
a.dv~nced by opening the c::,ereting circuit of the (SR-1) r-ele.y. The 
third revolution te:Jt is repeated in the usual manner~ When the 
operated {REP) key is released the circu 1.t continues Ir.a.king routine 
tests. With ttE" wiring the key must be operated dUl ing the 3rd test. 
(REP) 3rd Tes-c - Key must not be operated at the same time (RCO) Key 
is operated. 

50. STOP ,UJTOM;:..TIC TEST 

The release of the (ST) key advanceR the (R-1) m~itch to normal, 
stopping the automatic test of the district circuit and prevents the 
{Ft-1) switch from advancing out of position 1. If it is desired to 
restore the test circuit to normal after the release of tr.e (ST) key, 
the (RN) key is operated. 

51. Pi-13S BUSY (PB) KEY 

'.'foen it is desired to :pass by all· busy di.stricts • the (P~) key 
is operated. The te~t Gircuit muy also be advanced when held by a 
busy district by the operetion of the (PB} key. When the (LF) 
selector steps to terminals connected to a busy district the (DB) 
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relays ~perutP. The (DB), (DB-1) a~d (TR) relays operated, lock when 
the (PE) key is operated, until the (R-1) switch advances from posi­
ti.:•n 17. With the (DB) relays an<! the (PB) key operated, (a) the 
(BSY) register operates registering the number of busy districts 
passed, (h) advances the (R-1) switch t'.) position 18 and (c) in p·:>Bi­

tion 19 advsnces the (LF) selector one terminal as described above, 
the (FR) relay being released by the operation of the (DB-1) relay, 
the (R-3) switch remains in the 2 1 5, or 8 position as the case may be. 
The (R-1) switch is advA.nced to position 1 as described o.bove and the 
circuit testn another district. Should the district under test be 
allotted and made busy by a calling subscriber between thl':3 1st and 2nd 
or 2nd an1 3rd rev0lutinns of t~e (R-1) switch, the (DB) relays are 
operated in position 6 of the (R-1) switch as described 3.bov,~. The 
(DB) relays with the (PB) key op<>ratt.~d, performs the functions as just 
described an.d also 0pernte the {SR-1) relay which returns (R-!3) s·witch 
to n:,rmal. The (DB-l) relay advances the (R-1) switch to JO:>ition 18. 
This circuit then f'un~tions as has just been deE.r.ribed advancing the 
(LF) seh•ctor tc test anoth~r district without making the 2nd test in 
the di~trict. • 

BLOCK FEATURE 

The (BLK) relay used in this circuit, essociated with terminal 4 
of test, group will put ground C·!l 3rd sleeve terminal of test group; 
when the (BLK) relay operates, it will advance the test switch to 
position 8. The (BLK) relay beint: blocked to ground through the con­
tact of (TC) relay will bold, preventing other test circuit from 
advancing beyond the dis.l tone test position, until this circuit mak"lB 
trunk,test, which js indicated by the 1st operation of (TI::)· relay. 

The release of the (BLK) relay permits the operation of (ELK) re-, 
lay in the other te"t circuit so that it, in turn, can advance for 

,, •. brush sele~ion. 'Nhen "K" wiring is used, the block feature will be 
'°~ -tripped by the trou'ole alarm. 

53. WIPlliG OUT S.ENDF.R VIHEN IN SF.LF'.CTION BEYOND POS. 

If the t1:.:-;t circuit is returned to ::iorma.l £.t time Aender is in 
self·~tion beyond p·jsition, tl-le sender "T" & "R" leads wilJ be con­
nected to a batt0ry and ground, as soon as the (FRl) ;relay relef'ses 
which is controlled by th0 district reachtng nonne.l. _. 

54. REMOTE C01'.1TROI. 

Ji:.cks are provided at the district an1 line finder frames, so as 
to control the tost circ,1i t from the district and line finder frames. 
Th~ (RC) relay is operated by using a 32-A test set i.n connection 
with these added jacks, and :!"unction the test circuit the srune as the 
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(CA) key, as described above. This remote control feature will only 
function with (REP) keys op£:rated. 

55. TEST FOR REVERSJ.i.L OF T & R LEADS TO S:Er-.'DSR 

When ".K" wiri!!.g a'1d (LCl} rolay if; used, the test cirC'.1it will 
test for a reverd:il of the 11T•1 & "R" leads to sender at the ti."'le the 
diaJ tone is c,.:mnected through from the sender. This te.,t is made 
by a direct ground on ''R" lead through contacts of {LCl) rel&y, which 
prevents th~ opero.t_ton of the (Lr.) relay when groUDd ie t.-:>nnected to 
"R" lead of sender, 1:owever, when battery through (:t.) relay of seod.:ir 
is connected to the "B" lP,ad the (LC) r"lay will operate, in turn 
operating the (101) which removes this ground. 

56. BRUSH CONTINUITY TEST 

Tbe brushes of th~ district s~lectc~ under test may be checked 
for continuity with the (BC) key of the test circuit operated. This 
te s t is made by dialing from the test circuit into the sender an 
office code ubich c,Jrres-ponds to the di!trict brush and group to be 
checked • .AD offico code used by subscribers in regul~r servico 
operation 1 s used f0r this test. Codes may be used which cause the, ·· 
district selector to select an incoming selector either directly or 
through the medium of en office ~elector. Office codes which cause 
an ,..RCI" trunk, an operators trunk, or 2imilar circuit -+;o be- selected 
should not b~ used because of interference with these operators. 
After the office code is dial-ed the test circuH waits en interval 
r.ufficicntly long for the diatrict selector to reach the selection 

' beyond ;;>osition, -and then abe.n~ons the call by opening the tlp and 
ring. The send~r will complete office selections and due to the taci, 
th'3.t no nu..meric"al digits hav~ beL1 recorded and the ca~.l has been 
abandoned the sender will advance the incomitlg of final selector to 
tell tale. A signal from the selector to the sender indicating that 
it has arrived at the tell tale will cause the sender to advance the 
distric-+.; to its ovarflow position. Wj_th the tip and ring open the 
district selector will advance to normal. The raturn to normal of 
the district selector is used as an indication that the brush con­
tinuity test has been uo.tisfactory and the next dist::-ict selsctor 
will then be. tested, If the district selector does not return to 
normal within a predeter:nined interval the trouble alarm ·Nill be 
sounded. 

The circuit operation to accomplish the above is described in the 
followin/?.. The dis·trict selector to be tested is selected and the 
(CL) r.,vitch and the. class sequence switch are set iu the usual manner. 
If the district selector to bo tested is idle, the operation of the 
(IDL) relay in position 6 of the (Rl) switch closes a circuit th.rough 
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the contact of the (BC) key operated and the (C-3} cam to ndvance the 
(R3) switch to its second t!='st position. Tbis enables the dial jacks 
to be used. With the (R3) switch in the second test position the (Rl) 
switch advances to position 7. In position 7 the usual C7erstep test 
is mede. I~ pc3itionr, 8, 9 and 10 of the (Rl) switch the code is 
dialed corresponding to the plugs inserted in the dial jacks. When 
the (Rl) switch reaches position 11, the (BC) relay operates through 
cam {Hl.). The (BC) relay operated cloRes the circuit.for stepping the 
(MC) switch under control of the "B" interrupter. 'When the (MC) 
switch has reached posHior. 5 a circuit is closed through the (BC) arc 
to operate the (WO) relay. The (WO) relay op~rated, locks under con-
trol of cam (Nl) and operates the ('IR) relay. The (TR) ~e.lay operated .~ 
opens the tip and ring to the district selector and sender. While the· 
(MC) switch continues to step under control of the "B" interrupter, 
the district 3elector sho'J.ld be returned to normal due to the call 
being abandoned. If the district is returned to nonnal ground will be 
rem0ved from the "DB" lead. releasing the (FR) and (FRl) re]. c.ys. The 
(FRl) relay released operates the (ADV) reluy which locks un1er con­
trcl of the (Nl) cam and advances the (Rl) switch to position 18. In 
position 18th~ ccnnector switches are advanced to the next district 
to be tested in the usual manner. 

If th~ district selector does not return to normal du~ to bruah 
trcublet rotating di3trict, sender failures or eny other trou0let ~~ 
(MC) 3Witch advances to terminal 15, vhere it operates thG (BT) relay 
through tr.e (BC) arc. The (BT) relay operated locks under control of 
cam (Nl) and prevents the operation of the (hDV} relay if the district 
selector should be released due to the action of the sender monitor 
and lights the (BC) lump. The trouble alarm so~nds after the usual 
interval. To repeut this test the (REP-E) key is opc-1·atod advancing 
the (Rl) switch and preventing the R3 and class SNitCbl,~ from 
advancing. 

57. AUTC11A':'IC RE.IE.ASE FRO!✓• TIME ALA.RM POSITION 

To clieck the automatic release fee.turo of the district selectors 
the (DR} key is opereted and the ROI key must be operated as the test 
is effective only in th~ second test position with the district (CS) 
and (CH) relays operated. The test switch advances tc position 17 
in the usual manner but the district remains in talk position as the 
~DR) key provides a hold circuit for the (DC) relay. It also closes 
a path which holds the (SL) relay in poaition 15 to 17 until the 
di2trict advances from talk position. When the (SL) relay releases 
the hold circuit for the (DC) relay is changed to a release circuit, 
t:i ,;,Jrevent the (L} relay from Ofero.ting when line finder returns to 
normal &nd to remove nhunt, for ccin current. The test of the flat 
rate district advances from position 17 when the (SL) rt1lay releases 
but a mes2e.ge :r·ate or coin dist1·ict awaits the charge. 
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./ The -t ime al urm pe.riod is la:igthened to prcvide a :xr.iniillum cf f ve 
minutes. 

58 . S & R JAC:KS 

Tbe S ancl R jacks are used for connecting the transmission t est­
ing set to the t est circuit so that t he test circuit can be used tor 
connecting it to the district selector. 

ENG. 
71 . W.L. 
12-8-37 
MO'D-EP 

- ~ . t .. 

CHK'Do 
W.VI.L. 

.APP'D. 
C. A. MELSHEIMER 

s.c.E. 
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