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Thia •· ot o. aheei wa• prepare~ trom t11ue 14 ot ?•502625. 

llDO» or QPERATIOlf 
All'.rOllUIC BourIIE TZST OF OFPIOE SELBO'.rORS 

S Dlgi t Line B'1nd.ar Otttoe1 - Automa.t to Routine teat irsme - Panel Jfachine 
Switching System. 

l. PURPOSE OF CIRCUIT 

?hia circuit 1• designed to teat automatlcallJ three wire office 
aelact~r eirouita. The circuit la arranged to teat a'djacent groups ot 
oftio.e seleotor circuits. When non-adjacent groups ot selector ciroulta 
1n the district panel are to 'be· teste11, the d.iatriot elnatar must be 
sent up aa 11aJ1¥ tilllll• sa there are group• to ~· testeci. The cro1a 
oonneotlon ot the terminal strip determines the number ot times the 
eleYator muat be sent 'lip to complete the. tests ot all groups in the 
panel. .In 0• .. <1•r to test all tbe selector circuits in the given office, 
it 11 usually naoeaeary to use one district elev~tor in each panel in 
the ezohange. · 

2. WORKING LIMI~S 
• I 

'l'hls c1rou1t ia <ieaMP1e<L to operate wbeu the •olta.ge limits of the 
battery are from 24 to 25 alld. frO!ft 48 to 50 volla, only. 'l'be yaiuea o~ 
the ee•eral reslstance1' incorporated in tte circuit are auoh aa to place 
a worst circuit loop cond.1Uon upon tbe relaya in ihe otfloe selector 
oil"Ouit under teat. 

OPERATION 

• z. PRINCIPAL FUNCTIONS 

'l'he r>r1ncil)&l ructions ·of thie circul t are ae follows: 

3,1 To ma.ke a particular selection using all the apparatus incor-
norated in the otfloe selector circuit, and retul"llil'JIJ the oftlce 
eleY&tor Uci. sequence switch tc normal upo,' the auocassful collCC.w.- · 
~ion of the teet. 

!.2 Thia circuit seizes a line ·tinder type ~i1trict aelector cir-
cuit which it u.ea as means of access to co!nnect to the otf'loe 
eeleotor circuit. When not being used. tor ltnt purposes. the 
district selector circuit per!Ol"'fts it• U8U~l functions. When 
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used tor teat purposes, the aiatriot 1eleotor switch doe1 not 
mo.• out ot position i. the eleTator on11 being used, The 
mo•ement ot the eleYator 1a controlled b7 the teat cil"cuit caua-
· tng it to teat the proper group• ot office circuits. 

S,3 !he operation ot a aingle key causes tbe test circuit to 
automatically test all selector clrcuite, eTen though not 
arranged in adJaoent groupe. ~he teat olrcuit prooee~a from 
panel to panel aa may be require4, !he circuit ie arranged to 
permit the d1etr1ot elevator to p&H b7 an intermeO.iate oYer­
tlow terminal and return to nonnal only when the tlnal oYertlow 
terminal in series of groups has been reached, • 

3,4 The test circuit ls arranged to distinguish between busy 
district selector circuits an~ busy ottice •elector cir.cuite. 
Should the district selector circuit to be use\L be busy, the 
teat oircu1t waits until the elevator re1tore1 to normal betore 
proceeding with the teate In the case ot a buay office selec­
tor clrcu!t, the test circuit holds up the test tor a reasonable 
length of time until the office selector 1e restored. to normal, 
unless the llPB or APB Key 11 operate~. 

3,5 The test circuit ie provided with alarms wbieh operate should 
not tbe office selector circuit or ~ietrict selector ciroult · 
be returne4 to normal within a reasonable length of time. An 
alarm is also operated in oaae trouble 1• dieoovered either ln 
the teat or in the offlce·seleotor circuito An alann may also 
operate in case_ 1nauffic1ent time is left after the ~lstrict 
eleTator circuit has been seized to complete the routine teat, 

3e6 ~e teat oircuit ls proT1dea with register• which recor~ 
the actual number at routine tests made ae well aa the number 
of t imee the time alarm and the trouble alarm ·operates o 

!o7 The circuit ls proTided with keys Which when operated, cause 
the selector to aeleot or make an automa.tio teat on a nartieu­
lar group ot"otfice selectors. that i~, 8Z17 group or series ot 
ottioe 1elector airo~ite on &'03 ~~nel ma7 be ohoeen at •ill. 

4e START KEY (S~) 

~he operation of this ke;y alone starts the &utomatic test which 
continues unttl all o!fioe selector o1rcu1ts h&Ye been teste4. If 
other keys are operated. the operation of thia key starts ~ speo1~l 

! 
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test as 4eterm111ea. b7 the tcqe operated.o 'lhe release ot the ST 
ke~ at arJ.7 time atops the teat. 

5o RE1'0RN 'l'O NORMAL ICEY (RN} 

The operatlou ot thi• 1te7 causes the district selector switches, 
(8-~, B-B, ETC.) to return to normal but it la not ettectiTe unleaa 
the S~ lteJ baa been restore4 to normal· &lld tbe:~~eet baa gone to a 
point where the oiroui t under test will not be left ott.;normal. · · 

6. @mOL .ADVIJICE DY {CA) 

Thi• ke7 11 operatea when e1t~er the test circuit tails to 
complete ita cycle clue to a fault ·in itself or in the c1rou1t umer 
teet. '?be operation ot the key aciTanoes the test control circuit 
ancl the district eleTator, unle•s tbe REP key la operate~. The 
circuit doe• not resume the teat until the ktJ la restore~ to nor­
mal. 

~he operation o~ this ~e7 resets the timing period wheneTer the 
alarm bell bas rung anci testing 11 in progress. 

a. REPEA'l! KEY (REPl 

·rbe operation ot th1e ltey ca11Ses the test circuit to repeat the 
test upon an unauocessfull7 tested selector. A single repeat•et 
18 maa.e by momentarll~ operatl~ tu le8;r. 

9. AUTCllATIC PASS•BY ANp JWWAL PASS•B! DY. (APB All> VB} 

fbe operation of the APB key causes the test clroult to paas all 
terminals that are bue7. ~h• operation of the 1.IPB 'lteJ steps the 
4 iltrict eleTator from a bue7 terminal to the next terminal which may 
or may not be busy, ?he teat does not prooeed until the k8J' 11 
restore4 to normal. 

lOo END OP CYOL'E KEY (EC) 

fhe operation of thia key at the end of one completed cycle 
causes the test circuit to atart another cyole of test. 

11. fAR'l'IOULAR CIRCUIT 'ICEY (PrO) 

'lhe operation of this key in combination with the other keya 11 

TCI Library  www.telephonecollectors.info 



( 2& Pape, Page 4 
Iaaue 2 BT 502625 
July ~. 1923. (•) 
Replacing all pre't'loua 
isauee~ 

numerated below and oauaes the apparatus to malte a teat upon the 
particular group ot otf1oe ctrcu1ti. ~he particular .teat does uot 
proceed until the key 1• released. For the purpose of testing the 
particular group·or groups, this circuit is provided with a UNITS 
(U) keys. O to 9 inclusive; a ~ENS (T) key whloh aWis tens to psr­
tioular u key depressed; one or more ·!'WENT! (TWA, TWB, TWO, TWD, 
E~C.) keya, eacb of which control• a partioillar dletrict aalectDr 
ewitoh; GROUP NUMBER (GB) keys, 0 to 9 inclusive, to gu14e the 
district elevator to the number ot the particular group to be test­
ed am O~FLOW COID."T (OC) ke71 O to 9 1nolus1Te, which cletennine 
the number ot ·overflow terminals to be passea betore tbe dietriet 
eleTator is restore4 to normal. 

12. OOWREC~ING CIRCUIT§ 

This circuit is arranged tor uee with liue finder dietriot se­
lectors, which in turn connect to thlt ottioe eeleotor circuits 
to be tested.. 

:DESCRIPTION OF OP~IO_! 

ROOTllE '.rEST 

l~. ~n au~omatic test is started on all ottlce selector oircuits 
01 the operation ot the ST key. Tne ST key operated; (a) operates 
\be (TA) relay; (b) oonnecte ground through the· V cams of all 
the connectors to the (ST) rel~y, which operates; and. (c) provl~es 
a locking path from the (ST) relay, ar:Mi an operating path for \be 
(~) relay, after the operation of the DA switch. the operation of 
the (S~) relay closes a circuit through its make contact, contact• 
ot the ( TiVJ)) a.no. "TWO" keys, N termial an<i b~u.sh o'i' the D-A awi teh, 
break contact ot the (TRA.) relay {when required) to the 200-M (D-a) 
aeleetor magnet, energ1dng the magneto Ground la also connected 
through the make contact ot the ST key to the other 1ide ot the {T) 
rela7, preventing the operation ot the (T) relayo ~he energised 
selector magnet opens its operating circuit and releases moving the 
brush assembl~ ot the D-A switch to terminal lo It this terminal is 
wired tor an otfioe test, grounc1 is removed from one side or the 
winding of the (T) rela~, allowing it to operate. The selector 
magnet does hot operate in series with the (T) relay on account of 
its high resistance. When a terminal ot a "D" switch is not wired 
for ottice test, ground is connected to that terminal, on arc 1, 
causing the aaaooiated 200-?tt eeleotor magnet to energise and. moTa 
the brush {isaembly to· the next terminal. '?he operation ot the j!) 
rela1 in turn operatee the (CON) relay whioh looka uuder control ot 
the (St) relay. ?he operation of tbe (O~B) relay closes a circuit 
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through it1 contacts, contact ot the EO key, brush and terminal 
1 ot·tbe D-A switch, orort connection ot terminal.strip 6, to 
cam W on the lat connector switch in \he equipment ot the circuit 
to cam B, on R•l A, ad.Tancing the connector 1wltch to terminal 2. 
l'he (CON) rela1 operated also operates the (RN) relay. 

N??E: When more than one connector is required to teat all the 
ottice eelector olrculta in an exchange, each aucceeding col1!lec­
t or cannot be moYed out ot normal, unt11 the aucoeeciing connec­
tor used hae been restore~ to lta normal ~osit1on. For instance, 
it lt is aeaumed that the second connector shown on the schematic 
is the last ot a series ot connector units, comiactor 1 caa 
only be moYed out ot position~ 1 or 10 After connector 2 ia res~ 
tore~ to positions l or 10. The circuit tor restoring the last 
connector or any preceding connector to the one required: tor the 
teat 9 is tromgroum through thP- make contacts of the (COB) relay 
(EO) ltey, brushes and terminal on a-"D" awi\ch unit, cross connec­
tion ot tbe associated terminal strip 6, inner and upper outer -
contacts ot cam W, on the last connector useQ, to batter7 through 
the R !118.pet, adTanclng the conne·~tcr unit to position l or lOo 
If one ot the connector units ~oes not return to normal. the 
oirouit oeaa•• to tunct 1oa &DA opera'•• the alarm as hereinafter 

de sort bad, 

BUSY TES! OF LlD SWl'l!CH DIS~RICT S;Y2!Qi. 

14. As the sequence switch or c~nneotor l is adTanclng from posi• 
tion l to position 2, the (PG) relay operates 1n parallel with the 
R-1£ magnet. ?he (PG) relay operate49 in turn operates the (TD-1) 
rel~· The (TD-1) relay ie slow to release and with tbe R-lJ. switch 
in position 2, looks through its m&Ke contact and the OON relay. 
With the release ot the (PG) relay in position 1 1/2, a circuit le 
closed operating the (SLO) relay. The (SLO) relay operated in turn 
operates the ('?LP) relay. rhe operation ot the ('l!LF) rels.7 acivanoea 
the R-2 switch to position 2o With the R-1.A al'Jd the R-2 •~itches 
in position 2, the district selector assigned tor teat purposes 
1e tested to find if it ls busy on routine serYiCe, 

lSo It the aistrlct selector circuit ls being used in regalar trat-
tlc, the TJ ana TX leads must be kept eloaea to preTent the district 
from bei g unggard.ed prior to the cornpleUOn ot the r•gular aenice 
aallo ett the R-lA. switch is in its normal position, the closure 
between he TJ-1 &Di TK-l lead 11 through tbe contacts of cam p, Ae 
the R-1.A switch enters position 1 3/4, the ~losure between.the TJ-1 
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and TlC-1 lead.a la through the contacts oam R on R-2o With both 
the B•lA and R-2 1witchea in position 2, ground 1a connected to 
the ~J-1 laaci through th• break contact or the (Pg) relay and. 
batt1r7 is conneote~ to the TX-l lead through the seoond.ar~ 
wl!Jdlng ot the (TLF) relay, holding the (TI.I') rel~y operated, as 
long as the diatrict ls busy. When the district selector 
circuit becomes idle, or 1.t idle when tested, ground. is re1110Ted. 
from the TK-1 lead in the d18triat circuit, releasing the (TLI) 
rela1. rhe operating circuit for the (rLi') rela.y 1• opened 
by the release of the SLO ~elay after position 1 1/2 of tbe R-2 
switch.. ?he rele•se of the (TLF) relay a'1vanoes the R-2 switch 
to position ~. 

pIS~RIO~ cO!l'ROL SWI~CH SET 

160 !he R•L\ switch la adTance~ to position 3 through the C oam 
on R-2• With tbe R-2 switch in position 39 the DC stepping 
magnet operates am ad.Tames the DO switch bruab aesembl7 to 
terminal 1, or other od.ci numbered. terminal, depending upon the 
croaa connection of terminal strip 5o With tbe scheme ot croaa 
connection shown on the ~rawing 81111 with tbe assembly ot the D-A 
ewitch reating on terminal l, group1 0 to 8 inclus1Te in the first 
banlr: are teated. The 200-L (DC) selector continues to ate~ un-
til the wind.ing of the DO magnet is short circuited b7 ground 
over one of the leacla oonneotea arc B of the DO awltcho Aa de­
termined by the cros~ connection of the D-.A. switch and terminal 
atrip 61 the DC aelector magnet i1 abort circuited when 1ts brush 
asaembly rest1 o:n terminal 3o The po1lt1on of the DO switch 
determines the number of the overtlow terminals the district 
elevator must psas by before it is restored. to nol"!Tlalo With the 
aetting just.made, tho district elevator returns to normal when the 
eleTator bruahes have stepped to the overflow terminals ab~Te 
group 80 Also in ~oaition 3, the (RS-2) relay operates to ground 
on· aam G, closing a circuit operating the (TO) relay a.Di advancing 
the R-2 awitch to positioD 4. The operation.of the (TO) relay 
in turn operates the (?6-.:.t)• relay to ground on the 'brealt contact 
of the (ZO) relq. The {TCi} and (T0-1) relays operated, perform 
no u1etul tu.notion at this timao 

plS?RICT BR~H SELECTION 

l?, ?be district brush eeleotion ia 4etenn1ned by the arose con-
nection ot \er.ninal 3. With the scheme use~ in the drawing &nQ 
with the D-A awl tch resting on terminal 1, the O brush ot the 
tir1t district elevator 11 eeleote~. In position 3, ot R-~ 

• 
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connector 1• oonneoted tbrough the outtinge ot the cams.to the 41a• 
trict selector eleTator which 1• held buef b; groUDd. through th• 
break contact ul the (PO) relay, o•er the TJ-1 lead; also in 
position 3 ot the comlector switch, ground 1s connected trQD the 
break contact ot the (O') rel&J, through cam D on R•2 oTer the 
TU-1 lead, to battery through the up cir1Ye magnet in the district 
selector circuit. As the district eleYator ~oves upward under 
control of the UP driTe magnet, groU?1ci. le connected through the 
A brush alld. COlllllutator segment in the distriat circuit, oTer lead 
'l'A, through brush ~ ot terminal l ot the DA tnritoh, cross comaect1on 
ot termi11&l strip 3, winding of counting relay O to battery, operating 
the (O) rel&¥• The operation of the (OI "relay connects its w1Dli111g 
in aeries with the winding of relay (0'). This relay doel!I noi: operate 
on account o'f being short circuited b7 groun<i. When the A briUah on 
the diatrict elnator rakes contact with an insulated se&TJlent on the 
"A" connutator bar, grounli is removed from one slue ot rels1 '(O') 
allowing it to operate. The (O') relay operatsci, auvancee tbe R-2 
switch to poeiiion S and. diaoOJlnecta ground trom the TU-l lead, 
stopping ~be upward. cirive of the district selector. With the R-2 
ewltch 1n poaltion 5, tbe operating c1rou1t for the ( O') and ( O) 
re~e ia o~ened, releasing the relays. In thie poeit1on, t:ba rtJ-1 
lead is opene~ at the contacts of cam D, preventing the up d.rive 
•pet of the d.ietrict selector from operating to ground. on t:h• 
break contact• of the (J') relay. Ground, however, is oloaecl through 
~he contacts ot cam F on R-2 over the ·rN-1 lead, to batter1, through 
the TRIP m&gn€t in the ~istrlct circuit, energizing the magneto 
With the awitch in position 5 and. wl.th the ( O') relay release4, .the 
R-2 switch &dvance1 to position 6 in the 1ame m&IUler as !t ad.v&11ee1 
to position 4. 

DIS~RICT GROUP SELECTION 

18. In position 6, the circuit from groun~ trom the break contaat 
ot the (O') relay through cam D, to the TU lead la re-e1tablieheQ. 
A• the district elevator mO.es upward under control ot the up 
drive magnet, intermittent ground is connecte4 to tbe ~B-l lead 
through the oroee connection ot terminal 4, winding of t?le (O) 
relrq to batter1', operat 1ng the relq. The ( 0) relay operated., 
connects its winding in series with the (O') relay which o~eratee 
when the brush or the district eleTator makes contact· with an in­
sulate~ aegraent of the conmutator bar. The (O') rela1 operate49 

(aJ opens the circuit through the up dr1Ye in the selector circ111t9 

stopping the upward move~ent ot the elevator and (b) adYsnces the 
R-2 switch to position 7. As the switch lea.Yee position 6 l/2, 
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the holding circuit for relay• {O) and (O') is operateci at camu, 
releaaing the re1'\'so 

0R1CI BUS r rESt 

19. Wben the R-2 awitoh leaTH position 6, the (RS-2) and ("r) rela.va 
release. Th• release of the (T) rel117 transfers the holding olr• 
cult of the (001'), rel&J' trom the ma~ contact ot the ('r) relll7 to 
ground on the QT·key. The release ot th• (RS-2) rela.y tranetere 
the holding clrc~it of the (TO) rel81' trom its l,ooo ohm •11ld111g 
to lt1 800 ohm winding tor the purpose of teat1ng tbe office 
olrouit. When the ottlce selector circuit ls busy, the (~O) rel&I' 
le belli operated. through the break ooutaota or the MPB and. AP& 
keJ• and the (BBP) re:i&y oYer the !S•l lead. to groun~ in the bus1 
orr1ce selector circuit. The same ground lights the BO lamp. 
With tr..e (tO) relay held operate~, the (T0-1) relay ls held op­
erated to groU!lci on the break contact of the (ZO) relay. If the 
·oftloe circuit is idle or becomes idle, the holQ1ng circalt for 
the (fQ) relay ia opened, releasing the (TO) relay. ?he (~0-1) 
rela)' le held. operated through lta man contact to groum on cam 
Go ~he relea1e ot the (TO) rela¥ operate• tbe (TR) rel~7 to groUDCi 
on the break o~ntaot of the {ZC) ·relay. 

20. ?he operati~n ot the (TR) rellq connects tha ?? an'1 'lR leaG.s 
thPough lts make contacts to the test c1rc~1t, an~ oloeea a 
olroult acivanoing the R-3 switch to ~os1tlon 2. ?he oftioe selec­
tor 11 hel~ bua1 to other huntiug ~iatr1ct selectors b7 ground 
on oam B or R-2 to the TS·l lead. 

OFl"lQI fRU§H ill> GROUP SELECTIONS 

21, In position 2 of the R•3 switch, the particular office brush 
wh1oh ia 4es1gnated to teat the office 'lllltiple for the particu­
lar •et ot terminals which eell<.i back the o.K. pulses to the teat 
aet·.fs selectecio For teat purpoeee, brush o am group a haYe 
been ~111ga.ed, requiring one an4 nine pulses each to satiety the 
aender portion ot the test clro1.11t. J. olrcult la closed trOlfl ground. 
o•er the ringside o~ the office 1elector o\rcuit under test, OT~r 
the ·~R-~ leacl. two lS•AJ resiltanaea • cro11 oomiectlon ot tendnal 
strip t; terminal and bru1h or the D-J. switch, wiming or the (S'l'P) 
rela;v to battery oTer the T'f•l leacl an(! winding or. the (Lt relay 
ln the oft1oe selector circuit.· The (L) relay and (3TP) rel.at• 
o~arate. The ~peratlon or the (S~P) relay connects grouna to the 
w1DC11ng or counting relay (SO), Which operatea. fhe (L) relay op­
·~~ted, adTances the ottiae selector c1rou1t to lts brush selection 
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position, which allows the office eleTator to move upward und.er 
oontroi. of the up cirlve magnet. As the A commutator brush IDOTes 
the A oom.~utator segment, grouna la conneote~ to the t1p aid• 
Jf the office selector over the TZ~l lead, shunting the (S'l'P) 
relay, which releasea9 2he release ot the (S?P) relay allows the 
{B1) and (BO') relays to operate in ~arallel in series with the 
(SO) relay. '?he ope.ration of the (BJ') relrq opens the fundamen­
tal circuit. ~he operation of the (FO'} relay adTances the R-3 
switch to position~. With the switch 111 position 3, the (10'), 
(BO') anQ. (SO) relays release. lhe release of the (EO') relay 
adTances the sw1toh to position 4. 

ZGo In poait1on 4, office group 6 is selected in a similar m&lll:l.er 
to office sele~tion. When the first pulse is tranamltte~ bJ the 
B com:nutator bruah and. segment in the office selector circuit, 
co'.lnting relay (8) and (8') operate an~ lock in series to ~ound 
transferring the puleing circuit to the winding ot counting 
relay '7}o Upon t.be reoei~t of the last pulae. the (BO') a!Mi (FO•) 
re~a.v• operate. Tbe operation of the (BO') relay opens the fun­
cla?Dental pulsing loop a.na. releases the (L) relq in the office se­
lector circulto The operation ot the (P'O') rel&¥ advances the R-3 
switch to position So As the s~itch leaves poeltion 4 1/4, the 
(JO•), (PO'l and oountlng relays release. The release 0£ the (.FC') 
relay advauces the switch to position 6, tbe A cam carrying it to 
posltlon 7. With the R-3 ewitoh in position 7, the test circuit 
a•alta the O.K. p~laee(3 in number) before prooee41ng with the 
test. 

23. A• tbe office selector starts trunk hunting it passes OTer the 
:f'trst two trur!ks in the test group, the7 being mad.e busy, and. atop• 
on the thir~ trtplk since the S terminal ot this trunk ls open. 
A• soon a.a the office elevator is properly centereci on the trunk 
terminal, a circuit is closeo. from grounci OTer the r1nga1de of the 
office alrcuit and test o1rcu1t, oompenaating realetanoe, cross 
eonnection of tel"!l'linal strip 2, terminal l ~ brush 2 or the D-A 
ewUob, wtming or the (S·?P) rel.ay to battery through an interrup-
ter on the 'r terminal of the seleotor bank. 'J!be (S'rP) r•l&J' operate• 
and.. releases following the make an~ break of the interrupter contaoteo 
With tbe (SfP) relay operateQ, a circuit ls cloaea through the 
winding ot coanting relay 2, which operates. Upon the break of 
the interr~pter contact, the (STP) relay releases, ramOTing ground. 
from one side of the wino.ing of counting relay~· which operates an<l 
locks in series with the w1n~ing of counting relay (2) anc1 transfers 
the energizing circuit to the brea~ contact o! cowitirag rela7 (l',. 

------------------------------------· 
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Ou the eeeond pulse ot the interrupt er, counting relays { l) and 
(l•) operate and look in eeriea. On the next pulse ot the inter­
runter, the (SO), (BO') and (10') rela7s operate. The o-pera.tioc. 
of the (BO•) relay opens the pulsing oircuit, nreTenting further 
operation ot the {S'?P) rela70 ?he operation of the (FO') relay 
connects grou:nd. to the winding or tbe (RS•3) relay. which onerat.es • 

• 
24a The operation ot the (RS-3) relay whioh looks (a) opens tne 

holding circuit throagh the (~O-l) relay, which releases; (b} 
operates the (RS-2) relay; and (o) aava.nces the (R-3} RWitch to 
position So The operation of the- {RS-Z) relay in t11rn opers~ee 
the (rO) relay, which in turn cloaes a cirault operating the {'.r0-1) 
relay. The !unction of this rel87 as previousl7 explained ".lllder 
paragraph 19, ia to test the ottioe trunk for a busy c~naition. 
With the R-3 switch in position 8, ground is connected through 
the make contact of the ST key alld cam B to the R-3 m&gnet, 
a~vancing the switch to po3it1on lo. awaiting the test of a 
secon~ office trunk circuito 

ADV.AliCE DISTRIOr SELeCTOR 

25. In ora.er to test the next trunk in the a.iatriot group, the 
tiistrlot eleTator must au.vance one terminal. With the .a-3 awltch · 
in position 10 9 a circuit ie eloaed from groana. on the make c.:>11tact 
ot the (ES-3) relay cam K on R-3, winQ.ing of the (RS) rel&.1' and. 
o~ter win~ing of the (.RS-1) rela.,- to battery. operating tbe (RS) 
relayo i'be {RS-l} relq <ioee not recei•e eufficien.t current to 
operate.. '?be operation of the (RS) rela1 connects groun;;i t.hrou:gb 
cam Q to tho :iu-1 lead., which energizes tbe UP drive magnet in the 
district c!rou1t, moving the eleTator upward. As the dlstrlct 
elev~t;or moves upward, ground from the C commutator bruab and seg• 
ment in th• a.istrict o1rcu1 t over lead ro-l to battery thro:;.gh the 
inner winding of the (RS-1) relay arui outer wiruling of the (RS) re­
l41, operat~a the (RS-l) relay and holds the (RS} re1.ay operateci.e 
'rhe (RS-1) relay loco tbrough ite outer win'1iug to ground on 
the contacts or the (RS-3) relayo · 

26o The UP ~rive of the aistriot eleTator carrier. the C brush, 
beyona the C ci>mmutator segment anu. grouDd ls removed. f:rom the iro-l 
lead, releasing tlle (RS) relay, thus sto-p-ping the up11ard move:ne.nt. 
or the selector, and operating the (RS•4) relay. The ope~ati~n 
of the (RS-4) relay opens the locking circuit tor the (ES-3) re­
lay wh1ch releases. The rele~se or the (RS-3) relay ln tu?'n re­
leases the (RS-4), {RS-2) and (RS-l} relays. The rele~se of the 
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BS-2 rel81' opens the circuit through tbe l,000 ohm wlnu.ing of 
the ('.~O} rela,y and a buy test is maa.e through its 800 obm 
wiJJd.lng. If the office selector circuit is busy, ground is 
supplied over the l'S•l loa4, holding the relay operatea. The 
function ot the ('.fO) and ( ?0-1) relays is tbe same a.s previ­
ously 4escribed un~er paragraph 19. ?he routine teet or the 
second office group in the tru~k la made elCQctly as the teat 
tor the first trunk in aey ~oup. Ul>OD receit>t or ~he three 
o.K. pulses, the 41strlct elevator a~vances to the next groupo 
This proce~ure ia repeatea until tbe overflow terminal.a of the 
first group are reached b1 the district elevator. 

27. When it is necessary to test the offioe trunks, in the next 
group of the ~istriot frame, the ~istrlct elevator must pass 
OTer th• oTertlow terminals of the tirst group to the first trunk 
in the next groupo With tbe district eleTator brushes resting 
upon the oTertlow terminal, a circuit is aloaen from grouna over 
the TA•l .lead. to the (ZC) relay, which operates. The operation 
ot the (a,C) relay cloaee a circuit through the brush and terin1nal 
ot arc 3 on the DO switch to the DO magnet, energizing tbe mag­
net •hich mOTes the brush asaem'blJ of the DC awitoh to terminal 4o 
'!he ('?0-1) relq d.oea not release while the district elevator is 
•tepped over the oTerflow terminal. It is held through the brush 
and an &Ten n\1111bered tenoinal of arc 5 on the DC switch. With 
the DO awl tah assembl7 on terminal 4, the oi>erat.ing clrcui t of 
the (ZO) 1·ela3 ia opened, releasing the relay which el,oses a cir­
cuit through the winding of the (RS-3) rel~. which operates ano. 
locks. The operation of the {BS•3) rel~ in turn operates the 
(BS-2) rela, an~ closes a circuit for operating the (RS) relay. 
~he operation of the (RS) and (RS-2) relays energises the up drive 
magnet of tbe a.btrict selector c iroui t, moving the li.1 strict 
eleTator to the first terminal in the next group, in the same 
manner aa the ele•ator is moyeu from one terninal to another in 
the same group. Upon the operation ot the (RS-l) relay anu. the 
releaae of th• (RS) relay as previously deacribeu. under paragraph 
26, the (BS•4) rel&7 operates, closing a circuit through the even 
numbered. terminal an11 brush ot aro 3 ot the DC switch· to the DO 
magnet, moving the brush assembly of the DC 1witch to terminal 5. 

28. All the trun!tS in group l are teste~ in exactly the same 
m&llller aa grou~ O and when the aiatrict elevator brushes rest upon 
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the oTertlaw terminals ot group l, the eleTator le mcwe~ to the tirat 
terminal ot 1ibe group 2 in the aaine man1J8r as Juat d.esoribeci. Wben the 
•leTat.or has moTed to the tirat terminal ot group 2, the DO bruah auem­
bly is resting on· terminal?. 1his procedure is repeated until all · 
the trunlCa ·1n the nine ooneecut lTe gro~a haTe been teated.. 'fbe brushes 
ot the district eleT&tor are then resting upon the OYertlow terminals 
of grou-p 8 anci the DO brush aeeembly ls reetlng on terminal 19. 

29. With the DO switch on terminal 19, the (ZC) rel~ operates trom 
growid on the z ocnuutator brush an~ aegment &114 aa.Tancea the DC brush 
to terminal 20. With the DO aw1toh on te:rminal 20, the (ZO) rela1 ia 
released, closing a circuit through the R-2 magnet which 8'iTancea the 
awitch to position Bo AS the switch leaves position 7, the (TR) relay 
releases. In position 8 ot the R-Z awitch, a circuit le cloeeci over 
the TD•l lead. to batter7 through the DONN magnet in the district selec­
tor circuit, energizing the magnet an~ restoring the 4istr1ct eleTator 
to normal. When the 41etriot elevator reacbea the bottom of the frame, 
a circuit 18 closed tram grouna. through the Y oanmutator bruah aad. 
aepent. oTar the 'l'Y•l leu, to batter7 throusti the R-2 ma.pet, ad­
•anoing the switch to position 9. While the aequence switch la passing 
tbrough position a 3/4 to 9, a circuit is closed through th• malte con- · 
tact ot the arr ke7 am l>-A. selector magnet, energising the magnet, which 
mOTaa the D-'A awitch to the next terminal. In poaltion 9, a circuit 
1a oloeed fr01'I fP'Ound. on cam G to terminal 20 anci brush ! of the DC 
switch to the J;>C aeleotor magnet, 1D0Ting the switch to terminal ,l, 
and then to normal. With the DO awitch normal, a circuit ii close~ 
trom grou.nd. through the break contact of tlle relay to battery through 
th• R-2 m&gnet, Bd.Tano1ng the ewitch to P.OBition lo. With the R•2 
1Witoh in poeltlon 10, ground tram cam G to battery through the R-3 
111&1B•t proTided a.n additional means of restoring the R-3 awitah to 
normal. It the terminal upon which the brush aeeembl7 ot the D-A 
••itch reeta is wired ror a test, the oirouit function• as ueaoribed 
tor the first terminal ot the D-A switch until all gro~s aa deter-

. mined by the crosa connection scheme baTa been teated, whereupon the 
D-A. magnet 1a again energlseO., mewing the bruah a11embly ot the D-• 
BWitah to the next terminal. When all the ~lstrict eelector circuits 
&T&ilable to the first ~iatrlct eleTator haTe been teated, the R-lA 
awitch ad.T&noea to position 4 in •hich position a aecoDl ~istrict 
eleT&tor ia tee'94 to determine Whether it 1s being used. l:n rego.ilar 
eerv1ce. 

SELECTION OF SEOOI]) ~ISTRlCT ELEVA?OR 

30. •saume that the aecon4 diatrici eleYator must be ua•d wbeu the brush 

--· 
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assembly of th~ D-A switch rests on terminal 6. A circuit is close~ from 
gro'.litd'o:ri· the break. contu.ct ot the (U-1) relq, through contacts of the 
EC a.nu. S!t key ··o.rush and. teJ'!ftinal on ara 6 ot the D-A switch, cross connec­
t ions of termina.l strip 6, to· battery through the R- A magnet, aciYa:nctng 
the switch to position 4. As the S'A'itch leaves post ion 2 1/4, ground ta 
removed. from the TJ-1 lead. ?be TJ•l am TK leacis a a closed. through cam 
P after the switch reaches position 3 1/2 thereby pe itting the aaso­
clated. district selector to be usec.A. When necess~y t hand.le traffic at 
once. In poaitlon 4, the aeconci. district elevator i teste~ in a similar 
~ner as the first O.istrict elevator Hlector cirou t tor a busy con-
d.i ti on, except that the 'lJ-2 anu. TK•t leads are· uHd.' When the d.1atrict 
selector be(JOl!lea lei.le, oi- it i11le, the R-lA switch vancea to posl tlon 
s. trom this point, the testing circuit f1Ulct1ona t e sane as describeu 
with the R-lA ••itch in poa1t10D 3.. When all the gr ups ot office selec­
tor circuits aT&llable to the seconii ~iatriot eleY&t r bave been teated, 
the R-lA switch aclYancea to position 6t •here it tee • a thira district 
selector circuit for ~~sy, using leacla TJ-3 aDi ?K-3 Aaeumlng that a 
third ~iatrict elevator must be uae~ •hen the brueh aaembl~ ~t the D-A 
switch rest.s on terminal 12, a ciroult 1s oloaed tr gro\UMi 011 the break 
contact of the (RN-1) relay, through contacts of thejEC and ST key the 
brush.an~ ter~inal ot the D-A switch, cross connect! not termi~l strip 
6 to the R-lA magnet, ai.ivancing the R-1.A awltch to p aition 6. ~he 

. •witch 18 e.u.vanced to posit i. on 7 and o~nnecta to the district elevator 
ln the aa~e 1'181Ul•r as connecting to the tirat diatri t eleTator. 

. . ' 

Sl. ~he test ot the ottice selector trun1ra 111 the grqupa available to the 
third district elevator proceeds ·the aame as described tor the first ~is­
trict elevator, If all the ottlce selector tl"'1nks hajve been tested with 
the use ot three ~!strict elevators, four or more di~trlct elevators MUst 
be used, thus necessitating the adclltlon ot a connect

1
or tor every one to 

three a4d1t1on!ll a.: ·1trict selectors requireO.o Asau'll~ng that the :fourth 
district eleT&tor le requirea when the brush asaembl~ ot the D-A switch 
rests on terininal 13, a c 1rcuit is close"1 from oa!ll C 1to battery through 
the R-1£ magnet, advancing the ewitch to position s. The A cam carries 
the switch to position lo,. In pos it1on 10, the same ~ound on the (COB.) 
relay, cam B on R-lB, a~v-inces the second connector ~ltch to ~osition 2. 
In position ~a the fourth ·selector circuit la tea.tad. 

1
tor a b'3SJ' c:>n-

di tlon ove?" the 'rJ-4 anr.i. Ttc-4 leatis o i'l"O!ll this point1 on, the test cir-
ctli t fUnct1ons as d.escribeu. for the f'lret cUatriot ei,evator. 

32. If all tbe office selectors have not been tested b.v the time the D-A 
awltch completes one revolution, a aeco11G awitch (D-.Bj) is reqaireu.. When 
the brush a9sembly ot the l>-A switch rests 011 terrnlna~ ~l, a circuit 1• 
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closeci trom groun<l on the break contact of the (RB-1) relay anci. the 
malt8 contact ot the (RN) relai through the brush and terminal 21 of 
arc 6 ot the D-.l switch, to battery through the wlnd.lng of the (TRA) 
rel&~, which operates. 'lhe ('lRA)r•l83' operated closee a circuit from 
grouil~ on its.own. ?Dake contaot through the H terminal. anQ brush 1 of 
the D-.B' switch &llQ. the J) ... .8 selector magnet, mC>Y ing the brush a.aeembly 
ot the D•B switch to terminal' 1. · From this point. the automatic test 
of the office select·or circuit• aasociatea. with the. D-B switch is . 
completed in a. similar rasnner as d.escrlbed tor the D•A lea!i. When the 
bruah ot the D-B switch rests on terminal· 21 an<i there are further 
otf1ce selector circuits to be testeu., a thll"d. {D-C) ~·,,,;'h.ch anJ. (.l.'RA) 
relay (not shown) are required.. The switch, is moveu orf rnr;nal, 
exactl1 the· ea.me as tbe Jr-B awl toh moTe(.l to terminal l.o, · 

COBCLlJSlOH OF A RO~INE ~EST. 

33. After the test baa been ma.O.e upon all of the office selector cir-
cuits, ground ill connected. throll8h both the ma\te contacts ot the (CON.) 
and (Im) relqa to terminal 2-1 ana bruab ot arc 6 of the last "D" 
ewitoh Unit in equipment, to the EC la.•p which lights. When only one 
o.onnector awitch la required in an equipment, thia sarne ground. advance1 
the R•U. switch to normal through .the contacts of cam V and cam R~.lA~ 
When normal, the EC lamp lights through the contaots of cam Vo This 
aign&l inQ.ioatea that the end. of a complete routine test has been 
reacbed. If' another cycle is.· ne>t deal red., the RN key is 1.1.epresseu ana. 
the SI? k&V released. ·.The operation of the RN key in turn operates the 
(RJ'-l} relay Which looks through its make contact to ground OD the m&ke 
contact of the (RN} rela;y. The operation of the fRN-1) relr:ty, release• 

·the ('rRA) relay. · lhe release or the ·ST key opens the holding circuit 
tor the (ST) rela7, which releases in1 turn rel.'8.s1ng the (CON .. ) relay. 
'rhe release of the -(CON.) relay, ext ingu.ishetli the EC lamp, and rele9.aes 
the (RB) relay. 

34. ?he release of the (iRA) rel~ connects gro\.lnd to the wlnci.lng of 
the D-B eelector magnet, moving the brush assembly of the D-B swit~h 
to the next or nonnal terminal. 'i'he ltN key ie now rest:>reu. to normal, 
opening the·next operating circuit ~h·rough the (R!l-11 relay, but the 
relay ld still hel~ by groun~ on the PC key. ~he release of the RN 
key connects ~ouna. through its br,H.k contact to the "Nin'1ing of t.he 
:D-A selector magnet,. moving the .:IJ...A awit.ch to. the normal pQsitlon. 
With the I>-A ••Heh in lta norm~ .. l t>Oelt1on, the holu.ing circuit 
through the (RN-1) relay through terminal .21 am brush 5 is open~d, 
releasing the relay. ·rhia oo~letee the single routine test of all 
office selector circuits in a full mechanical exchange. ~nen the RN 
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key ia onerateci ana the ST key is release~ orior to the completion of 
the cycle of teste, the test on the office circuit i 1 c~leted. and. 
the district elevator steps to the next set of ter!Dinals in the usual 
manner. ·.rhe rele~se of the (RS) relay after the district eleYator ad.­
vancea, closes a circuit through the contacts of the si atKi RN keys 
and. all U keys to the terminals 1)f lmY "D" switch that i a oft no Mal. 
These growid.eU. terminals cause the associateci 2.00-M magnet to stop the 
brush assembly of the switch to terminal ;;;1. The release of the ST key 
advance a the R-3 sw 1 tch to pos 1 ti on 18, through cam c. In !>OS i ti on 18, 
the same groun11 1a c onnecte(i to the R-2 magnet, advancing the R-~ 
swi't.ch to position 80 In the position a, the d.istrlct is restoreci to 
nor1ial' as Ciescr lbeci uncier par.'.lgraph 29. and ground on the l commutator 
~nr' the· TY' lead. ano. cam c advances the R-2 switch to position 9. In 

. 'J.)osi't fon 9 groUnd. i• connecte'1 to the cxlf;l numberelA tel"ninals o~ arc ~ 
, · ot the" DC e•:rt-ch ad. gro:ma. from cam c is connectea. to even nwnbere<.i 

contacts on arc 3; theae two cli-cuits alternateq operate the DC mag­
net. stepping the DO switch to normal. As the DC switch steps to 
terminal 20, ground thrwgh the break contact of the (ZC) relay ~­
vances the R-2 magnet switch to normal. 

TES'r Oi' A .PARTlClILilR OF?IOE GROUP 

35,. 
• 

'to enable the test man to make a. test upon a particular group ot 
of'tlce aelect·o.r cii-cults, a chart ls provi<i.ed showing the groups of 
otfice trunge available to a brush on a ~istrlct fra~e and. also ahowa 
which ieeya to operate in conJunction with the Pc key to cause a "D" 
switch to step to a terminal which permits the test of a ~articular 
group ot trunkae 

Assume that the group to be tested. 1a reached by a.istrlct select ors 
aesociat&\i with the D-B .. ttch anu als~ requires the use of s third 
connector. Further ~••ume that the cross connection ache~e shown on 
the sche"l2at le ap?>lies to toe li-B switch ~s «~•ll as the D-A switch. If 
it ls ~esire~ to teat group 7 associated with ternlnal 18 of tbe D-8 
switch, the following keys are de~rease~. In the units row ~ey 7; 
ln the seco-nd. row, the tens (T) ltey am the rwB ltey1 ln the group nu!nber 
raw (GB) key 7; an~ in overflow count, (00) row, key l; after which the 
PC an~ sr keys are ~epressed. With these keys ~epresse~, the brush 
assembly ot the D-B switch step-a to terminal 18, causing the 8th eleTator 
to test group 7 in bank 3 or the trame. ~his will necessl tate the use of 
connector 3 (not shown), which ho..,ver is similar to connector i. For 
clearness. the T-5 leads of connector 2 will be use~ to represent the 
r-8 lea~s ot connector 3. After testing the district elevator returns 
to normal upon.step-ping to t.he overflow tannin.al. 
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37 • ~he: o.peraU'on, of th& S'.l av c:loaea. a clraui t opera ting the ( s•r ~ 
re:La¥·· '.llhe (ST.) reJ.Q· operated., cloaea a circ.uit through the roan 
ooatac·t of' the· llWB ll:e.~1 ana. the break contacts of the ·rwc and. the 
nia. ke.ys-. t.o. th• ( tlfA•t relS¥ which opera.t.es. '.l'.'he operation of the 
(:TR&l. rela.J:' clos.ea a circuit thro.ugh tile· I terminal and. bruah l of 
the: D-B: a:wltch to the .. W-8: ma~et, which atepa; the brush assembly of' 
the D-B aw-1.tch to termilJ&l, 1. With the bruah. asaembly of' the switch 
on. termbml l,., ground througll the make c.ontact of the ,PC ket, nor"" 
mal crontac;ts; of the unit. keys 0 to 6 i:aclus.i:re over leid's 1 to 7 ~ : 
to the aontac·ts 1 ta 7: on, a.re 1 of' the ii.~B, swite~.' ~n~·rt~zl#~ t~, · 
D-B ma~'«t which mo1Q;1;. the. brush. as:eembfy of' the awltch to te·rm1na1 a. 
The t.e:,ns (Tl DJ'. openat:ed:9' c.l..os-es a pa;th pel"l?11tq.n~,ttba~c~B,WWhc'.h'to 

, step, ten· adll;i'ti'.onal terminals aDl. reach terminal l.d~'JWith''thtf'D-s 
awi tch rest lng on terJntnal a,., the circuit for s teppil:ig. th~ l•tt'ch· · 
to tel'!Jlina.la; 18 is f''ro:n the PC key;, 2 key, contacts of the unite 
key 7, over lead a, terrn.i:nal 8 and. brush l of the D-B· aw~tch, con­
tact of the 'l''.','B, TWC and. 'r1,;;D keys, thrqugh the D-A switch and ( rRA) 
relay ot the: D-B: magneto Terminals 9 to 17 inclusive are connected 
to ground through t:h&; unit lmys e to 6 lncluaive, thereby stepping 
the brush assembly; of, the awt.tch to terminal. 18. ·.vhen Ute D-8 oitch 
brush B.ssembly rest& on: terminal lS the energizing c·1rcuit of the D-B 
switch magnet, is openeu. at the. contacts of Unite kty: 7o J:ihe remOTa.l 
of ground. from termLna.l 18 at the D-B switch allows· the' relay to 
operate. l'be {T) re~ o:pe-rat.ed, in turn operates' the (CON.) relay. 

3S. W1'h the swituhon.terminal 18 anu. the (CO:i.f relay operated., the 
{RN) relay oper.a.te.s and. groun..i is connectea. thro11gh brush 6 of the 
switch, cross. connect±on of terminal strip 6, to the magnet of the 
3rd conDector &O.nmcing the connector to !)Osition 4. ·(Use connector 2) 
as the B-l.B aw itch, is adTanc.1ng through pos 1 t ion 1 l /2 t.o 4, the · (PG) 
relay is opera.twi t:a" gr:o.untt. on cams B alJC.L A ot the awi tch. The {PG) 
relay ii thua pre~entea from releaai?Jg in poeitlon l li2 to 3 l/4, 
grouna.ing an una.esireu. district selector circuit. With the connector 
ln nosition 4, the <U.at:rlct selector ass ignea. tor teat purposes is . 
tested. for a bus¥ c:andt.L.ion. When the selector becomes idle, or if 
idle, the s.eJ..aett:.or' mn~s.. t4 position 5, in -.rhi.cb position the teat 
circuit 1& aonneoteii. ta .. th-a d.1etrict eleTator. 1'he circuit waite in 
this posit.ion until t.he re.leaae · ot' the .PC ay. 

DISTRICT BRUSH AND GROUP' ~l.liG:ilQB 

39. ·rhe sequence switch R-.;;; amTanoes to p1>sit1on 2 and enters poaiUon 
4 in the sa'!le manner as ..i.~ scribed una.er "ROlJUNE TES'?". In posl ti on 
4, the d-l&:trict ele•s.tor is mo'Yed U"!>ward for brush aeleoUon, eelecUng 

TCI Library  www.telephonecollectors.info 



( 23 Pages, Page 1'7) 
Issue 2 BT 50,625 
July ~19~3. (•) 
Replacing all previous 
iaaues. ( *j 

district group 4o Ul)On receipt ot a fifth pulse tranlllllitted b7 the "A• 
conm~tator brush aD'1 segment in the ~ietrict, the R-2 switch acivancea to 
position 5 and then to TJOdtion 6 in the aa.'De manner aa ciescrlbed under 
"RO:JTI~ TEST". In posh ion 6, the cUstrict elevator mOYes upward tor 
group selection. Intermittent groUDi is connecteQ over the TB lead 
through the normal contacts ot GI keys 9 and e, make contact of GB key 7, 
to counting relay (7 1 ) wbioh operates. When ground isremoTecl from the ?B 
leads, counting rela7·(7') operates and locks tbrougb the mak8 contact' 
of counting relay ('70)• Upon receipt of the eighth pulse, tbe (SO) relay 
01>erates, connecting its winding 111 aeries with the windings of the (BO') 
and (PO') relays. Wh811 the B brush in the district elnator breaks OC)ll­
tact with the 8th segment, the (BO') and. (FO') relays operate and lock. 
The 0-~eration. ot the (FO') relay acivances the R-~ switch to ooa1t1on ?. 
In position?, a circuit is closea. from ground. through the malce _conta.ot 
ot the 149-C interrupter, wimlnga ot the 1te7 release magnet, releasing 
th" u, ·lll and. 00 keys• 

SE2 nNG DISTRIC'i' CONTROL s·uucH 

40. When the R-2 ewitch enters poeltlon 3, the DO awitoh le stepped 
according to the 00 ~e;v operate~. A circuit i• then oloae~ from th• 
grourui on cam E through the DC eelector "!lagnet aacceaaively operating 
the selector DJ&gnet until it is short circuite~ by grourui. oTer the one 
ot lea.de to arc 2 of the DC ••itch. HaTing operate\i 00 key 1, the DC 
switch atepa to. terminal 19: ground. through the make contact or the oc 
u~. terminal 1"9 --~ brush ~ ot the l>C awitch, to battery through the 
44-A resistance, short circuits the wituiing ot the magnet, thus preTent-
1ng its o~eration. "ben the R-2 awitcb leaTes position 6-1/4, ground 
la remoYe~ trom both si~es of the stepping magnet. 

41. In posit.ion 7, the test ot the. particular group ot oftice trunks 
procee~s attar the PC itey is released ln the regular manner as descr1beo 
urw.er "ROU!l!INE ?EST"• As soon as the 41striot ele•ator ia stepped to 
the oTertlow terminals, ground is connect•~ to the ?A lead, through 
brush 4 and terminal 19 of DO switch to the (ZO) relay, wbi~h operates. 
The operation of the (ZC) relay performs the same function as de1crlbed 
w:uier paragraph 29, restoring the district elevator to normal and aa.­
Y&DC1ng tbe DC switch to terminal 20. From thia point, tbe DC switch 
and the R-2 awltcb are.returned to normal as deecr1be4 uncier paragraph 
29. When the ••~uenc• ••ltch R-2 paaaea through poeltlon s 3/4 to 9, 
a circuit .le closed ad.Tancing the DC switch to terminal 19. :'he cir­
cuit is reato-red to noJ"!Dal by operating the RW key and releasing the 
S·? lteyo The operation ot the RB Jtey closes a clrcui t opera.ting the RB-1 
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relay. The release of the ST key closes a circuit thrOugh the R-lB 
agnet, adTanc1ng the nitoh to position S• the .1 cw.m carr.ving it to 
poaition 10. The operation of the BN key alao connects ground f'rom 
celll H to all terminal• on arc l ot the D-D switch, edTancing the 
nitch. to termine.l 21. The D-B iswitch resta on tennine.l 2l until the 
Rlf lcey ia released. which cloees a circuit through the magnet a.asoci­
ated with the T and TWB keye, which operates and releases the ~Y•• 
The release of the Tw.8 key opens the holding circuit tor the (T:R,i) 
relay which releases, in turn advancing the D-~ switch to normal. 
'!he releaae or the (TR&) relay aleo open• the holding circuit for the 
(!I) relay, Which releaseao The release of the lRN) rel8.J opens the 
holding circuit of the ('RN-1) relay, Which releases in turn reetorlng 
the c'iroui t to normal. · 

42. WheneTer tbe ST ke~ is operated, .ground is connected through the 
man contact of the lDl7 through termiJJ&l l anc1 brush 4- ot the time 
ala:nn nitch to the (!A) relay which operates. If trouble deTelops 
in the teat circa.it before the aequenoe awitch R-2 reaches position 
7 or should the 41atrict aeleotor be kept bus1 in regular traffic tor 
a time auf'tioientl7 long to pre Yant an office selector circu1 t ·from 
being tea.tad comgletely before the time nitch makes, 011 reTolution• a 
c1rcu1 t is closed operating a meseage register an«i l'lght1ng the T.i. · 
alazm lamp. The operation of the (TA) relay closes ti circuit through 
the contacts of the 152 tJpe interrupter, br4\f8lr contact of.the (Zl 
relq ( "Y" wiring) to be.ttery through the winding Of the ( W) relay 
and 250 ohm winding of the {Z) relay in 1eriea, operating the {W) re­
lay. The (Z) relay does not receiTe sufficient current to operate. 
&t the break of the interrupter contact•, the 190 ohm winding ot the 
(I) relq 18 connected in series with the 450 ohm winding ot the re­
la7, operating the relay through the make contact ot the (W) relay to 
ground on. the make contact of the ST key. .&t the ·next break of the 
interrupter contaot1 the winding• ot the (W) relay and 190 ohm wind­
ing ot the (Z) relay are short circuited by ground, releasing the (W) 
rel88• 'l'he ( Z) rela;r is held operated through the contacts of the 
interrupter and it• 450 olvn winding. .& circuit is now oloaed through 
the contacts of the interrup~er, make contact ot the {fA) and (ZJ re­
l&¥•• terminal 1 on arc 3 ·ot the time a.lam switch, energizing the TA 
naguet. 

43. on the second breek of the interrupter, the holding circuit for 
the lZI relsy and the energ1~1ng ci~cuit tor the Tii. magnet is opened, 
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releasing the :reley and the magnet, and stepping the ·brush aaaembl7 of 
the time ala.rm switch to the next terminal, trpon the third make ot th• 
interrupter, the (W) relay reoperates and atarts the above describeQ. 
cycle, If either the district elefttor or the office elen.tor ia kept 
bua7 on routine traffic sufficien~l7 long to prevent the completion of 
the Office teat 88 the interYal &I determined by the Telephone 0~, 
the time alsnn switch is adTanced to terminal 22. With the· brush aa­
sembly or the switch reating on terminal 22, a circuit ia closed through 
brush 2 of the time alam nitch, to battery in the ala:rm circuit, oper­
a.ting the inea.ssge and lighting the aignal lamp loeatecl in the teat cieak, 
The ni tch brushes rems in on terminal 22 until the 'U 1tey ia operated. 
The operation of the T.A key releases the {TA) relay oloaing a circuit 
from groimd through terminal 22 on aro l of the time alarm awltch to t:lle 
T.& magnet, which movea the time alaraa awltch to nomal. The (TAJ· .rela1 
~ 1operate1 with the time alerm switch normal over 1;hl[i lfUl\8 ·01.rcuit a.a 1• 
originally operated and loclta, starting another timing intenal. When 
the te&t OD an office aelector i1 completed before the t1!119·alarm awitah 
completes the revolution, the holding oirouit tor the (TA) rel~ 11 
opened when t.i.e sequence switch R-3 advancea· from polition 9, rel•alng 
the (TA) relay. The releaae ot the (TA) relay adve.noea the time alam 
switch to normal trom ground on lta break contact, and contact• of arc 1 
of tb.e time ala.nn 11wi tch to batte17 through the break contact and wind­
ing of the 

444 Separe.te trouble and buq time alarm J'IGo 2• When a aeparate ltuq 
time alarm is used the opention of the ST lm7 operate• the {BY) relq 
which locks through its meJte contact. !he (BY) relay operated caBtleota 
ground through the 162 interrupter contacts to the 'l'BL selector·magnet 
stepping the selector one step with each make and break ot·the inter­
rupter contacts. When the switch reaches the terminal correspondlng to 
the ti.me limit set by the telephone company the 3Y le.mp lights. Wha 
the R-3 awitch is adve:nced out of position 9 the lBY) rel&J' releaaea &DAl 
the BY lamp is extinguished, '!'he ( BYJ :i·eby released connects groud. to 
the .BY selector magnet through the BY-1 arc restoring the Pitch to nor­
mel. 

45. When a separate trouble alarm 1a used the operation of the S'! 97 
operate• the (TBL} relay which locka. With the (TBL) r1la7 operate4 \l:ta 
TBL selector magnet op,erates un4er the influence of tu 15% interrQter 
ae described above. ilter the selector magnet atepa the awUc.h t!t.n• 
teminala. the 2G trouble lamp lights 11nd the TBL message :regiater oper­
a.tt:ts• The operetion o,t the ~ k81' operatea the {TBL-l) relay which 
loCks anti releases the ( 1'BL) relay. !he relf!&H of ths (!BL) relq re­
stores the selector magnet to 1ta next normal position. 
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IJm_OF' C?ci.!: . ~jq r:~ .. ·· .. ., 

46. When one cycle of routine teat~b.as been completed:' on all of:f'lce 
•elector circuits, the EC lamplights aa described under paragraph 
33. At this time, all sequence sw1tahes are normal e.nd the brush 
aesembliea of the "3" a.,itches are resti~ on terminals n. awaiting 

, , .. tl1e.op~f8tJ.on of the mt key; the (Tr.it.), (CON), snd {RN) relays oper-
·: a~•d. e.n~;t1:1~. S~,)cey '1.epressed. If it is desired to start another 

QJ'Cle 9f rouUn:e test, the EC key is momentarily ope?"1'1ted. 'fh• oper­
ation of ~e ke~ opens the holding circuit through the (TBA) relq, 
relea81ng' it~ fl.'om this point, the D-B and successive awitche• an 

.·resj;()red tQ,. no~l in a simila..r manner to that described under pa.1-a­
grl'ph 53. ··1rtli.the D-B switch normal and the EC key operated. a cir­
cuit is closed, restoring the D-~ awiteh to normnl. The operation ot 
the EO key oper$tea the ke:r rele&.s~ magnets restoring the keys in the 
second row. When the D-£ switch is returned to normal, a circuit is 
closed through the contact• of the ST. EC &Ad "'?W" keya, through the 
D-.A awitoh and the D-A. mB.gnet. aoYine the D-..l switch to terminal 1. 
From this point, snother automatic test of all office selections la 
repea.ted in· the same manner as described under "ROUTIJE TEST". 

CONTRO~ .ADV.AlfCE ( aa.1 PI 

47. If trouble develop• either in the test ~ircuit itself or in the 
t.rtmk circUit under test. the time alr:>.m lamp light a aa deacri.bed 
lDlder paragraph 42. If" after the ti. key is opented, the test cir­
cuit doe• not continue to operate the CA key 18 operated. The oper­
ation of the CA DJ' opens the circuit through the (FO') relq and 
cloaea a circuit through ita contacts to cam c on B-3, adYBncing the 
R-3 twitch to position 7o In position 7 a circuit ia closed from 
ground through the contact• of the C& key, through the winding• of 
the {SO) and (BO') rela7s, which operate. The rel9¥• operated, loclt 
to gro~1d through the make contact of the ( ao t relay. The c1rcu1 t re­
main~ in this position 'QJltil the CA 'ksy is released. ~tter the re­
leaee' of the 01 key, the (iO'I relay operates. The operation of the 
(BO' J nlq perfo:rms no usetul fUnetlon at this time. When it ie not_ 

•· desired to repeat a teat upon the same district aelector, the Rll:P• 
l1:9J la not operated end the operation ot the (FO') relay olosea a cir­
ouit tb'°ugh the winding ot the (RS-3) relq, which operates. The 
lRS.;3) relay OJ>er&ted, locks and clo1•• a circuit through cam B on 
ll-3 adftnclng the awitch to pos1Uo:n 8, and starts the ("3S") rel~ 
operating. The ..ttch 1s carried to poeition 10, by ground on the ' 
oontact ot the S! key. '!'he operation ot the {RS) relq adVB.?1cea the 
diatr1ot ele•tor to tha next terminal aa described under p&.ragraph 25. 
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48. · · f'· It it n: deai.red to repeat the teat upon the uneucceastull:r teated 
ot:ttce s&l'ea:t:ol' c1:rcuit, th• PEP. lteJ' ia operated be.fore the CA key 1• 
releaAd~:· '!'he operation ot t'!te P.EP. ay operatea th~ (Imr, J relllJ Whioh 
locks to ·ground on cam r. With the releaae of the CA ~, the { :ro• ) re­
lay ope.i"f!ltea as described. in paragraph 45, closing a circuit throust& cam 
B ot the R.;.3 twitch, adn.ncing the S"tritch to position 8, !he n1tcb 18 
oe.rried to poli tlon 10 by ground on the ST key, With the R-3 ni tah in 
position 10, the repeat teat is :made upon the office selector circuit. 
If' the second te•i' 1a aatiaf'actoey, the district selector it ad.ftllcecl ae 

, de:scr1b'4 "tmde:t paragreph 26. In repeat teats, with the (RBP,) relq 
o.Perated.9 .tli~ 'TS· lee.d ie opened at cam o between 16 l/2 ud 18 ot the 

· Jt.::r •rt ell tar the purpose 9f restoring the ottice cir~i t to normal be­
. tore atUli,P'Ung te repeat the test. rt the repeat ~ 1a operated to 

·. · rei){jat a'teat· upoll a eucceaatullJ' teated office selector circuit, the 
oi'rcuU tunct1011.• a1 daeoribed below. .&tter the receipt ot the O,JC. 
:PUlH•~ .·the '(JO') relay operates, in turn ad'Y8Jlcing the aequence awltah 
R-~ to poaltlo!l 8e '?he pitch is adTanced to poa1 tion 8 by ground OJl 
the ST k•)'• The operation of the (PO') relay do•• not operate tbe 

.· .<Bl-3) rela,- •• described under "ROUTINE TESCf" due to the energizing 
·."circuit of tlle tm-3 being opene4 at the contact& of the RBP. D1'• ~·po-

·lf" ,.si~ioll &'· aud 9, a circa.1 t 1a oloaed through the l,OOO ollnl w1ud.1ng of the 
' .. ,:,,; (!().;f re>l'8$', ·to <batteJ-3' on the au contact ot the UP, ke7, operating 
··'{."'\'.~ tlllt' (\'OT" re1:*1• :,.: lf the ottioe selector h&• not 'been ••lz•cl 'bJ' tl:U.a ti• 
·;" ·bf" k ·aec6ntf'··a.18tMot eelector, the OJ>e:rat1011 ot the ('!OJ rel~ perform• 

· ·:.:.'''he) tt\e01'ul' !Unction. It, how•••r, the ottioe circuit hae 'been aelsed., 
'£'.'''.'',~.·~he ·{rol N'laY'::ta:· held operated in a circuit through U• 01l!l win.ding -co 

"''8t"ourill' O)f the ''1'3· leado When the office selector circul t beoome~ 141.e, 
~'the' (TO)' relq rele••••• the energising of the circuit th~ .the 1,000 

oh?n w1n41ng of the rela7 being opened at cam .L when the R-3. •1'itoh •4-
'Vlmces to poa1 tion 10 and tbeu pe~orme. U• uaual tmus'tton •• ·deeoribed. 
under "ROU7I1iE TEST". ·In position 10 the aeoonct t,eet 4j)t. the office ae­
lector circuit is repeated in exactl~ the 1aae manner aa the t1rat teet 
upon the circuit. '!his test 1a repeated. untJ.l t~ J'eleaee of ti. IUIP• 

, .• j 

lpe7 whiob releaaea the (REP,) rel97, allowing the (BS~3) rela7 at the 
'conclusion of the teat. From thiS point, the teat olrcult t'1nct1ona end. 

· ·aclTanoea. t® d.htrict elevator to the next ••t of oftice selector te:r- · 
m1nala. \_ ' · · · · 

·, 

4'VTWf'TIC P4'.s. ~y (APB) gr 
•. 

49~ ·" · 1'he operation ot· the &PB by· eausea the a.utonatic test circuit to 
pan allbuay terminals and atop the 41atrict seleotor on the t1rst 141.e 

;: · · ofticei..aelector. ·tel'tlllnal•• The opentiott of the Jr.PB k8J' remoYea the 
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short a1rcui t from around the W1r.d1nt; of the (.P.3) relit~' ::lllliwin.g 
·it to operat·e in series with the 800 ohnl winding ot' t~~ l'l'O) .rels;;. 
when the office selector c1rcu1 t is teJted for s, hH•7".ocnd 1t1on~ 
The operation of the {PB) reley closes a circuit 1':r9m gr}Und through 
the break contact ot the (BS-4) rel•J to the (RS-3) relay, ·.Y:h~.C·h · 
operates. The (RS-3) relay operated. in turn operl!ltea< the lRS-2) 
relay. The l RS-2) l'el!!l~ h made alow release to 9~event the prema­
ture release of the· (TO) relay in cttee the moveme:r:it of. the ci1atr1ct 
elevator carries it momenterily be;yond the l.ast termillfll of Ii aerieJ 
of busy terminals. 'rhe premature release of the. (TO f relay would 
cause tho test circuit to aeise a bua7 trlllik.. Tt.f.: JRS-3J relFi:f 11:.so 
closes a circuit e>pereting .the (RS) reb7~ From thii(l>oi]tt,· the 
( RS-l) and ( RS-4) relay• operate, advancing the .dh~d.c.t el'9ve.tor to 
the next terminal in exaotly the aa.me mA.nner a• oesc~.1bed unclel" 
"ROUTINE TEST". Should th1a office selector f.lt;iQ. );e b'U.,ly, the ('PB) \ 
relay reoI1erates repeating t.be above described q~~'J-i.{1.on of. the: ("RS") 
rele.ys until an idle office selector circuit 1a f'oiula~ ·· The. (Pin re­
lq relee.aes each time the ·brush of the district eleft.tor lei-Tea the 
terminals of a busy office ·trunk. · 

!50. SboU:ld t'he dietr1ct elevator •tep to a set o~ overtlow tenninala, 
with the al>B·1tey operated,. the (TO) and (i>B) rel.t,!ys rel.ease and the 
(ZC) relay operates trom·gJ"O'Qnd,supplitJ. over the 1'.& le•~~, !,he oper­
ation ot the '.(ZC) rela1 advances th$ awitc}:l to an· e·Tim numbered ter­
minal, from wh:toh point it la e,,dve.noeci to t.he 11e:xt odd ·numbel"•d. ter­
m1na.1 by the operation o'f th• (RS"'.'.4) rele.y end the. (DC) relay aa 4e-
•cribed unuer paragraph 2~. ShQulcl the ti rat trunk i:Q. thtt, · :neit group 
be ,buq. the ·(!O') and. (.PB), rele.71 re~operate, perto!mlng the .same 
·function aa described above. When the terminaia of an idle sender 
aelector are tound. the automatiQ t••t ·proceeds in the usual 'ft.:¥ u­
til the nest ·bua1" tenil:nal· is .found. and .causes the (P.B) reilay to O{)er• 

,ate. 1l1ilesa meanwhile· the.A?B key 1a restored. to· normal. 

~~PlS~cBJ CIPlJ, gr, , .... 

· · 61• · 1r:u. 1s·:de11red•to mo~•· th,, d1at.rlct el.eve.tor from tba tet!ninal• 
ot· a ·buq o'ftice eelector; to the nezt •et of office selector terminal• 
Which IMY • or may- not be busy, the ml UJ 1s opeJ'll. ted. The ope?'l't­
t1on of the .MTJ ke7 rmovea the ahort circu1 t from the w1~0.1nr, of the 
(P.BJ rela7. allowing it to operate 1n ser1ea w,itb the \1!0) rel~. to 
ground OTer the !S lead. 'l'he opere.tion or the (PS) relly con:·~eeta ' 
ground to the Ulf-3 f ,rel~ "'bich ope.ra~e.s in ,turr,. operl'tl;ng t.n.e UW-2) 

· ·. , ritllllPil · !rhe (M•2~ Nl~. 011ented., . .hol~• the. ( !O )',, r~lAf, o~rsted · ' 
·through the 1.000 o!a w1n~1eg and olosee ~ circuit th.,,ugh t.h~ i.ooo 
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ohm w1nd.1ng ot the (llPB) relay, operating the relay. The (MPB) rela.y 
operated., locks on 1 ta outer w 1:nci1ng. The ope rat iou o t the { Rl-3) 
rela,y cauaes the other ("RS") relays to operate and move the d.iatrict 
elevator up to the next terminal. When the ~iatrict eleTator brushes 
are pToperly centered on the trunk terminals, .the {"RS") relays release. 
The operation ot the (llPB) rela7 preTenta the operation ot the (BS-3) 
relay 1houl'1 the terminals teat buq &114 operate the (PB) relay. The 
release ot the JIPB ke7 release• the (JIPB) rela1. It it la desired to 
step by the aeconci buay ottlae selector circuit, the MPB key is r•­
operated., oauaing the circuit to tur.ctlon as Just described, stepping 
the diatrict eleY&tor to the ne%t 1et ot terminals. Should the operation 
ot the KPB 07 atep th• •leTator trom tbe last terminals of the group to 
the averflow termiml•• the (ZC) relq operates, moving tbe DC switch to 
tbe next H'en JllllD'bend. terntinal. With the rele38e or· the 07 the (KPB) 
nla;y releaeea allowiug the (FS-3) relq to operate trorn grOlmd. on the 
break contact ol tbe (ZC) rela7. From tbia point the circuit functions 
aa 4eaoribeci UDlier paragraph• 25 and. 26 adn.noing the d.1Btr1ct to the 
next eet of tenaimle. \\'hen the overnow terminal happens to be the 
laat of a eerie• ot groups to be tested, the district elevator is 
returned to nonnal in the same JmUU'l•r aa described under paragra~h 29. 
Tbe test then prooeecla to another d1etr1ot eleTator which la used to 
continue the automatic test. Whenever a busy ottice selector circuit 
is encountered., •he BO lamp light• and burns unt 11 the Y.PB lcey 1a 
operated or the eleva~or is move4 paaa the bua1 terminal if the •PB key 
la operated. · 

lhbe:u the RKP• &:e7 1• operat•, with either the AP.8 key or MPB 1te7 
operate'1, the operation of the (B&P.) rela~ ahon cirouita the wimling 
ot the (PB} relq through •he .contact• of the (BEP.) relq. 'fhia short 
oircult preYenta the (Pl) rel~ trom operating over the ~1•tr1ct lead 
ot the lncoaln.1 •eleotoi- ucl tbereb7 preTents th• 41atrlot elevator trom 
•tepp111g oft th• bua1 tel"l'd•ls. 

nG.--A.r.n. 
'BOT9111ber 18, 1924 
BS 

cmc•n.--J.1. APP'D.--H, L. KOTNES 
E. !l. C. 
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