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C F...Ali G li.-is 

PANEL SYSTEM 
AUTOMATIC TE3T CIRCUIT 

FOR TESTING I:NCOlJ.ING SELECTORS 
ARRANGED FOR CO!iE:8CTING TE.RU LIHE SWITCH 

OR LINE FlNDLR DISTRICTS 
0]1 111HE SEMDER SELECTOR �YYE i./ 

. OR LINE FIHDER DISTRICTS 
O:E1 Tllli LIHK TY.i�E OR. OFFICE SK!�.EC rrORS 

A. CHANGED AND ADDED FUl\JCTIGNS 

.A.l No change. 

B • CH.Al� G ES IN AF? ARATUS 

B.1 Removed 

EJ.641 Relay 
(SD) 

E6281 Relay 
(SD} 

Added 

None 

B"'2 Sequence swi teh B337 cam euttj_L..es changed as follows: 

Brush From To 

2 3-1/2 to 4 3-1/2 to 5 
3 9-1/2 to 10 9-1/.2 to 11 
4 15-1/2 to 16 15-1/2 to 17 

C. CHAI�GES IJ� CIRCUIT 0111lliR ��ILi\�N· TlIOSE lJ?I)LY � 
OR 

C lltl No change. 

D� DESCRIPTION OF CIRCUIT CHAJ.�GES 

D.l The (SD} relay is changed from El641 to E6281 and. 
1-B connected. to ground &�d 2-B connected to 2-T 
( ) :relay�, The cam cuttings of the B33?. sequence 
swi tc.b. are changed as covered in paragraph B. These 
chances are made so that ground will be supplied 
to the (TG) lead for the operation of a relay in the 

ct cirquit that has been added in order that 
:��t.art lead and. the all district busy register lead 

be open when d.istrict selector is being used 
as � �est selector� 

Replaced bY., 

n~G "To ADDED RM-:IOVED A.?I·A.RATUS 
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D.2 Notes 131 and 1.-32 are adde�. 

DEVELOPMENT 

l. PURPOSE OF CIRCUIT 
1.1 No .change. 

2. WORKING LIMITS 

2.1 No change. 

OPERA.TI ON 

3. FUNCT!O!IS 
· 3.1 :tio change.· 

4. COh�ECTING 

4.1 �o change. 

DEPT. Z32-A 

·=�BP 

_BELL TELRPHONE LABORATORIES, INC� 

CIRCUITS 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



1:.. 

. CIRCUIT DESCRIPTION 
BELL TELEPHONE LABORATORIES, INC., 
SYST:EMS DEVELOPMENT DEPT., NEW YORK 

PRINTED IN U.S.A. 

CD-2004�-Cll-012 
Issue 6-AR 
Jtppendix 3-D 
December 199 1926 
(2 Pages) Page l 

PANE!; MACHINE SWITCHING SYSTEM: 
AUTOMATIC TEST CIRCUIT 

FOP TESTING INCOMING SEI.ECTORS 
ARRANGED FOR CONNECTING THROUGH lINE SWITCH 

OF. l,INE FINDER DISTRICTS OF THE SENDER SELECTOR 
OR LINE FINDER DI STHICTS OF THE J,INK TYPE 

OR OFFICE SELECTORS 

CHANG�S 

A. CHANGED AND ADDED FUNCTIONS 

.A.1 None. 

B. CHANGES IN APPARATUS 

c. 

B. l None. 

CHANGES IN CIRCUIT OTHER THAN THOSE 

C.l None1> 

D. DESCRIPTIOB OF CIRCUIT CHANGES 

D.l The airouit has been redrawn on aooount of poor 
condition of traeinga 

DEVELOPMENT 

1. PURPOSE OF C'IRCUlT 
1.1 No change .. 

2. WORKING I.IMITS 
2.1 No change. 

OPERATION 

3.. FUNCTIONS 
3.1 No ohangeo 

lPPtYING 
REjUIREMENTS 

1:'o AD!iEb OREMOVED llFARITOs 
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4. CONNECTING CIRCUITS 

4 .1 No change. 

DEP'l'. 332-A 

GRM)ys. 
WHMJ 

BELL TELEPHONE LABORATORIES, INC. 
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CIRCUIT UESCRIP.rION 
B£LL TEL�PHONE LABORATORIES, INC., 
SYSTEMS DE.VELOI\fii!H'f DEPT., N·EW YORK 

PRINT.&D IN U.S.A. 

CD.20042-011-012 

Issue o..AR 
.Appendix 2-AR 
April 26 1928 
(2 Pa.gesf Page l 

PANEL MACHINE. SWITCHING SYS�� 
AUTOMATIC T�ST CIRCUIT 

FOR �ESTING INCOMING SELZCTORS 
ARR.ANG.iID FOR CONllECTfill THROUGH LINE SWITCH 

OR LINE FINDER DISTRICTS OF THE SENDER SELECTOR TYPE. 

CH.A.NGES 

OR LINE FINDER DISTRICTS OF Tlffi LINK TYPE 
OR· OFFICE SELECTORS 

A. CILUHlim AllD .ADDED FP1WiroMS 
A�l A polarized relay is provided to determine when 

the incoming_seleator has advanced to the re .. 

versed battery positiono 

B$ CHANGES IU APP.AH.ATUS 

Bol Removed S�07 (NO) relay, replaced.. by 206 

C. CR.ANG.J;S IN CIRCUIT OTH� TH.AN· THOSE .llPLY. 
ADDED 

C.l Noneli 

D. DJ!SCRIPTION OF· CIRCUIT CH.AJ.iGBS 

Dol The NO relay is changed. from S�07 to AS-206 > its 
winding and contact terminals being wired to 
oorres,ponding termina.ls on the S"."'.607 rela.yo 

D.2 The lead from the NO relay winding designated "C" 
is removed :from lead 13 at the -I& resistance and 
is connected to lea.d 5 at the ME resistance. 

D.3 Note 130 is ad�edo 

ING TO 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



CD.-20042.011-012 - Isa. 6-AR -. A.PP• 2-AR - Page 2 

DEVELOPMENT 

lo PURPOSE OF CIRCUIT 

l.l ?to ohangeo 

2� WORKING LIMITS 

2ol No change., · 
0 l:lfilR.A TI ON 

3. FUIWTIONS 

3.1 .Means a.re pxaovided to determine that the incoming 
se·lec tor has advanced from- "selacti on beyond rt 

.Position to the "reverse battery"_position by means 
of polarized (NO) rela.yo 

.4. COlllili!CTING CIRCUITS 
4ol No changeo 

B&LL Tlll.EPHONE _LABORATOR!];S I INC. 

DEPT. 332-A 

JBR)XD 

,.) 
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<.: IHCUIT DESCRIPTION CD-20042-011-012 
·Issue o-AR 
Appendix l-D 
April 1928 

"i��;.I.L TELEPHOlfE LABORATORIES• INC o " 

3YSTE:MS DEVELOPMENT DEPr o ,. NEW YORKo 
PRINTED IN U.SoA. 

(2 Page l 

PANEL MA.CHINE SWITCHING SYSTEM 
AUTOMATIC TEST CIRCUIT 

FOR TESTING INCOMING SELECTORS 
ARRANGED FOR CONNECTED THROUGH LINE SWITCH 

OR LINE FINDER DISTRICTS OF THE SENDER SELECTOR TYPE 
OR LINE FINDER DISTRICTS OF THE LINK TYPE 

OR OFFICE SELECTORS 

A. CHANGED AND ADDED FUNCTIONS 

B. CHANGES IN APPARATUS 

c. 

Bol Noneo-
CHANGES IN CIRCUIT OTHER THAN THOSE APPLY­

ADDED OR REMOVED Ji.PP.A.BATUS 

C.l Armature travel for the (P) relay was 00300 

D.,. DESCRIPTION OF CIRCUIT CHANGES 

Dal Jack B i s  enol.osed in a :figure designated "G". Leads 
to tnis jaok are designated T and Ro Conneoting 
information for these leads is optionally shown to 
Figure G or the incoming selector test misc. circuito 

D.2 Leads A, B and TFA are shown oonneoting to misc� oir­
ouits<> 

Do3 Note 129 is addedl;' 

1., PURPOSE OF ·CIRCUIT 
1<>1 No ohangeo 

ING TO 

DEVELOPMENT 

REQ,UIREMENI'S 

25 
Pages) 
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2 o WORKING LIMITS 

OPERATION 

3� .FUNOTIONS 

3.1 No change�. 

4o CONNECTING CIRCUITS 
4Ql Connections a.re shown to standard i.noomine; selector 

test misc. circuit,. and standard floor ala.rm boar<l 
:fuse and time alarm a irou it o 

DEPro 332-A. 

jBR) 
WHM)YM 

BELL TELEPHONE :LJ\.BORA'fOHIES, INC • 

( 
I 
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CIRCUIT DESCRIPl'ION 
BELL TELEPHONE ·LABORATORIES, INC s, 

SYSTEMS DEVELOPMEN.i' DEPT., NEW YORK. 
PRINTED IN U.S.A.-

-CD-20042-011-01£ 
Issue 5-AR 
Ootober zg, 1927 
{ 49 Pages) Page 1 

CHANGES 

PANEL MA.CHINE SWlTCHING SYSTEM 
AUTOMATIC TEST CIRCUIT 

FOR TEEJrING INCOMIID SELECTORS 
ARRANGED FOR CONNECTING THRU LINE SW:rl'CH 

OR LINE FINDER DISTRICTS 
OF THE SENDER SELECTOR TYPE 

OR LINE FINDER DISTRICTS 
OF THE LI$. TYPE OR OFFICE SELECTORS 

A. CHANGED �1) ADDED FUNCTIONS 

A.l Circuit arranged to permit the use or panel link 
d1B$n1ots as test selectors. 

Bo IN APPARATUS 

Bal · Removed 

40-N Res0 (NO) 8507 Relay {NO} 
Added 

R39 Relay 
1165 Tr 

R882 " 
R6001, " 
E552 rt 

183" Reso 

(K) 
(PR} 
{LR} 
(Tl) 
(TLP) 
{ Q,l) 

c. CHANGES IN CIRCUIT OTHER rrH.AN THOSE APPLY­
Im TO - REMOV _ 

c.l The test olip de.ta f'or the ( STP) relay formerly was 
as follows: "R WDG. ( STP ) " in the "Conn0 Bat." column 
and "L WDG. (STP)tt in the "Conn. Grd�" colunm. 

C .2 Test note 14 was added. In the "See Test Note'' column 
tor the L500 { sr-P) relay reference to not'e 2 was re­

.moved and replaced by reference to note 14.' 

C.3 Test olip data :ror E6446 (NT) relay ohange-d from' 
"RU (NF )tt to "RU (NT )tt. 

D. DESCRIPI'ION OF CIRCUIT 

Dol Formerly "Att and nB"' wiring and apparatus were not 
designated and were part of oi roui t� "C" and "Z" 
wiring and apparatus were added. 

D.,2 Formerly, F1gs0 B and E were part of' main figw:e Rn1 
Fig so C, D and F were not showno 

D.3 The it.AC" and "B" leads in the maln figure were 11ton:nerly 

C;HAHGES 

Replaced By 

ADDED OR APPARATUS 

CHANC~S 
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not designated and were connected together. 

Terminal 19 was added on the (L) relay non-operate 
cross oonneotien block. 

At the "Busy GroUJ;ld" cross connection block, leads "AE", 
"AF" and "AG"', and the punchings associated with leads 
"AEtt and "AF" were added. 

Circuit notes 122 to 128 inclusive were added. Reference 
to not e s 122 to 125 was made at the optional "A", "B", 
''C" and TtZ" wiring and api;aratus .and reference to notes 
125 to 128 was ma.de at Figs. B, C ,  D, E and F. 

D.? Circuit· note 115 f'ormerly read as follows: When 
district selectors are or the line switoh type and final 
multiple test lines are of the synchronizing type, oross­
connect to terminal "R" or when final multiple test lines 
are of the· non-synchronizing type, cross connect to "TLR" 
When district selectors are other than the line switch 
type and final multiple test lines are or the.non­
synchronizing type, oross-conneat to tenninal "TL0• 

DEVELOPMENT 

l@ PURPOSE OF C IR'.JUIT 
1.1 This· circuit is d e si gned to test 24 volt. 48 volt and 

three-wire incoming selectors in .e. panel machine switoh­
illgg- exchangeo By the operation or a. key in the test cir­
oui t, a district selector or o:ffioe selector, whiob is 
ass·ooiated with.the test circuit, is eonneoted to the 
incoming selector that is to be tested. The district 
selector or office selector, having been oonneated to 
tbe test circuit by means or a connector switch, is 
connected to the incoming selectors. In turn,. the 
incoming selector is directed to a final test line. 
When these eonneotions are established, the :final test 
line returns a se�ies of pulses to the t es·t o iroui t, in­
dicating that the incoming selector is functioning proper­
ly. At the end of this series of pulses� the test cirouit 
advanaes, in turn advancing the district or orfiae selec­
tor used as connecting circuits so as to connect to the 
next incoming selector to be tested. The testing or the 
inoo'ming selectors will progress automa.tically until 

all incoming selectors have been tested, after which a 
signal, known as the "end or cycle., signal, will be 
given� ind1.ceting the completion of the test on all in­
coming selectors. In off ices large enough to require 
two test circuits, there will be two '.-rend of cycle" 
points, one being looated at a point approxima·tely 
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after half' of the incoming selectors ha,v.J been te sted 
and the other at the �oint corresponding to a complet e 
test of all incoming selectors. 
If trouble is encountered at e:tJ.y time, an alarm signal 
is giveno 
In order to reach all incoming selectors, connector 
switches tn the test circuit are supplied so that 
sufficient di stri ct selectors or office selectors 
may be used to oolllleat to every· incoming selector 

working off' the multiple of the district or office 
f'rs.me a . The number of district or o:ff1ee. seleotors 
will depend on the manner in which the incoming 
seleetors are mu.ltipled on the di�triot or office 
frames. 

By means of a particular circuit feature, any 
partio-ular incoming selector can be selected and 
tested by means of directing the test circuit to 
any district or office selector used as a oon­
neotor and, in turn, direating this selector to 
the individual incoming selector whieh it is 
desired to reach. 
A repeat test :r�. i1re is al.so provided. so that 
tests may be re:p , .. �ed on any selector. 

In oase that the incoming selector is busy, an-auto­
matic or manual pass busy feature is provided. 

2., WORKING LIMITS 

2ol This circuit is to be used for testing .r:o volt or 
rep eating incomings u:p to 2600 ohms external cable 
loop or for testing 24 volt incoming .selectors over 
cable loops up to 1300 ohms. 

CP'ERATION 

3. FUNCTIOMS 

3.01. This circuit will automatically test all pres­
ent full mechanical incoming sel eotors working 
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in conJunc-tion with the office in wh:ieh the 
test circuit is installed,- under what is 
approximat.ely wor s t oirauit condi tionso The cir­
cuit is arranged to select and test for busy 
the required diatttct or o ffic e  selectors which 
will give acc•es to all of the incoming selectors. 

3 002 The test ci�cuit mey be directed to connect to 
any particular incoming selector or group of 
incoming selectors. 

3.03 A selector locating feature is provided, that is; 
lamps are supplied which will light by the 
operation o'! a key showing the :particular in­
coming seleotor to which the test circuit is 
connected. 

3.04 The subscriber's distriot or 8'tdre office selec­
tors used for, connecting purposes a.re ma#e busy 
to service Wh4n used for this purpose. When not 
in use for teatingj they se�e to complete calls 
in r�gu.l�r traffic. 

a.05 This circuit is arranged to distinguish between 
busy and idle selectors and to wait for a selector 
to become· idle, after which it w.111 proceed with 
the test ort if so desired, a pass busy key may 
be operated which w11i cause the test circuit 
to pass all of the incoming selectors that are 
busy 'at- the ti.me the test oirouit reaches themo 

3.06 The -cirQuit will givenan alarm in case troubie 
is encountered. An alarm w ill also be given 
When the pass bus.y key is not thrown after a 
considerable interval 1n·the event that a 
district or office s�leotor is busy tor ·too 
lOIJ8 and also if an incoming selector is busy 
for too long an interval . 

3.07 ltegist'ers a.re provided to indicate the number 
of oir�iits tested. thft number of repeat teats 
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made i the number of tests made 9 the number 
of �msy selectors and the number of troubles 

encountered. 

3.08 The circuit is arranged to regulate the .number 
of incoming �electors tested in Otie group9 this 
being done by means of cross-connection to relays 
und arcs on the indicating switch, these cross­
connections being made so that when the overflow 
terminal o.t the end of a test grou.v is reached, 
the test circuit will automatichlly return the 
district or office selector an� start a test on 
another grouy of incoming selectors. 

3. 09 The circuit is arranged to apply El. non-operate 
test on the (L) relay of the incoming selector. 

3.10 It is arranged to a�ply an oyerate test on the 
(L) relay of the incoming _selector. 

3.11 It is arranged to apply an o�erate test on the 
(A) relay of the incoming selector. A non-operate 
test is made on the (A) relay of 24 volt incom­
ings. 

3.12 It is arranged so that variable resistance8 may 
be cross-connected through arcs of the di�eoting 
selectors to give the approximate current for the 

current flow test over the variable cable loops. 

3.13 rt is arranged so that different condensers may 
be connected from ground to ring lead for a. 
capacity test for variable trunk loops. 

3.14 rt is arranged to make a brush continuity test 
on all brushes o:f the incoming selector when 
in any group of the incoming f'rame multiple, 
th�s test being made by the operation of the 
brush continuity key. 

3.15 It is arranged to make a rapid test by directin& 
the incoming selector to a busy line on a :final 
frame, this test being made when the busy 1-ine 
key ia operated. 

_single 
paseed 
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3.16 It is arranged. to repea·t a test on a given l.noom­
ing selector by the o�eration of a key if it is 
desired to retest � selector. 

3.17 .At the completion of all tests an ·1end of cycle" 
lamp illuminates. This lamp is also illuminated. 
at an intermediate point in case two ·test cir­
cuits are installed in the same office. 

3.18 The test cycle may be stojlpec! at any point and re­
started at the �irst selector of the same test 
grouJ? by the mani-pula ti on of the start key. 

3.19 The test circuit may be restored. to normal by the 
opera ti on of the 1'res tore to normal·' key. restart­
ine the test when the (!lli) key is releaseG if the 
start l{ey is reo_perateU. a,nd. stOJ?J!ing if the start 
kf'y is left normal. 

3.20 The circui.t is arranged to function with sender 
selector and link type.district selectors and. with taE-· 
dem district selectors, also with two-wire or three­
wire office selectors. 

3.21 rt is arro..n�·ed so that any other district or 
office selector ma�l be connected p replacinc any 
other district or office that is connected recard­
less of any sequence and also to permit any .f)osition 
of any connector sequence switch to re.vlace any 
other position that is in use without the necessity 
of a sequence of 9ositions. 

3.22 It is arranged to make a test to the �utomutic 
district test frame for link ty�e districts to 
determine whether this test circuit is testing 
the district which is to be used as a connector. 

3.23 A timing test is made to indicate the difference 

be tv ... e:.:1:_ the OK ,,t;ulse and busy line pulses. 

:3. 24 .A trunk gua.rd.. test i's made before and after making 
a test.� 

3.., 25 This 0Lr-c11t t ·will aut oina tica.lly function with final 
multi,!:) le te,--.;; t line cLt·eui ts ar:.-anged wi-th or TNi th­
out synchronizing pulses. 
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3o26 This circuit. will register failureo 

l - It the superviso ry relay is out of adjustment 
so as to cause appreciable chatter during its 
O!)erate test. 

2 - If the supervisory relay fails to operate or 
fails to release during the soak testo 

CONNECTING CIRCUITS 

4�1 This circuit is to be used in conjunction with dis­
trict or office selector circuits of any present type 
for the purpose of oonnecting to all incoming cir­
aui ts which are to be· teetedG 

4o2 It is connected to the automatic test fr&ne for 
link type districts so that if the di s tr ic t which 
is to be used as a connector f-or making the incoming 
test is being tested by the district test set, 
the inooming test set will not seize the district 
selectoro 

4�3 This circuit functions through the district or 
office selector to the inooming sel�ctor thence 
to a final seleotor which is directed to the final 
teat line. If brush oontinuity tests are to be 
made, the {BC) key will be o.perated and� instead 
of directing the final selector to a test line� 
the final will be seized but immediately releasedo 
If rapid test is to be made the (BL) key will be 
operated and the final selector will be directed 
to a busy line. 

4o·4 This circuit is used in conjunction with the office 

alarm circui to 

DETAILED DESCRIPTION 

5o APPARATUS AND FUNCTIONS 

5e01 CONNECTOR SEQUENCE SWITCH - '!'he aonneotor sequence 
the different di strict 

or office test selectors to the test circuit. one 
switch serving to connect three district or office 

selectors to the test circuit. The leads to the 
different selectors are indiaated by the numeral·s 
1, 2, 3. Where more than three di strict selectors 
are required for testing :purpose a\} two or more 

swi toh is used ·to connect 
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sequence switches are used. Only one district or 
offic e selector i� connected to the teat oircu�t 
at any timeo 

DISTRICT OR OFFICE SELECTOR - In a full mechani�al 
or office selectors 

used for regular service are made busy to regular 
service when re quired. :for te st,ing 'Purposes. The 
necessary oontrol 'Wires are connected to. t he test 
circuit so that the selector may be di·rected to 
any terminal or group of' terminals in prder to 
gain access to the incoming selectors. In a tan­
dem office, special two-wire office or dis�rict 
selectors not used in service are· assigned for 
this purpose. They are c onnect e d to the test 
o.ircui t, however, in the same mannero 

DIRECTING SELECTORS - Associated with cross-con­
one or more pairs of 200 

ty-pe selectors. These selectors serve, first� 
to cont r ol the brush and group selections of the 
district or office select or used for oonnecting 
purposes; seoond, they also determine which dis.,. 
trict or office selector will be used ·tor con­
necting purposes; third , to determine the point. 
at which the test selector is restored to normal; 
fourth, to provide a busy· t est guard; fifth, to 
set the proper relays used in oonJunction with 
the test sequence switch for making tests on 24 
rol t or loo al inco ming sel eotors; six:th � to make 

aonnections :for applying non.-operate test on the 
( L) relS¥; seventh, to supply o onne cti on s :f'or 
making a :prope·r ( L) relay operate test; ninth, 
to make the proper connections for making an (A) 
relay ope rate test and9 tenth� to connect the · 
capacity desired while making selections on the 
incoming and fin.al frame s . The number ·of pairs 
of directing seleotors required dep ends upon 
the number of district or office seleotors used 
for connecting purposes and the number of times 
they must be dir e cte d to a group o:! incoming 
selectors. 

CONNECTOR CONTROL SEQUENCE SWITCH - This switah 
or selectors, direct­

ing them to the proper group o
·
f inco ming selector 

5o02 
office~ subscriber district 

nection termina.ls are 

comrcils ifi"enstrict oft'ioe 
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terminals and restoring them to normal af'ter tests 
have been madeo It is a two cycle switch� that is� 
the second half of" the revolution serves the siime 
purpose that the first half of' the :rAvolution does o 

5. 05 TEST SWITCH - This switch cont r ol s the se­
leotions of the incoming and final selectors and 
controls the test conditions imposed on the selector o 

5o06 TROUBIJE TIMING SJ�LECTOR (TBL) ..... This switcht> in 
with the starts counting 

when the c ir cu it to be tested is connected to the 
test sequence switch by means of' the (TR) relay� 
The switch takes one step for each closure of the 
interrupter and the desired time is secured by 
passing the desired number of terminals on the 
arc before the switch stops on the trouble alarm 
terminal. 

5o07 BU:JY TIMING SELECTOH (BY) - This awl tch jl in conjunc­
tion with the starts counting when 
the (ST) key is operated. The switch talces one 
step for each olosure of the interrupter and the de­
sired time is secured by passing the desired number 
of terminals on the arc be:fore the switch moves on 
to the one assigned for busy alarm .. 

5o08 TEl\IS I.:OCATHfil SVvITCH (T) - The tena locating svlitch 
and the uni ts locating switch {U), working to­

�ether, serve as an indicator to indicate the num-� 
ber of the district bank terminals on which the 
·brushes are resting o These switch.es illuminate 
lamps for each position of the switches as an 
indication of the particular incoming selector 
under test� The tens and units switches in conjunc­
tion with the direoting seleators·are also used to 
determine the :point at which the test selector will 
be restored to normalo 

5.09 LOCATING SELECTOR (U) - See paragraph 5o08o 

5 olO STAH1' KEY (ST) - The operation of this key alone 
·test which continues until 

all inooming selector airouits have been testedo 
If other keys are operated!' the operation o:r this 
key starts a special test as determined by the ke,vs 
operatedo The release of the (ST) key at any time 
stops the test at the end of the individual test 
under way., 

conjunction (B) interrupter, 

(B) interrupter~ 

{T) 

UNITS 

starts the automatic 
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5oll RJ4�TURN TO NORM.AL KEY (RN) - The operation of this 
key ca.uses the directing s�lector switches (DA}, 
(DA-1) � (DX) P (DX-1) 11 etc. 9 to return to normal 

after it has caused the connector control switoh 
to return to normalo 

5.12 C01JTROL ADVAHCIC KEY (CA) - This key is operated when 
either test circuit fails to complete its 
oyole due to a fa.ult in itself' or in the circuit 
under testo The operation of' the key advances the 
teat switch and also the district elevator unless 
the (REP) key ·is operatedo The circuit does not re� 
su.me the test until the key is restored to normalo 

5ol3 TIME ALAIUJ KEY (TA) - The operation of this key 
the :period whenever the alarm bell 

is rung and testing is in progresso 
· 

5.14 REPEAT ·KEY {REP) - The operation of this key causes 
test cir cu it to repeat the test upon a selec­

tor o 

5ol5 AUTOMATIC PASS BY KEY (APB} - The operation of the 
key causes the test circuit to pass all 

terminals that �re busy. 
5ol6 MAJ.WAL PASS BUSY KEY (MPB) - The operation of the 

key steps the elevator from a busy 
terminal to the next terminal which may or may not 
be buayo The test does not proceed until the key 
is restored to normalo 

5.17 PARTieUL.AR CIRCUIT KEY (PC) � The operation o� 
this key� in conjunction witn the other keys� as 
enumerated belowt- causes the apparatus to make 
a test upon the partieula.r group of incoming 
circuitso The particu lar test do.es not :proceed 
until the key is releasedo For the purpose of 
testing the partiaular group or groups, this 
circuit is provided with units (U) keys9 Oto 9 
inclusive; tens (T) keysp 1 and 2, which add the 
first digit to the (U) key in ease of two digit 
numbers; one or more tweuty, (TWA)p (TWB), (TWC), 
(TWD), eteo 9 keys·, each of whioh controls a parti­
cular directing selector; and a set or group 
number (GN) keys� 0 to 9 inclusive� to guide 

the 

resets timing 

the 

(APB} 

(:MPB) distriot 
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di s tr i c t  e l evat or to the numbe r p t  t he  pa rt i c ula r 
gro up to be te s t e d o  

56 18 GONTHOL JACK .AND KEY ..- The _purp o s e  of t h is 
3 2-A t o s  t s e t ,  is t o  

mak e i t  p o s s i b le for a m an  t o  wat ch t he fU.nc t i o n­
ing o t  t he s e le c t or und er t e s t  a. t  t he t i me the 
( CA )  k e y  is o perate do 

5 o  l� TONE ( B )  .... Th is j a ck is us e d  fo r t he purp o s e  
t one i n  die at i ons fro m t he f in al 

mult ip l e  tes t l ine o i rcuit 11 in t he ev ent o f  fa i lure o 

5 o 20 K.ili"Y. ( LP }  -.. By the o pe ra t i o n  o f  this k ey !} o e r­
ta.in wi ll b e  i l lumlna te d v  fro m wh ich it i s  
ab le t o  de t e rmine the incoming s e le c t o r  whi ch i s  
b e ing t e s t e d o  

5 o 21 CONT IBU I TY  KEY ( BC ) - By the o p e rat ion o f  th i s  
k ey & in c o n jun c t i o n the gro up ( G )  and the 
b ru sh ( B )  key s p  t h e  t e s t  c ircu i t w i ll che ck the 
o ont inu i ty o f  the bru she s in any gro up de s ir e d �  

5 o 22 BUSY L IRE KEY ( BL )  - This ke y $  when o p erat e d !)  will 
s e lecto r to a bus y l ine an d e ha.nge 

t he oo m1 e c t i ons to the te s t  s e quenc e swi tch so 
t ha t  the t e s t  o irou it will advan c e  a s  s o on as the 
busy l ine is reache d �  thus ma.k ine it p o s s ib le to 
mak e a rap id exe rc is e te s t  of an inc o ming s e leo to r 0  

5 1J 23 END O F  CYCLE LAMP (EC ) - This lamp il lumina t e s  when 
have b een t e s t e d  or a t  s o me 

int erme·d i ate .P O  int i:f two aut o mat ic in co ming t e s t  
c ir cu i ts ar Q us ed in t he s ame o f� i c e o  

5" 24 BUSY D I S TR ICT LAIYIP ( BD )  ..... This lamp i l lum ina t e s  whe n 
o r  s e l ec t o r whi ch i s  to b e  us e d  

fo r c onneot ing t o  t he in c oming s e le a t o r s  i s  bus yu 
thus ho l d i ng t he auto mat i c  t e s t  c i r cu it fro r:l pro ·­
c e ed ingo 

5 G  2.5 BUSY IllCOMIN G LA1lIP (BI ) .... Thi s la mp i l lum inat e s  Whe n 
ma -G t en co unt ers a bus y inc o m­

ing s J le c t o r o  

5 o  2 6  TROUBLE L1J¥LP ( TEL ) - Th is lamp i lluminat e s  a ft e r  a 
terv a l  when a 'tro ub l e  is en o oun t o re d o  

RE.:MOTE 
Jack~ in connection with the 

JACK 
of receiving 

LAMP 
lamps 

BRUSH 
with 

direct tne final 

all incoming selectors 

llie. dis tr lot o ffio e 

't11e au.to Tic test ""Trciui 
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BUSY ALARM ( BY) - This lamp illumin a t e s whon 
a o�f i c e  o r  in oo m ing s 3 le c tor is 
enoount e r e d9 ho lding the auto mat i c  te s t  c ir cu i t  
for a :p er io d who s e  dur at i on w i l l pe rm it thb bus ,y 
alarm s i gnal to be o p er at e d a  

5 Q 28 LOCAT ING � Four s e ts o f  lamps are supp l ie d  
tb.e frame o n. wh i ch the d i s t r i c t  

o r  o ff ic e se le c to r  which is be ing us e d  i s  l o c a t e d, 
the brus h o:f the dis tr i c t  o r  o ff i c e s e le c to r  wh i e h. 
i s  tri pp e d ,  and t he t ens and the unit s t e rminal o n  
whiG h  the distri c t  or o f f ic e bru sh is s e t t ing o 
The s e  lamp s ar e  i lluminat e d  when the ( LP ) ke y is 
0 11e rat e d  so tha t t h� inco ming s e le c to r  un.der t e s t  
may be de t e rmine do 

CHATTER LA Mt?  { CHA }  .... This lamp illum inat e s  in th e 
even t sup e rv is o ry  relay chat t er s  
dur ing i t s  ope ra te o r  s o ak t e s ts o 
SOAK LAMJ? ( SK )  - This lamp - i l lum ina t e s  in th� 

supe rv isory relay s tay s o p era t e a. dur ir�g 
the so ak t e s t s o  

6 0  ROUT INE TEST - An auto mat i c  t e s t i s  s tart e a. o rJ_ al l 
o ir oui b y  U1e o p e rat ion of' the ( ST )  ke�/ a The 

( ST }  ke y opera t e d. 11  oo nne o ts gro und thro ugh the ( V }  c ams 
o f  al l the · c o nn e c to:i: s e q_ueno e s wi t che s �  when no rrnal 9 to 
tti.e ( S'l.1 )  r e lay Q This re la y o pe rat e s  and c�o se s a c i rcu i t  
through it s make c o ntact t o  th e no·rma.l t erm inal o :t  the 
f i rs t  p ai r o f  d ir e c t ing s e le o to r s  :fo r t he purp o se o f  mov ­
in.g t h e  · s e le c to rs t o  t :he  f ir s t terminal o  Th.is r e l ay r e f-> 
ma ins ope ra t e d  thro ugh i t s  own conta c t t o  gro und wi th the 
( S T )  ke y o p erat e d  and through. any o ne of th e co nn e iJ. t or 
s e quenc e swit che s tha t i s  o :ff no rma l to t he ( C ON ) re lay 
o_pe rat edo  The ground supp l ie d  :fro m the ( S T }  relay to the 
no rmal t e rm inal o f  t he  fi rs t  pa i r  o f  d i;re o t ing s ole c tors 
caus es the f i r s t  s e le c to r  o f'  th e pair to mo ve f'r om t hH 
normal t ermina l o  As s o o n  a s  the ( DA )  swi t ch rea ches the 
firs t t erm ina l$ it w i. l� s t op unle s s  the t e rm ina l is a sga:r ;�� o 
Th is w i ll o p en the s hun t  a round the ( CSA } rela y an d th .is 
r e lay w il l  o pe ra t e  to gro und at t he ( S T )  re la�; .. Tho o_p ,:;;; r<:t ­
t io n  o f  the ( CSA ) r e lav wi ll c lo se b a t t ery to the maene t  
o f'  the ( -DA-1 )  s el e ctor and this s ele o tor will mo ve from 
the no nnal term ina l o  If t he / fir s t  terminal o-r the di:--e c t ._.., 
ihg s ele c t or s  is a sp are 9 ground will be supp_l i e d. th...ro ugh 

5o30 

incoming 

LAMP 
busy dis trio ti 

I.Jd\/'.[PS 
for determining, 

tne incoming 

event th0 

ts 
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w ind i ng of the ( IR }  r e lay t o  arc No Q 1 an d th i. s gr oun d. w ill 
hav e  the s ame e ffeo t a s  tha t s uppl i e d  to th e  sw i tch from 
th e { s r.r )  r ela y . wh en i t  wa s in the n o r mal po s i t i o n .  Th e 
fir s t s el e c t or o r  th e pa ir w i ll a dvs.n c e  to a term inal where 
·.1 ·c e s  t i s  t o  be ma de � the { IR )  r el-uy no t b e ing conne c t e d  to 
·t..h i s  t f:: rm inal . .£.a s o on as th e firs t di r e o t 1 n·g s e.le o to r  mo ve s 
to ·lli is po in t , th e s e c o nd di r e c ting s el e c to r  o f  the pa i r  
�v ill fHlv :.�nc e t o  th e :p o int b y  th e  · s�me me th o d. a s  i t  mo v e d  
fr om i t s  no rmL l  po s i t i o n .  Whe n the s e c o n d  dire c t ing 
s el e c tor of the pair hu s s to pp e d  the ( SK) relay o p e ra t e s , 
1 n  turn o:p era t ing th e ( CON ) t�md lRN ) relay s .  Th e o p e ra-
t i o n  o f  the (rm ) r elLt.y c l o s e s  gro un d  to the b rushe s o! 
· 1  . .  Le N o . 6 arc o f  the ( DA- 1 ) dir e c t ing s el e c to r . 1J!he 
c e rminals of th is a r c  are conne c ·ted to a .  cro s s - conn e c t ing 

b l o ck whe r e  any t e rminal mli. y b e  cro ss-w ire d.  to o n e  o f  a. 
� umb e r  o f  l e a ds · h i c h  t e rm ina t e  on the var i o us  numb e r  1 
b rus h e s  o f  c am (.S }  o f  the co nn e c t.or se q_uenoe swi t ch e s . I f  
th e cro s s- aonne c ti on i s  ma de t o  th e l e ad term i na t ing o n  
3 S - l -BlA , the oo . ... a. e c t o r  s e q uen c e  sw itch 1 -.A w ill m o ve 
from :Po s i t ion 1 .  Wh en th is  swi tch a dvan c es to p o s i t i o n  
2 ,  ground s uppl i e d  a t  S S-2 -Wl.A thro ugh th e (Wj  aams o f  
al l o ther no rmal conne c to r  seque n c e  sw i tches to S S- 4-Bl.c:; 
w ill mo ve th e swi tch to :po s i t i o n  4 .  · If nny o th er sw i tch 
i s  o ff -no rmal i t  w ill b e  mo ved t o  normal . 
7 ..  BUS Y r.r�£T OF S:t::N DER SELE C TOR TYi?l£ DI S1.I:R I C 1.rS - In . 
:p o s i t i o n  4 o f  th e oonne o tor s e quenc e swi tch , the { T J-1} 
and ( T K-1 le ads wh i ch are c onn e c te d  the d is tr i o t  o r  
o ffi c e  t e s  s el e c tor ::.:. r e  o p e ne d  at . ( PlA ) � b ut they ar e 
i3 t ill c o nn e c , e d  t oge th er through ba ok conta c t  o f  th e 
{ sn n rel ay . t th e t e s t  s el e9.t i a  a. d is tr ic t o f  the 
s ender j;ype :r o �h e r  ..- a  ·tne l ink typ e , " T 0  
w iring w ill b e  . d · d t e rmina ting on 
·S S - 1 -}Hii w i11 c d S-2 - TlA . Gr ound :fro m  
th .t s  l ead w i ll . e c . th e  winding o f  the { SYN )  
r e l  :.i.y � r1:h r te � opening th e ( TK-1 ) an d  
{ TJ-1 ) l e;;.i · ing e,To u.nd t o  the · ( TJ-1 ) l eti d . in 
c a s e  th e s o f the l ine swi't ch type . I f  th e 
t�' s t  s el e c  i ne fi nde r typ e ,  th e busy gr ound 
mJ ppl i fHi  o .  2 a o f  th e �ire c t ing s e leo t o r  w ill 
no t b e  e on :· . e c  te , Gind. th e ( T ) lead. w ill b e  he l d  bus y  ·b y 
the 10 ohm .. d · o f  the (Q }\resi a tance . The op era t ion 
of the urn� )  � e1ay w ill .' : ls o c�os e the o p ers. t i ng c ircuit  
.to :-c t : �e 'J2h ,, .  o f  th e ( TL:B' ) re l ay 
¥>J 1 1 1  to r con tr o l  · e quen c e  sw i tc h  fro m  po s i­
::, 1 o n  :. ,J.lso l o c k  i ts e l f  t o  th e ( 'rK- 1 )  l ea d.  wh ich is 

t o  th e t e f3 t  ::rnl e c ·tor . I f  the t e s t s el e c to r  i s  

reldy. 
C Olltlt;C 

operti i_on 
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8 .  BUSY 1.CE S T  OF LINK TYPE DIS T·RICT SELECTOR 

8 .. 1 Link 

In ca s e  th e·  t e s t s e l·e a
.
t o r  is o f  the ro tax·y l ink type i 

" S "  wir ing �l'i.1 th e conne c to r  s e que nce sw i toh and. Fig s . 
JB and E w ill b e - us e d .  ·Th is w ill conne c t  th e gr oun d 
fr om the No . G ar c o f  th e di rec t i ng  s el e c tor t o  S S - 2 -
Ul.ii. .. Th i s  ground .w ill op era te the ( L D) r e l ay .  Th e 
opera t i on o f  the (LD) relay w i ll illumina te the (BD )  
l amp a n d  wil l  also conne c t  the ( RL )  relay to the " TE "  
lea d .  Th i s  l ead i s  oonneo t e d  to the dis tri c t  in suoh 
a way tha t if' the dis tr io t is in p o s i t i o n  2 • the ba t t e rJ:· 
from the r o tor magn e t  w ill opera te the ( RL )  rel�y . 
Th.e { RL )  rela y o p era t ing ,  will supply gro un d  to the 
" T Gn l e& d  wh ich w ill ca.us e th e l ink c ir cui t wh.ioh i s  
a t tach ed t o  the dis tr i c t  to a dvan c e � di s ch� rging th e 
s ender and a dvanc ing the di s tr i c t  to no rmal p o s i 
W i th the dis tri o t  in th e . no rmal pos i ti on ,  th e ( RL )  
relay wi ll b e  released and the " TK" l ea d  w ill b e  c o n  .. · 
ne o te d  through ,.the c o n ta c ts o f  the ( L D) rela y t o  th f; 
w ind ing.a of the ( D )  and ( T )  rel ays in F ig ... B .  :Ba t t e 1·-.:, 
from th e t e s t s ele o tor w ill o p era t e  the ('1: )  a.nd. { D )  
r e l ays . Th i s  wil1 s upply ground for the o p e ra t i. o n  c f  
the { SYl'l ) rel ay .. The ( SY.N ) r ela y will perform th e 
s ame func t i o ns a s  it di d .in oas e o f  the s e nder 

/s ele c tor  typ e  d.is tr io ta ·and , in a ddi t io n , will c . .  :,;, 'i_d3 B th e 
( SD )  relu y to op era te . The o p e ra t i o n  of the ( S D )  :r e ­

l ay w ill o pen the o ircui t t o  the ( LD)  relay 11 1; e rm i 't t i nts 
th is r ela y to rel e a s e and w ill supply a gr ound fo r 
h o l di n&  the ( SYN )  relay . The releas e o f  th e (LD ) 
rels. y wi ll r emo v e  th e l ow r e s i s tan c e  ground. th ro u&sh 
t.he ( D }  and ( T ) rel ay s  fr om the di s tr i c t �3 e 1 e c to r . r.r11 e 
" 1\J n  l e a d  w i ll b e  h e ld b usy by gro un d. thru. til e ( C� }  
10 ohm r es i a t&n ce ( lt, ig . E ) . rrh e  o p e ra t i o n.  o f  ·th e  
( SYN ) r el. e.y c aus e s th e ( TLl n r elay tu o p erti t e  w h i �h 
E.t d.v :...n o e c the c o nne c t or c on tr o l  sw i tc h  fro m  p o s i t1 i o n  L , 

Rotari Ty-pe 

tio.n ... 
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vis t he o onne<lt or c o nt r o l  swi t oh mo ve s  fr om p o s i t-i on l ?  t he 
ope r at i ng c ir cuit for t he ( TLF ) r e lay i s  o :p ene� and a s  ther e 
i s  no h o l ding o ir cui t 7  thi s r el ay r el e as e s  mo ving th e o on-­
ne o t o r  contro l sw it oh t o  p o s i t i on 3 .  In case the d i s tri c t  

t e st s el e c' t
-
o r  · i s  be ing t e s t e d  by t h e  aut o m at i c  di s tr i o t  

t e s t a i roui t ,  g r o un d  will be suppl i e d  from t h a t  t e st oi r oui t 

t o  the ( DT )  r el ay .  1.rhe o per at i on o r  th e ( DT )  r el ay wil l  

ill uminat e th e ( BD }  l amp and op en the o i r auit t o  the { LD )  
r el ay �  thus ho l d i ng the t e s t  c i r cuit fr om making a bu sy 
t e s t of th e di s tri c t  s el e c t o r o 

V 8 .  2 P.Ah'""EL :L INK 1I1YPE - In c ase t he t e st s el e ct or i s  of th e 
" S "  v.ri ring at t he c onne c t o r  s e quence 

swi t ch aLd C and F will b e  u se d .  Th e. e ir oui t 
.. wi ll s ame as in paragraph 8 . 1  e xc e pt as 

h e r e inbft er d a s c r i ba d :  Th e operat i on of th e ( LD )  
rel ay wil l O}) e rt:.;.t e the ( LR )  rel ay ir.c Fi g .  C .  The 
ope r at i on ::;, f t h e  1 { LR )  r el ay will i ll -tililL"lat e the-/{ BD } 
l a.mp .  Vlhen tte d i s t ri c t i s  in the no rmal p o s �ti on.� the 
rel e as e  of t he ( RI� ) relay w il l  co:nne o t  t he " TK" l e ad. 
thru th e c o:at ac t s  of -'Ghe ( LD )  re l ay t o  the primar y 
windi ng of the ( Tl )  r e l ay in F i g . c .  Bat t ery f r om the 
t e s t sel eo tor will o p erat e the ( Tl )  r e lay thru it s 
primary and s e c on dary wi ndings in s eri e s 9  shunt e d  by 
t he t e rti ary winding a onne o t e d  di ffe r ent i ally. The 
o p e r a t i on of the ( Tl )  rel ay short c ir cu i t s  i t s s e c ondary 
win di n g, 1 o o k s  thru i t s primary w L"l di ng t o  th e "TK" 
l e a d s  r el e as e s the ( LR )  r e lay and op er ate s the f SYN } �  
r e l ay o  The sul) s e q_u£:mt rel eas e  ·of the ( LD )  r e lay will 
r em o v e  the 1 ow r e s i st ano e ground thru the :p rimary 
wind ing of t he ( Tl )  r el ay fr om th e d is t r i c t  s ele a t or o 

Th e trTJ 1; le ad v;ill be h el d  busy by gr ound th ru the 
( ti]. )  30. ohm re s i st aJrn e  ( Fi5 . F ) .  

8 0 3  OPERA1I'I OH r B0 1'R PANEL AND ROTARY L INK DI STRIG TS 
-

are u se d  as te st s el ec t·-ors � 
Fi g . D i s furni sh e d - i n a dd i t i on t o  Fi g s � B ,  c ,  E and 
F �  In th i s  e a s e , the t erminal s o f  arc Uo o 2 o f  the 
dir e o t i ne s el ec t or s  f o r  po si t i ons us ing p anel l ink 
di s t r i c t s  a s  t e st s el e c t o rs w ill be or o s s -_o cnne o t e d  t o  
t ermi. n a:L ".A.:� n o r  fffJ' "  on t he " Bu sy Gr ound" o r o s s - c on ­
n e o ·t i on bl o cks . Th e ( PR }  rel ay in Fi g. D wil l  t he r e ­
for e  op ers.t e  only whe n a p anel l ink d i s tri c t  i s  c on­
n e c t e d  a s  a t e s t s el e c t or .  With t h e  ( PR )  r el ay no rmal 
Fi g s . B and E ar e c onne c t e a. J.n t h e  c i roui t permi t t i ng 
the busy t e s t o f' ro t ary l ink d i s t r i c t s  t o  be made . '·�1:en t he { PR ) r e l  r:ty i s  o p erat e d ,  'Fi g s  ft B an a_ E ar e c_� ".3conneo t e d  a .na. Fi gs 111 C ru1ci.. F ar e  sub s t i  t ut e a. 1  p er ­
rru �..i l inc t he bu s y  t e s t  o f  p auel l ink di s t r i c t s  t o  b e  
m .. �" d  e .. 

function the 

"!HEN 
Vf1ien both panel and 
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�. BUSY OF OFFICE SELECTOR - In O a"' e  the t e s t s el ec ­
t or an t wir ing w ill be us e d .  Thi s 
will oorµie o t  the ground fr om the No . 6 arc of the se o on d  
dir e c t ing select or { DA-1 ) of a pair t o  t h e  ss-2-YlA_ c am  as 
s o on as t he o onneot or s e queno e switah · move s t o  the t e s t  

p o si t i on .  Wi th the o o nn e o t or s e quence swit ch i n  the t e st ­
ing p o s i t i on ,  t he ( TR )  and ( T J )  l e ads will b e  op ene d at 
th e . ( P )  · c am  but t h e y  will rem ain cl o s e d  thr ough the b aok 
cont ao t o:f the ·( stN )  rel ay,, Th e ground · whi oh i s  conne o t e d  
t o  the · ( Y )  o axn  wil l  be o onne o t e d  t o  the w in g.i ng o f  t he 
( TLF ) ?!9el ay whe n  the ( SM )  re lay has op erat e d aft er the · 
di recting s el ec tors have l o aat e d .  The ope rat i on of t h e  
( .TLF ) relay will  move the c onne o t or cont ro l  sw it o h  :fr om· 

po s it i on 1 .  The primary winding o f  t he { TLF )  r e l ay  wi ll 
be o onne a t e d  t o  the ( T J )  l e ad .  As the o o nneo t or o ont r ol 
swi t ch mov e s  from p o s it i on 1 1  the operat ing o ir auit t o  the · 
s e a o ndary windi ng o f  the ( TLF )  re lay will be o p ene d an d  the 
r el ay will ·r emain operat e d  through it s pr imary · win di ng if 
there is a ground on the o ffi c e  s el e o t or . The t e st o ir �ui t p 
due t o  th e ( TLF ) r e lay r emaining op e r at e d, will not advanc e 
and the ( BD ) l a.mp wil l  be i l l uminat e d  due · t o  it s c orn1e o t i on 
thr ough t he { E ) o am  of the c onnec t or c ont rol sw it ah . If no 
gr ound i s · on the sl e e ve of th e o ffi c e  a el e o t o r 1  the { TLF )  
r el ay wil l . r e l eas e . The r e l e as e  of the { TLF ) rel ay wi ll 
cl o s e the o i r ouit whi ch ·wi ll mo ve t h e  c onnec t o r  c ont r o l  
sv:ii  t ah :fr om po s it ion 2 .  Th e r e l e-ase o f  t he { TLF ) .. r el·ay· wil l  
al so ol o s e  a e i r oui t t hr ough t h e  { K ) . o ei..m o f  t h e  c onne c to r  
c ont ro l swit·oh wh i c h will h o l d  the ( TJ )  l e ad busy . Th e o on­
n e o t or c ont rol swi toh0 mo vi ng t o  po sit i on 3 ,  w ill advanc e 
th e c onne c t or se quenc e swi t ch t o  p o sl t i on 5 ,  it s c o nne c t e d  
p o si t i on .  

1 0  • BRUSH SIL"LEC T I Oli - ·wh en the c onne ct o r  a ont r o l  swi t c h  
move s  3 ,  gr ound i s  su:ppl i e d fr om the ( 'l )  c am  
t o  th e ( STP-1 ) r el ay winding i n  s er ie s wi th the . Primary 

TEST 
Is of'f'ioe seleator ''R" 

into position 
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wind ing of t he (RS ) relay .  The ope rat ion of the (RS ) r e lay 
mov e s  the c onne c to r eontrol sequenc e sw i tch o ut o f  p o s i t ion 
3 S)  prov i d e d  t he ( SM )  relay · i s  o p e rat ed , whi o h  op en s t h e  
op e rat i ng c iroui t for t he (RS ) r elay but t hi s  r e lay r ema ins 
op e rat e d  t o  a ho l ding c ircuit through it a · own cont ac t �  ( STP -1 ) 
relay and 930 ohm res is tanc e t o  g�ound at t h e  { Q-2 ) c a m  when 
the swi t c h  mov e s  to po s i t ion 4 .  In po s i t ion 4 ,  ground is 
supp l i ed .to the up -dr ive magne t of the o ffice· o r  di s trict  
s el e c t o r used a s  a a.onne c t ing s e l e c t o r  ove r the {TU ) l ead . 
Th i s  w i ll caus e t h e  el evato r t o  mo ve upward . The (A ) c om ­
mut a t or o f  t he di s tr i c t  e onne o t or i s  c onn ec t ed by me ans o f  
l ead (TA ) t o  t he c o nt ac t  ":f t h e  (RS ) relay. A s  the o o ru­
mut a to r pass es o v e r  t he ground s e gm en t , th e (STP-1 ) relay 
is rel eased 11 thus removing the ground whi oh wa s oonne a t ed. 
t o  tne count ing r el ays as d e s i gna t ed by oro s s -eonne a t i ons 
at the t est s e l ecto r brush oonnee t ing b loc k. The op era t i on 
of the (STP-1 ) r elay ope rat es one o f  ·t he c o-µnt ing r e le .. ys fl 

0 to 4 9 dep ending upon t he e ras s -oonnect ions at thi s blo!Jko 
!Phe release of t he (s:.r:'I�§1 ) relay p ermi t s  the eorr e sp onding 
p rime 0 9unt ing rc l�y to opera t e  and l oe k  t hrough the con­
t ac t s  o f  t he aoun t ing rel ays fir s t  op e rat ed . Thi s  sw it ches 
t he o p e rating l e ad to th e next s et of c ount ing relays . When 
the (A ) commutato r pas s e s  :f:r;-om t he grou11d s e gment , the 
{STP�l ) re lay again op erat e s , op erat ing the next s e t  ot: 

c ount ing relays . This ac t ion aon t inues until the (Q ' ) re­
lay is op erat e d .  The op e ration o t  t he . {O ' ) rela.y op ens t h e  
o irouit o f  t he {STP-1 ) and {RS ) r elays an� t hey are releas e d .  
The {RS } rel_ay then re leas e s  and removes t he ground from 
the d is tri a t  or o f'f'i ee up -drive magne t and it stop s .  !he 
op erat io n  o� t ne ( O t ) r ela y . c lo ses ground to the (C �2 ) cam , 
mov ing t he eo:rineator c ont rol .swi t c h  to po s i t i on 5 .  'l/1 th the 
c onne c t o r  c ont ro l swi t ch i n  po s l ·t i ons 5 and 6 �  ground is 
supp l i ed to the (TM ) lead whic h i s  conn ect ed to the di s t  r i o t  
�} r o.ffi o e  s el e o t o r  t rip magne·t s o  that t he s el ec t o r  brush 
will b e  tripped on group · a e l e a t i o n .  

11 . DISTR IC T  on OFFI CE GROUP SELECT ION - When the conne c t or 
sw i moves t o  t he {RS ) and (STP-1 ) r e ­

lays are op e rat e d  in th e same mann er a s  they were op erat ea 
when t he c onn e c t o r  e on t rol swi t c h  wa s in po s i t i on 3 fo r 
brush s el e c t io n .  The opera.t ion o f'  tha . (RS ) relay now mo v e s  
t he swi t o h  :from llO S i  t i  o n  5 • p 1--o v ided t h e  lo cat ing s el ec t o rs 
have b e en s e t � the o p e rat ing o i rouit b e ing t a ken t hrough 
the make o o nt a.c ts o :f  the (TU ) and ( TS )  r elays . In po s i t i on 

9 t he ac t i on on th e up �dr ive o f  the dis tr i c t  o r  offi c e  
s e l ec to r i s  the same a s  exp lai ned fo r brush s e l e c t i on e x ­

(Jcp t t ha. t t he s hunt ing of the {STP·-1 ) relay i s  clone by the B 
e: ommutat o r  ov e r  t h e  TB l ead. ins t ead o f  the A 0 0111rrrut a to r and 

rel e as e o f  t he {RS ) r elay is plac ea� under cont ro l  o :f  t ti --

control teli' position 5, 
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( C ) c ommutato r  s egm ent rather than the (A ) .  In po s i t ion 
6 � the leads TA and TC wh ic h a.re o·o nne a t e d t o  t he { Z ) 
and ( C ) c ommut ato r brus he s ar e c onn ec t ed toge t he r  at the 
(N�2 ) oam . As t he eoup t ing relay� ar e advanc ed t o  a po int 

whe re t he (OB ) r elay ope rat es , the 8 e  l eads ar e a onne c t e d 
t o  t he ( RS )  r el ay tJonta0- t 9 ho ld ing the r e lay op e rat ed unt i l  
t h e  ( C ) oomm.ut ato r b r e aks . This i s  ne c e s sary wh en two �wire 
o rf ic e c i rcuit s are us ed as  t e s t  s e l e cto rs , the { Z ) c o mmu­
tator b e ing us ed to ho ld the (RS } r e lay unt i l  t he ( C ) oornmu­
tat or make s and the e l evator fi nally l o o at ing under cont r o l  
of t he ( C ) c ommutat o r . The a onnec t io n  wh1 c h  go verns t h e  
�umb er o f  tlie group i s  mad e  t hro ugh t he t 1.'�"�1s indi oa t ing 
s el e o t o r  inst ead o f  t hrough the di r e o t i ne; s el e.c t o r s . The 
aonne o to r  oo ntro l swi tc h i s  mov e d  from po s i t i on 6 when the 
( RS ) r elay r e l e a � e s t  the ( 0 ' ) r elay having op e rat e d  whe n  

t h e  prop er group has b e en reao h ed by tne di s t r i c t  o r  o ff i c e  
el e vat o r . 

12 . - SETTING OF LOC AT ING SELECTORS - When the c o nn e c t o r 
c o.nt. · ro l  s e quenc e sw i i s- po s i t �_· ons 2 t o  3 ,  is  
supplied through t ho (D ) and · the r e lay 
contact s and .al so through the int e rrup t e r  and th e ('I'S ) 
relay contac t s  to the magn et s of t h e  un i t s and t ens lo o at i 
sw i t c hes r e sp ec t i vely . The s e  swi t c he s st ep one t ermi nal 
for eao:h cl r- sur e  o t  t he i nt errupt ers and c o nt i nue unt il t h e  
(TS ) a.nd {US ) relays op e rat e .  The (US ) r elay o:p e rat t; s  when 

t he uni t s  l o c at i ng s el e ctor has advanc ed t o  the t e rm i nal o �  
wh i c h  ground is . supp l i ed from t h e  c ro s s - conne c t i on blo·a k , 
us ed i n  �on JULo.t i on wi t h  a rc No . 4 o f  th e d i r e c t ing s el ec ­
t o rs o r  . from. gro'\llld suppl i ed fro m t h;e (GN ) keys iu a par -, · 
t i cular c i rcuit t e st ; l i kew i s e  t he t en s  locat ing s e l e c t o r  
advana ee t o  the t e rminal on aro No . 2 whi c h  i s  s upp l i ed w·t th 
ground from the s am e  sourc e ··as the un i ts s el e c t o r.  The 
op erat i on of the (TS ) and (US ) r elays a lo s e s ground w hl c h 
advanc es · t he eonn e e t o r  o ontro l t o  :po s i ti on 6 ,  as exp la i n ·:: d  
ab 9 v� . The o p e rati on o f  the ( TS ) relay a l s o  c l o se s  a c i r ­
cuit fo r conne c t ing t erminals 1 0  & 2;1 ., arc No . 2 o :f  t h e  t t� n.i2i 
loca t i ng a e l e cto.r t o  t erminals 5 & 16 , arc No . 2 o f  t he -,rn i t : : 
lo c at i ng s el ec to r .  !'hi s  c i rcu i t  is d\al.e t o  t h e  two group 8 o f  
five trunks .o n the di s t ri ct· s-.el e o t o r  mult ip l e p the firs t 
t e rm inal o f  the la s t  group be ing nwnb e red:. 94 ins t ead o f  }Hi v i  
a numb e r  o �  l·i ke di git s .  . As t h& r e  a r e  two groups in 
whi a h  n 4n app ears as th e un i t s  d i g i t  in t h e  f i r s t  s e l e c t o r 
numb e r , ntamely . 44 and 94 di soriminat i o n  mus t be mad e  lH: ·  .. 
twe en the s e  � i rst two t ermi �als . 

toh in 
interru1tter 

(CJ 

~round 
fUS J 
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l�-$ . INC OMI!fG BUSY TE S T  .A.a the o onne c tor aontro l  swi tch 
mo ve s p_o s i  t i  on 6 � the o pe r a t ing c ircui t tor the ( TI )  
r e l ay i s  re leased but bat tery i s  suppl i ed at the same time 
to the pr i mary wind ing wh i ch i s  cl o se d  thr ough the make 
c ontac t and TS l e ad to the sle eve of the d i str i c t  or off i c e  
m.ul t i pl e . I f  the inc oming sele c-tor i s  busy � the ( TI )  r e lay 
will there f or e  remain o perate d and the { BI )  lamp will i l lum­
i nate as a s ignal that the inc oming se iec tor i s  busy . 1r 
the incoming se l e c tor i s  no t busy , the ( TI )  re lay will re­
le ase making the sele c t or busy a The r e l e ase of the ( TI )  
relay wi ll c onne c t  the ground r o r  o pe rat ing the { TR )  relay . 
Thi s r e l ay  wil l  c onne c t  the t i :p  and r ing of the d i str i c t  
s e l e c t or � wh i ch i s  c o nne c t ed t o  the incoming sele c tor under 
te s t 11 to the te s t  se quence swi t oh by me ans of the TT and TR 
l e ad s  and thi s  will c l o se a a ircui t  for ma.king a. TG te s t  
of th i s  inc oming sel e c t o r . 

/14 . F I RS T  TG TE ST If the inooming sel e c tor to wh i oh 
the d i s tr i c  or off i c e  c.onne c t o r  i s  c onne c ted i s  no t busy !> 
the { T I )  re lay o f  the c o nne c tor c ontrol par t of the te s t  
o i r cuit - wi.11 re l ea se 11 cl o s ing gro und  t o  the ( TR ) r el ay 
wh i'oh wil l  operate . · The operati on of' the ( TR ) r elay wi ll 
ol o se gr o und �r om the conne c t or control swi tch ·through the 
{ Ll'.JS ) and ( LTS ) re lay s to the c o ntac t s  of' -i: the (TG) and ( MrrG ) 
relay s . I t  will also c lo s e the t i p  and r ing l e ad s  of the 
fund ament al cir c ui t  to the te st se quence swi tch . Wi th the 
te st se que noe swi tch in p o s it i on l p  the ( TG) re lay , in o a s e  
of 48 vo l t  i no o 1ning sel e c tor II' or the ( MTG )  re l ay , in c a se · 
of 24 vol t inc oming sel e c to r � wi l l  be conne c ted in the 
fund amental c ircui t . lf _ the incoming se l e c t or 9 in case of 
48 vol t type l) i s  r e turn ing to norma.1 11 the { TG )  relay will 
no t o pe rate o As so on a s  the incoming re turns to i t s  no r­
mal po si t i on , the ( TG ) r e l ay will o perate . In c a s e  the 
inooming i s  of the 24 vo l t  type 9' the ( TF )  re lay will b e  
o perated and the ( MTG ) r e l ay  wi ll be in the fund ame ntal 
c ir oui t . Thi e wil l  not o perate while the inaoming sele c-­
t or i s  r eturn ing to normal but w ill O}?erate when the in­
c oming re t urns t o  norma.l Q The o pe ra t i on of e i ther the 
( TG )  or ( MTG) relay s  wi l l  cl o se the gr ound suppl i e d  thro ugh 
th e ( TR )  relay :for the o pe rat ion of the ( AT} relay . The 
( AT }  rel ay will l o c k  in pos i ti o n  1 to gr ound at the ( W-� ) 
c am  suppl i ed from the S T  key and i t  wi ll move the te s t  
se quence swi tch :from :po s i tion l o  

1 5 . BRUSH SELEC T ION When the te s t  se quence 
swi tch move s p o s it i on 2 g  the fundament a l  t i p  and r ing 

from 

t } 

INCOMING --· .... · to 
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le ad s  will be c l o sed thr ough the ( L ) operat e  re s i st anoe � 
th e ( STP )  a.nd ( OFL )  r e l ay  wind ings and baok cont a.o t  of the 
( FO ' ) re lay . The ( STP) re lay wil l  o :perate , c l o sing gr ound 
from the ( K-3 ) oam to the pair of c ount ing relays whi oh 
wi l·l govern the s e le c t i on o:t the pr o :per brush for re ach ing 
the final te s t  line & As the incoming sel e c tor elevator 
advance s �  the ( STP ) r e l a y  will b e  rele ased and the c ount­
ing relay s  will advance until the ( FO ' ) and { Bo t ) re l ays 
o pe rate . The ( Fo r ) re l ay will o pen th e fun�amental oircui t ,  
:permi t t ing the inc o ming ·ael e o t o �  t o  advance and the ( EO 9 )  
relay 0 1 o se s gr ound ·to the ( R } magne t of the t·e st se que nce 
swi t c h , causing it t o  move to po s i t i on 3 .  In po s i t ion 3 ,  
the counting r e l ay s  will rele a se and the ( BO ' ) r e lay wil l  
c l o se� i t s back o o nt ao t , c ausing the t e s t  se quenoe swi tch 
to move to po s i t i o n 4 .  

i6 . INCOMING GROUP SELEC TI OE - When the t e s t  se quenoe 
swi tch i s  in po s i t ion 4 ,  the c o .nne o t i ons wi l l  b e  the same 
as they we re in � o s i t i on 2 wi th the exc e p t i on that the 
( STP ) r e lay will c lo se ground to the s e t  of c ount i ng r e l ay s  
wh i ch govern the inco ming grou:p 9 .  the ground be ing suppl i e d  
from the ( J-3 ) oam instead o f  the ( K-3) oam . As so on as 
the c o un t ing r e lay s have be en sati sfied by the incoming 
sele c t o r , .  the t e s t se quenc e  swi tch will' move into . Po s i t i o n  
5 wh ere the c ount ing r e lays w i l l  r e l e ase and the r e l ease of 
the ( B0 1 ) r e l ay will move the t e s t  s e que nc e swi tch to po si """ 
ti  on 6 .  

i7 . BRUSH - When the te a t  se quence aw.itch i s  in 
po s i t i on 6 9  the conne c t i o ns wi ll be the same as de s cr ib e d  
under " Inc o mi ng Brush Sele c t i on" with the ex o e p t i on that 
the ( STP ) re l ay will clo se ground t o  the se t of count ing 
re l ay s  which gove rn the fi nal brush sel e c t i on .  As so on a s  
the count ing r e l ay s  have b e en sat i sf i e d.  b y  the final sel e c­
t or ; the te st s e que nce swi tch will mo ve to po s i t i o n  7 .  In 
po si t i on 7 � the co unt ing relays wil.l re l e ase and. the t e s t  
se que nc e  swi tch will move to p o s i t i on a .  

18 .. FINAL TENS SELEC TI ON - When_ the te st se quenc e swi t ch 
i s  in po s i t i o n  a ll  the c o nne c t i o ns will b e  the same as 
d e scr i b e d  under " Inc oming Group S el e c ti on" wi th the ex� 
o e p t i o n that the oontac t of the ( STP) r e lay wi ll c onne o t  
gr o und t o  the �a ir o f  c ount ing relays wh i ch govern the 
grou:p of t e ns to wh i ch the f' inal s e l e c to r  i s  e l evated. . As 

FINAL 
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s o o n  a s  the counti ng re lays are s at i s fi e d  by the f i nal s e l e c ­
t o r 9  the t e s t  .s e quenc e swi tch wi ll move to po s i t i on 9 .ei In 
p o s i ti on 9 P  the o oun t ing re l ays wi l l rel e a s e  and the te s t  s e ­
que nc e swi tch wi ll move to p o s i t i o n  lO a 

19 0 F HH\.L  l,TN ITS SELEC T ION When the te s t  e e quen e e  sv1 i t ch i s  
i n  llra c o nnec t i o ns wi ll b e  the s ame a s  de s c r ib ed 

- unde r . " Inc oming Brush Sel e c t ion" wi th the excep t i on tha t the 
{ STP ) l:'el ay wi l l  cl o s e  ground to the pai r  o f  c ount ing re lays 
whi ch govern the uni ts te rminal to whi ch the fi nal s elec to r 
i s  e levat e d o  As s o on as the co unti ng re l ays are s at i s fi e d  by 
the +1n�l s ele e tor 1 the test s e quenc e swi t c h  wi ll move t o  p o ­
s i t i on ll o In p o s i t i on 11 ? - the count ing re lays wi l l  re lease 
and the teat s e quen ee swi t eh will move �o p os i t i on 12 � 

29 (t lfON�OPERATE TEST OF ( L )  
20 o l  INCOMING SELEC TORS O F  A TYPE O THER THAN REPEATI NG 

s e que nc e ·-the 
:fundamental · ti p  an d  ri ng leads wi l l  be  conne c te d  thru 
the no n .... o p e rate t e s t  r e s i s tance for the ( L )  re lay, the 
( P )  relay wi.nding and the b ack contact o f  the ( FO ' ) re-­
layo The ( P ) relay will oper�te 9 e lo a i ng t o  tha 
( SO )  relay windi ng and the wi nding of the relay $ 
The { OFL-1 ) re lay wi l l op erate � o pening i ts op era t i ng 
c ircui t and l o c ki ng to the ( L�3 ) c am o  The ope rati on 
of the { OFL�l ) will close ground from the b ack 
c ont a c t  of the re layi through the { F )  int e rrup te r� 
to c ounting re lay No o 9 o  'fihen the inte rrup ter op ens ,  
the ( 9 ' )  relay wi ll opera te], c onne c t ing the No o 8 p ai r 
o f  c ounting re lays � whi cn wi ll op erate on the next 
clo sure and o p en p eri o d  o f  the interrup te r o  The count­
ing re lays wi ll advana e unti l the ( 6 1 ) relay is  op er� 
ated and, on the next closure 9  ground will be suppl i e d  
for the operation o f  the ( ST )  relay o Thi s relay wi ll 
operate and l o ck t o  the { J-3 ) c amo I t  wi l� also move 
the t e s t  sequence swi tch from p o s iti on 12 � In c as e  
the (L )  rel&.7 o f  the i nc omi ng se l ee to r  o p e �atee during 
the t ime that the e o.unting re l ays are op erating� the 
( P }  relay will b e  rel e as ed due to the advanc ing o f  the 
incoming seleetor o Thi s  wi ll permi t ·  the ( BO ' ) rel ay 
t o  op erate , thus remo ving the ground suppl i ed to the 
.interra.p t er fo r advanc ing the c ounting re lays to the 

s it i on where the t e s t  s e quenc e swi tch moves f'rom 
p o s i t ion 12 0 The t e s t  s e queno e swi teh �  under thi e  
o o.ndi t i  on, ea.-rino t mo ve from po s i ti on 12$ p e rmi t t i ng . 
th e trouble lamp t o  illuminate as an i ndi c at ion that 
th � ( L )  relay ot the incoming se lector op erate d under 
i non-op er�t e oo ndit i on o  

20 I�T:�:r.-::?;.s\T ING INCOMI?<m S:ELEG TORS The ouerati on wi l l  be 
incoming s el ec tors 

e><H�I� t that th e ( NO )  relay �ill op erate and p erform 

po·sition the 

Wlien t'.fie test 

rela, 
(BO') 

RELAY 

switch is In position l2 9 

~rom1d 
(0FL--1) 
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the s ame func t i on as the ( P ) re lay s inc e t h e  l atte r 
may no t re c e i ve suffi c i ent current t o  ope rate o 

v-"21 .  OPERATE TEST O� l,lELAY - When th e t e a t  s e quenc e .  
� fundame ntal leads w i l l  b e  

conne c ted through the o p e r a t e  te s t re s i s t �nc e f o r  the ( L )  
re l ay, the ( STP )  and ( OFL )  re lay and b ack contaat 
o f  the ( FO ' ) re l ay o The { S TP ) and rel ays wi ll operate 
whil e the incoming s e le c to r  i s  advanc i ng due to the ope rat i o n  
o f  the { L )  relay o  Ground will · b e  ol os&d from the ( OFL )  re lay s  
through the c o nt ac t o f  the ( STP ) _ re l ay 9  t o  th e ( SO )  relay o 
W11ile the i n a omi ng sele c to r  i s  advanc ing to a trunk clo sure 

the fundament. al c i rcui ts wi ll b e  op ene d.� :p ermi t t i ng 
the relay t o  re le as e. the re by op ening the ground 'Whi ch 
has b ee n  shunt ing the ( BO ' l  relay and thi s  re l ay  wi l l  op erate o 
Wh en the ;inco m i ng c i rcui t come s i nto trunk· · cl o sure p o s i t i o n, 
the p o l ari ty of the b a t te ry supp l i e d  by i t i s  reve rs e d  and 
t�1e ( OFL ) ·re l ay wi l l  co nt inue to r ele a s e  tf i t  haa no t re­
le as e d  o n  op en p eri o d  a nd wi ll no t reope rate o The operat i on 
o f  the ( BO ' ) relay c lo s e s  ground wh i ch w i l l · move the te s t  
s e quenc e swi tch from p o s i t i on 13 a I t  th e ( L )  re lay o t  the 
inc oming s e le c tor doe s no t the incoming circui t wi ll 
no t be advanc e d  and the and ( STJ? )  r e lays ·will r emain 
o p e·rate d, thus ho ldi ng the ( BO r ) re lay from op erating and the 
t e s t  s e que nc e swi tah wi ll r e ma i n  in po s it i on 13 0 · Th i s  wi l l _  
:p e rmi t the· ( TBL J lamp to l i g,h t a s  an indi c at i on o f  a trouble 
c o ndi ti o n o  

/22 . SECOND OPE������MING ( L )  RELAY 
· · When s e quenc e  mov e s  

c as e  the incoming s e le c to r  i s  of the thre e-wi re type � the 
( Ll )  re lay will be o p e rat e do At the same t ime ; the { LI )  
re lay wi ll close the fundamental tip ·and r ing leads through 
the ( STP ) and ( OFL ) re lay windings and th e back contact of  
the ( FO ' )  relay o  Wh e n  the thr e e-w ire inc oming s e le ctor 
advance s  to trunk cl sure p o s it i on the ( STP ) re lay wi l l  
o:p e rat e 1 clo s ing gro d to the ( SO� re lay:P whi ch o p e ra

.
t e a $*  

A s  the i nco mi ng e e l� c � adv ance s  from po s i t i on ·lla the 
fundame nt al e i roui t ' 1 b e  opene d a.nd the ( STP )  relay will 
re1e ase 9 open t shunt o ireu� t around the ( BO ' ) relay o 
Thi s re lay wi 1 1  ate clo s i ng a c i rcui t for the operat ion 
o f  the. { OFL-1 · ' ay and e.s. so on as i t  i s  th e 
s ame ground t c am M, make eont ae t  <;> !  relay 
int e rrup ter F, c am  U wi ll c ause the op erati on of the Cl relay � 
At the b re ak o f  the int e rrup t e r  F., re l ay  ( C 2 )  operates , 
c l o s i ng a ground whi ch operates relay ( C ) . e s.me ground 
op erates re lay ( Sl )  through make eo nt ac; t  o ..r  and back 
co ntao t o f  BL key and ( TLl )  relaY' o Wi th the ( Sl )  and ( C2 )  

(L~ 
switch ls in position 1 the 

position~ 
(STPJ 

windings 
(OFL) 

o:perate 1 
(OFL) 

the test switch to position 14, In -· 

Ol)erated, 
0

( OFL-1) 

'Th ,' ·. e 
~( C) 
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, '7 

t -t n s w  dv 
case the i ncoming s el e c t o r  s of th e 

n on-s ynchroni z i ng type th e ( TLl. )  r el ay i s  ope r at e d . Ground 
from the { C2 }  r e l ay , op era t ed , t hru t he ( C )  r elay operat ed 
fro nt co nt act o f  (TLl ) , opera t e s  the ( BL )  r elay . Gr ound 
from oam ( I3 )  thru c ont ac t s o f  ( OFL-1 ) and ( BL )  r elay j 

operat e s  ( Sl ) relay , clo s i ng the c ir cu i t  t o  t he R3 magnet , 
c ausi ng i t s  advance fro m p o s i t i o n l4 o 

�23 o  OPERATE T.EST OF RELAY - When the t es t  sequence 
swi t oh i s  in pos i t i on 15 a nd t h e  incomi ng se lec tor i s o r  
th e 48 volt type , t h e  fundament al t i p and ring leads wi l l  
be clos e d  through t he (A } re lay operat e res i s t anoe; and 
the wi ndi ng ot the ( P )  relay . Bat t ery o n  the t ip lead 
tram t h e  incomi ng s e le ct o r· and ground on t he ring lead wi ll 
cau s e  th e { P ) relay to opera t e o The operat i o n of thi s  re- · 
lay wi l l  supply ground for the o perat i on o f  the ( SO )  r el ay .  
Gro und f'r om t he back cont ac t o f'  the ( BO ' ) r elay wi l l  be 
suppl ie d to t he ( F ) int er rup t e r , t hrough th e ( OFL-1 ) r elay 9 
wh i ch is held looked in pos it i ons 14 and 15 . Thi s ground · 
through t h e  ( F ) i nterru pt e r  wil l  o perat e the· No o 9 pair 
of' counting re lays . Fo r eaoh clo sure of the in t er rupt e r $ 
the counti ng r elays wi.11 advan ce · unt i l  the :f i fth p ai r  1s 
ree 1J hed . On th e n ext closure , ground will b e  supplied for 
the o pe rat ion o t  th e { RP )  relay and al s o  for th e o peration 
of the {AT )  re lay o The {RP }  r elay wi l l  lock to the {L-3 } 
oa.m and the ope rat ion o �  the ( AT )  re lay wi l l  move the t est 
s e qu enc e aw:l. t oh fro m p o s i t i on 15 . In o a s e  th e (A ) r elay 
or the i nco�i ng c ir cu i t  fa i ls to ope rat e ,  t h e  t e s t e irc uit 
will rema in in pos i t i o n  15 b e oaus e the i ncomi ng o irc uit 
wi ll not advance and t he ref ore O ·. K .  puls es canno t be given . 
In case the A relay r e le as e s  wh i l e  th i s  t e s t is b e i ng appl i ed 
and the i ncoming advano e s  so t hat th e o 1rou 1t to the A re lay 
opens o r  in oase the t e s t  c ir cu i t i s  i n  thi s  po s i ti on and the 
incoming advances thr ough t he reversed bat t ery the 
{ P )  r el ay will release thus p ermi tt i ng the r e l ay to 
operate ,  thereby remov i ng th e ground for advanci ng th e c ount ­
ing r e la ys  and the t e st sequenc e  swit ch will remai n i n  po­
s i t i on 15 . 

In o ase the incomi ng se le otor i s  of t he three- wire 
ype , t he ( LI )  re lay wi ll be ope rat e d  and ground wi ll be 

suppli ed fro m  the ( J- 3 )  c am  which wi ll o pe rat e the (RP ) re­
lay . The opera ti on of the (RP )  relay will re vers e  the 
wi ndi ng of the { P ) relay but thi s  r e l ay will not operat e 

{A) 

l)OS1 tion 
(BO'} 
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b e c ause th e :f' undarn ent al c ir cu i t  remai ns open a t  t he i nc om­
ing s e l e ct o r a  The t e s t  c ircuit will advanc e as exp l ai n ed 
a b o ve b ut 9 in c a se of th e f inal s e le c t or go i ng t o  a busy 
l ine , th e fundament a l  c ir cu i t wi ll be c lo se d  a t  t r1 e  i nc om­
i ng  se le c t or and the ( P )  .. relay wi ll operat e whe n_ t he 
fundament al c ir c ui t  a t t n e  i n�om.i ng ope ns P the r ei.ay 
wil l  r eleas e . The a c t i o n  o f'  th e (P ) r elay wi ll ca.us e the 
( BO )  r e la y t o  ope rate and then the ( BO ' )  re1ay t o  ope rat e ,  

r emov i ng th e gro und whi ch c aus e s  th e test s e qu en c e  swit oh 
t o  move _from pos it i o n  1 5 . 

2 4.  O . K .  PULSES - When the tes t sequence sw it ch i s  i n  po­
s i ti o n  16 , fundamen t al t i p  and r i ng le ads are clo sed 
throu gh th e ( A )  re lay ope ra t e  r es i s ·t; ano e , (.P } relay windi ng 
and ba ck c o nt ac t  o f  -t he (J:c""'O ' )  relay o 1rh e  S and Sl re lays 
ope rat e to gr ound at t h e  13 cam a  Wh en th e incomi ng selec-
tor advanc e s  to t alk ing p o si ti o n  and t he f'inal t es t  l i ne 
s ends pul se s , t he { P  ) · r e lay op era. tes and in t.urn c au s e s  th e 
(PH )  re lay t o  opera te t hrough a make cont ac t o f  r e lay ( S )  
and look to the ba ck c o ntac t o f  the { PHl ) r e lay wh i oh r e ­
l ea s e d when the P r e lay op era t ed . Th e fi nal mult iple t es t  
l ine c ircu i t  i s  arranged t o  s e nd o ut a limi t a d  number- o f  
pul se s . Th e fir s t  pul s e  i s  s ent out f or the purp o se of 
s ynchro ni z i ng the aut omat i �  t e s t  c i rcu i t  wi th tha t of the 
f'i nal mult i ple t es t  l ine c i r cu i "t o Thi s puls e is of a certain 
t ime dura t i o n  in order t hat 1 t may be me asure d by t he aut o­
mat i c  t es t  c i r cu i t .  This t ime i s  measured b y  the operat i on 
o f  the ('#9 ) and ( #8 )  pairs o f  counti ng re lays a s  f"ollows : 
The ( P )  · and ( PH )  re lays op erat e as previ ously des o r ibed o The 

rrom the b e. ck conta c t  of the (AT )  relay , through the 
and ( CD-

. 
2 )  relays (H)  through back oont ao t 

of - ( CO )  relay operat es  the c ount1� re lay . The lock ing 
ground suppli ed to the ( #8 )  and ( #9 ) pairs o f  counti ng re lays 
is al so r e ce ived from the ( AT )  re l ay through the ( PH ) , ( CD-1 } .� 
{ C )  and ( S ) r elays o As the i nt errupt er (H ) op ens , t he ( #9 ) · 
count i ng relay operates and on the s e cond operati on of the 
interrupt er , t he ( 8 )  c ounti ng relay opera t e s  and o n  i ts 
bre ak  the ( 8 ' ) and { C il ) relays operate , t he ( Cil } op erat·1ng 
through a make cont aot o f  � lay (S ) whi ch ope rat ed in po­
si t i on 16 $ As t he (H ) in terrupt er make s th e th ir d t ime , 
the ( SKl ) r elay op era te s  an d  hold s  the ( SK2 )  relay down a s  

long as t he l PH-1 ) rel ay s tays normal o The ( SKl ) relay 
c l o s e s  a c irou� t (#? ) count ing rela y  rrom ground 
on t he cont a o t · or the rel ay . If t he pulse re ceive d  from 

~round 
{PH) 

the 

interru:pter 
{#9) 

throu?h- the 
1.P) 

and 1 \P) 
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the final mult iple t e s t  line o irouit i s · no t  l ong enough t o  
hold the ( P )  r e  ley o:p erated. un t  1 1  the ( 9 )  and ( 9 t )  , ( 8 }  � and 
( 8 ' ) and ( SX:l ) re lays op e rate the a and 9 s e ts of o ount �ng 
re lays will r eleas e and th e aut omat i c  test c ir aui t will- �not 

unt i l  i t  re ae ives a puls e o f  the pr op e r  dur at i on .  
sat i sfac t ory c i rcui t ope r at ion , w i th the ab ove 

re lays op erated up on the re l e as e · o f the ( P ) and ( PH )  re lays , 
·the ( 7  ' ) and ( SK2 )  re lays ope rate and the ( 9 ) ,  ( 9  � )  and ( 8 )  9 

( S t ) re lays releas e . The ( SKl ) and ( SK2 ) look to ground on 
c am I3 .  The f inal m.ul t ip l e  t e st l ine o .1rcu1 t is arrange d 
next to s end two short s o ak  puls e s - te the inc oming sup er­
vi s ory r e lay whi ch in turn i s  regi s t e r·ea in the automat i c  
te s t  c ircui t by the op erat i on o f  . the ( P )  a.n d  ( PH )  r e l ays 
ove r  the s ame c ircuit as already de scr ib ed . The op erat i on 
of the (PH ) r e l ay  caus e s  the ( 6. ) , ( 6 ' ) re lay s  on the f irs t 
short s o ak  ( 5 ) ,  ( 5 ' )  and ( C I ) relays to op erate on the 
sec ond short so ak .  A -se o ond synchroni z ing puls e is  re ce ive d 
fr om the final mul t ip le te s t  ·l ine, c iroui t wh i oh mus t b e  o f  
long enough duration to perm i t  .the H int e rrup t e r t o  operate 
the ( 9 }�: ( 9 1- ) , ( 8 )  and ( CI2 ) relays . The { CI )  relay be ing 
already · operated transfers· the op erat.ing o ircu.i t from the 
( SK )  re lays to the ( CI2 ) re lay which operate s. and locks to 
the o ff normal ground on c am  I3 . The ( CI2 } re l ay op e rat ed 
cl o s e s the eiroui t to the #4 eount.ing relay .  At the end of 
the s ec ond synchroni zing pulse relay 4 1  op erate s .  The final 
mul t ip l e  te s t  line ' C ircuit again advanc e s  sending two op e r­
ate pul s e s  to the ino oming supe-rvisory relay whi ch ar e 
regis t ere d in the automati c  test c ircuit by the op erat i on o f  
the ( 3 ) , ( 3 ' ) ( first op erate te s t } ( 2 )  an d  ( 2 ' )  and ( CO )  
relays ( second op erate te st ) . The ( CO )  relay op erate d  out s  
in the ( CD  l re lay remov ing a 500 ohm. non- indu.c t ive re s i s­
tance ( A ) . The fo llowing op eration takes plaoe . _ 

24 o l T'WO-WIRE INCOMING The ( CJJ ) relay ope ra t e a  and in 
( CDl ) r el ay . A o ircuit i s  e l o s ed 

t c  the ( #1 )  counting re lay from ground . at the (AT ) 
rel ay  through the (PH }  re l03 whioh op erat ed from 
ground at the b ack contac t  of the (BO ' )  rel,ay when 
the ( CD )  re l ay op erat e d . The . interru.:pter { H )  whioh 
is in thi s  c i rcu it will o au s e  the . op erati on of the 
l count ing relays and the (BO ' ) and ( FO ' )  relays . 
As -s o on as the (BO ' )  and , ( FO ' )  re lays op erate ground 
i s  rem ov e d  fror. the b ack c ontaa t , o f  the · ( BO ' )  re lay 

. and c arri e d  through the front aent a.e t t o  interrupter 
( F )  and then to the ( #9 )  oounting re�ay ; the s ame 
ground i s  al s o  c arri ed through the front c ontact 
o f  the ( CDl ) re l ay t o  pr ovi de the locking o irouit 
f o r  the ( 9 ) and ( 8 )  pairs of c ount ing relays . 

Jldvanoe 
/Assuming 

~urn operates the 
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When th e ( 8 ' )  re l ay  op e rate s ,  u� on the next in­
terrup ter o lo sure the ( AT )  relay op erat e s  and 
locks adva.no ing the s e quence sw i t c h  from p o s i t ion -
1 6 .  

24 . 2  THREE-W IRE INC OMING · The ( l ) , ( 1 ' ) ,  ( FO ) a.nd ( BO ' } 
over the s ame c ir cu i t as d e scribe d  

i n  paragr�ph ab ove unde r  he ading " Two-W ire In­
o om i�g" but upon the op erati on o f  the B u ' )  re­
lay- - the ground on thi s front c o nt ac t is c arr i ed to 
the front c ontac t ot re lay ( LI ) whi ch i n  turn ad­
vanc e s  th e c ircui t from p o s i t i on 1 6 e 

2 4 . 3  SUJ?�..RVI S ORY RELAY FAILURES 

( a ) The sup e rv i s o ry r� l ay m� s ti ck on s o ak  and 
re l eas e t e s t s as fo ll ows : During the fi rs t syn­
chroni zing puls e  the ( #9 ) , ( 9 t ) , ( 8 ) , ( 8 ' ) ,  ( SKl } J 

( 7 ) re lays ope rate . The sup erv i s ory relay fails 
to releas e unti l  after the fir s t  short s o ak  has 
taken plac e  in whi ch cas e ( 7 Y ) .  ( SX2 } re lay s  
op erate . On the s ec ond shor t s o ak ( 6 ) ,  ( 6 ' ) 
op e rat e . Dur ing t he s e c ond synchroni zing s o a.:k  the 
( 9 ·) , ( 9 1 ) ,  ( 8 ) , ( 8 1 } and { SK )  re lay s  op erate and. 
the lat te r locks . The ( SK )  lam� l ights as an 
indi c at i on o f  failure . 

( b ) The supe rv is ory relay may chat te r on s o ak  and 
re l e as e te a t s  as follows : Dur ing t-he f irs t syn­
chroni z ing s o ak  the ( 9 ) , ( 9 ' ) , ( 8 ) , ( 8 ' } .. ( SKl ) & 
( 7 ) re lays op erate .  On the . releas e  o f  this syn­
chroni z ing puls e  the supervis ory relay may chatter 
caus ing the ( 7 1 ) ,  { 6 ) .  ( 6 ' ) relays to  op erate e 
On the · firs t short s o ak t e s t  the ( #5 )  c oun t ing r e -· 
lay op erate s and on i t s  releas e the ! 5 ' )  and ( C I )  
re lay s  o:p erate . On the s ec qnd short s c ak  the ( C I )  
op e rate s and on i ts releas e the ( C2 }  o:p erat e s  and 
b o th relays look t o  ground whi ch in turn c ause s  the 
operation of the ( C )  r e l ay .  T he { C )  relay o:p ers. t e ei,.  
op ens the lo cking c ircui t 9 an d  8 c ount ing relays 
s o \ as t o prevent e:ny furthe r advano e ,  and c lo s e s  
the o irou1 t · t o  the ( CHA )  lamp as an indic at i on o f  
the exi s t ing tr oub le . 

( c )  Failure o f  Te s t  The c ircu i t  func ­
t i ons same as t i l l  i t  r e ac h e s  
the firs t op erate t e s t  o f  t h e  sup e rv i s o ry re ley t) 
If ·the su.r e rv i s o ry rel ay do e s  no t op erate the 

relays operate 

the 
O;perate 

OK operations 
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re quired number of times , (normally two ) , the a ir­
oui t will remain in p o s i ti on 1 6 • whereby the 
trouble alarm wi ll sound a n  indic a ti on of 
�$i lur e & ' 

{d ) Chat ter on Te s t - The circui t tune � 
tions same as u.n ti l  i t  reaches 
the firs t o� era te t e s t� During th e fir s t op era t e � 
cha t ter i s  re c e ived whi ah op era te s 3 ,  3 ' • 2 ,  2 1 , 
relays � on the s e c ond op erate te s t  o f  th e sup er­
vi s ory relay the ( C ) relay op era te s and looks 
di re c tly to ground o The ohatter Lamp lights as 
a.n indicati o n  of' tailure leaving th e  c ircui t 
b loclted o In all. ot the above :fai lure cond i  ti o.n. 
the troubl e alarm ,will be rec e ived as an added 
ind i o a  ti on .. 

· ·  

{ e )  .As suming OK c ircui t Qp era t io n  th e ( CD )  and 
( CDl ) relays op era te , ( tes ting the two-wire i.n­
o omi11g e eleo tor ciroui t)  the final mul t ip l e  tes t 
line i s  s o  arranged tha t a fter the 1a s t  two op era t e  
tes ts no mo re pul s e s  are s en t  out � I f  for any 
reason th e  inooming {A)  re1ay should release 
caus ing i ts ass o c ia ted s elec tor to re s to re to 
normal , the ( CD! ) relay immedia tely op era tes and _ lo oks in seri e s  w1 th the ( CDl ) . Thi s op ens the 

- e iroui t  to the ( #l l  counting relay caus ing the · te s t  oi :roui t to blook., The trouble alarm ie the 
iildioa tion o f  troubl e o  If' :f'or any rea s on an added 
puls e  wa s rec eived by the automa tio t e s t circui t .  
during th e time th e  i .  ( SO ) , ( :BO )  and ( FO ' ) relays 
were counting . da·wn , the (P ) and ( C )  re lays would 
op erate whiah wj.11 op en th e  holding ground for . the 
#9 c.ounti ng relays causing the c iroui t to blocko 
In case o f  a thre e -wire incomi ng i f  a n  extra pul se 
were r e c e i ved . the ( CD' ) . relay would op era te and i.n 
turn op e_ra te the ( CDl ) a.nd up on i ts rel e a s e the 
{Cb2 ) relay will op e ra te whi ch 1.n turn op ens the 
oiroui t to the ( #1 )  c ounting relayo The (P )  and 
t:ea ) re lays may op era te if' the puls e i s  l ong. enough 
.which in turn will oau s e  the ( CHA) lamp to light 
a s  a :fur ther indica ti on o f  troub le o 

2fi o . SECOND TES T - When the (FO ' ) relay o:p e ra t e s  wh i l e· 
th e  s e quence  i s  i n  p o si ti o n  16 , the fundam en tal 
oiroui t �s op ened , :p ermi t ti ng � e  incoming s eleo tor to 
a.a.v an o e  t'rom the talking po s i t i on exce p t  in the c a s e  �t 

the 
Operate 

OK operations 

test 
(TG) 

switoh 
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thre e .... wire incoming o rn thi s c as e ,  the op era ti < Hl the 
( TI )  re lay op ens the sl eeve c ircu� t . p ermi t� ing the inc oming 
s elec t or to advanc e from a talking p o s i ti on .  The t e s t s e ­
quenc e  swi tch b e i n g  i n  p o s i ti on 17 . with th e  fu.ndamen tal tip 
and r ing o iroui t cl o s ed through the ( TG)  o� . the (llTG) relays , 
will move fr om p os i ti on 1 7  when the ·inc oming s elec tor re­
turns to normal o Th i s  · will take :plac e due to · the op era ti o.n 
of the {Af) rel:ay whi ch will Ql) era te the ( S T)  ana. ( C T) \� regi s ters o The op era t i o:n of the ( C T ) . register wi ll move 
th e tes t  s e quenc e swi tch · from p o si t i on 17 c, 

· 
' 26 � RE TURN TO NORMAL - When th e  tes t s e quence· swi tch is 

1.n .. ground f'rom the ( C T) regis ter , 'which was 
op era ted whi l e �he swi tch was in p o si t i on .17 , . will. caus e 
the O:P era t i o.n o:t\ the (ADV ) relay& !h,e op e ra t·ion of the 
{ADV) relay will"  c aus e  the op erfi ti on o f  the· ( LUS l  relay 

wh i ch ,  in turn � op era t e s  the (RS -2 )  relayo fb.e ; { TI )  relay 
will op era te when th e (RS-2 ) relay op era t e s  and the tes t 
s e qu en o e  swi t ch will move :from p os i ti on 18 a.n4 . re turn to 
norms.l o · :1• • • 

�7. ADV.L"VCE D I S TRIC T OR OFFICE SELEC TOR - The op era ti on of 
the te,s t o-t  the firs t 
inooming selec tor , olo a e s  ground the op era tion. of th4;J 
(LUS )  relay. The op era ti on o f  the caus es th e  
( RS•2 ) r e lay t o  op era te and a lso cl oses  ene:agiziag 
the uni ts l o ca ting s elec t or magne t o · The ( RS �2 ) relay clos­
es a lo oki ng c i rcui t for the ( ADV )  relay a.nd also a c i rcui t 
for lo oking i ts elf o I t  al so caus es th e  ( TI )  re lay to 
op e ra t e  and cl oses ground for the op era t i on of the ( S 'lP -1 )  
and ( RS ) relays as s oo.n a s  th e  te s t  s e quenc e s wi t ch · re turns 
to p os i ti on l &  DU.r ing th e  interval tha t th e  {RS-2 ) relay 
is op era ted , i t  is imp o s si b1e tor the {PB) r elay to o:p era te 
ill case the (APB ) key i s  op era t ed due to a. shor t circui t  
b ei ng conn e c ted .  a cr o s s th e (P B )  re la yo The op e ra t i  on of 
the { RS )  relay caus e s  the (RS -1 )  relay to op era t e and th e  
up -driv e magne t ot th e  o ffi c e  o r  d i s tr i c t s el ec tor i s  ener­
gized o  The op e ra. t i o n  of th e (RS -1 }  relay op ens th e op e ra t­
i.ng circ ui t  for the ( S TP -1 )  · a nd {RS ) rela ys but th es e  two 

. relays remain op era ted to the oon�ac t ot the { S 'IP -l )  relayo 
As the eleva tor of th e o ffi c e or di s tri c t . s el ec to r  p a s s e s  
the ground s egmen t o f  the { C )  c ommuta tor ,. the .  ( S !IP •l) relay 
i s  r e l ea s ed G  When the ( C )  s egmen t i s  b roken , the (RS ) relay 
rel ea s es , op ening the c ircui t to the up -drive magn e t  and 
·ol os ing a oi rcui t through th e  c on ta c t  o f  the {RS -1 )  re la7, 

:position>lEJ, 

(ADV1 relay, at tfie oompietion of the 
for 

{LUS) rela.y 
grouna, 
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which remain s  ope rat ed t o  a gro und at t he ( ADV} relay, fo r 
the ope r a t i on of the ( CR )  rela y wh en t h e  ( E ) int errup t e r  i s  
cl o se d .  Th e o p e ra t ion o f  t he ( CR )  relay o p en s  t he o i r o ui t  
t o  th e { IlJS }  r '3 lay and t h is r e l a y  r el e a s e s .  I t  als o  c lo s e s  
a cir cuit from i t s  own w inding through t he w inding o �  t he 
( DP )  r el ay t o  gro und . When the int e r rupt er o p en s  the a i r ­
cui t !>  the · ( DP )  re lay -o pe rat e s and � o n  the next c l o sure of 
th e int errupt e r9 ground is suppli e d  fo r t he ope rati on o f  
the { RS-3 ) re lay , Thi s r e la y  op ens t h e  holding c ircu i t  of 
th e ( RS-2 ) r e lay whi ah r el e as e s .  The '{ AV ) r e lay th en re ­
le a s e s  a nd  likewi s e  th e ( RS-� ) relay . Th e r el e a s e  of the 
(ADV ) re l ay p ermit s the {RS-1 ) r elay t o  rele a s e  and t hi s 

rel � pe rmi t s  t he { CR )  and ( DP )  re la ys t o  r el ea s e � When 
th e (RS-2 ) r e lay rel ea s e s t  th e op er at ing c ir cu i t  for th e 
( TI ) r e lay i s  opened a nd  t hi s  r e lay will r ele a s e  unle s s  t he 
inc omi ng c i rcui t  i s  busy 9 In oa se t he incoming sele c to r  i s  
no t busy , the ( TI )  rel ay will r e l ea s e , aau s ing t he op erat i on 
o -r  ( TR )  r elay JLnd the te st on th e s e c ond inc oming s e le e-

will proo e ed ,  · 

v When more than one gro up o'f i ncoming sele a t o rs are 
te st e d  wi t h  a s e tti ng· of the d ir e o t ing s e le c tor · swi t ah 9 it 
i s  ne o e s sary fo r th e te st oiraui t to p as s  b y  t he ov ern ow 
t ermi nal s a s so ei a ted wi t h  the p art i ou lar i nc oming gr oup s 
t e s t e d o The f"ollow ing eir cui t operat ion o c curs : The {ADV ) 
( LUS)  and a ssoci ated r e la ys  op erate as d e s c ribe d in th e ab o ve 
paragraph and advaho e t he di s tri ct o r  o :f:!i o e s e le c t o r  unt il 
an o verfl ow  t erminal i s  encount ere d . The n z n  c4Cmmut ator 
wi ll be ma. de whi ch s upplie s a gro und ope'rat ing the (1.C ) relay .  
Arc s  #4 o f  t he t e ns a m  unit s lo ca ti ng  sele et o r s are arrange d 
so t hat when an o vertlow terminal i s  eno ount e re d il  the t erminal 
s e_ t t i ng  of the s e  a re s  s hould e o rre's pond w it h  t he overfl ow 
terminal numb e r  on the d is t r i e t  or otf'io e ba.nk o A s suming 
.thi s to be oo rre o t  t a o1r cu1 t i s  cl osed through a rc s � of' 
the= t ens . and uni ts lo ea t ing s e le o to rs 9 make oo n tac t of (ZC } 
relay , to g round on a normal a o nt ao t  o f  the ( CR )  relay , op er� 

the (ADV} relayo The ( ADV )  r ela y ope rati r..g �  o p erat e s  
th e r elay. !l'h e ope r at ion ot the ( LU_S)  re lay as.use s  t he 
(.RS-2 ) re lay t o  o pe ra t e . The d is tr i c t  or o :ffi c e  s el e c to r  

w i l l  advanc e from the overfl ow te rmin al an d  t h e  t ens and uni t s  
s e l e c tor s w i ll a.dvan oe in the same ma nne r  as de s c ri b e d  in t he 
p re c ed ing paragraph o Th e (ZC ) r elay r e le a se s .whe n the di s -· 
tri o t  or o ffi c e  s ele otor advana e a  from the o ve rflow t erminal 
wh i ah op ens the op era t ing p ath o :t t h e  ( ADV )  r.ela y and al so · 
sup p l i e s  ground from the E2 c am in prep arat i o n  fo r the o p er ­
a t ion of th e (PBl ) r e l ay i n  t he event t h e  next t e rmin al e n  ... 

oaunt e r e d  by t he  dis t r ic t  or o i'ti o-e s el e ct or a :ft e r  the o ver­
fl ow t erminal . wa s  b us yo In t h e  e vent t he t en s  and uni ts 

( 

ati.,LUS) 
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s e l ecto rs are not r e st ing on terminal s c o rr e sp ond ing �o 
th e  ove rfl ow te rm inals � due t o  s ome fault . in th e s t epp ing 
p ar t  o r  the te s t  air oui t , the c ir cuit r e quir e d . fo r  the 
ope rat i on of t h e  ( ADV )  r elay w i ll be o pe.n c ausing the 
t e s t o ireuit to blo ck a s  an indi o at ion o f  t r ou.b le o -

28 . · DI STR I C T  OR OFFICE ELEVATOR RETURNED TO NORMAL. Wh en 
the a group b e en 
t e s t e d, the o ffJ o e or di s t r i ct s e l e c tor wi ll step t o  the 
o ve rfl ow · t erminal abo ve t hi s  inco ming o iroui t o  Thi s w ill 
o aus e t he Cic ) r e l ay to ope rat e ov er the TA: lead and t he 
lo c ating s ele c tor s wi l l  s t e p  t o  t he cor re spond ing  ove r:f'l. ow 
t erm inal o Whi le t he s e s ele c to rs are on t hi s po int 9 ground 
wi ll b e  s uppl i e d  t o  the ( OU )  and ( OT }  r e lay s dire c tly from 
the end of t e s t gro up oonne oting bl o ok us e d  in o onjuna t i on 
wit h the ( C )  aro of t he dire o t ir..g s e lec t o r s  or thr ough the 
(NT )  and (NN)  r elays o The ( NT )  re lay i s  op erated in ca s e  · 
the o ve rfl ow termina 1 i s  the 9 3rd t ermi n al �  When the ( NT )  
r e lay i s  ope rat ed , ground wi ll be c o nn e c t e d  t o  the lro . 4 
t erminal of the uni ·t ' s  loc a ti ng s e lea to r and also t o  t he 
No o 10 t erminal o f  the t en s ' lo aa t ing sele c t o r .  If th e 
ov e r flow terminal i s  Mo . 9 9  P t he (: NN ) relay w ill b e  o p er$ ­
ted a nd gro·und wi 11 h e  o onne o t e d t o  the :Mo . 10 t e r minal o f'  
th e t ens r lo cat ing s el e a t.or and to· the no • .  1 0  t e rmipa 1 o f  
the unit s � o o a t ing s e le c tor . In oas e  th e  o ve rflow terminal 
is No . 43 , ground wi ll be supplie d di r ec tly to th e No . 5 
t e rmina l  of the t en s ' lo eat ing s e le c tor and through the 
back c o nt a c t  of ( NT }  re lay to th� No . 4 t erminal of 
the ·uni t ' s  loo a s e le a t or . Fo r a 11 ot he r  ov erflow 
t e rmina ls .  ground wi ll b e  supp li ed dir e c t ly t o  the t e r ­
minal s :fro m  t he t e s t . gro up connec t ing  bl ocko 

The op erat i o n  of the ( OU) , (ZC ) and ( OT )  re la ys 
wi ll c l o s e  a o ir euit w hi c h  wi ll mo ve t he connector c ont rol 
swi t oh from p os it ion · 7 . When the oonne e t o r  c ont rol swi tch 
mo ve � t o  p o s i t ion 8 , t he down drive magn e t  · of t he o f:fi ce or 
dis t rie t  s e le c t or w i ll be over the TD- le ad and 

, whe n  the s e l e c t or re aah es the aommut at or l> t he c o nne c t or 
c o nt r o l  swit oh w ill b e  mov e d  f'ro m p o s it .ion 8 o ve r t h e  TY 
l e ad int o  po s i ti on l ,  p rovid � d  the ( CH) and ( CH'"-l ) re  la.ys 
ar e o p era t e d o 

l~st inoomlng olrouit in consecutive 

energized 
. ( T) 

has 
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29. . ADVANCEMENT OF DI REC TING SELEC TORS Whi le the c onnec ­
tor groWld W i ll be · Suppli e d  
fo r t�e ope rat i on o f  th e ( SP )  re lay and thi s re lay w i ll . 
sup ply ground t o  the pa i r o �  di rec t ing se lect ors whi ch are 
c onnec ted ac c ordi ng t o  th e { DA) t o  { -DX) re lay. w hi c h  i s  
op e rated . The c i rc ui ts for the d i rec ting 

· 
s e l ec t or s  are c a rri ed thr ough the and (CH-1 ) re lay s  
a s  a check tha t the o i rc u.i t s  a re c l o se d .  As t he c onnec to r 
c ont rol swi tch m o ve s  from p o si t i on 8 ,  o iro ui t  t o  the ·( SP )  
re lay i s  op ened and :th e  di rec t i n g  se l eo t o rs w i ll advanc e 
on e t e rminal . Thi s wi ll c onti nue e ac h  t i me a d i s tri c t 
o r  o :ffi c e t e s t  se lec t or i s  re s t o re ·d t o  no m.al . When the 
f'i r s t  pai r of se l e c t ors ha s a dvano e d  t o  t he 
21 s t  th e and { DA-1 ) re lay s  wi ll op erate . 
The op erati on o �  the s e  rel ay s  wi ll c ause the sec on d  p a i r 
o f  di re o t i ng se lec t o r s  to move from no rma l  and the s e  
se lec t ors wi l l  c ompl e t e  a numbe r o f  te st s in th� same 

manne r a s  t he fi rst di re c t i ng s e l ec t o r .  When thi a 
aw i tch re ac he s the 21st t e rminal , the ( DX) and { DX-1 } 
rel ays w i ll opera te , ·movin.g t he next di rec ting s e l ec t or 
from the norm.al po s1 t i on o  Thi s ac t i on wi ll c ont i nue un.ti l 
all i nc omi ng se l ec t ors have be en te ste d a nd the end of 
oyc l e  p oint has b e en re ao he d o 

30 0 SELEC TI ON ·  OF SEC OND DI S TRI C"T ELEVATOR When a. di re c t­
i ng a arc L 1 s 
c onne c t ed t o  a d i :ffe re n t  brush a t  c am {B ) o f  the c onne c t or 
se quenc e swi tch , thi s swi tch wi ll m ov e  from t h e  fi rst p o s i ­
ti on t o  ano th e r p o si ti on whi c h  i s  c onnec te d t o  a di ffe ren t 
dis tric t o r  o :ffi o e  · te s t  s e l ec t or o r  wi l l  re tarn t o  a nor­
mal p o s i ti on if' a sec ond c o nnec t o r se quenc e swi tc h i s  t o  
b e  u s e d  :fo r maki ng c onne c t i on t o  the new d i stric t o r  office  
te s t  s el e c t or � · 

.ADVANCtNG TO DI S TRI C T  O R  OFFI CE C O NNEC TED TO THE $.A.KE 
As sume 

nec re s t i ng in p o si t i on 5 and 
tha t · for the new se t t i n g  o f  the di re c ting se l ec t o r ,  
grotL.�d 1 s su_ppl i ed t o  SS -2-BlA. Thi s gro und wi ll 
m o ve t h e  c onnec t or se que nc e  swi tch from p o si t i on 5 
to p o sit i on 8 .  I n  p o si t i on a ;  ground wi ll b e  suppli e d  
a t  c am  ( W ) through th e o the r normal o onne'J t or swi to he s 

oontrol switch is in position 8 9 

direoting 
terminalJ {DA) 

seTeotor has advanced to 

energizing 
{CH) 

terminal wliere 

t11a t the first cion-
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to c am  (Bl:i ) and the swi tch wi ll adva nc e  t o  p o s l  t i  on 
. 10 .  I n  p o si t i on 10 � a te st wi ll be made o f  the new 

. .  di s tri o t se lecto r a s  de sc ri b ed for
-

t he fi r s t  di s ·t ric t . se l eo t o r  chosen . 

DI S TRI C T  OR OFFI CE TES T SELEC TOR C ONNEC TED TO A 

se quenc e i s  re s t ing in p o si t i on 5 and th e d i s ­
tri c t o r  offi c e  t e st selec tor c orre sp ondi ng t o  t he 
new se t t i ng o f  t he d i re o t i ng sel ec t o r  i s  c onnec t e d  
t o  t h e  sec ond c onnec t or se quenc e swi tc h  a lXl.  that 
ground i s  suppl i e d  t o  t h e  l e ad c onneo t e d  t o  SS -3-BlB . 
The ground suppli e d  t o  the ( B ) c am  of t he sec on d c o n ­
nec t o r se quenc e swi t c h  wi ll move thi s swi tc h from 
p o si t i on· 1 t o  p o si ti on 2 .  In p o s i t i on 2 ,  ground from 
SS-2 -WlB wi l l  b e  c onne c t e d through othe r norma l c on­
nec t or se quenc e swi tche s t o  SS-4 -BlA . Thi s swi tch 
wi ll adva nc e  to p o si t i on 7 ,  whi c h  i s  a no rm.al p o si ­
t i on ,  and th e gro und wi l·l t hen b e  t rans fe rre d t o  
SS-4-BlB and thi s S'R i tc h  w i l l  m o ve  t o  p o si t i on 4 .  
Grou.;a.d from the L arc of. t he di rec ti ng s e l ec t or 
wi ll advano e the sw itch t o  p o si t.i on 8 �  I n  p o s i t i on 
8 ,  gr·ound from the ( Wl B ) c am  wi l l advar..c e  the swi tch 
to p o s1 t i  on 1 0  and gro und from the L arc of t he 
di rec t i ng s e l ec t o r  wi l l  advanc e the swi t c h  t o  p o  si ­
ti on 14 . In p o si t i on 14 , a t e s t  w i l l  b e  made o f  the 
di s t ri c t te s t  selec to r whi o h  i s  o onneoii.e d  to thi s c on ­
nec t o·r . ·"s e quenc e swi tch . 

31 . OONCLUSION OF A ROUTI NE TES T When all i nc omi ng 'c i r -
c ui t e  pai r  of di rec t i ng s e le c ­
tors wi ll advanc e t o  the 2 1 st terminal s when the c onnec t o r 
c ontrol swi toh i s  re turning t o  n·orma l , t he re by rel e asi ng 
the di s trio t or o ffio e  t e s t selec t or .  Wi th the l ast pai r 
of di rec ting selec to rs in p osi t i on 21 11' th e end o f'  cyc l e  
( EC )  l amp w i ll b e  i l lumina te d . i t  b e i ng c onnec te d t o  t e r-

minal 21 · o :f  arc H o t  the ' last di rec t ing s e l ec t o r  o f'  the 
la st p a i r .  Due to the Zlst termi nal s o f  the last swi ·tc h­
es not b e i ng o onne o t ed fo r making a t e s t , the te st e i r-
c ui t wi ll no t advanc e and the {EC ) lamp w i ll be i l lumina t ­
e d  a s  a s i gnal t hat all ina oming selea t o ra have b e en te st­
ed.  I n  addi t i on t o  th i s  fi nal end o f  c ycle p oi.nt , i n  
o.ffi o es having two i nc omi ng  sel eat or au.t omatic  ·te s t f'rame s �  

DIFFERENT OoNNECTOR SEQUENCE SWITCH THAN Tmt rtRST 
DISTRICT SE!ECTO.R Assume the t the first connector 

switch 

have been tested, the last 
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there 'llitil,.l bt an int ermadiate . end of oyale poln1; ap pr{::x.1 -
:51,atel y- a t  � p oint when o?le·,,,b.al f of the inc oming a t o rs 

be en t ested..· In this ease , .. the (JC: ) la.mp vii ll be 
t.:rr os s-e on.neat'.e-d 'to the t erm.inal o:t aro H of the dil-eot;tng: 
selec t or  oorre�pond!ng· to this po1Il.li.;"' ·. Aj..l other terminal s 
ot thi s :p osit i on o'f the d1re:ct.t·ng . .  se1,ctor w111 be va�rmt 
and tht) te st .oir ou:i t will stop � ·:· ·· ·xn order. to paas point �· 

r e s tor e t o · normal key w111· be :operate d �d a.ll o.i:R:-eH:�rb-­
lng s el e ctors will :r:eturn t o  normal . .  In order t o  
·?;. �3 a t i ng  i n  the · se c ond gi'oup of &ffie e sereotors,  th e  pal� t :to<= 
'U.la:r .ci.1"'cui t keys Will . �· operated to di reo·t the tes t  c ir­
r,Jui t lo t.he f1r•t �l eot o:r� in- the eec�ond group � ... � . . -

It an.other oyo;te  i s  not1 t:t.e s:tre d ,  the (ST ) i s  
r ele ased an d  th• . (RN)key i s  o:perat ed o  · The· operat1 on;�� ot. 
:fhe ( R:N )  the (HR) r elay in. the 
t RN-1 ) and n.e operati on of the relay 

\"till o ause the l at· directing s e1 e o t or of the la st  pai:r to 
a te:p tro:Ql. the 21s t  terminal to normal wllf)re thi. s switch 
will .r&Dlain .·a.ue t·o groun.4 which is oonne o t e d  · t o·_ 11ormal op en o  . fhe ( ST ) rel ay ,  whi ch  op ere.t-

When the (DY) sel e c t or  wa$ o:ti . the 21st te.r·Rfiinal w1ll 
now rele ase and this vrJ. 11 o onneot the eiroui t for · movi'ng 
the aia. se.leot or of · the las·t : pair to .. the normal · :P.Qsi ti on �  
��he p,air of d.1r.f!.O'.tillg sel eoi-o:ts , preoed1-�, . t;tle·· l-ast p·a:tr of 
dLirec t:J..ng . ae:iee t or.s be from #the . 21 s t  
"terminal t o  their · nor mal anGl. tlie. (DX} and {DX-1 } 
relays will r e)le ase . !he ··. -?"elease o f  tb.es:e· relays cl o se s  
ground which will mov e.. ,the p:recea.ing .pai.r : ot · direc ting· 
� rnl e e tors t o  normal ·aitd t his .will c ontinue · ·unt il all 
11reo t1:ag seleot or. s  -are rest ing . on . tbe normal terminal s ""  
fhe .operati on · of the . .  ( IUT-l ) rela7 will cl ose . a circuit 

the re le aa e of tb.e {4) ) . keys sh�uld · · ·they · b� 011era t ad 
"the (RN )  ·key is released . !his wi ll remain 

���lke d u.ntil the . partieul_Ar oiroui t lceys released� In 
-�· aae the int ermedi a t e  end ' Qt cyQle p oint is . .  r�niche.d ,  th. �t 
� ) key will be op erated ., Assum.in,; the · 1nt ert1$tdi ate 

of cycle point to be on the sec ond pa ir of direc t ing ·  
c t o1·s �h

. 
e t he l ) · rela_ y ,  "hi �h .opera ted 

the ot th• {n.N J key 
"1a s ope 111at ed, will oonne o t  gr ou.nd through the w:Lnding o �r 

.ne ( IR )  rel ay t o  1ntermed1atfJ' cycle t erminals 
No & l arc of' ·the the aeoon.d of d. 1.reo 

e o t o1i; s  the {DY-1 } r e l ay hav lng due t o · or.oss ­
'.:'<Hlne c t i on a t  ·&htt busy ground blook l'>  Thi a will o aus e th.e 
: . .ti�eo ti:n.g sel eoter t o  r e ttir:a t o  th e 21 s t  t erminrd. and when 

t:rom · 

inp o mine; 

the· 
te-rminals ··),eing 

-;,"'-

':'.?-

w 111 · .. liltew-11e 
teraUt~ls 

turn ··operstiilg 
{RN) 

relay 
814'e 

operation of ( 
oontaots '(BR) relay 

'Pa.ir 
operated 
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i t  reaohe s th� Zl st t erminal the seo ond s elec t or of th �i 
:pai:r Will r e.turn t o  the 21 st t erminal , the DX r el ay ha.1J i.� 
operat e d  d.ue to the s t.rapping at the . C  ar o  o:f the l a t  
s el a t or ax�d .. X aro o f  the ·. sec ond sel ec t or .  Thi s  wi ll 
e al1. s e  th1a . - (DX-1 } relay to opera t e  and the 1st sel e c t or o:t 

pair wi ll mov e . � t o ,  nor�al· rel-e � si;p,g 'the ( SX )  r el ay .  
The 2nd s el e c t or ot tht'i . pair .: wi ll tl'l.en r eturn t o  nor mal � 

3 2 �  RESTO-RE TO . In e ase it i s- de sired t o  r e s tore 
the t ea · · o _normal · at any time ;  the ( RN )  ke y wi 
be op erat _ will c ause a ll d ir e c t ing sel eo t ors 
ar e  - on. the 2 1 s t  t&rminal to res t ore t o  normal . 
The sel ectors whioh are not on the 21. s t  t ermlna1 
nor in normal :pos it i on · Wi l l  r·emai n in this :p osi ti on due to 
the g.rou.nd whieh advane es t his swi t oh 'be itlg open when 
c onnec t or� .c·ontrol· n-i t oh is in all pos i�i ons except 1 8 $ 

. 9 and 10 .. · The test on · the inc oming c ircui t under t e s t  
will be completed t.1'JJ.d ,  a s  the t est sequ-enee swi tch mov e s  
:posi t i on 1 ,  grou.nd \?J'ill . be . :Btlpp11•d from the {RN) key 

l ·mov e the· o:onne-e t or c ontrol sw1 t oh . from. po$1 t i on 7 �,  
� wu:nf from 1lOS i t i on 7 1 will· . . rele ase 

t or �Jf fio e select or and when it t •> 
l � the d�ir e o ting s e1eo t--0r will 

When in, J? ti o:n the corres:po.U.fug {DXJ , (DX.'79'1 } 
rel a�. Wil l oper a,te . .., !his Will · oonne o·t .  to the 
tt;;)cminal . · the t�r et of the pair o:f &E(lee tpr�t 

sel��fc ter will · �ove from the 21st t ermiile.l , :r"el e a sing 
{SX.) relay ground· w1.l.l ... :·be cl osed t 

th@ 21 st et arc Jfo . l of' th• : s-e9o�d · di recting S(: 
l e o tor . of t:l:te :Pair and. t hi� sele o t or will ' . mov e .  to normal ._ 

. • <f .:"' 33 $ PAR'l:IClJLAR C I.RCUI T '?EST . When it 18 · de s ired t o  t e  
a start t-he· au.toma:tio t e s t  at · 
s ome p o.in.t;._ ot�er" i;han the f'i xed . aQ.t.· o� t i o starting :point 

. the (PC ) key is operat ed .  - ·0ne ·of. · · ·tl';l.e · (U)  keys ia . op erat t'.; �i 
wh ich gc nre1•ns the p c.ei ti on to whi ch'. the d1 reo·t1 ng  sel ec-· 
t or a dvai:v:� e s �  One of· tb.8 (! )  k�ys · is op erated . if t he 
di:t"e a t i n,.g  1'l·<:;11e ator is · t o  advan<Ye beyond terminal 9 \1 the 
No � 1 key f'or t erm:tnals 10 to l� an<i the :So . 2 · ke y  for . 
t erminal · One of the ( Il )  ke;ys . is· op erat ed in order t 

- sel e c t  t he ])r oper :pa ir of' dir·eoting ·s:ele o t ors i f  mor e 
one is , ins t al le d .  The ( GN )  ke y, · corresponding t o  t he .  
tri o t or of. f'ic e. mul tiple" grO\l.P in whi eh · the ino �Hning 
tor which is t o  be ·t e s te·tl . appe ars-� . is o]} erat ed SC) tha t 
di s tri c t  ,,n� o ffic e e.1.evat or will pr ogre ss to this gi;;·ou-:p 

·resti11tg 
directing, 

correS]) ondi~ 
terminal 

and 

. ground.· 
di'.reoting 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



CD- 20042-011-0lE ... Page 35 

By the O.Pera.ti on o:f' the ( TvVB ) ·key� ground tha t i s  sup-pl i ed 
troi the (J?C ) key will b e  conne.o t ea t o  the wind i ng o f'  the 
{DA) and ( DA-1 ) relays � Whe n the { TWC ) k ey i s  oper.a t ed �  
thi. s same ground wi ll b.e oonneeted t o  tp,e ( DX)  and ( DX-1 } 
re lay� and·, when the ( TWD )' k ey i s  operated � thi s gr ound 
w,ill b e  oonneo·ted ·to the (DY) and { DY-1 ) relays and so on � 
lf the ( TWA) · key i s  depre ased·1J · thi s ground wi ll b e  c onne ct ed 
to the norma-l p o i nt of the di re o t i ng s e l ec tor the same as 
tor a ·regal&r a.utoma t i 0  t e s t <&> .  Up on the operat ion of o ne 
of the (tfWA) , { TWB) � ( TWO ) , e to o ai keys will d e p e nd whi oh 

' direct ing selector wi ll mov e from i t s  normal termi nal . I n  
oreer ·to reach any i ncoming a el e o to r ,  i t  mus t b e  known i'n 
whi ch group of oona e aut i ve se l e c tors i-t l i e s  and there i s  
a posi t i on of each d i rea t i ng s el e c t or c o-rresp ondi ng t o  a 
group o't eonsecutiV'e aeleotora @> Thi s wi ll determi ne whi 
selector, i s  to  b e  chos en for ·the start of a parti cular 
c:t rcui t test o By the opera.t i on of the C PO )  key, ground i s  
811.PPlied t o  all the ( U) k_eys an(l t o  the ( T )  keya o · Wi th 
·th.€Jse keys normal � thi s ground. wi ll b e  conne c t ed t o  the 
first tw*n't#y termi.nal s of - arc No- . 1 ot the d1r$oti ng  

ecr�;or.� The operat ion o f  any one o f  the (U )  keya and 
un keys normal wi ll open th e . ground from the oorr e s­

po;uding termi nal of the first and sec o nd - ten t ermi nal s of' 
No @ l ot the . directi ng selec tor .. The operat ion of the 

( 'r  key lo o- l will clos e ground f rom the {PC·) key t o  the 
t;�;;�"Y�tinal of the :first ni ne · t ermi nal a corl'espo ndi ng t o  the 

k$y whi ch i s  operated and the swi toh wi ll pass ov er 
s poi nt to th e termi nal b etwe en 10 and 113 i nclusive 

spond. i ng ·to the ( U) key wh1. cih i s  6:?e:ra ted !lb . Wi th the 
key No . 2 operated · and the ( U} ke7 No . o opera ted , 

g1"�:nu1d wi ll be - suppli ed the fi rst- 19 terminal s and t:he 
sel ��otor' will s t op on tll.a 20th nal � The operat ion of 

c)ne of the ( GN ) keys transfffre the ground suppl i e d  a t  
2 from the brush o f  arc J o f  the dire cti ng sel e c tor 

lead _connected to t��rmiJt'lil.l J a rc of the di reot-
sal@c'tor whi ch. corresponds t o  th-9 operated key �  Thi s  

cancels the di atr'i ct or • off'ioe group s et ti ng a s  
tgn.ai,H�<l ·by ·the dire oting_  sel ectors_ and sub sti tt1.t e s  the re­

a �rtriot o r  of<f1 c$ gro't1p aoeording to the 
wh i oh .i s depre ssed .  :l:he when op eratedp 

'th.��:. iSleeve l ead that is �lonnacted to· the offi ce 
clo s e s  ground to lcHsld. ng o ontaot of the ( 1rI ) 

the ab crve P th� ope rat i on of the 
i!1ll s tart o ning and it wi l l  

·i(� • poi nt where strlc rt group is s e l e o ted 
wl prooeed to of the operated oo ndi -

t;r1·� \ TI ) relay due ,�;t�r�und suppli 
· '.l: ' L  thi s  p o iJn.t � \Jvntro l  se que n c e  

settins 
(PC) key, 
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swi t oh will b e  i n  p o s 1 ti ori 7 and the dt s triot &el ec to r  
wi ll b e  r � s t i ng o n  the fi rst termi nal or th� d1 atr1 o t  o.r 
off'i c e  mul t i pl e  group . In · order to res.eh the part i ou.lar 
o 1 roui t s  th e (.YPB·) key or the (APB)  key i a  operated .. . Thi !3 
wil l elevate the di stri ct ·  s ele otor , to a hi gp.er termi nal . 
By the operat ion of the (KJ?B ) key , the short oi rotl,it around 
the ( PB )  relay i a  l.11emov ed and thi s relay -operates through · 
the ·primary winding of' the ( '?I )  relay t o  ground through 
th e ( PC )  key and the back eontac t of the (.ZC ) relay . Ground 
through the oontao ·t of the ( �B )  re lay ,  causes the op eration 
o f  the ( PB-1 ) relay wh.i ah locks t o  the bao·k c ont.act of the 
( DP )  relayo The operati on of the ( P�-1 ) relay c lo s e $  ground 
for the operati on of the (ADV ) relay � thi s  re�ay i n  turn 
clo si ng ground t-�u.i the operation o'f the (LUS ) rela.y � Tho . 
( LUS ) relay suppli es . ·ground for the operat ion of t�e ( RS-2 } 

relay whi ch• i n  tu.rn. operate s the ( RS ) _ and ( STP-1 ) relays o 
The O.P erat i on of the , (RS )  re.lay closes the o iroui t for -1.;he 
opera t i o l;l  o"f the ( RS-1 ) rela.y and al s'o clo ses gr·o:u.nd for the 
-0pera t i on of the up�drive magne t of the distri ct o� · ofti ee 
sel ea t or o  Th.e opera t i on of the ( RS-1 ) relay also o pens 
the operating · o ireu.1t for the ( RS )  1;md . (STP-l ) relays but 
the s e  two relays l o ok · to the o·o ntaot of the ( STP-1 ) re la7$ 
When the ( O }  oom.mutato.r ot the di stric t  eele c tor olo s �s 
ground fro·m the ground segment to the ( RS )  relay, th• C-��!P"·l}  
re la y  relea s e s  and, a s  the commutator segment opens,, the 
( RS }  r elay rel.e a s e s ,. s t epp i ng the u�driv e of · "the d1 stri et 
s el e ot o:r;e·. The re l ease ot the· ( R S )  relay al �� o.lO se'S. 
th rough the ( E }  i nterrtl.pter tor the opera.ti:on o t  the 
relay , whi ch re l ea s e s  .. the ( LUS') relay ; and shunts down the 
{PB )  r e lay o I t  al so clos ee a oonta ot whi oh conneots the 

winding o:f the ( DP )  relay t o  a c ontac t ot · the .( RS-l ) relay 
so that when the i nt e rrup t e r  breaks , the (CR) . relay ·will 
rema i n  opera t ed and the (DP )  relay w.i ll operate • .. When the 
(:QP ) relay operates , the lockillg ·grount!. f'or the ( P.B-J.} relay 
i s . remov ed and thi s relay r.eleases9  opening the operati ng 
ground f o r  the (ADV ) relay. On the sea ord cloa e1 peri od 
.of the i nterrup t er ,  ground i s  aupplted for the operati on 
or the ( R3-3 )  r elay prov i ded the ( M:PB )  keT ha s .b een released <!) 
The op era. t i  on of thi s r·ela.y opens the holding o i ro��:t t fo:e 
the ( RS- 2 )  r elay and i t  releas e s .  The release ot thi s relay 
opens the holdi ng ci r3ui t for the . (ADV ) relay 9 permi tting 
i t  to relea s e o Up on the rel ease of the (ADV )  relay . the 
hvl� i ng ground· f or the ( RS-1 ) relay 1 a  remov ed and thi s relay 

~:round 
\CR} 
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·. r E- l eas e s 9  p ermi t ti ng the r e lea s e  o f  t h e  ( DP }  and ( CR }  
r e lay s . At the s ec o nd op erat i on of t h e  ( :MPB }  key , · the 
ent i r e  cyc l e  of o p e ra t ion wi ll be rep eat ed and thi s wi ll 
b e  cont inued unt i l  th e di striat s e l e c t o r  i s . r e s t i ng on 
t h e  proper t erminal in t h e  d i s tri c t  or of'.fi a e  mult i p l e  
gro up 0 By the op erati on o f  t h e  ( APB )  key " the di s tri c t  
s e l ec tor wi ll b e  advanc ed automa�i aal ly · by the s ame ao t ion 
a s  wi t h  t he manipulat i on of the { MPB ) k ey , th e only diff er enc e 
b e ing that if the ( MPB )  k ey r emain s  op erat ed , the c ir c ui t  
c anno t advanc e unt i l  i t  i s  r el e a s e d  or t he (MPB ) k ey o anno t. be 
opera.t-ed a s eoond t ime if' it has b e en r e l ea s ed b efo r e  th e (DP )  
r elct;:y o:pera.t e s , otherwi s e  the (DP )  r elay wo uld r ema.in o p erat ed 
due t o  the ( RS-3) r e lay no t b eing :p ermi t t ed t o  ope ra t e due to 
i t s  o p erating cir cuit. b eing op ene d  a t  the (KPB ) . key .  The :r e ­
l ea s e  o f  th e ( APB )  key wi ll stop t he· advanc ement o f  t he d i s ­
tri c t . s el ec to r . · When t h e  di s t ri c t . or offi o e  s el ec tor i s  :pro ­
p erly lo ca t ed on the d e s ired di stric t  o r· o.tti o e  mul t i p l e  t;er-

· min�l s wh i c h  o an  b e  det ermined by th e o p e rat ion of the ( LP ) 
k ey � thus i lluminat ing thEl lo c a t i ng lamp s , . the (PC ) key i s  
r e l e a s ed .  Th e r el eas e ot the (PC ) key wi·ll r e mv e  'th e ground 
from t he ( TI } '  r elay windi ng and o Q nne o t  thi s winding . to the 
t; � H rt sel eo tor o If the incoming s el fl}Q tor i s  busy 9 the ( TI )  r e ­
l ay wi ll r e•ain o p erat ed ..  If' no t 9  · thi s r el ay wi ll r el ea s e  and 
p ermi t the t e s t  c ir cuit to func ti o n  the s ame a s  in a regular 
t est . · 

34 0 ..\LA.RM· SWITCHES 
34 . l BUSY TIKING SELECTOR When the . s tart k ey i s  

op era. ed thro ugh the ( TR )  r elay 
rack contae t to the 'rel ay winding o Thi a 
r elay: op era t e s  and looks t o  the s ame gro und ..  The 
op eration of' the ( BY )  relay. connec t s  i nt errup t ed 
ground to th e t erminals o f'  aro No (J 3 o :r  the busy 
timing s el ec tor swi tch , whi.ch s t ep s  the s elec to r  
one t erminal for e aoh clo sure o f  ground . Th e 
p erio d of· th e int errup t er c los ed and op en per,ioda 
i s o n e-half minut e .  . · Th erefor e by vaey;ing th'e 
strapping o f  a�o Bo o 3 �  vari o us t imes may b e  
had b efo r e  the brush o f  th'i s  arc arrive s a t  an 
o_p en t erminal 9 s topping this swi tch. If th e 
s elec tor advano es to the op en t erminal of ar o No @ 3 
b efor e the ( TR )  relay operat e s  due to t h e  di s tr i c t  
or offi c e  s e lec t or b eing busy 9 ground from t he ( BY) 
re lay through No .  2 a.re , through t h e  ( BY )  lamp to 

tea, ground is sup~li 
{BY) ' 
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b a t t ery at t h e  alarm e ircui t wi ll cau s e  the lamp 
t o  i llumi nat e as a busy signal . The co nnec ti on 
a t  t erminal s o f  the No . 2 ar o i s  made on a t er­
minal corr e spo nding to the o p en t e rmi nal of t h e  
No . 3 aro . If t h e  .di s tri ct o r. off'i o e  .s e lec tor s 
ar e no t busy , th e ( TR )  r e lay wi ll operat e b efo re 
the s el ec to r  has an o ppor t uni ty �o 'arrive at t h e  
o p en t ermi nal o f  arc No . 3 .  The op erat io n o f  t he 
( TR )  r e lay w i ll r eleas e the ( BY) r elay and ground 

. .from i t s  back c o nt ao t through are No . l o f  th e 
s el ec t o r  wi ll c au s e  the swi t c h  to r e t urn to nor­
mal , ·th ereby no t c lp s i ng th e ot roui t to t h e  busy 
lamp .  I:f the· swi toh advanc e s  due t o  a busy condi ­
t i on . the alarm c an  b e  s t o pp ed by · th e  o p era t ion o f  
the ( TA )  k ey .  _ The ( BY) re lay wi ll r e le a-s e and the 

wi ll retrurn to normal du e to th e ground 
through the b ack c ont ac t of the 

( BY}'. rel.ay ,  thro ugh the No . l ar o to the magnet . 

34 . 2  TROUBLE TIMING SELECTOR When t h e  ( TR )  relay 
s upp li ed t o  the ( W )  c am· ot 

the t e s t . s eq:neno e swi t o.h in p o s i ti o n  l and when 
the t e s t  s. equeno e swi t o h  move s from no rmal , - ground 
i s  mpp li ed t o  the ( W }  · c am  by the No . 4 brush . 'lhes 

ar e c o nnec·t ed through the ( TA) key to th e 
r e lay . The ( TBL ) r el ay wi ll o p erat e and 

lo ck to th e eame gro und and wi ll also clo s e  int er ­
rup t ed· gro und , who s e  p eri o d o f  o p en and c lo s ed c ir-­
cui t i s  one-half minut e e> to th e No . 3 ar c t er­
minals to tbe st opping ma�n et and _ th.e s wi toh wi l l  
s t ep o n e  po int every halt minut e .  By varying the 
numb er o �  t erminal s  co nneo .t ed cons eoutiv ely on the 
No . 3 arc 9 the t o tal t im e  fo r the sWi toh to s t ep 
t o  an o p en t erminal Wi ll b e  r egula t ed .  IL the 
s ele c t o r advanc e s  to an op en t erminal o !  arc No ® 3 
b ef'o r e the t es t  s e qu enc e s wi t ch ha s mad e complet e 
t e st s ot the offi c e  s e l ec tor � gro und . f ro m  the ( TBL ) 
r el ay through arc No o 2 wi ll o p e r a t e  the ( TBL ) 
r egi s t er whi ch , in turn wi ll o aus e the l amp ·  to . 
i llumina t e  as a tro ubl e 1 ndi o at i o n  and al so c aue t  
th e. ala rm c i rc ui t  t o  func t io n .  The . r egi st er wi ll 
r e c or d  that a tro ub l e  ha s b e en enc o unt er e d .· The 
c onnec t i on at the t erminal o f  th e No o 2 arc i s  . 
mad e  o n  t erminal s corr e spond ing to the op en t er­
mi nal s o f arc No o 3. When th e swi tch has adva..no ed 
to a troubl'e p o s i  ti.o n ,  i t  c an  b e  re le a s ed by the 

S)Vitoh 
b'eing · aupplied 

operatesj ground Is 

~rounds 
(TBL) 
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operat i on o f  th e (�A ) ke y .  T.b.ia will oa.us e the 
op erati on of' the ( TBL ... 1 )  relay , th:u.s opening the 
circuit to the {TBL ) rel ay . This relay will re­
lease and cl os � gr()\Uld through i t s back oontact 
to the No . l arc terminal s whi ch are s trapped , ex­
c ept in the normal pos i ti ons of the swi t oh·,  t o  the 
interrupt er contact of the stepping magne t and 
the swi t ch wi ll return . If the t e s t  c i rcui t  i s  
advanc e d  wi thout t:O.e o pe ra t i on of the ( TA )  key , 
the ( �BL ) r el ay wi ll be rel eas e d  when the t e s t  
sw itch r e turns to �ormal a.nd the tr oubl e timing 
sel ecto r  wi ll to normal. in the same manner 
aa it the ( TA )  key had b een operat ed . When a.n 
0 ceX: . t e st is made . ' :the t e s t  se quenc e swi t eh will 
return to normal. b•to re the trouble timing a el eo­
tor has advanc e d  to an open t erminal on arc Bo . 3 0  
The ( !BL ) r el ay wi ll therefore rel eas e ,  al os i ng  
ground from. i t s  be..ck contac t , through the No . 2 
ar c "  to the st epp:tn.g and the timing s el ector 
wi ll return to 

35 . ADV.ANCJEMD! OF TEST SE ENCE SWI!CH BY ( CA KEY - In 
case e e a  s e quenc e swito s ops n any poa. on e tween 

• 2 and 1 5 , due to failure o:f the di s tr ic t ; o:ffi e e or in0om.­
ins se leetors to prop erl y the. operati on of the 
( CA )  key will'· caus e  the ( CA )  relay to operat e , $hereby 
moving the t est se quenee swi"t ,11 ' dir ec tly to p osit i on 1 6 . 
:?he operati on of th e ( CA )  will al so cl ose the circui t 
?or the ope-rati on of the ( CJ.;..l )  ·rel ay and atso clos e a oir­
eui t for the o:perat i on ot th e ( SO )  rel ay when the test ss­
quenee switch is in p o si tioI1 . .  16 . The ( CA- 1 ) r elay having 
operated , w ill rema in ope.rate4 as as the teat sequenc e 
switch remains in pos ition 1 6 � The rel ay , when 
operat e d , will cl os e tha t i p  and ring leads , 
by :pasa ins all equi pm�nt . t est at)qu�nc e switch wi ll 
l�emain in pos i ti ori · 16 unti l  ( CA )  ke y  i s  releasedo per­
mitting the ( CA )  relay to This will remove the 
grount from the wi ndi ng ot ( SO }  relay · wh1 ah will p er-
mi t the ( BO ' ) re lay to operate,. · !he operati on o:r this re­
l ay . will cl os e ground interrupter to the ( #9) 
counting rel ay . Up on t he o »•�ati on of the ( 8 ' } relay as the 
i nterrupt er cir eu it ol,os e s  col;lta.c t ,  the · ( A! } relay 
operates tm-ough a make c o nt ac t  of the { Cil ) rt11lay. �his 
advanc e s  the s e quence sw1 t ch from pos i 'ti cn 1 6 �  !he swi tch 
wi ll rema in i n  posi ti on 17 unti l the ( T G )  or {ll!G ) relays 
operate ,  causi ng it to move to p osi tion 18 . j";he tes t 
s e quence swi t ch wi ll then move to normal in the ordins.ry wa:y e 

th i t 

return 

m&gnet 
not,na.l. 

I 

long 
(OA-1) 

:tundamental 
tlie 

tlie 
relea·se. 
the· 

·through.the 

Its 
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In cas e a cl osur e  is not given , whi ch w ill operat e  the ( TG }  
or {MTG } r el ays , up on th e s e o ohd operation of ' the ( CA )  
ke7 . the ( CA )  an4 { CA-1 ) rel ays w ill a.gain operat e and 
th• ( AT }  rel ay wi ll ope.rat e over a cireui t througfi the ( OA-l ) 
rel ay . When the ( CA )  rel ay rel eases up on the rel eas e ot t he 
CA key the switch will move :from posi tton 17 . The swi.teh 
wi ll move from pos i ti on 18 over the regular c ircui t through 
the -{ T I ) relay. 

36 . REPEA� TEST In cas e it i s  de s ir ed t o  r epeat a t est 
on a. s el ec to r , the ( REP ) ke y w ill be o:p erat'ed 
b efore the te a t  s �queno e swi t ch arrives in pos i ti on 17 . 
Wi th the ( REP )  key . operate d ,  gr ound will b e  supplied f'or the 
operati on or th� ( REP )  rel ay . I-t the ( REP )  ke y i s  r el e as 4' d g  
aft er onc e bei ng operat ed , before the test s e quenc e  swit ch . 
returns t o  normal , the ( REP )  rel ay wi ll rema in o perat ed 
unti l the t e st s� queno e swi t ch moves tr om po si ti on 18 . The 
operati on of the ( REP ) relay trans f-ers the l e ad for the op era­
ti on of th e  ( CT }  r egi s ter i n  cas e of regular t e s t  to the { RST ) 
regi s t er in order to r egi s t er a r epeat t e s t .  This regi st er 
operates wh en the t est s e quenc e swit ch i s  in pos i t i on 17 and 
i ts operat i on oo nnect s ground to the rot or magne t and the 
t e s t  s e quenc e swi t oh. wi ll move from pos i ti ons 17 and. 18 to 
normal . In c a s e  a thre e- wir e incoming 1-s b eing t e a t ed wi t:C 
the ( APB } key and the ( REP  ) k�y operate d , when the ( T I  ) relay 
i s  operat e d  while th e t ea t  &e queno e  swi t ch i s  in pos i t i on 
16 s o  th.at the i ncoming ael e o tor will b e  releas e d .  i t  wi ll 
b e  imp os s i ble for the t e s t  cir cu it to advano e to the terminal 
higher up be caus e of a short cir cuit whi ch !s plao e d  aro und 
the ( PB )  rel ay whil e  the ( REP )  rel ey  is operA.ted . 

3 7 . CONT IItUITY In or der to rno.ke a tost o� the con­
on the in coming s el eotor , the { BC }  

k ey i s  operat e d . The opera ti on of th is key , in oonJunction 
wi th the ( B ) an d  ( G )  keys , w ill transter the leads whioh 
are eo nne c t ed to the counting relays for incoming brueh 
and incoming group sel eoti ons to any de sir e d s e t  o-r. oo\mt­
ing rel ays so that any in ooming bru&h ma.7 b e  oonne ot e d  in 
any incoming mul t i p l e  b ank  group . It wi ll �l s o  transfer 
the lead c onn e c t ed to the counti ng relays governing final 
brush se lec ti on s to th� counting relays whi ch will sel e ot 
the #l :final brush . �he . lead whi ch is conne c t ed from cam 
( U-3 ) t o  the nint� p ai r  of', counting relays as a counti ng 
devi c e  when the t e st ae que·no e swit ch i s  in pos i ti on 15 will, 
b e  conne cted to the fi�th pair ins tead , thus canc elling th� 

I 

given Incoming 

BRUSH 
tinui ty of' ·the brushes 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



�,·iod <'J1� .,IGi:me that i s  requ:L:r·ed !l regu.l ar +, est � Tl"rn 
.t. ':tad ov er which the olosm"<la i s  made- for the fundament al 
�; 11'> and ring leads in a. regular t est , while flnal t ens and 
·�·111al uni t s  s elections. · a1"'e being made , ·�nll be opened o A 

�tosure will be m.aQ.e tor the operat ion o f  the rot or :m.agne t 
v,,rhen the t est sequenc <ii swi teh i s  in pos.it iona 8 to 1 2  and 
1 t� "ilfill therefore move fr'Om position 8 directly i11to pos i ­
·t i on l3 e In pos it ion l3 jl .  the operate test for t h e  {L )  re -
.. ay of the ineoming will bt appli ed  and the t est sequenc e 

swit ch ltill move to posit ion 15 , the action being th� saro.e 
e.s in a regular t est In posit ion, 15 , 'the t1m.e e1em.ent 
will be oano el.led and the swi t ch will move froJg posit ion 
15 as in a regular t est wi th this except ion $ The ( SO )  re -

will b� operated . The o:pere.t�:ne .oircuit . �tor this · re ­
will ope:n a s  the switch moves from posit ion 15 and t he 

' )  relay will operat e .  In pesition 16 the #9 count ing · i11.ay i s  i.n c ircuit as a.l:ready · citescri·bed, the locking 
ground supplied t o  the ( 9 ). aad (8} pair comrt j.ng relays-/ 
i s  rec eived :from the ( BC )  keyfl whioh is operat ed . A.a S<JoJ1 
ej.s ·the { 8 ' )  relay operates �pon · t he next int errupt er closure 
the (AT )  relay o:per·at es th:rettgh the 00 key oparat ed and in 

advanc es the test . circuit from posit ion 16 � 

� If' 1 t .is Q.-esi!"ed t o  :pas.s al.l .· 
i11cH.nning selectors which a:r�e b-uay rather . than to. wait· f'or· 
them to become idl e .  the (APB)  key will be operat ed so that 
tn.e t c.urt set will au·to:mati.oally pass a busy s_elector . 

opera:t ion of the (APB) key . a eircui t · whieh no·r.mttlly ·· 
short-oircuit s  the (PB) relay ls opened � Therefore , · in 
mase an inc oming selecto;r i s  busy th.e test ciI"QUit 
1- s  making the t est · ror busy 1 the reiay Will operat e �  
The operat i on o f  t he ( PB)  relay will close a g1�ou:nd for 
t;. he of the (PB-1 } rela:. y ;:;  tfh. e ope

. 
of the 

relay will clo s e  a conta.ct tor the ( BY) 
rt.11gister . It will E;lso o aua e the relay to operat e 
and will lo ok itself t o  the baak contact of t).e (DP) relay � 
The ·  opera.t 1 on . of the (ADV) re1.ay will o,los� . .  the , operating 
ci:rou.1 t for the . relay and lock· i.Jis.el.� to the make 
contact ot the re�ay when .· tJa1s op•rates .  The 
operat ion or tlle (LUS ) . rel.al' will operat ­
ing the ( RS-2 ) relay which , will operate: ;th•· an d  (STP-1 } 
relays . The operat ion o f  the ( RS )  re1.y· will .. supply ground 
:for the operati on . or the ( RS-l ) rel�y tU!d ,  . .  wh.eu:i this relay 
op erat es , the up -drive o r  the otttce selec tor 
wi ll be connec t ed to .ground . .  When the G.lstri.ot s elector has 

o_l'eration 
(PB-1} 

fLUS) 
(RS-3) 

when, 
(PB}, 

.but 
of' 

ration. 
opera.t-ing 

(ADV') 

· ~olay 
supply;,groun.d' :tor 

. ·- (RS) 
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- . . 
st epped one term.inal ,. the ( RB )  r�lay will be rele1fi�Beo, llt 
elosi:c.g . ground uhrough- the intsrrupt er - �or the ope1 .. atiol'.:f. 
ol: tha ( CR}  relay when th<t: interrupter eontact,s a:t•$ niade 
The operati on of the ( CR) relay w111 �eleas e the {LUS) 
relay, rarm.1 t t !ng t he loca.t i:ng sw1_t oh 'to s t ep and will. 
also place a short c 1 reui t around the {PBJ relay • · <uu1s :tng 
it t.o re1ea.se . - wP.en the int errupt er breaks _ 1 ts- contact si 

the (DPl r-elay. will operat e;  opening t he holding ground 
:from the (PB-ll:- relay , whi oh Will reiease , ·· 1n turn rem.o-rr� 
th.e operat ing gro®d ·fi-om the (ADV) rela.y . At the rie9 on�:� 
closµ

.
re {ff

. 
the ·i_ nt.errupt er ,  the re1ay. wi

· 
l
. 
l ope . . rata � 

opening. the b:'11ding eireui t s  tor t he RS•2 ) The 
releas e of the (RS�2 ) . · relay w11l permi t the. relay tr,) 
releas e ,  1n turn · relea.s:ing the (RS·-l l relay . The {RS-1 )  
relay releas ing , will releas e �he (CR) and (DP) rel$,ys � 
At the t ime the fRS-�l relay rel.eases , the operat :tng oil'*-· 
cu1 t tor the ( 'fI )  · relay will open and this ;relay ·will 
re:lease unles s  the j,.ncoining select er · t.o which the di stri c t;  
o r  o:t:ri ce .  s-ele�tor .aavan.oes · is  b1isy . Thi.s · rel.ay . will re·,.,. 
leas e and a t est of this e1rcu1 t will be made·. - :  .If t he 
incoming sel ector is busy, the (T-I } relay will not reletuH� 
but the ( PB-l )  relay will operat e -an..d the di strict s el.:eetor 
will advanc e .to the t erm.in.al . -1r· ·the (R�.} key is 
oper�t ed while ·the {A.PB)  key is opera1red , the f\l,nction of' 
the (APB ). ikey is eanoelle4 so t hat thtt distri ot or off1o e  

. selector wil'.l no t  adva;nee to. ·,the next effic e · 
· Thi s_ ea.nciIDllatiou �'.i$ maie when . ·the .- .(REP) �elay · operat es. � 

39 e When the test eircu1t ·. 1s. ad.�an� ed 
s o  that the 41.a.t:rict . selee,t-or is l!*est�ng �n a busa _ i:nemn­

· 1ng , . the . . .  r.:.:11.ay_,_ w111 · · Tli·e · op,eration 
otv ·the- (MPB l key Jiem0ve �. Shllllt- around the 
(P:B)  re1a.y i s  1n t.he bol41ng c1r·cuit ·· tor �he (TI ) 
relay. Trr:ta· w1,i1 cattae the ' (lrl3) relay ta operate .  · The 
operation ur the. (PB)' Will ; CS.WH� .t'he .; opera._1o:a ot 
the - (PB-l ) . relaT � .irb:·is· will . al1 other re­
lays � as exp.la�ned _ un,der ·•Automati c  Pass advancing 
the distriot :t . . o 't_ next termt·n

. 
_ .However ]ll 

adva;no-e wh-e;n the a.nd relays 
have : e¢mpl.eted their :tunc t1on becaus e of 

the operating circui-G - the ,_ :RS -3 being open • .  Y(hen - the 
(:MPB) key :ls (BS-3) relay will operate , releas ­
illg a.11 oth� .::rel,�s • - -
4o � oJ' �EST 
Whetl it is to lD.8ke · �  rapid t est by a busy 

next 

. W'!;l;l 

rel. .. a. t~ 
(ADV) 

r.m,ud.n operate~~ 
i#·.U-0Uit· 

. ·. ,;-al.. •. 7. 
:tela:y-

sel.ector 
th& circuit. OaI.ll:tOt; 
and interrupt·~r 

tor 
re.leased·: the 
r>IP.an,ted 

h:e 
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tpan jib.fl final tes t l ino multipl e ,  �he (:SL )  
ope:rat;ea.. !fh.e oper.a ti on cf · this key pr.,pares 

for the �perat ion .. o..t. the {BL )  rel ay and also trans fers 
¥�t1ioh are co·lll:leoted t o  the count 1.ng relays t·or 

e �1t ing i;he 1n.eom1!JB tina'l selectors to t e st l in� 
multipl e to different. counting relays whi ch will dire ct the 
in.aoming $�� final eel:tctQ� to a b usy line . . It ·wil l open 

_ circu.its when .the · · test :sequenoe 
swit ch. . in lfi . eJ1:o•pt 1n the · csee  ot . a  24 
in.oomi� when the f_ !l' ) relay will be _ operated,

_ 
\Jith _ 24 __ volt 

inc omings-, due to e. · transfer at · the (BL )' key i a non .... operate 
f� of inoom.ing { A )  rfla7 will be me.de .  . .tt will aloe e 
ground tor the ope��t ion· ot the ( RP) relay wh•n the t e st 
e eQUenoe switch oomes into )Oe iti()n 15 alld ·a1 a o  for the 
operation· of the :relay. In posit ion 14 t}le · 
Gp®rat. ·10

_
·.' __ n_

. _ o f. ( Q ) ;  .. .. .. (. 02 ) r
_· 
slays _ _ 

• the . .
. d o._ ... •ak*J conta c t  ot the - fQ2 ) relay operat es the 

instead o:t the ( � )_ - ·  oloees a grov.nd · oam 
13 p'os i,tion 14 a OG!lta ot _of the {BL.) , 
whieh operates the· ral·ay and the seq1J.enoe ·ewit ah then 
adva.net� from posit ioµ' 14 ,;··1n t·he ms:riner. 
the s eleotor . �s _ of · the 
relay not be in _poaiti on 15 , and: , in the 

·sele ctor is . of 24 volt type , ; ( RP )  
no r .relays in posit ion 15:• ··.·· Til·e -tefJt 
o 1reu1t will funation. same as for an aut omat ic te s_t 
u.nt il rea oh$e posi t�on ·a, 5 .  At t:.tia point • there . will b e  
three <l; �ftere:nt o� a oo ord1ng to of 

lor a vol t " ino oming sele ct or , the 
o i�au1t be . .• . .  · ,G:"'oiu+d w111 · be euppl i�( frp� tAe 
( J�s ) through fBL )' key for the operat ion of 
( A.! )  ancl ( BP) relays, . l!hl).: : operat ion .of the' ( �111 
move t]1e test . seque11�e . �:" om p o's it i on i·5 

ot the f wil l r everse the . ( �') '.  
When sequeno• move& t o  :positio11 
fundamen\'11\1.oircuit will )·e · ·cl o s ed t o  the ( p )  
relay· ·releas�e . ;- T_h·e relay wil ;l  . .  

trom __ busy in turn opera .. . and 
#l of j the so , BO;' � 
When · _ f:so;• ) th• . • relay a ( r�lay a 

t 
( 81' ) on · cl o Ern.re of J' .. a 
ouit is closed :tront conta ct of (BL ) 
t o  OJ)ere. te the ( A! )  relay whereb y the . circuit advanaes 

fundQmental t•ip, anl .. npg. 
_ 1e poe i tl·,tJ. .-· _ v.9rt 

inoo111i~ 
. lflill 

inooni.~.ns ... _ .. 
f,,tfJ 

it, 

inooming~ 
will 

oe.m 

opera~idia 
the_. test 

: re:tlay. !his 
thro-q.gh ••ke 

(SJ.}-

uion 
g:ro.un · n the 
(BLl re.lay 

:t~om 
relay. 

opera.ted 

· regular In case 
. three~w:.tre type' tlle fA!) 

oaso_ 
. the· 

will be .operat.Et'd 
the 

ways· 
48 

openet\ 
tlie 

O)l~_ration 

neithe:r tite 

the ·tn,e 
fm:ldauiental 

t:n,· '' 
~TJ re:Lay ·-

swit:ch tand t:tl.et u> fe1a;r r·s1•:1. 
··iswitch 16· the 

'P• .. )· . . and': thf (Sl) 
. wtll ~ operate·· -<:>n tlie, ·-• 

reverse.Is the lin~ . tirJi ."¥htJ #!5, #2, . _ 
pairs . oount~1.,J'~l11ys· ~~ . . e.~cl :J'O•~'·•r";p:1.ye. 

t~ rela.y·, .. i~ 9p41r1:-1ted,. . OJ)eratio~· ,9f thHJ 
~los'es path:,,yEi.J;h41 _ #9) counting · .... ~lid .. ···. gfqun4. 

ia sup·. p.·-.. 1 .... -.. 1 ..... ,·• ... d .... o·.· the ...... ···(···· .. ·.#9 ... · .. ·· .. · .. ·.· ·/·· ... · .. --· .. a .. n.··.a f 8) c. ountirig···. r. elay··•·· s·.·.·.·" .. · .. ·• .. ···for ... ·.···•.·.tli.·····e.·.···_.:t.· ... r.· l.ooki:ng 'J>.S.th from i;i, · BL) relay~ Upon the ot,•ra ti c:-n o~ 
relay end tll.~ ne:zt interrtip,~r o!.r-

throngh' the the · · rel'ay 
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out of p o s it i on 16 a. a  already d e e orib ed .  It will rem.ain 
in p os iti on l "l unt il the inc oming has returned t o  ·norul , 
sat i s fying the ( TG )  tes t .  The t est  s e quenee ew1toh will 
then move t o  normal p o s it i on the same as i;n a regular 
aut oma t i c  t ea t .  · -

In cae • a 24 vol t  inc oming 1 e being ies ted . · the 
( TB' )  relay will b e  operate d .  Thie will Qpen the l ead which 
ope rat e s  the ( RP) and ( A� )  relays when th«t · te st aeque:noe 
swit oh moves t o  p o si t i on 1 5 , �s was the .oe.se with the 48 
volt inc oming s elect or . It wil l ol oee the - tu.n.4.amental tip 
and ring cirouit through a.n · 8 000 ohm rest-.etanee·. 'This wil l 
s ot a s  a non-operate te st on the ( A l  :r·el�y . 'of .' the ¥icom1ng 
o irouit . In p ositi on 1 5 , the (p ) relay wi11 :operate , 1n 
turn operat ing the ( so )  relay. !he ( o:rrr.-1 ) r•lay wil l 
oparste in p osi t·ion 14 a.nd rema in operated: in. poe it i on. · 15 . · -
and there fore gr ound from the back oouta ct - ·<>� the (B-0 � ) · _ 
relay wil l b e  suppl ied thro ugh the int•rra.p�ei'_: t &  th• Bo .- 9 
pai:t of count ing .relays . The oount ing relays 1'111 �d.vance . 
for ee.ch ol o s ur e  O-'�- the interrupter �and :tina.117 - a  grotQl.' · 
wil l be supplied- � o  the (l:I-3 ) cs.m tor the operati on. of iihe 
( RP ) end ( AT )  relays . Th.is interval reqll,1re4 for t�e 
tion ot the counting re+a.ys will permit· the t�oaing 
� o  advanc e ,  in cas e  the ( A ) rel ay operate& _ :talse-ly, sufti.Qient� 
ly to the. reverse battery · t o  ·oe.ae• tb.•,; �eleas-e · of .. 
the relay, the reby all owing the ·(BO.'J rela7 t o  operat e , . 
ope ning the gr ound from the int errupl•r: e.d the 
test e e queno e swit ch from moizing. from 1'tt.S.1�1·oa ·lJh'. 
( A ) re�ay d o es not operate . •  -the gro�d •1el1. wil l b• euppliei 
to the (A� ) rel�y will oe;us e i ta operatien •n4 th• swi.t ch 
will move :from p osit i on 15 . _ !he operat1 Q.J:l- of,_,. tae. - -( �) r•• 
la7 w ill  rever�e t'.he ( P )  :rele. y. When tAe j-•e·t · eequenoe · 
switch.  movee 1;o  1 6 , the act ion wi_ll<l>e the B"111• as 
for . 48  volt inc:�ing sel e ct or .  In oe: e e  th•- _s el e ct or 
ie a thre e •wi·re tn>e , the ( LI )  relay will be .: operate,&.. The 
action under th�a oond�t ion wil l  b• thEI same -'CJ.o p o$it i qn 15 
as f�r an;r three�wire inoom.1ng . · When the tee� .s_e'qUeile41\ 
•n toh 19' in poaiti on 1 5 ,  ground wil l b·� · suppl ied. to the · . -
( RP_ . ) wh_ ioh

_
_ i __ l reverse the < P_ } . .  Gr _

_ 
ound ._1;-1 __ �1 .b e 

from · tlle _ aonta ot of the (_B-O ' :relay to '. the, 
interrup·t•:r- tor.;. ,the _ O)>era t i on Of the No . 9 :pa.1.� . of oo\Ul�.1ng 
relays . Tlie c·ot11nting rela ys will adT,enoe _ 1lnt.ll groUD.� is . 
suppl ied for �4e operati on of the LA.� ) r• la7. _ !he operat ion 
ot the ( AT )  r•tay will move 'the . te st .sequenc e swit<th 

permit 
( p) 

relay, 
·supp11·e4 

J)Oeit1on 

wi 
ba:ok 

4pe.ra­
••leetor 

'n•. ohiblting··•.··.•.·. 1
·• · ·. - · · I~.the 
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from pos i tioll 15 0 - When ,  .the t e e t  s e quence s\Vi tch i s  in 
p o s i ti on . l6 t  the- ground whi ch · was s uppl i ed for advancing 
. th e o ther two. typ es of incomings is transferr ed for the 
op era tion of the ( Tl )  relay. � The oJ,J era t1on of the ( Tl )  
relay will r el-.eas e the incoming circui t and advan c e  the 
t es t  s e quenc e  swi tch _ t�om p o s i tion lo o From th i s  :p o int , 
the aot i on � i s  'the saae - ·as 'for a regular aut oma ti e  tes t .  
41 ., MEA.BS FOR DIFFERDTIA.TI-NG BET1f.EE}1 SYNCHRON IZING OR NON­

m eans 
in 

wi th th e d ireoting - s e:;i. eo tors . th e TL- 1 r elay · wi ll b e  
Wh er e  . f'ina.l mµl tip l e  t ea t--line� . ar e o f  th e syn chro.niz ing typ e · 
and the as so c ia ted di s tr i c t  tes t s el ee tor i s  of the s end er 
s el e ctor typ e ,  cross - c onne o ti ons s hould b e  mad e to th e " R "  
t erminal .. · If ·  the ass o o ia ted !is tr � c t  s el e c to r  is of the :panel 
l ink type oross conn eoti o.ns should b e  ma. d e  t o  the "AE " t erminal . 
Where t inal mul tiple tes t l ines are o f  the ncm-synahroni z ing 
t1}) e and ass o cia t ed wi th s end er s el e c tor ty� e di s tr i c ts � cro s s ­
oonn e o t i ons should b e  mad e  to terminal - " TLR" . When ass o o ia. t ed 
Wi th r o tary l ink dis tricts , ·' cro s s  oo.nne c ti o.p.s sh ould b e  made 
to t erminal " TL'' and when aaso aia ted . wi th panel link d i s tri c t s  
cross- o onn e o t i ons should b e  made to terminal "A.Ft! · Th e c ir-
oui t funct i ons the same as des cl)ib ed · ab o ve UJ? to :p o s i t i on 16 � 
In p o s i ti on l6 p wi th the ( TLl } a cir cui t i s  _ elo s ed fo r the op era tion o f  the r elay I> the oir cu1 t to { Sl ) 
r e lay b e ing op ened . The (P } and (PH ) relays will puls e from tn_e 
final multiple tes t l ine oircui t and u:p o.n th e first op era ti on 

-
th e· ( #Z )'  oounting relay !he s e cond puls e o:p era tes 
{#'2 ) aounting · r elay and . on un t il th e { FO ' ) and (130 � ) 
relays op e:ra t e .  Ground from the' fBO ' ) relay olos es th e ciroui;�­
f'o r op era ting ·�he 9 "and 8 pair of count ing r elays in order to · 
advan oe th e circui t from po s i tien l6 p as alr eady des or ib ed o  ' 1 ,,  • • 
42 . TEST TO BE STOPPED ft 1 t is d es ired a t  any . t im e  to s to:p 
the au of th e t es t cii-ou.i t ,  -�he ( ST ' · 
key will b e  !h is wi ll op en the ground whi ah 
mo v e_s th e · oon.trol s e querioe swi toh _ out �1' 1 :p o s i ti on 
1 .  I t  will clos e a groWld wh i ch will move the aonn e e tor 
con trol s equ.no e swi t eh frotn p(i.s i tion 7- when . .  the tes t s e­
quenc e  swi teh has return e d  to normal . - · When the o onne a to r 
con trol s equ.eno e swi t eh _ moves to ·:P os i ti on 8 ,_  th e di s tr i c t  
o r  off'i oe s elector down ... drive will b e · o onn eo ted a.nd will 
r e turn to no-:rma1'. - The di s tri c t  or - o ffi e e  s el e c tor , re t:o:cn""' 
ing to normal , . 111o ves the connec tor c on trol s e quen c e  swi t oh 
fr9m pos i ti on 8 .  In - posi ti on 9/10 the c o n n e c to r  s e quenc e 

SY.NCmioltznta flNlL MtfLTIPLE TES!.tiNE CIRCUITS 
oross-oonneo£iona ·at the.busy-grouncl block used 

relars . op era ted.t 
(BLJ 

op era tesf-· 
continues 

tom.a -£10 advanoe~ent 
re1·ease·a:. -

oonne,tor: 

By of 
oonJunotio~ 

oontrolldq1. 
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s·w1 t ch es wi ll· r e turn to a normal p os i t i on .  The holding 
ground for th e ( CON ) and ( ST )  relays will b e  op ened and 
thes e two r elays will r e l eas e .  The dir e o "t ing s el e o tor , 
however , wj.11 r emain in th e p os i ti on wh er e  i t  was when the 
( ST )  ·key wa s rel eas ed. Th e t e s t o'i r aui t cannot' proae ed 

b e caus e o f  th e cir cui t  b e ing · op en ed wh i ch mo ves . the a on­
ne c t o r  s e quen c e  swi tch from ,p os i t i on 1 .  Howev-er , if' an 
incoming s ele otor i s  b eing t es 1; ed ,  th e tes t on this o i r.­
aui t wi ll b e  c ompl e ted b e caus e the r el eas e· . o f  th e { ST }  key 
has no c on tr o l  o ver the t e s t o f  an in c oming a ir �ui t ono e  
i t  has s tar t ed · and th e oonneo to r  oon.trol swftch canno t r e ­
turn to no rmal un t il the t ea t  s e quenoe swi t ch ha s  r e-turned .; 
If i t  i s  d es ir ed to s tar t th e tes t a.gain , the { ST )  key 

· wi ll b e  o:p era ted and. th e t e s t  o ir cui t wil l  s tart to t es t 
on the firs t trunk in th e oo ns e cut ive group· as des igns. tel\ 
b y  th e d ir e .dting a el ector · s e t t ing o 

43. RETURN OF TES T C IRCUI T TO NOR.VAL If is � i s  des ired to 
r e turn (RN ) k ey will b e  
o:p era ted . Th i s  will caus e the op era t i on of the (HR) relay 
and in turn the. (RN-1 ) relay . The ( HR )  relay is l ook ad to 
the ( IR )  r e lay whi ch o:pera t es through the magne t winding · 
ot- the ( D )  swi t ches whil e they ar e �eturning to normal , 
and also to the ( D )  keys i f  they sP,ould be op era ted f�r a 
pa rt i cular oiroui t · t es t .  The O:P era .tion o f  th� (RN-1 ) r e,­
lay will . clo.s e a c ircui t for the r eleas e of ' t).1.e { D )  keys • 
th e a c tion taking ·p1a:o e wh en the { RE ) key is r el.eas ed G  - It  
will als o op en .  th e op era ting oirou i t . whi ch moves the dir e-c�.­
ing sel e c tors from normal . Th·e e:p. era tton or the ( RN ) key 

_ ·wi l l  cl o s e  growid for mov:ing the o onneotor con trol swi tch 
fr om .:p o s i ti on 7 wh en the t e s t s e;q-uenoe swi toh r e turns to 
normal a t  th e oomp l e t ion o f . the tes t ,on the ineoming 
s el ec tor wh i ch is b e ing made a t  the ·time . the . ( RN }  key has 
op era ted,. The ( RN-1 ) relay wi ll also supply grl')und fo r r e ­
s t o r ing the d i r e c ting s ei e a tor swi tches from · the 21s t t er­
m inal and op. en the ci roui t _ whi oh moves all 41r eo W.ng 
s e l e c tors , exc ep t  the firs-t � from. th eir n<?rmal :p o s i tions ... 
Th e (JlR) · :·rJel37v· ·'1fhen th e ·( RB-1) . relay wi ll . supplY. 
ground for th.e op era t i on of the oun relay may have 
rel eas ed_ if th� ( ST )  key was r el e as e d �  th_ e  re- · · 
l eas e o :f' . the ( CON )  r elay b efore the key wa s  op f?ra ted. 
Th e eir·cui t which · mo v es the oonne o�o r  a eq�ence sw� t qhes 
wi ll b e  op en and ground through th·e winding o;f th.e ( IR )  
r elay will b e  sup p l i ed for moving any <1 ir e c t ing s el ec tor , 

·whi ch i� no t on the 21s t t erminal . to the 21s t .t �rminal ., 

. j 

/ 

the test oirouft to norma.l1 the 

opera t.es 
which 

~erro.i tting 
(RN} . 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



When the conne c tor co ntrol se que nce swi toh move s to p o s 1 • 
ti on 9 �  the eo nne o tor se quence swi t ch ,  whi ch i s  oft�no rmal 
wil l  re turn to normal o Be fore the oc nne c to r  contr o l  swi tch 
oa..n re t cyn to nor�l\l �he . te s t  se quence mus t have comp l e ­
te d the te s t  of the incoming sele c tor to whi ch i t  was c o n ­
ne otedo Theretore i •11 p arts ot the e quipme nt wi ll be in 
a normal posi ti on e xcep t the ( D ) ke ys it ·they .are opere.te do  
'Upon the rele ase of the { RN )  key , the (D )  keys wi ll release o 

44 0 RELEASE OF TWENTIES AND GROUP NUMBER KEYS 
When s o  
co ntrol. se quenc e swi t oh i s  i n  p o s i tion 7 ,  the ( U) and ( T )  
and ( GN )  ke ys wi ll b e  releas e d  through the contac ts of t}fe 
( A )  and { G) interrup ters I) The { D ) keys .. will rel ease a t  the 
re le a s e  o"L the ( RI' }  ke y, i t  havi ng  b e en operate d  to re s to re 
the te st o ir,cul t to normal o In oase any ( U) o.r,d� ( GN )  ke ys 
are ope rated when the ( PC )  key is normal , they will release 

. w1 th the oonna o to r  contro l swi t ch in pos i t i on 1 I) 

u .  REJIOTE ADVANCE If i t  i s  de s i r e d� a. jack may 
be a t  each i ncoming se l e c tor rrame 
a.a shown in 11.cur• ".111 •  In case th i s  .fi gure i s  uae d 11  the. · J&ok wi l l  be c onneo'ed to gro und a t  the rep ea t ke y and to 
'Ule ( CA )  relay w1ndlft41 ea th& �  the i n  the 3 ...-J.. te a t  
•• '\ ata7 b e  use& i n  pla •• ot the ( CA }  o-r the te s t  o ir­
o'Q.1 t • .  It i a  p oaeibl• to ll.11• thia remo te control only Wh•n 
the ( RKP) ny 1 •  operate&.,, The a c ti on ot the ke y 1 a  the 
same a s  unde r  "A.dvaa .. aent ot Te s t  Se quiiee 
Swi toh by Kt7 n o  . 
46 0  TEST OIRCUIT ADVANCED FROM BUSY DIS TRI C T  OR OFFICE · In c ase or 
us e d aa a c o nne c tor is b usy ,  the conne c t o r  co ntro l o ir cui t 
Wi ll remain in p o si ti on l · or 2�  dep ending o n  the type of 
d1 s tri o t . The te s t  cir cui t  may b e  rele a s e d  from thi e  
po si t ion b y  the re lease of the ( ST )  ke y .  Thi s ke y cl ose s 
ground through the { S ) oam of the c onne c to r  co ntrol swi tch 
to the ( :B )  aam o f  the co nne c tor ae quenoe swi teh whi ch i s  
offeno�ma l p  oaus ing tha t swi t ch t o  re turn t o  a normal p o s i "  
tion . · When thi s  swi t oh c ome s to no rmal po s i ti on �  the 
hol ding ground of the ( ST )  re lay i s  op e ne d  and the rel ay 
rel ease s ,  the · holdi ng gro und a t  th e ( S T )  key having be en 
remove d whe n the key was rel ea s e d  • .  · The rel ease o f  the ( '3 T } 
relay will pe rmi t the ( SM) · rela� to re l e a s e , 'remo v ing the 
op e rating current from the { CON 1 re lay and the re l ease of 

the test circult is advanced 

exp .. lained 
{CA) 

~hat the oonnector 

key-a 
ke7 

tlie d.lsirict offioe· selector which is to be 
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the ( ST )  key and ( S T )  re lay will remo ve the holding ground 
from th i s  relay and the re l ay wi ll release � The re lease 
o:f the ( CON ) re lay wi ll cl o se ground to the ( B )  cam of the 
�onne c tor co ntrol swi tch and thi s sw1 t ah wil l  move to 

}OSI.ti on 9 � whi oh i s  a p a e s�by p o s i ti on, and then into the 
.1ormal p o s i t i on "  The dire a ting se le e.to rs wi ll be re s tore d 
to normal b y  the { RN ) key o  By the ope ra ti on of the ( PC )  
key and the { U ) , ( T )  j ( TW )  and ( GN )  ke ye1;·� the te s t  may be 
s tarte d wi th some o th e r  di s tri o t o  

4 7 0  END O F  CYCLE POINTS In ea s o  one te a t  c irc ui t i s  use d  
in a.n 9 the re wi l l  be a n  rtend o f  oyole n p o int af' te r 
al l ln o oming se le c to r s  have be en te s te d .  An nend of cycle " 
lamp 9 in thi s  c a s e g wi ll be conna o ted to the 21 s t  te rminal 

"Of the la s t  dir e c ti ng  a a le e to r  as a s ignal tha t the te s t  i s  
comp l e te d . The te a t  c i r cui t  wi ll no t advanoe from thi s  
po int b ut wi ll r emai n  unti l re turne d to normal for ano the r 
cycle o:f te s t .  When two te s t  airotli ts are ins talle d in 
the same offi c e , the re wi ll be an inte rmedi a te end o� oyele 
»o int as we ll a s  the fi nal end of cycle point . Thi s inte r� 
me dia te end �f' cyole point will be a t  . a point where ap:proxi ­
ma te ly halt o :e  �the incoming sel e c tors hav·e b e e n  te s te d .  Ll 

. th is eas e � th� (EC ) .  la.mp will b e  e onne o ted to the 21 s t  
terminal . of the las t di re c ti ng  sele o t o r  and 9 l i kewi se � c on� 
ne e ted to so me p o in t  on one ot the. o the r  d ire c ting sele c tors 
by means of a cross�c onne o ti ng  blo ck used in c onj unc ti on. 
Wi th the ( H )  arc of' the dire oti ng  s e le c t o rs . · On al l area o f  
the dire cti ng  s el e c tor s ;} the te rminals , corre sponding t o  th� 
l' O Si t i on where thi s lamp i s  oonne o te d  wi ll remain open ex­
cep t the ( K) a.ad ( G )  arc s . In the case of the ( K )  arc , a 
oonne a ti on wil l  b e  run f'r.om the te rminA.lw to the 21st ter­
minal o:f ar c ( K} fo r the operati on o't the { TY•l ) reiayo 
It is ne ce s sary to opera te thi s  rel ay s o  tha t 9  when re turn.;;. 
i ng to normal � ground wi ll b e  s uppl i e d  t o  the te rminal on 
arc ( G )- oor·re sp ondi ng to the int � rme di a. te end of cycl e  
point . Whe n the te s t  ai�cui t has pro gre sse d  ove +  approxi .­
m.ate ly hal.f of the incoming sele c tors , the te st c ircui t 
wi ll s t op on the int e rmedia te end of cyc le poin t o It wi ll 
be re turned fro m  th$rs point by the O.Pe ration of the (RN)  
ke y and a new te s t  s tar te d i n  the ee oond half b y  me ans of 
the pa:rti cula r a iraui t keys o. 

· 

4·8 <>  OVERFLOW TERllINAL CHECK The ter1t1ina.J. a of ar o No o 4 
o f  the so oonne a te d  th.a. t when the 
se1e o tors are · s e t ti ng  in posi ti ons co rre sp onding to the 
ov e rfl ow te rminal s on the di s tric t o r  offi c e  frame multi .,.. 
ple $ a oi r ou i t  i s  ol o s e d  for advan c ing the R- 2 swi tch �rom 
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Po e .  7 ·as a c he ck that the te a t  el e vat o r  i s  on an ove rflow 
terminal @ If the l ocat ing s el e c to rs a re. no t on t e rminal s 
c orres pondi ng to an overf'low te rminal o f  the dis tr ic t o r  
o ffi o e  mul t iple and the dis tri c t  s ele c t o r  i s  o n  an over­
flow terminal , the te s t  c ir oui t w i l l  ta i l  t o  a dvance .. This 
will show that t he te a t  s e l e o·tor ha.a e i t he r  ove r e t e:ppe d or 

. unde rs te p pe d  and that · a1 1  fa ilure s i n  the gr oup jus t pa s s ­
e d  over canno t prope rl y  b e  re c orde d from t he locat ing lamps 
as the lamn s would no t · s how the exao t t�rm inal o n  wh i ch the 
dis tr i o t  ele va t o r  was re s t ing whe n the fa i lure occurre d .  

4.9 . IND IC ATI ON OF TERMINALS TO WHICH THE D IS TRI C T  CON-
NEC TOR o f  ke y , 

the frame locat ing lamp s whi o h  are 
c o nne c te d  through the brus he s of (X )  eam o f  the o onne oto� 
sw i t ch t o  a 240 ohm ground e There i a  a frame lamp c orre ­
s pond ing t o  each frame on which a o onne o t ing te s t  s ele cto r 
ie us e d . 

Ba t t e ry i s. suppl i e d  to the brush l o o a  ting lamps 
wh i ah a. re conne c ted to o o:uta. o ts , o f' the ( BR )  and ( BR-1 ) 
r ela.ya 1 the s e  r elays o perat ing whe n  the ( LP }  key is operat­
e d  and sw i tching the leads from t he c ro s s - o o nne e t i on blo c k  
use d in o on juno ti on w i th aro No 3 ( I ) o f  the di re c ting 
s el e c t o rs to the l e ads from the brus h  lamps ., The ( BR )  re ­
lay als o suppl ie s gr ound thr ough the · ( P) 240 ohm res i s tanc e 
to the ar o ( I ) brus h o f  the dir e a t ing s ele c to r  for o om ­
pl e ting the l ocat ing lamp.  c ir aui t e 

. .  

Ba t t e ry i s  al s o  suppl i e d  to the t ens and uni ts 
lamps wh i c h  a.re conne c te d  in s er ie s acc o r di ng to the po s i­
t ions o f  the tens and un i te l o ca t ing s el e c to rs by means o f  
the No . l arc . Th e  frame l a.mp will de s igna t e  the frame on 
whi ch the o onne a t ing te s t  s el e c t or is l o ca t e d ;  the b rus h 
la.mp will de s i gna te the brus h whi ch i s trippe d o n the tes t 
s el e c to r  and the te ns and uni ts lamp s w ill de s igna te the 
term inal on whi ch the . brus h  i s  re s t ing . I t  i s  therefo r e  
pos s i·ble to der ive wh :t "'h 1 n o om1ng s ele c t or i s  unde r te s t . 
50 . !'ES T OF INC OMING SELECTORS WHEJf AS S OC IATED WI TH FINAL 

r e qu i r ing a c lo sure o f  
the " T" and "Rn  l ea ds for f inal a dvance a f te r s ele o t ions . the 
( K ) relay w i l l  be prov ide d and thi s relay will operate · when the 
te s t  s e que nc e swi t oh is in pos i t i on 12 . The opera t i o n o f  the 
( K )  r elay will oaus e the tes t s e quen c e  swi tch t o  a dvanc e  w i th-

out making a non - operate t e s t of the ( L )  re lay in the s e  i n ­
coming s ele o t o rs $ 

DEPT . 332 -A-4 

WEL ,  
WBM ) pp 

BELL TELEPHONE LABORATORIES , INC . 

IS CONNECfiD By the operation tlie (LP) 
bat~ery is closed to 

SELEC1I'ORS REQUIRING FINAL ADVANCE CLOSURE When tes·ti:ng Incom­
ing seleotors used with final selectors 
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