CIRCUIT DESCRIPTION S CD-20042-011-012
BELL YELEPHONE LABCRATORIES, INC., " Issue 6-AR
SYSTENMS DEVELOPMENT DEPT., EEW YORK " Appendix 4-R
PRINTED IN U.5.A. February 23, 1929
(2 rages) Page 1

g zw*"l

FPANEL SYSTEM
AUTOMATIC TEST CIRCUIT
FOR TESTING IKCCMING SELECTCRS .
ARRANGED FOR CCRLECTING THRU LIHE SWITCH
5 OR LINE FIKDLR DISTRICTS
oy OF THE SENDER SELECTCR ®YPE
R ‘ CR LINE FINDLR DISTRICTS
CF THE LINK TYrE Ck COFFICE CXLECTORS

CHANGES
A, CHANGED AND ADDED FULCTICNS

A.l Ko change.
B. CHANGES IN AFPARATUS

B.l Removed Replaced by Added
%1641 Relay E6281 Relay None
{sD) (sD)

B.2 Sequence switech B337 cam cuttiugs changed as follows:

Brush From - To

2 3-1/2 to 4 g-1/2 to B
3 9-1/2 to 10 9-1/28 to 11
4 15-1/2 tc 16 15-1/2 to 17

c. canLJ:a I¥ CIRCUIT RECUIRNLENTS OYUER TIAN THCSE APPLY-
D] R RELCOVLD LPPARATUS

C.1 No change.

D, DLQCRIkETON OF CIRCUIT CEANGES

D.l The (D) relay is changed from E1641 tc B6281L and
1~B connecteld to greund and 2-B connected to Z-
{RL) relasy. The cam cubtings of the B237 seguence
ewiteh are changed as covered in paragraph B. These
"hangﬁ° are made s¢ that ground will be supplied
t@ t%w {(TG) lesd for the operation of a relay in the
L ct cirgquit that has been added in order that
%h@ ;u&rt lead and the all districet busy register lead
will ve open when the dlstrict selector is being used
25 & west selector. '
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D.2 Notes 131 and 132 are added.

DEVELOPMENT (

l. PURPOSE OF CIRCUIT

1.1 No ‘eh&nge.
2.  WORKING LIMITS

2.1 No change.
OPERATION
3. FUNCTIONS

"3.1 No'ohange.‘ |
4. CONNEOTING CIRCUITS

4.1 No change.

© BELL TELEPHONE LARORATORIES, INC.
DEPT. 232-A |

) o
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- CIRCUIT DESCRIPTION CD-2004£~-311-0123

BELL TELEPHCNE IABORATORIES, INC., Issue 6-AR
SYSTEMS DEVELOPMENT DEPT., NEW YORK  Appendix 3-D
PRIRTED IN U.S.A. ‘ December 19, 1928

(2 Pages) Page 1L

PAREL MACHINE SWITCHIKNG SYSTEM
- AUTOMATIC TEST CIRCUILT
FOR TESTING INCOMING SELECTORS
ARRANGED FOR CONNECTING THROUGH LIKE SWITCH
Or LIRE FIRDER DISTRICTS OF THE SENDER SKELECTOR 7TYPE
OR LIRE FIKDER DISTRICTS OF THE IINK TYPE
OR OFFICE SELECTORS

S

CHANGES
A. CHANGED AND ADDED FUNCTIONS

A.1 Ndne.
B. CHANGES IN APPARATUS

R.1 Eone.
c.‘

CEANGES IN CIRCUIT‘RETUTREMEETS OTHER THAR THOSE
- ' ' NOVED APPARATUS

Cel Xoneo

D. DESCRIPTION OF CIRCUIT CHANGES

D.1 The circult has been redrswn on account of pgor
condition of traclnga

DEVELOPMENT

1. PURPOSE OF CIRCUIT

l.1 Ho change.
Z» WORKING IIMITS

2.1 ©No change.
CPERATION
3. FUNCTIONS

3.1 THo c¢change.
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' 4. CONNECTING CIRCUITS |
4.1 No change.

BELL TELFPHONE TABORATORIES, INC.
DEPT. 332-A

GRY¥)
WBM),YS
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CIRCUIT DESCRIPTION CD«20042-011-012

BiLL TAZLZPHONZ LABORATORIZS, INC., Isgue 6-4R
SYSTEMS DEVZLOPMET DEPT., NEW YORK ippendix 2-AR
PRINTZD IN UeSeds. | April 25, 1928
' (2 Pagesy.Page 1l
)
’ PANEL MACHINE SWITCHING SYST:M

AUTOMATIC T®ST CIRCUIT
. FOR TESTING INCOMING SELZCTORS
ARRANGZD FOR CONNECTED THROUGH LINE SWITCH
OR LINE FINDZR DISTRICTS OF THE SENDER SELECTOR TYPE
OR LINZ FINDZR DISTRICTS OF THE LINK TYFE
OR OFFICs SELHCTORS

———"

CHANGES
A. CHANGED AND ADDED FUNCTIONS

4.1 A polarized relay is provided to determine when
the incoming selector has advanced to the re-
versed battery position.

Bs CHaNGES IN APPARATUS

B.l Removed S-607 (KNO) relay, replaced by 20643,

Ce CHAHGuS IN CIRCUIT R&;UIRJNBNTS OTHIR THAN THOSHE APPLYq

Cs1l Nonea.

D, SSCRIPTICN OF GIRCUIT CHANG=S

Dol The NO relay is changed from S5-507 to AS-206, its
winding and contact terminals being wired to
corresponding terminals on the S-507 relay.

) De2 The lead from the KO relay winding designated "C"
e « is removed from lead 13 at the IIM resistance and
is connscted to lead &5 at the ME‘resistance«

? ; D.3 Note 130 is added.

-
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DEVELOPMENT /
l. PURPOSE OF CIRCULT

lel No change.
2. WORKING LIMITS

2.1 No changes -
OPERATION
%s FUNCTIONS
Ss1 Means are provided to determine that the incoming
- selector has advanced from "selection beyond®
pogsition to the "reverse battery" position by means
of polarized (KO) relay.

4. CONNZCTING CIRGUIES

4,1 No changeQ

BZLL TBLEPHONZ LABORATORILS, INC.
DEPT. 332-4
JBR }XD
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¢ 1RCUIT DESCRIPTION CD-20042-011~012

L, TELEPHONE LABORATORIES, INC., Issue 6~AR
FYSTEMS DEVELOPMENT DEPT., NEW YORK, Appendix 1-D
PRINTED IN U.S.A, April 25; 1928
(2 Pagesf Page 1

PANEY. MACHINE SWITGCHING SYSTEM
AUTOMATIC TEST CIRCUIT '
FOR TESTING INCOMING SELECTORS
ARRANGED FOR CONNECTED THROUGH LINE SWITCH
OR LINE FINDER DISTRICTS OF THE SENDER SELECTOR TYPE
CR LINE FINDER DISTRICTS OF THE LINK TYPE
OR OFFICE SELECTORS

e

CHANGES
A. CHANGED AND ADDED FUNCTIONS

ALl ﬁbne¢
B. CHANGES IN APPARATUS

B.1l 'Nonee

C. CHANGES IN CIRCUIT REQUIREMENTS OTHER THAN THOSE APPLY—
" ING TO ADDED OR REMOVED APPARATUS

c.l Armature travel for the (P) relay was ,030,

D. DESCRIPTION OF CIRCUIT CHANGES

D.1 Jack B is-enclosed in a figure designated "G", Leads
to this jack are designated T and R, Connecting
information for thesec leads is optionally shown to
Figure G or the incoming selsctor test mise. circuit.

D.2 Leéds A, B and TFA are shown connecting to misc, cir-
cuits,

D.3 Note 129 is added.
DEVELOPMENT
1. PURPOSE OF CIRCUIT

l,1 No change,
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2, WORKING LIMITS

" 2¢1 No change,
OPERATION
5. FUNGTIONS

3,1 No change.
4, CONNECTING CIRCUITS

4,1 Connections are shown 1o stendard incoming selsctor

test misc. circult, and sitandard floor alarm board
fuse and time alarm circuit,

BELL TELEPHONE LABORATORIES, INC.
DEPT, 3324

- JBR)
WHN ) YH
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CIRCUIT DESCRIPTION .CD-20042-011-01z2

BELL TELEPHONE LABORATORIES, INC,, Issue &-AR

SYSTEMS DEVELOPMENT DEPT,, NEW YORK, October 29, 1927
PRINTED IN U.S.A. (49 Pages) Page 1

PANEL MACHINE SWITCHING SYSTEM
AUTOMATIC TEST CIRCUIT
FOR TESTING INCOMING SELECTORS
ARRANGED FOR CONNECTING THRU LINE SWITCH
OR LINE FINDER DISTRICTS
CF THE SENDER SELECTOR TYPE
OR LINE FINDER DISTRICTS
OF THE LINK TYPE OR OFFICE SELECTORS

St

CHANGES
A, CHANGED AND ADDED FUNCTIONS

A.,1 Circuit arranged to permit the use of panel link
districts as test selectors,

B. CHANGES IN APPARATUS

B,1 Removed Replaced By Added
40-N Res, (NC) S507 Relay (NO) R39 Relay (K)
: Res " (FR)

R882 "™  (LR)
R60OL ™  (T1)
E652 " (TLP)
187 Res,, (Q].)

C. CHANGES IN CIRCUIT RE'Q‘UIREMENTS OTHER 'I‘HAN TBDSE APPLY-
ANG TO _ADDED OR REMOVED APPARATUS

C.l The test clip data for the (STP) relay formarly'was
- as follows: "R WDG, (STP)* in the "Conn, Bat." column
and "L WDG, (STP)" in the "Conn, Grd,." columm,

C.. Test note 14 was added, In the "See Test Note" ¢olumn
, for the L500 (STP) relay reference to note 2 was re-
moved and replaced by reference to note i4, Ve

C.3 Test olip data for E6446 (NT) relay changed from:
"RU (NF)" to "R¥ (NT)",

D, DESCRIPTION OF GIRCUIT CHANGES

D.,1 Formerly "A" and "B" wiring and apparatus were not
) designated and were part of circuit. "C"™ and "2"
) wiring and apparatus were added, ‘ ‘

D,2 Formerly, Figs, B and E were part of main figure eni
Figs, 6, D and F were not shown,

D.3 The "AC" and "B" leads in the maln figure were Termerly
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not designated and were connected together,

D,4 Terminal 19 was added on the (L) relay non-operate
cross connection block.
D.5 At the "Busy Ground™ cross conneetion block, leads "AE", 3
"AF" and "AG"™, and the punchings assoclated with leads
"AE"™ and "AF" were added, “
D.6 Circuit notes 122 to 128 inclusive were added, Reference
to notes 122 to 125 was made at the optional "A", "B", v
"C" and "Z" wiring and apparatus and reference to notes
126 to 128 was made at Figs, B, C, D, E and F,
D,7 Circuit note 115 formerly read as follows: When '
district selectors are of the line switch type and final
multiple test lines are of the synchronizing type, oross-
connect to terminsl "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 of the.non-
synchronizing type, cross-connect to terminal "TL",
DEVELQPMENT

1. PURPOSE OF CIRCUIT

lgl

This circuit is designed to test 24 volt, 48 volt and
three-wire incoming selectors in a panel machine switch-
ing: exchange, By the operation of a key in the test cir-
culit, a district selector or office selettor, which is
associated with the test circuit, is connected to the
incoming selector that is to be tested, The district
selector or office selector, having been connected to

the test circuit by means of a connector switeh, is
connected to the incoming selectors. In turn, the
incoming selector is directed to a final test line.

When these connectioas are established, the final test
line returns a series of pulses to the test circuit, in-
dicating that the i1ncoming selector is functioning proper-
ly. At the end of this series of pulsss, the test eircult
advances, in turn advancing ths district or office selec~-
tor used ss connecting circuits so as to connect to the
next incoming selector to ve tested, The testing of the
incoming selectors will progress automatically until

all incoming selectors have been tested, after which a
signal, known as the "end of c¢ycle"” signal, will be
given, indiceting the completion of the test on sgll in-
coming selectors, In offices large enough to require

two test circuits, there will be two "end of cycle"”
points, cne being located at a point approximately
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after half of the incoming selectors hava been tested
and the other at the point corresponding tc a complete
test of all incoming selectors.

g

If trouble is encountered at eny time, an alarm signal
is gliven.

In order to reach al)l incoming selectors, conmneoctor
switches in the test circuit are supplied so that
sufficient district selectors or office selectors

5 may be used to comnect to every incoming selector

¥ working off the multiple of the district or office
frames. The mumber of digtrict or office selectors
will depend on the manpner in which the incoming
gelectors are multipled on the distriet or office
Iramese.

By means of a particular circuit feature, any
particular incoming selector can be selected and
tested by means of directing the test circuit to
any distriet or office selector used as a con-
neotor and, in turn, directing this selector to
the individual incoming selector which it is
desired to reach.

A repeat test fo- nre is also provided so that
tests may be rer .ved on any selector.

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

2. WORKING LIMITS

201 This circuit is to be used for testing «s volt or
repeating ineomings up to 2600 ohms external cable
locp or for testing 24 volt incoming selectors over
cable loops up to 1300 ohms.

CPERATIOR

3. FUNCTIONS

5.0l This eircuit will automatically test all pres-
ent full mechamical incoming selectors working
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in conjunction with the office in which the

test circuit is installed, under what is
approximately worst circuit conditions. The cir-
cuit is arrenged to select and test for busy

the required disti#tct or office selectors which
will glve access to all of the inecoming selectors.

3,02 The test circuit may be directed to connect to
- any particular incoming aelactor or group of
incoming selectors.

3.03 A selector locating feature is provided, that is,
lamps are supplied which will light by the
operation of a key showing the particular in-
coming selestor to which the test circuit is
connected.

3.04 The subscriber's district or Sane office selec-
tors used for connecting purposes are made busy
to service when used for this purpose. When not
in use for testing, they serve to complete calls
in regular traffic.

3.05 This circuit is arranged to distinguish between
busy and idle selectors and to wait for a selector
to becoms idle, after which it will proceed with
the test or, if so desired, a pass busy key may
be operated which will ceuse the test eircuit
to pass all of the incoming selectors that are
busy ‘at the time the test circuit reaches them.

3,06 The -circuit will give:an slarm in case trouble
is encountered. An alarm will &also be given
when the pass busy key is not thrown after a
congiderable interval in the event that a
district or office selector is busy for too
long and also if an incoming selector is busy
for too long an interval.

3,07 Registers are provided to indicate the number
: of circuits tested. the number of repeat tests
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made, the number of single tests made, the number
of busy selectors passed and the number of troubles
encountered.

i

3.08 The circuit is arranged to regulate the aumber
of incoming selectors tested in oune group, tiais
teing done by means of cross-connection to relays
and ares on thke indicating switch, these cross-
connections being made so that when the overflow
terminal =t the end of a test group is reached,
the test circuit will automaticully return the
district or office selector anc start a test on
another group of incoming selectors.

g

3.09 The circuit is arranged to apply & non-operate
test on the (L) relay ef the incoming selector.

.10 It is arranged to apply an operate test on the
(L) relay of the incoming selector,

.11 It is arranged %o apply an ocperate 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 resistances may
be cross~-connected through ares of the directing
selectors to give the approximate current for the
current flow test over the variable cable locops.

3.1% It is arranged so that different condensers may
be connected from ground to ring lead for a
capacity test for variable trunk loops.

3.14 It is arranged to make a brush continuity test
, on all brushes of the incoming selector when
] in any group ¢of the incoming frame multiple,
this test being made by the operation of the
brush continuity key.

3.15 It is arranged to make & rapid test by directing
the incoming selector to a busy line c¢n a final
frame, this test being made when the busy line
key i§ operated.
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.16 It is arranged to repeat a test on a given incom-
ing selector by the operation of a key if it is
desired %o retest &« zelector.

s

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

5.18 The test cycle may be stopped at any point and re-
started at the first selector of the same test
group by the manipulation of the start key. !

3.19 The test circuit nmay be restored to normal by the
operation of the "restore to normal” key, restart-
ing the test when the (W) key is releasex if the
start key is reoperated and stopying if the start
key is left normal.

3.20 The circuit is arranged to function witlh sender
selector and liakx type district selectors and with tan-
dem district selectors, a8lso with two-wire or three-
wire office selectors.

d.21 It is arranged so that any cother district or
office selector may he connected, replacing any
other district or office that is connected regard-
less of any sequence and also to permit any Josition
of any connector segquence switech to replace any
other position that is in use without the necessity
of a sequence of positions.

It is arranged to make a test to the automutic
districtv test frame for link type districts to
determine whether this test circuit is testing
the district which is to be used as a connector,

Q i
°

ne
0o

3.23 A timing test 13 made to indicate the difference
betweo the OK pulse and busy line pulses.

will zautomatically function with final

.25 Thils eirenis
mulitipgle test line clreults arranged with or with-

ouy synchronizing pulses.
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3.26 This eircuit will register failure.

1l - If the supervisory relay is out of adjustment
so &8 to cause appreciable chatter during its
operate test,

R

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

4, CONNECTING CIRCUITS

’ 4,1 This circuit is to be used in conjunction with 4is-
trict or office selector circuits of any present type
for the purpose of connecting to all incoming cir-
cui ts which are to be tested.

4,2 It is connected to the autcmatic test frame for
link type districts so that if the district which
is to be used as a connector for meking the incoming
test is being tested by the district test set,
the incoming test set will not seize the district
selector.

4,3 This circuit functions through the district or
cffice selector to the incoming selector thence
to a final selector which is directed to the final
test line. If brush ocontinuity tests are to be
made, the (BC) key will be operated and, instead
of directing the final selector to a test line,
the final will be selized but immediately released,
If rapid test is to be made the (BL) key will be
operated and the final selector will be directed
to a busy line.

4,4 This circuit is used in con1un tion with the office
alarm circuit, '

DETAILED DESCRIPTION

5. APPARATUS AND FUNCTIORS

5,01 CONNECTOR SEQUENCE SWITCH - The connector sequence
gswitch 18 used o connect the different district
oy office test selectors to the test ecircuit, one

) ‘switch serving to connect three district or office

‘ gselectors to the test circuit. The leads to the
different selectors are indicated By the numerals
1, 2, 3. VWhere more than three district selectors
are required for testing purposes, two or more
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seguence switches are used. Only one distriot or
office selector is comnected to the tesat circuit
at any time.

5,02 DISTRICT OR OFFICE SELECTOR - In a full mechanical
' office, subscriber dlistrict or office selectors

used for regular service are made Busy to regular
service when required for testing purposes. The
necessary control wires are connected to the test
circuit so that the selector may be directed to
any terminsl or group of terminals in order to
gain access to the incoming gelectors. 1In a tan-
dem office, special two-wire office or district
selectors not used in service are assigned for
this purpose. They are connected to the test
circuit, however, in the same manner.

5,03 DIRECTING SELECTORS - Associated with ce¢ross-con-
nection terminals are one or more pairs of 200
type selectors. These selectors serve, first,
to contrecl the brush and group selections of the
district or office selector used for commecting
purposes; second, they also determine which 4is-
trict or office selector will be used for con-
necting purposes; third, to determine the point
at which the test selector is restored to normsel;
fourth, to provide g busy test guard; fifth, to
set the proper relays used in conjunction with
the test sequence switch for making tests on 24
rolt or local incoming selectors; sixth, to amake
sonnections for applying non-operate test on the
(L) relay; seventh, to supply connections for
making a proper (L) relay operate test; ninth,
to make the proper connections for making an (A)
relay operate test and, tenth, to connect the
capacity desired while making selections on the
incoming and final frames. The number of pairs
of directing selectors required depends upon
the number of district or office selectors used
for connecting purposes and the number of times
they must be directed to & group of incoming
selectors.

5.04¢ CONNECTOR CONTRCL SEQUENCE SWITCH - This switch
controles the disirict or office selectors, direct-
ing them to the proper group of incoming selector
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terminzls and resteoring them to normal after tests
BN have been made, It is a two cycle switeh, that is,

7 the second half of the revolution serves the same
purpose that the first half of the revolution does,

5,05 THEST SEQUENCE SWITCH ~ This switceh controls the sew
lections of the incoming and final selectors and
controls the test conditions imposed on the selector.

8 5,06 TROUBLE TIMING SELECTOR (TBL) -~ This switch, in

J conjunction with the (B) interrupter, starts counting
when the circuit 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
raasing the desired number of terminals on the
arc before the switch stops on the trouble alarm
terminal.

5,07 BUSY TIMING SELECTOR (BY) - This switch, in conjune-
tion with the (B) interrupter; starts counting when
the (ST) key 1s operated. The switch takes 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 before the switch moves on
to the one assigned for busy alarm.

5.08 TENS LOCATING SWITCH (T) - Tne tens locating switeh
(T} and the units locating switch (U), working to-
gether, s8erve as an indicator to indicate the num-
ber of the district bank terminals on which the
brushes are resting. These switches 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 directing selectors are also used to
determine the point at which the test selector will
be restored to normal.

.09 UNITS LOCATING SELECTOR (U) -~ See paragrasph 5,08,

5,10 START KEY (ST) ~ The operation of this key alone
starts the automatic test which continues until

) all incoming selector ecircuits have been tested.

: If ather keys are operated, the operation of this
key starts a special test as determined by the keys
operated. The release of the (ST) key at any time
stops the test at the end of the individual test
under way.
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5,11 RETURY TO NORMAL KEY (R} -~ The operation of this
key ceuses the directing s9lector switches (Da),
(pA-1), (DX), (DX-1), etc., to return to normal
after it has caused the connector control switch
to return to normal.

5.12 CONTROL ADVANCE KEY (CA)} - This key is operated when
elther the test circuit fails to complete its
cycle due to a fault in itself or in the circuit
under test. The operation of the key advances the
test switch and also the district elevator unless
the (REP) key is operated. The circuit does not re-
sume the test until the key 1is restored to ncermals

5,13 TIME ALARM KEY (TA) -« The operation of this key
resets the timing period whenever the alarm bell
is rung and testing is in progress,

5.14 REPEAT KEY (REP) - The operation of this key causes
the test circuit to repeat the test upon a selec-~
tor.

5,15 AUTOMATIC PASS BY KEY (APB) -~ The operation of the
(APB) key causes the test ecircuit to pass all
terminals that gre busy.

5,16 MANUAL PASS BUSY KEY (MPB) ~ The operation of the
{(MPB] key steps the distriot elevator from a busy
terminal to the next terminal which mey or may not
be busy. The test does not proceed until the key
is restored to normal.

5.17 PARTICULAR CIRCUIT KEY (PC) ~ The operation of
this key, 1n conjunction with the other keys, as
enumerated below, causes the apparatus to make
a test upon the particular group of incoming
circuits.s The particular test does not proceed
until the key 1is released. For the purpose of
testing the particular group or groups, this
circuit is provided with units (U) keys, O to 9
inclusive; tens (T) keys, 1 and 2, which add the
Tirst digit to the (U) key in case of two digit
numbers; one or more twenty, (TWA), (TwB), (Twg),
(TWD), etec., keys, each of which controls a parti-
cular directing selector; and a set of group
number (GN) keys, 0 vo 9 inclusive, to guide the
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district elevator to the number gf the particular
*% group to be tssted,

5,18 REMOTE CONTROL JACK AND KEY -~ The purpose of this
Jack, In connection with the 22-A test set;, is to
make it possible for a man to watch the function-
ing of the selector under test at the time the
(CA) k=y is operatad,

n
(=]

=
RC

TONE JACK (RB) - This Jack is used for the purpose
of receiving tone indications from the final
multiple test line circuit, in the event of failure,

S

5,20 LAMP KZY (LP) -~ By the operation of this key, cer-
tain lamps will be illuminated, from which it is
able to determine the incoming sclector which is
being tested,

5,21 BRUSH CONTINUITY KEY (BG)- By the operation of this
key, in conjunction with the group (G) and the
brush (B) keys, the test circuit will check the
continuity of the brushes in any group desired,

BUSY LINE X&Y (BL) -~ This key, when opsrated, will
¢irect the Ffinal sclector to a busy line and change
thz connections to the test sequence switeh so

that the test circuit will advance as soon as the
busy line is reached; thus making it possible to
make a rapid exercise test of an incoming selsctor,

(4]
)

[AW]
hav]

5,25 END OF CYCLE LAMP (&C) - This lamp illuminates when
all Incomlng selecftors have been tested or at some
intermediate point if two automatic incoming test
circuits arg used in the sams office,

BUSY DISTRICT LAWP (BD) ~ This lamp illuminates when
the” district or office selector which is to be used
for conneeting to the incoming selectors is busy,
thus holding the automatic test circuit frOL pro -~
casding,

o
8

3%
i

(831
[~3
&

BUSY INCOMIWG LAMP (BI) - Thig lamp illuminates when
tae automatic Test circuit encounters a busy incon-
ing s3lector,

5,26 TROUBLE LAMP (TBL) - This lamp illuminates after a
timing Intervel when a trouble is encountored,
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5.27 BUSY ALARM LAMP (BY) ~ This lamp illuwminates when
a busy district, office or incoming szlcctor is
encountered, holding the automatic test circuit
for a period whosge duration will permit ths busy
alarm signal to be operated.

5.28 LOCATING LANPS « Four sets of lamps are supplied
: for determining, the frame on which the district

or office selector which is being used is located,
the brush of the district or office selector which
is tripped; and the tens and the units terminal on
which the distriet or office brush is setting.
These lamps are illuminated when the (LP) key is
operated so that ths incoming selector under tsst
may be dstermined,

5.29 CHATTER LAM? (CHA) -~ This lamp illuminates in the
event the Incoming supervisory relay chatters
during its operate or soak tests.

5,30 SOAK LAMP (SK) - This lamp illuminates in ths
event the supervisory relay stays operatcd during
the soak tests,

6, ROUTINE TEST - An automatic test is started on all
ineoming circuits by the operation of the (ST) kev. The
(ST) key operated, connects ground through the (V) canms

of all the connector sequence switches, when normal, to

the (ST) relay. This relay operates and closes a circuit
through its make contaet to the normal terminal of the
first pair of directing selectors for the purpcss of mov-
ing the selectors to the first terminal., This relay re-~
mains operated through its own contact to ground with the
(ST) key opsrated and throucgh any one of the connector
sequence switches that is off normal to the (CON) relay
operated. The ground supplied from the (ST) relay to the
normal terminal of the first pair of directing sslectors
causes the first selector of the pair to move from the
normal terminal. As soon as the (DA) switeh reaches the
first terminsl; it will stop unless the terminal is a sparc,
This will open the shunt around the (CSA) relay and this
relay will operate to ground at the (ST) relay. The opaers=~
tion of the (CSA) relay will close battery tc the magnet
of the (DA-1) selector and this selector will move from

the nomal terminal., If the, first terminal of the direct-
ing selectors is a spare;, ground will be supplied through She
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winding of the (IR) relay to arc No. 1 and this ground will
have the szme effect as that supplied to the switch from
the (ST) relay. when it was in the normal position. The
first selector of the palr will advance to & terminal where
. test is to be made, the (IR) reluy not being connected to
this terminal. 48 soon s the first directing selector moves
to this point, the second directing selector of the pair
will advince to the point vy the sume method as it moved
from its norm:zl position. When the second directing
selector of the pair hus stopped, the (SM) relsy operates,
in turn operating the (CON) snd IRN) relays. The opera-
tion of the (RN) relay closes ground to the brushes of

e No. 6 arc of the (Di-1) directing selector. The
rerminals of this arc are connected to & ceross-conunecting
nlock where any terminal muy be oross-wired to one of a
number of leads nieh terminate on the various number 1
arushes of cum (B) of the connector sequence switches. If
the cross-connection is made to the lead terminating on
SS8-1-B1lA, the co..aector sequence switch 1l-2 will move

from position 1. When this switch advances to position

2, ground supplied at SS-2-W1li through the (W) cams of

ll other normal connector sequence switches to 85-4-Bls
vwill move the switch to position 4. If any other switch
ig off-normal it will te moved to normal.

7. BUSY TEST OF LLNDER SELECTOR TY2W DISTRICTS - In
position & of the counector sequence switch, the (TJ-1)
and (TK-1N leads which are connected & the district or o
office tesf\selector are opened at cam (PlA), but they are .. "
34111 connecNed together through th€é back contact of the
{SYN) relay. \IT the test selec o is a distriet of the
sender %alﬁﬂtex Ltype, other pthap” the link type,"I"
wiring will be used snd/ihé _4-& terminating on
33-1“514 will bé cannec <i gf-S- :-T1la. Ground from
this lexd will |Ye cdunedfed ¢ the winding of the (SYH)
rel.y. ‘Thig réiay w «er4t89 opening the (TK-1) and
(TJ-1) leatﬁ y‘_»\.dﬂi ing ground to the (TJd-1) lesd 'in
% ease the fegdt qe;ﬁﬁto is of the line switch type. If the
} sest selector 48 of /the kine finder {ype, the busy ground
' supplied from th: HMo. 2 arg of the directing selector will
not be conrectedund the (T8) lesd will be held busy by
the 10 ohm grodnd of the (G)\§e51stunee. The operaztion
of Lhu {?Yﬂ) ‘elay will ilso x&:e the operating circuit

for tl.e } relay. The operation of the (TLF) relay
will the connecior control sequence switeh from posi-
N

“on md slso loek itself to the (IK-1) lead which is
sornzghed to lhe test selecter. If the test seleotor is
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bagy, ground will be supplied over the TK lead, holding the
(TLe elay operated. If ground is not supplied to tis
lezd, the  (TLY¥) relay will be released, its ope ing cir-
cuit having~yeen open when the connector conbrol sequence
switoh moved frem position X. The release of the (TILF) re-
lay will move the “sounecte® control geduence switch from .
position 2. The conunkefor control-sequence swic¢eh, moving
to position 3, will-Supp ;round from iys (H)y~cam to SS-4-
Wl. which will m6ve the gomnmector se¢quenge switch to posit-
ion 5. ThigWill conped?t all lesds frofthe district test
selector rough te he [tes deculs Tre (SYNM) relay wiil
eratedas Yong W§ tThe commector. sequence switch re-
mains An pefition 5} the helding ground be€ing supplied
through~the contactg of the (ST) reley to ground_at the

SP] key. This relay will hold the test selector~busy.

8. BUSY TEST OF LINK TYPE DISTRICT SELECTOR

8.1 Rotary Link Type

In cuse the test selector is of the rotary link type,
usw wiring 8% the connector sequence switch and Figs.

B and E will e used. 7This will connect the ground
from the No. 6 arc of the direeting selector to SS-2-
Uli. This ground will operate the (LD) relay. The
operation of the (LD) relay will illuminate the (5D)
lamp and will also connect the (RL) relauy to the "IE®
Jead. This lead is connected to the distriet in such

58 way that if the distriet is in position 2, the batitery

— from the rotor magnet will operate the (kL) relay.

The (RL) relay operating, will supply growid to the
"IGY lead which will cause the link circuit which is
czttached to the distriet to advance, discharging the
sender and advancing the district to normal positicu.
With the district in the normal position, the (RL)
relsy will be released and the "TK" lead will be con-
nected through the contacts of the (LD) relay to the
windings of the (D) asnd (T) relays in Fig., B. Batter
- from the test selector will operate the (L) wnd (D}
relays. This will supply ground for the operation of
the (SYN) relay. The (SYN) relay will perform the
same functions as it did in case of the zender
selector type districts and, in addition, will cwuse ihs
/XSD) relay to operate. The operation of the (SL} ve-
lay will open the circuit to the (LD) relay, rermitting
this relay to release and will supply & ground for
holding the (SYN) relsy. The release of the {LD)
relay will remove the low resistance greund through
the (D) and (T) reluys from the district selector. The
nid" lead will be held busy by ground bthru the (G}
10 ohm resistunce (Fig. E). The operaticn of the
(SYN) relay causes the (TLF) reluy to operute whildh
cuv.nces the connector control switch frowm positior 1.
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,/ﬁs the connector control switch moves from position 1, the
operating circuit for the (TLF) relay is opened and as there
is no holding oiroult, this relay releases moving the con=-
nector control switeh to position 3. In case the district
test selector is being tested by the automatic distriet
test oireuit, ground will be supplied from that test oirecuit
to the (DT) relay. 'The operation of the (DT) relay will
jlluminate the (%D) lamp and open the eirecuit to the (ID)
relay, thus holding the test circult from making a busy
test of the disiriect selector,

R

/8.2 PANEL LIUK TYFE - In case the test selector is of the

’ pariel Link tyvpe, "S" wiring at the counnector sequence
switeh ard Pies. 0 and F will be used. The csircuitl
will funcition ihe same as in paragraph 8.1 except as
hereinsftsr daserlibed: The operation of the (ILD)
relay will operste the (LR] relay ir. Flgz. C. The
operation «f the (LR) relay will illuminate the (ED}
lamp. When ihe distriet is in the normal position; the
release of the (RL) relay will connect the "TK" lead
thru the contacts of the (ILD) relay to the primary
winding of the {T1} relay in Fig. C. Battery from the
test seleator will ovperate the (Tl) relay thru its
primary and secondsry windings in series, shunted by
the tertiary wirding connected differentislly. The
operatiorn of the (T1l) relay short circuits its secondary
winding, locks thru its primery winding to the "TK"
lead, releases the (LR) relay and operates the {SYK)-
relay. The subsequent release of the (LD) relay will
remove the low resistance ground thru the primary '
winding ef the {T1) relay from the distriet selector.
The "Td7 lead will be held busy by ground thru the
(2)) 20 ohm resistence (Fig. F).

843 OPERATION WHEN BOTH PANEL AND ROTARY LINK DISTRICTS
ARE USED A5 TESY SuLECTORS - When both paneT and
rotory Iink distrio{Bare used as test selectors,

FPig. D 1s Turnished in addition to Figs. B, O, E and
F. 1In this case, the terminals of arc Wo. 2 of the
direoting selactors for positions using panel link
districts as test selectors will be oross-ocmmected to
terminal "AZY or "AF" on the "Busy Ground" eross-con-
neetion bhlocks. The (PR) relay in Figs. D will there-
fore opsrste only when a panel link distriet is con-
nected as a Lsst seleciors With the (PR) relay normal
Figss B and T are connected in the cirecult permitting
the busy test of rotary link districts to be made.
ﬁhen the {PR) relay is opereted, Figs, B and E are
Cisconrected and Figs. ¢ and F are substituted, per-
miziing the busy test of panel link distriets to be
mzde, .
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V//. BUSY TEST OF OFFICE SELECTOR - In ca~2 the test selec-
tor Is an office selector; "R" wiring will be used. This
will comnect the ground from the No. 6 are of the second
directing selector (DA-1l) of a pair to the 3S-2-YlA cam as
gsoon as the connector sequence sSwiteh moves to the test
position. With the conneotor sequence switch in the test-
ing position, the (TR) and (TJ) leads will be opened at
the (P) cam but they will remain closed through the back
contact of the (SYN) relay. The ground which is connected
to the (Y) cam will be connected to the winding of the
(TLF) relay when the (SM) relay has operated after the’
direscting selectors have located. The operation of the
(TLF) relay will move the connestor comntrol switeh from-
position 1. The primary winding of the (TLF) relay will
be conneacted to the (TJ) lead. As the connector control
switch moves from position 1, the operating circuit to the:
secondary winding of the (TLF) relay will be opened and the
relay will remain operated through its primary winding if
there is a ground on the office selector. The test cirscuit,
due to the (TLF) relay remaining operated, will not advance

- and the (BD) lamp will be illuminated due to its connection
through the (E) cam of the connector ccntrol switeh. If no
ground is on the sleeve of the office selestor, the {(TLF)
relay will release. The release of the (TLF) relay will
close the circuit which will move the connector control
switeh from position 2. The release of the (TLF) relay will
also close a sircuit through the (K). cam of the connector
control switeh which will hold the (TJ) lead busy. The econ-
nector control switch, moving to position 3, will advance
the connector sequence switch to position 5, its connected
position.

10. BEUSH SELECTION - When the oconnector control switeh
moves 1nto position 3, ground is supplied from the (Q) cam
to the (S1P-1) relay winding in series with the primary
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windin% of the (RS) relay. The operation of the (RS) relay
moves the connector control sequence switeh out of position
3 3, provided the (SM) relay is operated, which opens the
operating circuit for the (RS) relay bdbut this relay remains
operated to a holding circuit through its own centact. (STP-1)
relay and 930 ohm resistance to ground at the (Q-2) cam when
the switeh moves to position 4. 1In position 4, ground is
supplied to the up-drive magnet of the office or distriect
selector used as a conrnecting selector over the (TU)} lead.
This will cause the elevator to move upward. The (i) com-
mutator of the district connector is connected by means of
lead (TA) to the contact of the (RS) relay. As the com-
mutator passes over the ground segment, the (STP-l) relay
is released, thus removing the ground which was connected
to the counting relays as designated by cross~connections
8t the test selector brush connecting block. The operation
of the (STP-«l) relay operates one of the counting relsys,
0 to 4, depending upon the oros s-connections at this block,
Phe release of the i3T77sl) relay permits the cerresponding
prime counting rclay ito operate and lock through the con-
tacts of the counting relays first operated. This switches
the operating lead to the next set of counting relays. When
the (A) commutator passes from the ground segment, the
(STP»1) relay agaim operates, operating the next set of
counting relays. This action continues until the (0"} re-
lay is operated. The operation of the (0') relay opens the
circuit of the (STP~l) and {RS) relays and they are released.
The (RS) relay then releases and removes the ground from
the district or offiece up-drive magnet and it stops. The
. operation of the (0f) relay ¢loses ground to the (C>2) cam,
acving the connector control switch to position 5. #ith the
connector control switeh in positions 5 and 6, ground is
supplied to the (TM) lead which is connected to the distriet
or office selector trip magnet so that the seleetor brush
#ill be tripped on group selection.

gt

il. DISTRICT Ok OFFICE GROUP SELECTION - When the connector
control switch moves to position 5, the (RS) and (STP-1) re-
lays are operated in the same manner as they were operated
when the connector ceontrol switen was in position 3 for
brush selection. The operation of ths (RS) relay now moves
the switeh from position 5, provided the locating selectors
have been set, the operating circuit being taken through
the make contacts of the {TU) and (TS) relays. In position

) &, the action on the up-=drive of the distriect or office

u 2zlector is the same as explained for brush selection ex-
“cpt that the shunting of the (STP-Ll} relay is done by the B
commutator over the TB lead instsad of the A commutator and
the release of the (RS) relay is placed under centrol of th-
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(C) commutator segment rather than the (A). In position

6, the leads TA and TC which are connected to the (%)

and (C) commutator brushes are connected together at the
(N-2) cam. As the counting relays are advanced to a point
where the (0OB) relay operates, these leads are connected

to the (RS) relay vontaet, holding the relay operated until
the (C) commutator breaks. This is necessary when twoewire
office circuits are used as test selectors, the {Z) commu-
tator being used to hold the (R3S) relay until the (C) commu~
tator makes and the elevator finally locating under control
of the (C) commutator. The connection which governs the
number of the group is made through the t=us indicating
selector instead of through the direo+ing selectors. The
connactor control switch is moved from position 6 when the
(RS) relay releases, the (0') relay having operated when
the proper group has been reached by the district or office
elevator.

12,  SETTING OF LOCATING SELECTORS - When the connector
control sSequence switeh is in positions 2 to 2, ground is
gsupplied through the (D) interrupter and the (Ebi relay
contacts and also through the (Cg interrupter and the (1S
relay contacts to the magnets of the units and tens 1ocat¢ug
switches respectively. These switches step one terminal

for eaech clecsure of the interrupters and continue until the

(PS) and (US) relays operate. The (US) relay operates when

the units locating selector has advanced to the terminal oz

which ground is supplied from the cross-connection bloek,

used in conjunction with arc No. 4 of the directing sslec-

tors or from ground supplied from the (GN) keys in a war- -
ticular circuit test; likewise the tens locating selsctor
advances to the terminal on are No. £ which is supplied with
ground from the same source as the units selector. The

operation of the (TS) and (US) relays closes ground which
advances the connector sontrol to pusition 6, as explain:d

above. The operation of the (TS) relay also closes a ¢ir-

cuit for connecting terminals 10 & 21, arc No. £ of the tens
loecating selector to terminals 5 & 16, arc No. 2 of the unii:
loecating selector. This circuit is due to the two groups of

five trunks on the district selector multiple, the first

terminal of the last group heing numbered 94 instead of havin:

a number of like digits. As there are two groups in

which "4%" appears as the units digit in the first selector
number, rnamely, 44 and 94 discrimination must be made be- .
tween these first two terminals. '

\
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13. INCOMING BUSY TEST As the connector control switch
moves from position 6, the operating circuit for the (TI)
relay is released butbt battery is supplied at the same time
to the primery winding which is closed through the make
contact and TS lead to the sleeve of the distriet or office
multiple. If the incoming selector is basy the (TI) relay
will therefore remain cperated and the (BI) lamp will illum-
inate as a signal that the incoming selector is busy. If
the incoming selector is not busy, the (TI) relay will re-
lease making the selector busy. The release of the {TI)
. relay will connect the ground for operating the (TR) relay.
; This relay will connect the tip and ring of the district
selector, which is connected to the incoming selector under
test, to the test seguence switoh by means of the TT and TR
leads and this will close a eircuit for making a TG test
¢f this incoming selectcr.

R

V/14. FIRST (TG) TEST If the incoming selector to which
the district or office connector is connected is not busy,
the (TI) relay of the connector control part of the test
circuit will release, closing ground to the (TR} relay
which will operate. - The operation of the (TR) relay will
close ground from the connector control switch through the
{LUS) and (LT3) relays to the contacts of.the (TG) and (MTG)
relays. It will also close the tip and ring leads of the
fundamental circuit to the test sequence switech. With the
test sequence switch in position 1, the (TG} relay, in case
of 48 volt inoccoming selector, or the (MTG) relay, in case
of 24 volt inocoming selector, will be connected in the
fundamental cireuit. If the incoming selector, in case of
48 volt type, is returning to normal, the (7G) relay will
not operate. As soon as the incoming returns to its nor-
mal position, the (TG) relay will operate. In case the
incoming is of the 24 volt type, the (TF) relay will be
cperated and the (MTG) relay will be in the fundamental
ceirecenit. This will not operate while the inccming selec~
tor 1is returning to normal but will operate when the in-
coming returns to normal. The operation of either the
(TG} or (MTG) relays will close the ground supplied through
the (TR) relay for the operation of the (AT) relay. The.
(AT) relay will lock in position 1 to ground at the (W-3)
cam supplied from the ST key and it wlll move the test
sequence switch from position 1.

15. INCOMING BRUSH SELECTION When the test sequence
switch moves to position 2, the fundamental tip and ring
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leads will be closed through the (L) operate resistance,
the (STP) and (OFL) relay windings and back contaoct of the
(FO') relay. The (STP) relay will operate, closing ground
from the (K-3) cam to the pair of counting relays which
will govern the selection of the proper brush for reaching
the final test line. As the incoming selector elevator
advances, the (STP) relay will be released and thé count~
ing relays will advance until the (F0') and (BO') relays
operate. The (FO') relay will open the fundamental circuit,
permitting the incoming selector to advance and the (BO')
relay closes ground toc the (R) magnet of the test sequence
switeh, ocausing it to move to position &. In position 3,
the counting relays will release and the (BO') relay will
close its back contact, causing the test sequence switch
to move to position 4.

16. INCONIRG GROUP SELECTION -~ When the test sequence
switch is in position 4, the connections will be the same
a8 they were in position 2 with the exception that the
(STP) relay will close ground to the set of counting relays
which govern the incoming group, the ground being supplied
from the (J~3) cam instead of the (K-3) cam. As soon as
tke counting relays have beem satisfied by the incoming
selector, the test sequence switech will move into position
5 where the counting relays will release and the release of
the (BO') relay will move the test sequence switch to posi-
tion 6.

17. FINAL BRUSH -~ When the test seguence switch is in
rosition ¢, the connections will be the same as described
under "Incoming Brush Selection™ with the excepticn that
the (STP) relay will close ground to the set of counting
relays which govern the final brush selection. As socn as
the counting relays have been satisfied by the final selec-
tor, the test sequence switeh will move to positicn 7. 1In
position 7, the counting relays will release and the test
seguence switeh will move to position 8.

18. FINAL TENS SILECTION ~ When the test sequence switch
is in position 8, the counnections will be the same as
described under "Incoming Group Selection" with the ex-
ception that the contact of the (STP) relay will connect
ground to the pair of counting relays which govern the
group of tens to which the final selector is elevated. As
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goon as the counting relays are satisfied by the Tinal selec~-
tor, the test sequence switch will move to pesition 9., In
position ¢, the oounting relays will release and the test se-
quence switch will move to position 10.

19, FINAL UNITS SELECTION When the test sequence switch is
in position 10, the connections will be the same as described
“under “Incoming Brush Selection™ with the exeception that the
{STP) relay will close ground to the pair of counting relays
which govern the units terminal to which the final selector
is elevated. As soon as the counting relays are satisfied by
the final selector, the test sequence switech will move to po-
N sition 1l. 1In position 11, the counting relays will release
3 and the test sequence switch will move to position 12,

e’

205 NOW-OPERATE TEST OF (L) REILAY

20,1 INCOMING SELECTORS CF A TYPE OTHER THAN REPEATINWG
When the test sequence switch 1s 1n position 1<, the
fundamental tip and ring leads will be connected thru
the non-operate test resistance for the (L) relay, the
(P} relay winding and the back contact of the (“O‘) re-
lay. The (P) relay will operate, closing ground to the
(S0) relay winding and the winding of the % FI-1) relay.
Phe (OFL-1l) relay will operate, opening its operating
"circuit and locking to the (L=~3) cam, The operation
of the (OFL=l) relsy will close ground from the back
sontact of the (BO') relay, through the (F) interrupter,
tc counting relay No. 9« When the interrupter opens,
the {9') relay will operate, connesting the Ko. 8 pair
of cocunting relays, which will operats on the next
closure and open period of the interrupter, The cownt-
ing relays will advance uutil the (6%) relay is oper=~
ated and, on the next closure, ground will be supplied
for the operation of the {(ST) relay. This relay will
cperate and lock to the {J~3) came It will also move
the test sequence switeh from position 12, In case
the (L) relay of the incoming selector operates during
) the time that the counting relays are operating, the
| . {P} relay will be released due to the advancing of the
incoming selector. This will permit the (BO') relay
to operate, thus removing the ground supplied to the
interrupter for advancing the counting relays to the
- position where the test seguence switch moves from
Eﬂsitlon 12, The test seguence switeh, wunder this
endition, eannot move from position 12, permitting
ﬁz@ trouble lamp to illuminste as an indication that
the (L) relay of the inceming selector operated under
{42 non~cperate condition.

&3

L]
L&

“‘,
&3

PETZATING INCOMING SELECTORS The operation will be
¢ Home a8 desmcriped tor other Incoming sslectors
gzeept that the {(HO) relay will operate and perform
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the same function as the (P) relay since the latter
may not receive sufficient current to opersate.

« 21, OPERATE TEST OF (L) RELAY - When the test sequence.
switch 18 in position 135, the fundamental leads will be
connected through the operate test resistance for the (L)
relay, the (STP) and (OFL) relay windings and back contact
of the (F0') relay. The (STP) and (OFL? relays will operate
while the incoming selector is advancing due to the operation
of the (L) relay., Ground will be closed from the (0FL) relay,
through the contact of the (STP) relay, to the (S0) relay.
While the inceming selector is advancing to a trunk closure
position;, the fundamental circuits will be opened, permitting
the (STPs relay to release, thereby opening the ground which
hes been shunting the (BO'S relay and this relay will operates
When the incoming circuit comes into trunk closure position,
the polarity of the battery supplied by it is reversed and
thie {OFL) relay will continue to release if it has not re~
leased on open period and will not reoperate. The operation
of the (BO') relay closes ground which will move the test
sequence switech from position 13. If the (L) relay of the
incoming selector does not operate, the incoming circuit will
not be advanced and the (OFL? and (STP) relays will remsin
operated, thus holding the (BO') relay from operating and the
test sequence switeh will remain in position 13, This will
permit the (TBL) lamp to light as an indication of a trouble
condition.

_22. SECOND ongifg\Tﬁgﬁ\eQ\EHR$EEWIR£\T§QOMING (L) RELAY

-When the test sequence switch moves to position 14, 1In
cagse the incoming selector is of the three-wire type, the
(Ll) relay will be operateds At the same time;, the (LI)
relay will close the fundamental tip and ring leads through
the (STP) and (OFL) relay windings and the back contaet of
the (FO') relays. When the three-wire incoming selector
advances to trunk clpsure position, the (STP) relay will
operate, closing groynd to the (sos relay, which operates,
As the incoming seleciter advances from position 11, the
fundamental eircuit will be opened and the (STP) relay will
release, openimng ¢/shunt cireult around the (BO') relay.
This relay wi perate closing a cirecult for the operation
of the (O0FL=1l blay and es soon a8 it is eperated, the
same ground thkaugh cam M, make contact of (OFL~l) relay
interrupter F, cam U will cause the operation of the Cl relsy.
At the bresk of the interrupter F, relay (C2) operates :
closing a ground which operates relay (C). !The same ground
operates relay (S1l) through make contact of (C) and baeck
econteact of BL key and (TLl) relay. With the (S1l) and (C2)
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A . p
reldys gpe ,\&he’ﬁB\aggaéﬁBe\gEj?ﬁﬁ’?@\g%ggaéga\tneﬂ//
DU ‘ In case the incoming selector Is cf the

non-synchronizing type the (TLl) relay is operated. Ground
from the (C2) relay, operated, thru the (C) relay operated
front contact of (TLl), operates the (BL) relay. Ground
from cam (I3) thru contacts of (OFL-1l) and (BL) relay,
operates (Sl) relay, closing the circuit to the R3 magnet,
causing its advance from position 14,

gy

; v"23. OPERATE TEST OF (A) RELAY - When the test sequence

switch is in position 15 and the incoming selector is of

the 48 volt type, the fundamental tip and ring leads will

be closed through the (A) relay operate resistance and
the winding of the (P) relay. Battery on the tip lead

from the incoming selector and ground on the ring lead will
cause the (P) relay to operate. The operation of this re-
iay will supply ground for the operation of the (SO) relay.
Greund from the back contact of the (BO') relay will be
supplied to the (F) interrupter, through the (OFL-1) relay,
wnich 1is held locked in positions 14 and 15. This ground
through the (F) interrupter will operate the No. 9 pair

- of counting relays. For each closure of the interrupter,
the counting relays will advance until the fifth pair is
reeshed. On the next closure, ground will be supplied for
the operavion of the (RP) relay and alsc for the operation
of the (AT) relay. The (RP)} relay will lock to the (L-3;
‘eam and the operation of the (AT) relay will move the test
sequence switch from position 15. In case the (A) relay

of the iwmcoming cirouit fails to operate, the test circuitl
will remain in position 16 because the incoming ocircuit

will not advance and therefore O.K. pulses cannot be given.
In case the A relay releases while this test is being applied
and the incoming advances so that the circuilt to the A relay
opens or in case the test circuit is in this position and the
incoming advances through the reversed battery position the
(P) relay will release thus permitting the (BQ'? relay to
operate, thereby removing the ground for advancing the count-
ing relays and the test sequence switch will remain in po-

sition 15.

@2yn;/L In case the incoming selector is of the three-wire

type, the (LI) relay will be operated and ground will be

supplied from the {J-3) cem which will operate the (RP) re-
lay. The operation of the (RP) relay will reverse the
winding of the (P) relay but this relay will not operate
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bgcause the fundemental circuit remains open at the incom-
ing selector. The test circuit will advancs as explained
above but, in case of the final selector going to a busy
line, the fundamental circuit will be closed at the incom-
ing selector and the (P) relay will operate and, when the
fundamental circuit at the incoming opens, the (P) relay
will release. The action of the (P) relay will cause the
(BO) relay to operate and %then the (BO') relay to operate,
removing the ground which causes the test seguence switch
to move from position 15.

24, 0O.K. PULSES -~ When the test sequence switch is in po-
sition 16, the fundamental tip and ring leads are closed
through the (A) relay operate resistance, (P) relay winding
and back contact of the (¥O') relay. The S and Sl relays
operate to ground at the I3 cam. When the incoming selec-~
tor advances to talking position and tle final test line
sends pulses, the (P) relay operates and in turn causes the
(PH) relay to operate through a make contact of relay (3)

and lock to the back contact of the (PHl1) relay which re-

leased when the P relay operated. The final multiple test

line circuit 1is arranged to send out a limited number of
pulses. The first pulse is sent out for the purpose of
synchronizing the eautomatic test circuit with that of the
final multiple test line circuit. This pulse is of a certain
time duration in order that it may be measured by the auto-
matie test eircult. This time is measured by the operation
of the (#9) and (#8) pairs of counting relays as follows:

The (P) and (PH) relays operate as previously described. The
round from the back contact of the (AT) relay, through the
PH) and (CD-2) relays interrupter (H) through back contact

of - (CO) relay operates the (#9) counting relay. The locking

ground supplied to the (#8) and (#9) pairs of counting relays
is also received from the (AT) relay through the (PH), (CD-1),

(C) and {S) relays. As the interrupter (H) opens, the (#9)

counting relay operates and on the second operation of the

interrupter, the (8) counting relay operates and on its

breakx the (8') and (CIl) relays operate, the (CIl) operating

through a make contact of relay (3) which operated in po-

sition 16, As the (H) interrupter makes the third time,

the (SK1) relay operates and holds the (SK2) relay down as

long as the (PH-1) relay stays normal. The (SK1) relay

closes a cirouit through the (#7) counting relay from ground
on the contact of the {P) relay. If the pulse received from
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the final multiple test line circuit is not long enough to
hold the (P} relay operated until the (9) amnd (9%), (8) and
(8%) and (SK1) relays operate the 8 ani 9 sets of counting
relays will releass and the automatic test circuit will 'not

V/gﬁvance until it receives a pulse of the proper duration.
Assuming satisfactory circuit operation, with the above
relays operated upon the release of the (P} and (PH) relays,
the (77) amd (SK2) relays operate and the (9), (9?) and (8},
{8') relays release., The (SK1) and (SK2) lock to ground on
sam Id. The final multiple test line circuit is arranged
next to send two short soak pulses te the incoming super-
visory relay which 1n turn is registered in the automatic
test circuit by the operation of the (P) and (PH) relays
over the same circuit as already dedcribed. The cperation
of the (PH) relay causes the (6), (6') relays on the first
ghort soak (5), (5') and (CI) relays to operate on the
second short socak. A 8econd synchronizing pulse is received
from the final multiple test line circuit which must be of
long enough duration to permit the H interrupter to operate
the (9)5 (9%), (8) and (CI2) relays, The (CI) reley being
already operated transfers the operating circuit from the
{SK) relays to the (CI2) relay which operates and locks to
the off normal ground on cam I3. The (CI2) relay operated
closes the circuit to the #4 counting relay. At the end of
the second synchronizing pulse relay 4! operates. The final
multiple test line circuit again advances sending two oper-
ate pulses to the incoming supervisory relay which are
registered in the automatic test circuit by the operation of
the (3), (3%) {(first operate test) (2) and (2%) and (CO)
relays (second operate test). The (CO) relay operated cuts
in the (CD) relay removing a 500 ohm non-inductive resis-
tance (A). The following operation takes place.

g

et

24,1 TAO-WIRE INCOMING The ((D) relay operates and in
turn operates the (CDl) relay. A circuit is closed
tc¢ the (#1) counting relay from ground at the (AT)
relay through the (PH) relay which operated from
ground at the back contact of the (BO') relay when
the (CD) relay operated. The. interrupter (H) which
is in this circuit will ceause the operation of the

1 counting relays and the (BO') and (FO') relays.

As soon as the (BO') and (F0') relays operate ground
is removed fror. the back contact of the (BO'} relay
~and carried through the front centaet to interrupter
(F) and then to the {(#9) counting relay; the same
ground is also carried through the front contact
of the (CD1) relay to provide the locking circuit

for the (9) and {8) pairs of counting relays.
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‘When the (8') relay operates, upon the next in-
terrupter closure the (AT) relay operates and
locks advancing the sequence switch from position -
1¢€.

24.2 THREE-WIRE INCOMING- The (1), (1'), (FO) and (BO')
relays operate over the same circuit as described
in paregraph above under heading "Two-Wire In-
coming” but upon the operation of the (EO') re-
lay -the ground on this front contact is carried teo
‘the front contact of relay (LI) which in turn ad-
vances the circuit from position 16.

24,3 SU?ERVISORY RELAY FAILURES

(a) The supervisory relay may stick on soak and
release tests as follows: During the first syn-
chronizing pulse the (#9), (9t), (8), (8'), (SK1j.,
{(7) relays operate. The supervisory relay fails
to release until after the first short soak has
takxen place in which case (7'), (SK2) relays
operate. On the second short soak (6), (6°%)
operate. During the second synchronizing soak the
(9), (97), (8), (8') and (SK) relays operate and
the latter locks. The (SK) lamp lights as an
indication of failure.

(b) The supervisory relay may chatter on scak and
release tests as follows: During the first syn-
chronizing soak the (9), (9t'), (8), (8'}), (SKl) &
(7) relays operate. On the release of this syn-
chronizing pulse the supervisory relay may chattex
causing the (7'), (6), (6') relays to operate.
On the first short soak test the (#5) counting re-
lay operates and on its release the {(56') and (CI)
relays operate. On the second short scak the (CI}
operates and on its release the (C2) operates and
both relays lock to ground which in turn causes the
operation of the (C) relav. The (C) relay operested
opens the locking circuit 9 and 8 counting relays

- 80'as8 to prevent any further advance, and closes
the circuit to the (CHA) lamp as an indication of
the existing trouble.

(c) Failure of Operate Test The circult func-
tions” the same as OK operations till it resaches
the first operate test of the supervisory relay.
If ihe supervisory relay does not operate the
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required number of times, (normally two), the eir-
cult will remain in position 16, whereby the
trouble alarm will sound an indication of

failure., ’

'wm)y}

(d) Chatter on (perate Test — The circuit func-
tions the same as DK operations until it reaches
the first operate test, During the first operate,
chatter is received which operates 3, 3%, 2, 27,
relays. On the second operate test of the super-
visory relay the (C) relay operates and locks
directly to ground., The chatter Lamp lights as
an ipdication of failure leaving the circuit
blocked, 1In all of the above failure condition
the trouble alarm will be received as an added
indication. ' )

i
Sl

ie) Agsuming OK oireuit operation the {(CD) and.

CD1l) relays operate, (teating the two-wire in-
coming selecior circuit) the final multiple test
line is so arranged that after the last two operate
tests no more pulses are sent out. If for any
reason the incoming (A) relay should release
causing 1ts associated selector to restore to
normal, the (CD2) relay immediately operates and
~locks in series with the (CDl)e. This opens the

- eircuit to the (#1) counting relay csusing the
-test eirocuit to blosck. The trouble alarm is the
indication of trouble, If for any reason an added
pulse was received by the automatic test ecirocuit,
during the time the 1, (S0), (BC) and (FO') relays
were counting down, the (P) and (C) relays would
operate which will open the holding ground for the-
#9 counting relays causing the circuit to bloek,
In case of a three-wire incoming if an extra pulse
were received the (CD) relay would operate and in

- turn operate the (CDl) and upon its release the
(CD2) relay will operate which in turn opens the
circuit to the (#1) counting relay. The (P) and

" {PH) relays may operate if the pulse is long enough
which in turn will cause the (CHA) lamp to light
as a further indication of trouble. :

1 25, SECOND (TG) TEST - When the (FO') relay operates while

/ the te€st sequence switch is in position 16, the fundamental
eircuit is opened, permitting the incoming selector to
advance from the talking position except in the case of
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three«wire incoming, In this case, the operaticn of the

(TI) relay opens the sleeve circuit, permitting the incoming

selector to advance from a talking position. The test se-

quence switech being in position 17, with the fundamental tip o
and ring circuit closed through the (TG) or the (MTG) relays, o
will move from position 17 when the incoming selector re-

turna to normal, This will take place due to:- the operatiorn

of the (A%®) relay which will operate the (ST) and (CT)

registers, fThe operation of the (CT) register will move

\\\\\ the test sequence switch from position 170

26, RFfBﬁN TO NORMAL - When the test sequenoe switch is
in position~I18, ground from the (CT) register, which was
operated while the switch was in position 17, will cause
the operation oﬁ the (ADV) relay, The operation of the
(ADV) relay will cause the operation of the (LUS) relay
which, in turn, operates the (RS-2) relay. The . (TI) relay
will operate when the (RS=2) relay operaties &nd the iest
sequence switch will move from position 18 and return to

normal,

276 ADVANCE DISTRICT OR OFFICE SELECTOR - The operation of
the (ADV) relay, &t the completion of the test of the first
incoming selector, oloses ground for the operation of the
(LUS) relay. The operation of the (LUS) relay causes the
(RS<2) relay to opsrate and also closes ground, enenglizing
the units locating sslector magnet. The (RS=~2) relay clos~
es a loeking circuit for the (ADV) relay and also & eircuit
for loocking itself, It also causes the (TI) relay to
operate and oclosge ground for the operation of the (STP-1l)
and (RS) relays &s soon as the test sequence switch returns
to position 1. During the interval that the (RS~2) relay
is operated, it is impossible for the (PB) relay to operate
in case the (APB) key is operated due to & short circuit
being connected across the (PB) relay., The operation of
the (RS) relay causes the (RS-1) relay to operzte and the
up-drive magnet of the office or district selector is ener-
gized, The operation of the (RS-1) relay opens the operat-
ing circuit for the (sT-1l)-anmd (RS) relaysbut these two
-relays remain operated to the contact of the {(STP-1l) relay,
As the elevator of the office or district selector passes
the ground segment of the (C) commutator, the (STP-=1l) relay
is released, When the (C) segment is broken, the (RS) relay
releases, cpening the circuit to the up-drive magnet and
olosing a circuit through the contact of the (RS~1l) relay,
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which remains operated to a ground at the (ADV) relay, for
the operation of the (CR) relay when the (E) interrupter is
closed. The operation of the (CR) relay opens the circuit
to the (IUS) relay and this relay releases. It also closes
a circuit from its own winding through the winding of the
(DP) vslay to ground. When the interrupter opens the cir-
euit, the: (BP) relay operates and, on the next closure of
the interrupter, ground is supplied for the operation of
the (RS-3) relay, This relay opens the holding circuit of
the (RS-2) relay whish releases. The {AV) relay then re-
leases and likewise the (RS-3) relay. The release of the
(ADV) relay permits the (RS-1l) relay to release and this
relasy permits the (CR} and (DP) relays to release. When
the (RS~2) relay releases;, the operating circuit for the
(TI) relay is opened ard this relay will release unless the
ineoming circuit is busy. In case the incoming selector is
" not busy, the (TI) relay will release, sausing the operation

of the (TR) relay and the test on the second incoming selec~

gl

el

//E9r will proceed.

L When more than one group of ircoming selectors are
tested with a setting of the directing selector switeh, it
is necessary for the test eircuit toc pass by the overflow
terminals assceciated with the particular incoming groups
tested. The following eircuit operation occurs: The (ADV)
{IUS) and associated relays operate as described in the above
paragraph and advance the distriet or offise selector until
an overflow terminal is encountered. The "Z" commutator
will be made which supplies a ground operating the (ZC) relay.
Arcs #4 of the tens armi units locating seleectors are arranged
so that when an overflow terminal is encountered; the terminal
setting of these ares should cecorrespond with the overflow
terminal number on the distriet or office bank. Assuming
this to be correet,; a circuit is closed through arces 4 of
the tens and unite locating selectors, make contact of (ZC)
relay, to ground on a normal econtact ef the (CR) relay, oper-
ating the (ADV) relay. The (ADV) relay operating, operates
the (IUS) relay. The operation of the (IUS) relay causes the
(RS-2) relay to operate. The district or offiee selesctor
will advance from the overflow terminal and the tens and units
selectors will advance in the same manner as described in the
preczding paragraph. The (ZC) relay releases when the dis-
trict or office selector advances from the overflow terminal
which opens the operating path of the (ADV) relay and also
supplies ground from the EZ2 cam in preparation for the oper-
ation of the (PBl) relay in the event the next terminal en-
sountered by the distriet or office selestor after the over-
flow terminal, was busy. In the event the tens and units
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selectors are not resting on terminals correspording to
the overflow terminals, due to some fault in the stepping
part of the test circuit, the ceircuit required for the
operation of the (ADV) relay will be open causing the
test eireuit to block as an indication of trouble. -

28. DISTRICT OR OFFICE ELEVATOR RETURNED TOC NORMAL When
the last Inooming cirouit In a consecutive group has been
tested, the office or district selector will step to the
overflow terminal above this incoming circuit. This will
cauge the (&C) relay to operate over the TA lead and the
locating selectors will step to the correspording overflow }
terminals, While these selectors are on this point, ground
will be supplied to the (0U) ami (OT) r2lays directly from

- the end of test group connecting blook used in conjunction
with the (C) arc of the directing selectors or through the
(NT) and (NN) relays. The (NT) relay is operated in case -
the overflow terminal is the 93rd terminal. When the (NT)
relay is operated, ground will be connected to the Yo. 4
terminal of the unit's locating selector and also to the
Fo. 10 terminal of the tens' locating selector. If the
overflow terminal is No. 99, the (NN) relay will be opera-
ted and ground will be connected to the No. 10 terminal of
the tens' locating selector and to the No. 10 terminal of
the units locating selector. In case the overflow terminal
is No. 43, ground will be supplied directly bto the No. 5
terminal of the temns' locating selector and through the
back contact of ¢bhe (NT) relay to the No. 4 terminal of
the unit's locating selestor. For all other overflow
terminals, ground will be supplied directly to the ter-
minals from the test group connecting block.

8 The operation of the (0U), (4C) anmd (OT) relays
will ¢lose a cireuit which will move the comnnector control
switoh from position 7. When the connector control switch
moves to position B, the down drive magnet of the office or
distriect selector will be energized over ths TD lead and

- when the seleoctor reaches the (T) commutator, the connector
control switch will be moved from position 8 over the TY
lead into position 1, provided the (CH) and (CH=l) relays
are operated.
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29. ADVANCEMENT OF DIRECTING SEIECTORS While the connec-
tor control switch 1s in position 8, ground will be supplied
for the operation of the (SP) relay and this relay will
supply ground to the pair of directing selectors which are
connected according to the (DA) to (DX) relay which is
operated. The circuits for energizi the directing
selectors are carried through the (C§§ and (CH-1) relays
&s a check that the circuits are closed. As the connector
control switech moves from position 8, circuit to the {(SP)
relay is opened and the directing selestors will advance
one terminal. This will continue each time a district

or office test selector is restored to nommal. When the
first pair of directing selectors has advanced to the

21st terminal; the (DA) and (DA-1) relsys will operate.
The operation of these relays will cause the second pair
of directing selectors to move from nommal and these
selectors will complete a number of tests in the same
manner ag8 the first directing selector. When this

gwiten reaches the 21lst terminal, the (DX) and (DX-1)
relays will operate, moving the next directing selector
from the nomsal position. This action will continue until
all incoming selectors have been tegted and the end of
cycle point has been resched.

S0, SELECTION OF SECOND DISTRICT EIEVATOR When a direct-
ing selector hasg advanced to & terminal where arc L is
connected to & different brush at cam (B) of the connector
sequence switch, this switceh will move from the first posi-
tion to ancother position which is connected to a different
distriet or office test selector or will returm to a nor-
msl position if & second connector sequence switch is to

be used for making connection to the new district or offioe
test selector.

ADVANCING TO DISTRICT OR OFFICE CONHNECTED TO THE SAME
NNE TUH Assume that the first con-

nector sequence switch is resting ia position 5 and

that  for the new setting of the directing selector,

ground is supplied t0 SS-2-BlA. This ground'will

move the connector sequence switch from position 5

to position 8. In position 8, ground will be supplied

&t cam (W) through the other normal conneztor switches
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to eam (BlZ) and the switch will advance to position
- 10¢ In position 10, a test will be made of the new
district selector as described for the first district
gelector chosen.

DISTRICT OR OFFICE TEST SEIECTOR CONNECTED TO A T
S

ﬁISTﬁTUTfsELECTOR Assume That the Pirst connector
segquence switch is resting in position 5 and the dis-
trict or office test selector corresponding to the

- new setting of the directing selector is connected
to the second comnector sequence switch amd that

~ground is supplied to the lead connected to SS5-3-BlB.
The ground supplied to the (B) cam of the second con-
nector sequence switcnh will move this switeh from
position 1 to position 2. In position 2, ground from
SS-2-W1B will be connected through other normal con-
nector sequence switcnes to SS-4-BlA. This switch
will advance to posiftion 7, which is a normsl posi-
tion, and the ground will then be transferred to
SS-4-B1B and this switech will move to position 4.
Ground from the L arc of the directing selactor
will advance the switch to position 8. In position
8, ground from the (W1B) cam will advamce the switch
to poeition 10 and ground from the L arc of the
directing selector will advance the switch %to posi-
tion 14. In position 14, & test will be made of the
digtrict test selector'whioh is connected to thls con-
nector sequence switch.

31. CONCLUSION OF A ROUTINE TEST When all incoming cir-
-euits have been tested, the last pair of directing selec-
tors will advance to the 21st terminals when the connector
control switch is returning to normal, thereby releasing
the distriot or office test selector. With the last pair
of directing selectors in position 21, the end of cycle
(EC) lamp will be illuminated, it being connected to ter-
minal 21 of arc H of the last directing selector of the
last pair. Due to the 21st terminals of the last switeh-
es not being connected for making a test, the test cir-
cuit will not advance and the (EC) lamp will be illuminat-
ed 88 a signal that all incoming selectors have been test-
ed. In addition to this final end of cycle point, in
offices having two incoming selector automatic test frames,
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shere will be an interm&&ia«e end of eyul& point approiie
dtely at 8 point when one-ualf of the incoming sslectors
ave been tested. ‘In $his ease, the {(BC) lamp will hs
li@sswcgmnected ‘to the terminal ef arec H of the directing
a@leator corresponding to this poink. All other terminals
* this position of the directia& selector will bs vacank
L&a the best eircuit will stop.  In order to pass this peint,
she restore to normal key will be operated amd all direct-
ing selectors will return to normal, 1In order to star’
) te8ting in the second group of office selectors, the partic-
3 alar sirouit keys will be operated to direct the test cir-
wuit %o the first inaeming slector in the aeaen@ grouy.

i

- If another byale 18 not Aesivred, the (ST} key is
released and the (RN)key is operated., The operation: of
the (RN) key eperates the (HR) relay im turn operating the
{RN~1) and (RN) relays. The operation of the [(RN) relsy
will cause the 1st directing selestor of the last pair e
atep from the 21ef terminal to normal where this switaeh
will remain due to the ground which is connected %o ths
normal terminale being open. The (3T) relay, which operst-
sd when the (DY) melecter was or the 2lst ferminal will
now reiease and this will eonneet the eircuit for moving
the 2nd seléctor of the last pair to the normsl pesition.
The pair of directing selestors.preceding the last pair of
directing selestors will.-likewiss be moved from the Zlst
terminal to their nermal terminels and the (DX) and (DX-1)
relays will release. The release of these relays eleses
ground which will move the preceding pair of diresting
haieeter: to normel and this will continue until all

recting selectors aré resting on the normal terminais.
ﬂhe operation of the. (RN-1) relay will close a eircult
¢or the release of thMe (D) keys should they be operated
#nen the (RN) key is relemsed. This relay will remain
“esked until the partieular oirocuit keys are rsleased, In
ru88 the intermediate end of cyels point is reached, the
VB key will be operated. Assuming the intermsiiate
sud of syele point to be on the second pair of directing
4vlactcrs the operation of the é%ﬁ»l% relsy, which operated
Trom the contacts of the (HR) relay when the [BN) key
=28 operated, will conneat ground thy c@gh the winding of
the (IR} relay to intermedists end of ayeje termingls of
*he No., 1 are of the 1s% of the seeeund pair of direating
_sileators the (DY%l} relay aavzng ggera&ed due to CrpssS~
conuestion at the busy zround bleck., This will cause the
lereeting selestor to return to the 2lst terminal and, when
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it reaches the 218t terminal the second selector of the

pair will returan to the 218t terminal, the DX relay heviiug
@perated due to the strapping at the C gre of the 1st
seisetor and K ars of the sescond selector. This will

gauss the (DX-1) relay to operate and the 1lst selector of

the pair will move to normal releasing the (SX) relay.

The 2nd . s~¢aetor of the pair will then return to normnlﬁ

32, RVSTORE TO HORE&L In aase it 1s desired to restcre
tha test sirgult %0 normal at any time, the (RN) key wii?
be operatad. This will cause all directing seleciors wiici.
ara resting on the 21st terminal te¢ restore to normal.

The dir@@tiﬂg selactors which are not on the Zlst terminsl
nor in normsal pes$tion will remain in thls position due +o

connector @@ntras @Witch i in all pOSitions exceptl 18g LE
.9 and 10. The test on the incoming eircuit under test
will be c@mpieteﬂ znd, as the test sequence switch movss @w
pasition i, ground will be swpplied from the (RN} key whi o
will move the connector control switch from position 7.
i swlitoh, moving from posgitiom 7, will release ths Gl
“~iet or office test selector and when it returns te pe-
sition 1, the dirscting selector will sdvance ﬁ@mﬁ%@iﬁsf
When in position 21, the correspomding {(DX), (DX-1} and Iy
relamwill operete, This will connect ground to the 2lﬁl
~ berminal of the first of the psir of directing selectors
This selsoator will move from the Z2lst terminal, I@l@aSiﬁF
the corresponding (SX) relay and ground will be closed to
the 21st termipal of are No. 1 of the second dir&etlng T
- leoctor. cf ih@ palr and thia seleotor will ‘move to normal.

N

3%, PARTICULAR CI@GUIT TEST When it ia desired to test
. a partlieuiar cireulit or. to start the sutomatic test at
gome point. other than the fixed automatio starting point,.
the (PQ) key 1s epsrated., One of the (U) keys is operate:
which governs the pesition to which the direoting selec-
tor advances, One of the (T) keys is operated if the
directing moleetor is to advance beyond terminsl 9, tha
No. 1 key for terminals 10 to 19 and the No. 2 key for’
terminal 20. One of the (D) keys is operated in order t:
-gelect the proper pair of direeting selectors if more i%h
one 1s installed., ?The (GK) key, eorresponding to the dis
triet or office mull biple group in which the incoming Belc.
tor which is to0 be @e&te¢‘angearsﬁ is ogerateﬁ s8¢ that tio
Glstrict ar office elevator will progress to this gfoun.
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By the operation of the (TWB) key, ground that is supplied
from the (PC) key will be conneot&d to the winding of the
(DAY and {DA~1l) relays. Wher the (IWC) key is operated,
this seme ground will be oennected to the (DX) and (Di—i‘
relays and, when the (T#D) key 1s operated, this ground
will dYe uOﬁnected to the (DY) and {DY-1) relays and so on.
If the {TWA) key is depressed, this ground will be connected
. t0 the normal point of the directing selector the same as
| ' for 8 regular autometic test. Upon the operation of one
of the (TWA), (TWB), (TWC), etc., keys will depend whiech
"directlng selector will move from its normal terminal. 1In
orler to reach any incoming selesctor, it must be known in
which group of consecutive selectors 1t lies and there is
a poslition of each direating selscior corresponding to a
group of consecutive ssiectors. This will determine which
sslector is to be chosen for the start of a particular '
eivenit test. By the operation of the (PC} key, ground is
_supplied %o all the (U) keys and to the (T) keys.  With
these keys normal, this ground will bs connected to the
firat twenty terminala of are Ko. 1 of the direecting
selector. The operatiocn of any one of the (U) keys and
the {7) keys normal will open the ground from the corres-
ponding terminal of the first and second ten terminals of
are Ho. 1 of the direoting selsstor. The operation of the
{¥} key Ko. 1 will clese ground from the (PC) key to the
vevmingl of the first nine terminals corresponding to the
.Yy key whioch is operated amd the awitch will pase over
Eh&@ peint to the terminal between 10 2nd 19 inclusive
gorrespoending to the (U) key which is ¢perated. With the
{%#} key Bo. 2 operated and the (V) key Ne. O operated, -
ground will be supplied te the first 19 terminals and the
seisotor will stop om the 20tk terminal. The operation of
noy one of the (GN) keys %transfers the ground supplied at
$8-1l-=12 from the brush of are J of the diresting selector
whe leal connected fo terminal of J are of the direct-
e seleator which corresponis to the cperated key. This
transfer ¢aneels the aistxiet or office group setting es
gnated by the directing selecicors and subatituvtes there-
g diatrict or offies group setiing agcording to the
ksy which i1s depressed. The {PC) ksy, when operasted,
3 the sleere lead that is gonnssted to the offioe
# 2ad closee ground to the locking contaet of the (TI)
‘When the above keys are sei, the operation of fthe
; oy will start the %est set funciloning and it will
% & point where ths distriet gra&p is selected
S v not proceed to tesrt hesavne of %$he opsratad condi-
tonx ol tns {FI) relay Gue %o %he greund supplisd by the
i cew B this peimy, the concector sontrel sequence

s
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switeh will bve in position 7 and the distriot selector

will be resting on the first terminal of the distrist or
office multiple group. Im crder %o reach the particular
eircuit, the (MPB) key or the (APB) key i1s operatsd. This
will elevate the distrist selector to a higher terminal.

By the operation of the (MPB) key, the short cirsuit arcund
the (PB) relay is wvemoved and this relay operates through -
the primery winding of the (TI) relay to ground through .
the (PC) key and the bagk contact of the (2C) relay. Ground
through the contact of the {PB) relay, causes the opsration
of the (PB-1) relay which locks to the back contasi of the
(DP) relay. The operation of the (PB-1l) relay closes ground
for the operation of the {ADV) relay, this relay in turn
closing ground £99. the operation of the (LUS) relay. The
(LUS) relay supplies grournd for the operation of the (RS-2)
relay which, ip turn, operates the (RS) and (STP-1l) relays.
The operation of the {ES) relay closes the ocirouit for Vhe
operation of the {RS-1l) relay and also closes ground for the
operation of the up~drive magnet of the distriet or office
selector. The opsration of the (RS-~1l) relay also opens

the operating eircuit for the (RS) and (STP-l) relays but
these two relays loek to the contact of the (STP-1} relaw.
When the (C) commmtator of the district selector closss
ground from the greund segment to the (RS) relay, the [3Tr-l1}
relay releases and, as the commutator segment opsus, tas
(RS) relay releases, stepping the up-drive of the distrist
selector. The release ¢f the (RS) relay alaso close® ground
through the (E) interrupter for the operation of the (LR}
relay, which releases the (LUS) relay and shunts down the
{(PB) relay. It also closes a contact which conneots the
winding of the (DF) relay to a contact of the (RS-1) relay
so that when the interrupter breaks, the (CR). relay will
remain operated and the (DP) relay will operate.. When %he
{pP) relay operatss, the locking ground for the (PB-l} relay
is removed and this relay releases, opening the operating
ground for the (ADV) relay. On the secord closel period

of the interrupter, ground is supplied for ths operation

of the (RS-3) relay provided the (MPB) key h&s been released.
The operation of this relay opens the holding cireuit foz
the (RS-2) relay and it releases. The release of this relsy
opens the holding eircuit for the (ADV) relay, permitiing

1t to release., Upon the release of the (ADV) relay, the
holding ground for the (RS-1) relay is removed and this relay
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‘releases, permitting the release of the (DP) and (CR}

- relays. At the second operation of the (MPB) key, the

7 entire cycle of operation will be repeated and this will

be continued until the district selector is . resting on

the proper terminal in the distriet or offiee multiple

group. By the operation of the {APB) key, the district
selector will be advanced automatvically by the same action

as with the manipulation of the (MPB) key, the only difference
being that if the (MPB) key remains operated, the circuit
cannot advance until it is released or the (MPB) key cannot be
operated a second time if it has been released before the (DP)
relay operates, otherwise the (DP) relay would remain operated
due to the (RS-3) relay not being permitted to operate due to
its operating circuit being opened at the (MPB) key. The re-
lease of the (APB) key will stop the advancement of the dis-
triet selector. When the district or office selector is pro-
perly located on the desired distriet or office multiple ter-
‘minal, which can be determined by the operation of the (LP)
key, thus illuminating the leccating lamps, the (PC) key is
released. The release of the (PC) key will remove the ground
from the (TI) relay winding and conneot this winding to the
test seleator. If the incoming selector is busy, the {(TI} re-
lay will remain operated. If not, this relay will release and
per%it the test circuit to funcetion the same as in a regular
test. S < '

gl

‘34, ALARM SWITCHES

d4.1 BUSY TIMING SELECTOR When the start key is
cperated, ground 1s supplied through the (TR} relay
rack contact to the {BY) relay winding. Thia
relay operates and locks to the same ground. The
operation of the (BY) relay connects interrupted
ground to the terminals of are No. 3 of the busy
timing selector switeh, which steps the selector
one terminal for each closure of ground. The
period of the interrupter closed and open periods
is one<half minute. 'Therefore by varying the
strapping of arec No. 3, various times may be
had before the brush of this are¢ arrives at an
open terminal, stepping this switech. If the _
selecter advances to the open terminal of arc No. 3
before the (TR) relay operates due to the district
or office selector being busy, ground from the (BY)
relay through No. 2 arc, through the (BY) lamp to
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battery at the alarm eircuit will cause the lamp
to illuminate as a busy signal. The connestion
at terminals of the Fo. 2 arc is made on a ter- I
minal corresponding to the open terminal of the
No. &% arc., If the distriet or office selectors
are not busy, the (TR) relay will operate before
the selector has an opportunity to arrive at the
open terminal of arc No. 3. The operation of the
(TR) relay will release the (BY) relay and ground
from its back contast through are No. 1 of the
- selector will cause the switch to return to nor-
mal, thereby not clpsing the circuit to the busy
lamp. If the switch advances due to a busy condi-
~ tion, the alarm can be stopped by the operation of
_ the (TA) key.. The (BY) relay will release and the
" switeh will return to normal due to the ground
‘being mupplied through the back contact of the
(BY) relay, through the No. 1 arc to the magnet.

34.2 TRQUBLE TIMING SELEQCTOR When the (TR) relay
operates, ground is supplied to the (W) cam of
the test sequence switch in position 1 and when
the test sequence switch moves from normal, ground
issupplied to the (W) cam by the No. 4 brush. Thes
rounds are connected through the (TA) key to the

%TBL) relay. The (TBL) relay will operate and
lock to the same ground and will also e¢lose inter-
rupted ground, whose period of open and closed cir-
cuit is one-half minute, to the No. & arc ter-
minals to the stopping maznet and the switech will
step one point every half minute. By varying the

- number of terminals connected consecutively on the
No. 3 arc, the total time for the switeh to step
to an open terminal will be regulated. If the
selector advances to an open terminal of arc Fo. &
before the test sequence switch has made complete
tests of the office selector, ground from the (TBL)
relay through are Ko. 2 will operate the (TBL)
register which, in turn will cause the lamp %o
illuminate as a trouble 1ndication and also cause.
the alarm cirecuit to funetion. The register willi
record that a trouble has been encountered. The
connection at the terminal of the No. & arc is
made on terminals corresponding to the open ter-
minals of arc No. 3. When the switch has advanged
to a trouble position, it can be released by the
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operation of the (TA) key. This will cause the

operation of the (TBL-1l) relay, thus opening the
3 cireuit to the (TBL) relay. This reslay will re-
7 lease and close ground through its baek contact
%0 the No, 1 arc terminals which are strapped, ex-
sept in the normal positions of the switch, to the
izterrupter contact of the stepping magnet and
the switch will return. If the test cireuit is
advanced without the operation of the (TA)} key,
the (TBL) relay will be released when the test
switch returns to normal and the trouble timing
gselector will return to normal in the same mannsr
as if the (TA) key had been operated. When an
0.K. test is maede, the test sequensce switeh will
return to normal before the trouble timing selec-
tor has advanced to an open terminsl on =zrse No. 3,
The (TBL) relay will therefore release, closing
ground from its baek contact, through the No. 2
arc to the stepping magnet and the timing seleoctor
will return to normal.

&6, ADVANCEMENT OF TEST SEQUENCE SWITCH BY (CA) KEY - In
gese the Vtesv sequence switeh s8t0ps in any position bhetween
‘& and 15, due to failure of the distriet; office or incom-

" ing selectors to properly function, the operation of the
{CA) key will; cause the (CA) relay to operate, {hereby
moving the test sequence switgh directly to position 16.
The operation of the (CA) relay will also close the ecireuit
!or the operation of the (CA~1l) relay and also e¢lose & oir-

- suit for the operation of the (SO) relay when the test se-
gusnee gwiteh is in pesition 16. The (Ci~1l) relay having
sperated, will remain operated as long as the tesat seguence
switeh remains in position 16. The (CA-1) relay, when
operated, will elese the fundemental tip and ring leads,
by pessing all equipment. The test sequence switeh will
remain in position 16 until the (CA) kxey is relessed, per-
mitting the (CA) relay to release. This will remove the

- ground from the winding of the (S0) relay which will per-
@it the (B0') relay to operate. The operatiom of this re-
lay will elose ground through the interrupter toc the (#9)
counting relay. Upon the operation of the (8') relay as the
interrupter circuit eloses iis ceontaect, the {AT) relay
operates through a make contact of the (CAl) relay. This
sdwvances the sequence switch from position 16. The switeh
will remain in position 17 until the (TG) or {MTG) relays
operats, causing it to move to position 18. The teat
sequence swiveh will then move to normel in the ordipary way.
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In case a closure is not given, which will operate the (TG)

or (MTG) relays, upon the seecond operation of the (Ca) -

key, the (CA) and (CA-l) relays will again operate and

the (AT) relay will operate over a circuit throughk the (CA~l) [
relay. When the (CA) relay releases upon the release of the

CA key the switeh will move from position 17. The switch

will move from position 18 over the regular c¢ircuit through

the (TI) relay. -

36. REPEAT TEST In case it is desired to repeat a test

on a given lncoming seleetor, the (REP) key will be operatsed
before the test sequence switch arrives in position 17.

With the (REP) key operated, ground will be supplied for the
operation of the (REP) relay. If the (REP) key is released,
after once being operated, before the test seguence switch
returns to normal, the (REP) relay will remain opersted

until the test sequence switch moves from position 18. The
operation of the (REP) relay transfers the lead for the opera-
tion of the (CT) register in case of regular test to the (RST)
register in order to register a repeat test. This register
operates when the test sequence switoh is in position 17 and
its operation connests ground to the rotor magnet® and the
test sequence switoch will move from positions 17 and 18 to
normal. In case a three-wire incoming is being tested witw
the (APB) key and the (REF) key operated, when the (TI) relay
is operated while the teat sequence switch is in position

16 so that the incoming selesctor will be released, it will

be impossible for the test eircuit to advance to the terminel
higher up because of & short circuit which Is plased arcund
the (PB) relay while the (REP) relay is operated.

37. BRUSH CONTINUITY In order to make a test of the con-~
tinui¥y of the brushes on the incoming selestor, the (BG)
key is operated. The operation of this key, in c¢onjunction
with the (B) and (G) keys, will transfer the leads which
are connected to the counting relays for incoming bhrush

and ineoming group selections to any desired set of scunt-
ing relays so that any incoming brueh may be connected in
any incoming multiple benk group. It will also transfsr
the lead connegted to the counting relays governing final
brush selestions to the counting relays which will seleot
the #1 final brush. The lead which is connected from cam
(U-3) to the ninth pair of counting relays as a counting
device when the test sequence switeh is in position 15 will
be connected to the fifth pair instead, thus canocelling the
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eviod of time that 1s required in a regular %est. The
iwad over which the elosurs is made for the fundamental
vip and wng leads in a regular test, while final tens and
Zinal units selections ere being ﬂdd%, w%iil be cpened. A
tosure will be made for the operatlion of the rotor magnet
' when the test sequence switeh is in positioms 8 to 12 snd
it will therefore move from position 8 directly into posi-
tion 13. In position 13, the eperate test for the (L) re-
&y of %he imcoming will be applied and the test sequence
switeh will move t{o position 15, the aection being the sawme
as_in a regular test.. In pesiticn 15, the time element
#ill be cancelled and the switch will move from position
18 as in a regular test with thils exception. The (80) re-
Lay will ¢ operated, The operating cirecuit for this re-
+2% will cpen &s the switech moves from position 15 and the
507} relay will operate. In position 16 the #9 counting
. slay is in cireuilt as already deseribed, but the locking
ground supmslied to the {9) and (8) pailr ot counting relays.
is received from the (BC) key, which is operated, As scon
es the {8') relay operates upon the next inferrupter closure
the (AT) relay operates threugh the BC key operated and in-
turn advances the test circuit from pcsition 18,

o

WA 3 - If it is daslwed to pass all.
&hkﬁming selectors which are busy rether than to wait for
them to become idle, the (4APB) key will be operated so thet
%he test set will aucomatically pass & busy selector. By
the operation of the (APB} key, & circuit which wormally
short-cireults the (PB) relay is opened. Therefore, in.
cese an inocoming selector is busy when the test c¥rcuiﬁ

ig making the test for busy3 the (PB) rslay will operate.
The operation of the (PB) relay will c¢lose a ground for

the operation of the (PB-1) relay. The operation of the
{PBE-1) relay will close a contact for cperating the (BY)
register, It will also cause the {(ADV) relay to operate
and will lock itself to the back contaet of the (DP) relav.
The operation of the (ADV) relay will close .the operating
ciroult for the fLﬁS% relay and lock itself to %he meke
contact of the (RS-3) relay when this relay operates. The
operation of the (LUS) relay will supply. ground for operat-
ing the (RS-2) relay which, will operate .the {R3) and (STP-1)
relays. The operation of the (R&) relay will supply ground
for the operation of the (RS-1l} relay and, when this relay
operates, the up~-drive cf the office or distriet selector
will be»aonnecteu to ground. When the dlatriet selecter has
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stepped one bverminal, the (R3] relay will be relsssed,
¢losing grouad through the Interrupter for the opsraticn
- of thz (CH) relay when the interrupter contacts aie mads.
The operetivn of the (CR) relay will release the {(LUS)
relay, rermitting the locating switoh to step and will
also place e short circuit arcund the (PB) relay, oausing
it to release. When the interrupter breaks its contact,
the (DP) relay will operate, opening the helding ground
from the (PB-1) relay, which will release, in furn removizy
the operating ground from the (ADV) relay. At the secoudl
closure of the interrupter, the (RS~3}»relay’will operate,
opening the helding cireuits for the (RS-2) relay, The
release of the (RS-2) relay will permit the (ADV) relay tno
release, in turn releasing the (RS~1l) relay. The {(RS-~1l)
relay releasing, will relcase the (CR) and (DP) reliays.
At the time the (RS-2) relay releases, the cperating cir-
gult for the (TI) relay will open and this relay will
release unless the incoming selector to which the district
or office selector advances is busy. This relay will re-
lease and a test ef this ecircult will be made. If the
incoming seleetor is busy, the (TI) relay will not Teleusa
but the (PB-1l) relay will operate and the distriet selector
will advance to the next terminal. TIFf the (REP) key is
operated while the (APB) key is operated, the function of
the (APB) key is cancelled so that the aistrict’sr office
~selector will not advance to the next office selector.
~ This eancellationis made when the (REP) relay operates.
59. HANURIL RASE BUSY  When the test eiroult is advanced
20 that the dietrict selestor iz resting on a busy ineem-
“ing, the (¥l relay will remain opersted. The operation
of the (MPB} key will remove a shunt eircuit arourd the -
{(¥B} relsy whick 13 in the holding circuit for the (TI)
relay. This will csuse the (¥8) relay to operate, The
operation of thﬁ,{?B}axala{&will.eanse;thefoperation of
the (PB~i) melay. This relay will funciion all other re-
lags, as explained under "Automatic Pass Busy", advancing
the dlstrist selector te the next higher terminal., Mowever,
the cireuit dannot advanoe when the (CR) and (DP) relays '
and interruptsr have completed their function because of
the operating circuit for the RS-3 being open. When the
(MPB) key 1s released the (RS-3) relay will operate, releas-

ing all other operated relays.:

40. RAPID TEST T0 BUSY LINE INSTEAD OF FINAL TEST L)
When it 1is desired- to make & rapld test by calling a busy
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2or then the fipsl test liune muitiple, the (BL)
e operated. The operatisn of thie key prepsarss
¢ui®t for the eperation of the {BL) relsy snd slso tranafers
&z which are connected to the counting relays for
directing the incoming snd final selectors to test line
multiple to different counting relays which will direct the
incoming and finsl selector to0 & busy line. It will open
the fundemental tip and ring cireculte when the test sequence
- mwitech i& in position 15 except in the czse of & 24 volt
incoming waen the (TF) relay will be operated, With 24 volt
incomings’, dne to e transfer at the (BL) key, & non=operate
te8t of the incoming (A) relay will he made. It will cloae
3 ground for the operation of the {RP) relay when the test
4 #gegnence switch comes Into positiuvn 15 and also for the
speration of the (AT) relay. In position 14 upon the
speration o2 (Q), {Cl) and (02) relsrs, the ground on the
make contaect of the (02) relay operstves the {BL) ralay
insteed of the (81) relay. This closes 2 ground from cem
- 13 position 14 through a meke contact of the {BL) relay -
which operates the {81) reley snd the sequence switch then
udvences from poeition 14 in the regular memner. In case
the incoming selector is of the three-wirs type; the (AT)
relay will not be opersted in position 15, and, in case the
incomlng melector is of the 24 volt type, neither the (RP)
nor {A?? relays will be opersted in position 1l5. The test
cireuit will function ths same &s for an automstic test
until 1t reaches position 15. At tlis point, there will be
three dlfferent waye of operation according to the type of
inooming. PFor & 48 volt incoming selector, the fundsmentsl
clroult will be opened. Ground will be supplied from the
{d~3) cam through the (BL) key for the operation of the
{42) and {RP) relays. The operstion of the {AT) relay will
move the teat sequence awitch from position 15 and the
operaticn of the (RP) relay will reverse the (P) rslay.
¥When the test sequence switch moves %0 position 16 the
fundemental.circwit will e closed to the {P) and the (S1)
relay will release, . The {P) relay will operate on the
roversals f£rom the busy line in turn operating the #3, #2 and
#1 pairs of counting relaye and the 80, BCY, and PO’ relays.
When the (BO') relay is operated, the operation of this
relay ecloses & path;tpg;hg,(f?)‘eounting*relay;aﬁdfa,grqunﬁ
1z supplied to the ( #91&11& 8) counting relays for their
locking peth from the (BL) relay. Upon the operation of
{8') reley snd on the next closure of interrupter P & ocir-
cult is closed through the front contact of the (BL) relay
to operate the {AT) relay whereby the circuit advances
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out of position 16 as already described. &t will remein
in position 17 until the incoming has returned t6 normel,
setisfying the (T@) test. The test sequence ewitch will
then move to normsl position the same &8 in a regulsr ;o
sutomatio test. . : ' : o

a In case a 24 volt incoming is heing tested, the

(T®) rela{ will be operated. Thie will open the lead which
operetes the (RP) snd (AT) relays when the test sequenoce

switch moves to position 15, as was the oese with the 48

volt incoming selector. It will close the fundemental tip

end ring circult through an 8000 ohm resistense. This will
2ot a8 a non-operate test on the {A) relay of the incoming
oirouit. In position 15, the (P) relay will opersts, in
turn opersting the (80) relsy. The (O0PL.l) reley will
operate in position 14 end remuin operated in poeition 15

and therefore ground from the back contect of the (BO') =
relay will be supplied through the interrupter to the Ne. 9
pei? of counting relays. The counting relsys will advence

for erch closure of the interrupter -and finally a ground

will be supplied to the (H-3) cem for the operation of the

{RP) end (AT) relaye. This interval required for the opera-
tion of the counting relays will permit the incoming selector
to advance, in cese the (A) reley operates falsely, sufficient.
1y to permit the reverse battery to ceuse the relesse of .
the (P) relay, thereby allowing the (BO') relay to operaie,
opening the ground from the interrupter erd prohibiting the
test sequence switch from mowing from position 16: If¥the
{A) reley does not operste, the ground which will be supplied
to the (AT) relay will cause ite operation amnd the switaoh
will move from position 15. The operation of the (RP) re-
lay will reverse the (P) relay. When the test sequence
switch moves %o position 16, the action will be the ssme as
for 48 volt incoming selector. In case the incoming selestor
is 8 thres-wire type, the (LI) relay will be . operated. The
aotion under this condition will be the same 0 position 15
a8 for any three-wire incoming. ' When the test sequenca:
ewitch ie in posltion 15, ground will be supplied to the

(RP) reley which will reverse the (P) relay. Ground will be
supplied from the bagk contact of the (BO') relay io the
interrupter for the operation of the No. 9 pair of counting
relays. The counting relays will advsnce mutil greund is.
supplied for the operation of the (AT) relay. The operation
of the (AT) reley will move the test sequence switeh
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from yosition &5, When the test sequence switch is in
sition 16, the ground which was supplied for advancing -

,ﬁh@ other two typeés of incomings is transferred for the

operation of the {T1) relay.: The cperation of the (T1)
relay will release the ineoming eircuit and advance the
- test sequence switeh from position 16. From this point,

- the action is the samé as Tor a regular automatic test.

41. MEAHS FOR BIFFERENTIATIEG BLTWEEE SYNCHRONIZING OR KON~

2 1 "INAT ) i CUITS By means of
»rﬁssmcsnneotlons a% the busy ground blodk used in conjunction

3 - with the directing selectors, the TL-1 relay will be controlle%K

; Where final multiple test-lines are of the synchronizing type
and the associated district test selector is of the sender
gelector type, cross-connections should be made to the "R"
terminal.  If the essociated 8istrict selector is of the panel
link type oross connections should be made to the "AE" {erminal.
Where final multiple test lines are of the non-synchreonizing
type and associated with sender selector type districis, cross-
connections should be made to terminal "TIR". When assoociated
with rotary link districts, cross comnections should be meade
to terminal "TL" and when associmsted with panel link disiricts
eross~connections should be made to terminal "AFY. The cir-
cuit functions the same as described above up to position 16,
In position 16, with the (TIl) relays operated, a circuit is
~¢losed for the operation of the (BL) relay, the circuit to {S1}
relay being opened. The (P} and (PH) relays will pulse from the
final multiple test line circuit and upon the first coperation
the (#8) counting relay operates, The second pulse operates
{#2) counting relay and continues on until the (FO') amd (BO")
relays operate, Ground from the (BQ') relay closes the cirouisf
for operating the 9 ‘and 8 pair of counting relays in order to
advanace the eircuit from p081tion 16, as already descr;bedo

42. TEST TQ BE STOPPED f£ 1% 1s desired at any time to stop
the automatic advancemcut of the test oircuit, the (ST):
key will be released. This will open the ground which
moves the conns@tor control sequence switoch out of .position
1. It will close & ground which will meve the connector
sontrol sequence switch from pasition 7 when the test se-
gquence switeh has returned to normal.  When the connector
sontrol sequence switch moves to position 8, the district
or office selector down-drive will be connected and will
return to normal. The district or office selector, retwrn~
ing to normal, meves the connector control sequence switeh
3 froem position 8. In positlon 9/10 the connector sequence
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switehes will return to a normal position. The holding
ground for the (COR) and (ST) relays will be opened and
these two relays will release. The directing selector,
however, will remain in the position where it was when the
(ST) key was released. The test circult cannot proceed
because of the cirocuit being opened which moves the con-
nector sequencs switch from position 1. However, if an
incoming selector is being tested, the test on this eir-
cuit will be completed hecause the release of the (ST) key
has no control over the test of an incoming circuit onsce
it has started and the connector control switch cannot re-
turn to normal until the test sequence switeh has returned.
If it is desired to start the test again, the (ST) key
‘'will be operated and the test circuit will start to test
on the first trunk in the consecutive group as designated
by the diredting selector setting. : , '

43. RETURR OF TEST CIRCUIT TO NORMAL If is. is desired to
return the test circuit to normal, the (RN) key will be
operated. This will cause the operation of the {HR) relay
and in turn the (RN-1) relay. The (HR) relay is locked to
the (IR) relay which operates through the magnet winding:
of the (D) switches while they are returning to normal,

and &lso to the (D)} keys if they should be operated for a -
particular circuit test. The operation of the (RE-~1l) re-
lay will close a circuit for the release of the (D) keys,
the action taking place when the (RE) key is released. It
will also open.the operating oirocuit which moves the direci-
ing selectors from normal. The eperation of the (RN) key
'will close ground for moving the connegtor control switeh
from position 7 when the test seguence switsh returns to
normal at the completion of the test on the incoming
selector which is teing made at the time the (RN) key has
operated. The (RN-1) relay will also supply ground for re-
gtoring the directing selector switchee from the Z2lst ter-
minal and open the cirocuit which moves all directing
selectors, except the first, from their normal positions.
The {HR) relay, when the (RN-1) relay operates will supply
ground for the operation of the (RN) relay which may have.
released if the (ST) key was released, permitting the re- .
lease of the (CON) relay before the,(RN? key was opserated.
The ¢ircuit which moves the connectéor sequence switches
will be open and ground through the winding of the (IR)
relay will be supplied for moving any directing selector,
‘which is not on the 21st terminal, %o the Z2lst terminal.
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7 When the connector eontrol sequence switch moves to posi=
£ tion 9, the eonnsctor segquence switch, which is off-normal
‘ will return to normal. Before the connector control switech
can return to normal; the tegt sequence must have comple~
ted the test of the incoming selector to which it was con-
nected., Therefore, all parts of the eguipment will be in
a normsl position exeept the (D) keys if they are operated,
Upon the release of the (RN) key, the (D) keys will release.

5 44, RELEASE OF UNITS, TENS, TWENTIES AND GROUP NUMBER KEYS

4 When the test eircuit is advanced so that the connectior
control sequence switch is in position 7, the (U) and (%)
and (GN) keys will be released through the contacts of the -
{A) and (G) interrupters. The (D) keys .will release at the
release of the (RN) key, it having been operated to restore
the test cireuit to normal. In case any {U) ori (GN) keys
are operated when the (PC) key is normal, they will release
with the connector eontrol switch in position 1.

4b6. REMOTE

: COQNTROL ADVANCE If it is desired, a Jjack may
be located Iin The Jack box at éach incoming selector frame
48 Bhewn in Figuwe ®"A". 1In case this figure is used, the
- Jack will be connected to ground at the repeat key and to
the (CA) relay winding so that the keys in the 3~A test
88t may be used in plaee of the (CA} key of the test ocir-
ouit. It is posaidble to use this remote contrel only when
‘the (REP) ey is operated. The aotion of the key is the
same as explained under FAdvaneement of Test Sequense
Switch byxch‘) Key". .

46, TEST CIRCUIT ADVANCED FROM BUSY DISTRICT OR OFFICE
- In ocase the district or office Belsctor which 1s to be
used as a connector is busy, the econnector control ecircuit
will remain in position 1 or 2, depending on the type of
district. The test e¢ircult may be released from this
position by the release of the (ST) key. This key closes
ground through the (S5) cam of the connector eontrol switch
. to the (B) cam of the connsctor seguence switeh which is
offenormal, causing that switch to return to a normal posi-
tion., When this switch comes to normal position, the
holding ground of the (ST) relay is opened and the relay
releases; the helding ground at the (ST) key having been
removed when the key was released. = The release of the (37T)
relay will permit the (SM)'relay to release, removing the
operating current from the {CON, relay and the release of
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the {ST) key and (ST) relay will remove the holding ground
from this relay and the relay will release. The release
of the (CON) relay will close ground to the (B) cam of the
sonnector control awitch and this switsh will move to
yogtion 9, which is a pass«<by position, and then into the
r1ormal position. The dirscting selectors will be restored
to normal by the {RN) key. By the operation of the (PC)
key and the (U), (T), (TW) and (GN) keyss: the test may he
started with some ether distriot.

47, END OF CYCLE POINTS In cass one test circuit is used
in an office, there will be an "end of cysle" point after
all incoming selectors have beem tested. An "znd of cycle™®
lamp, in this case, will be connected to the 2ist terminal

‘of the last directing =alector as a signal that the test is

completed. The test circuit will not advance from this
point but will remain until refturned to normal for another
cycle of test. When two test circuits are installed in

the same office, there will be an intermediate end of cyecle
point as well as the final end of eycle point. This inter-
mediate end of cyele point will be at a point where approxi-
mately half of the incoming selectors have been tested. Ia
this case, the (EC). lamp will be connected to the 2lst

‘terminal of the last directing selector and, likewise, con«
nected to some point on one of the other directing selectors

by means of a cross-connecting block used in conjunction
with the (H) arc of the directing selectors. On all arcs of

the directing selectors, the terminals gorresponding to the -

position where this lamp is connected will remain open ex-
cept the (K) amd (G) arcse. In the case of the (K} are, a
connection will be run from the terminal#to the 21st ter-
minal of arc (K) for the operation of the (TY~1l) relay.

It is necessary to operate this relay so that, when return-
ing to normal, ground will be supplied to the terminal on
are (G) corresponding to the intermediate end of oyele
point. When the test circuit has progressed over approxi-
mately half of the incoming selectors, the test eircuit
will stop on the intermediate end ef ocyecle point. It will
be returned from this point by the operation of the (RN)
key and a new test started in ths second half by means of

the particular eircuit keys.

48, OVERFLOW TERMINAL CHECK The terminals of arc Ko. 4
of the locating selectors are so connected that when the
selectors are setting in positions corresponding to the
overflow termingls on the district or office frame multi-
ple;, a circuit is closed for advancing the R-~2 switch from
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Pos. 7 as a check that the test elevator is on an everflow
terminal. If the locating selsctors are not on terminals
corresponding to an overflow terminal of the distriet or
office multiple and the district selector is on an over-
flow terminal, the test circuit will fail to advance. This
will show that the test seleotor has either overstepped or
_m understepped and that all failures in the group Jjust pass-
S ed over cannot properly be rscorded from the locating lamps
28 the lamps wonld not show the exast terminal on which the
distriet elevator was resting when the failure occurred.

s

49, INDICATION OF TERMINALS TO WHICH THE DISTRICT CON-
NECTOR TS CORNRGCTED By the operation of the (LP] key,
battery is closed to the frame locating lamps which are
connected through the brushes of (X) cam of the connector
3 gwiteh to a 240 ohm ground. There iz a frame lamp corre-
4 sponding to each frame on which a connecting test selector
is used.

Battery is supplied to the brush locating lamps
which are comnected to comtacts of the (BR) and (BR-1)
relays, these relays operating when the (LP) key is operat-
ed and switching the leads from the erogs-connection block
used in conjunction with sre No. {(I) of the directing
selectors to the leads from the brush lamps. The (BR) re-
lay also supplies ground through the (P) 240 ohm resistance
to the are (I} brush of the directing selector for com-
pleting the locating lamp eircuit.

Battery is also supplied to the tens and units
lamps which are connected in series according to the posi-
tions of the tens and units locating selectors by means of
the No, 1 are. The frame lamp will designate the frame on
which the comnecting teat selector is located; the brush
lamp will designate the brush which is tripped on the test
selector and the tens and unitg lamps wlll designpate the
terminal on which the. brush is resting. It is therefore
posaible to derive whieh ineoming selector is under test.

50. TEST OF»INCOMIHG”SELECTORS_WHEH ASSOCIATED WITH FINAL

S ' P! 4 C URE When testing Inceom-
ing selectors used wfﬁh ffﬁaf':electors requiring a closure of
the "T" and "R" leads for final sdvance after selections, the
(K) relay will be provided and this relay will operate ‘when the
test sequence switch is in position 12. The operation of the
(K) relay will cause the test sequence switeh to advance with-
out meking & non-operate test of the (L) relay in +hese in-
coming selectors.

BELL TELEPHONE LABORATORIES, INC.
DEPT. 332-A-4

WEL,
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