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Automatic Routine Test of Office Selectors - Automatic Routine Selector Test

Prasie - Panel Machine Switohing System.

On page 8 change paragraph 6.02 to read as follows:-

6.02 Busy Test Liae Switeh District Selector

As the sequence switch of eonnector No. 1 is advancing from posi-~
tion 1 to position 2, the (PC) relay operates in parsllel with the
(R-1A) megnet. If *C* wiring is rsed, the operation of the (PG) relay
operates the (T9-1) relay. The (TD-1) relay ia slow to release, and
with the (R-1A) switch {1 poeition 2, locks thru its make contact. If
D" wiring is used, thon the connector switch rouhos position 2 the
(TD-1) relay op-ntu. .

. The holding path of the (TD-1) relay when *C* wiring is used or
the operating path of the (TD-1) relay when "D* wiring is used is as
follows:~  Batt :’7 2hru its winding, 8 cam, "M* or "N® wiring, cross

' conmector, termimal block 6X, terminal 1 of arc 6 ef D-A selector,
brush 6, maké contact of start key, back contact of (EC) key, make
contact of (RN) relay, bask contact of (RN-1) relay to ground. With
ths release of the (PG) relay in position 1-1/2, a eireuit is clesed
operating the (SLO) relay. The (SL0) relay operated in turn operates
the (TLF) relay. The operation of the (TL¥) relay advances the (R-2)
switch to position 2. With the (R~1A) and (R-2) switches in position
2, the district selector assigned for test pu—-oses is tested to find
if it is busy on routine service.

ENGR: G.R.B. CEK'D. BY: G.E.H. Ar¥P'D, BY: E. R. COOKE
Hay 6, 1926, ) , 5.C.E.
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This M. of 0. was prepared from issue No. 22 of ST-52001-0l. -

HMETHOD OF OPERATION

Automatic Routine Test of Offica Selectors ~ Automatic Routine Selector Tast
Frame - Panel Machine Switching System.

1. PURPOSE QF GIRCUIT

2.

This circuit is designed to test automatically three-wire office select-
or cirocuits. The circuit is arranged to test adJacent groups of office se-
leotor cirouits. When non-adjacent groups of selector circuits in the dis-
trict panel are to be tested, the distriet elevator must be sent up &8s many
times as there are groups to be tested. The oross—oomnection of the ter~
minal strip determines the number of times the elevator must be sent up to
complete the tests of all groups in the psnel. In order.to test all the

. 86lector acircuits in the given office, it 1s usually neoessary to use one

district elevatoyr in each panel In the exolmnge.

WORKING LIMITS

This cirocuft is designed to operate when the voltage limits of the bat-
tery are from 24 to 25 and from 48.5 to 50 volts, only. The vazlues of the
several resistances incorporated in the circuit are such as to place a
worst circult loop condition upon the rolays in the office aeleotor circuit
uder test.

OPMATI ON

3. PRINCIPAL FUNCTIONS

The principal functions of this ciroult are as follows:

3.1 To make a particular selection uaing all the apparatus inscorporated
" in the off;ce' selector circuit, and rsturning the office eleva./tor
and sequence switch to normal upon the successful conslusion of the
test. .

Jel This circuit seizes a line finder type district gelector cirouit
which it uses as a means of access to conneot to the office sélector
circuit. When not being used for test purposes, the district selector
circult performs its usual functions. When used for test purposaes,
the dlistrict selsctor switch does not move out of position 1, the ele-
.vator‘only being used. The movement of the selevator is controlled by
the test oircuit causing 1t to test the proper groups of office circuits.
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‘The operation of a single key causes the test circuit to auto-
matically test all selector circuits, even though not arranged
in adjagent groups. The teést circult proeeeds from panel to panel
as may be required. The circult -is arranged to permit the dias-
trict elevator to pass by an intermediate overflow terminal and re-
turn to normal only when the final overflow terminal in series

» of groups has been reached .

“The test circuit is arranged to dlstingdlsh-betwadn busy dis-

the district selector circuit to be used .by busy, the teat sirouit.
waits until the elevator restores to normal before proceeding with
the test. In the case of a busy office selector cirocuit, the test
oircuit holds up the test for a reasonable length. of'time until
the office .selector is restorod te normal. unless the l(PB or APB
key is operated.

The test oirouit is provided with alarms which operate should
not the office selector circuit or distriot selector circuit de
returned to normal within & reasonable length of time. An alarm
is also operated in case t{rouble ‘is discovered either in the test

- or in the office selector circuit. 4in alarm may also operate in

oase lnsufficient time is left after the district eleva.tor eironit
has been seized to complete tha routine beat.

The test circuit is provided with registers which record the
actual number of routine tests made as well as the number of times
the time alarm and the trouble alarm operates.

The oirouit 1s provided with keys which when operated, cause. the
selector to seleot or make an automatic test on a particular group
of office selectors, that 1s, any group or series of office select-
or circuits on any panel may be chosen at will,

4+ CONNECTING CIRCUITS

4.1

District Selector Circuit

This circuit is used for connecting to the office selector that
is to be tested. The. saquence switch assoclated with this select-

. or remains in position 1 when used by the test circuit.
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4.2 Office Seleotor Test Line

This line which 1s terminated on a group wired to all three wire
office frames is the lime to which the office selector is directed
by the test eirouit,

4.3 Three-wire Office Selectar
This 1s the circuit that the teat oircuit was dasigned to test.
DESCBIPTI N OF O T ION : : -

be APPARATUS AND FUNCTIONS
5.01 Connector Sequence Switch

The connector sequence switoh 'is used to conmnect the different:
district test selectors to the test circuit, one switch serving to.
connegtithree district gelectors to the teat circpit. The wires to
the different selectors are indicated by the numerals 1, 2 and 3.
Vhere more thaun 3 distric¢t selectors are required for testing pur-
poses, two or more seguence switches may be used. Only one distriot
selector is connected to the test circult at any one time,

5.02 District Selegtor

In a full mechanical office district selestors used for regular
service are automatioally removed from service when required for
econnecting purposes. The necessary control wires are connected
-to the test circuit so that the selector may be directed to any ter-
wminal or group of terminals bn order to gain access to the office
‘selectors.

5,03 Direct Selectors

Associated with oross-connection terminals are one or more #200
_type selectors. These selectors serve -

1st -~ To control the brush and group selections of the district se-
lector -used for connecting purposes.

2nd - They also determine which district seledtor will be used for
connecting purposes,

3rd - To set the overflow terminal counter to indicate how many over-
flow terminals are to be passed.

4th - To provide a busy test guard,
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5.04

The number of directing selectors required depends on the number
of timea the district selectors used for connecting purposes must
be directed to'a group of office selectors.

Overflow Terminal Counter

Assoclated with the comnector control sequence switoh is a
#200 type selector which determines how many overflow terminals
are to be passed before the district selector should be restored.
This switch is set each time a selection is made on the distriot
frame and serves toc notify the test circuit that all office se-
lectora in a given group have been tested.

5.05 Compector Control B8equence mr.oh

This switch controls the district selectors directing them to
the proper group of office selector terminals and restoring them
to normal after tests have been made. It is a two cycle switch,
that 1s, the second half of a revolution serves the sume purpose
ag the first half of the revolution does. The follpwing chart .
indicates the funoction of and the adva.ncing pa.tha for its va.rious
positions. :

Connector Control SeS.

Position Condition Advancements

1-10 - Normal TLF Ry Operated,
_ : Start key ground

2~11 : Test District TLF Ry released,
- : Start key ground
3-12 Oper RS - 2 Relay . BS-2 Ry operated,

Q cam to grownd
, - on back 0' relay.
4-13 Dist. Brush Selection 0' Ry Operated,
5-14 ~Await RS-2 Relay : RS-2 Ry *
o Q cam to ground
on back or 0% .

: , relay.

6-15 Dist. Group Sel. 0*' Ry Operated,

: . o PC key normal.

7-16 Tests - (PC) Sw. on ter-

: . minal 20
8-17 Restore District Ty Lead, District
‘ Y Commtator

9-18 Await return of DC Pos, 22 PC Switch
switoh -~ Advance A '
(D=} switch '
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5.06 Test Sequence Switch

5,07

5.08

5.09

This switch controls the selsction of the office selector and
ocontrols the test conditions imposed on the selector. The follow=
ing chart indicates. the f‘unction of and the advancing paths for its
various positions.

. Test S.S. ' '
Position Condition Advancement
1l and 10 Normal - 'Clcam: {TR) relay,
» - to ground.
2 and 11 . Office Brush B cam FO' relay ground
b ‘Selsction _ .
3-and 12 Release counting B cam F0' relay ground
S relays o -
4 and 13 0ffice gromp B’ cam FO' relay ground
: . selection '
5 and 14 Release counting - 8 cam FO' relay
relay :
6 and 16 Pass by Pass by
7 and 16 OX Pulses RS 3 relay operated
8 and 17 Pass by .Start key operated
9 and 18 " ” ” "

Trouble Timing Selector (TBL)

This switch in conjJunction with a 152 type interrupter starts
counting time when the circuit to be tested becomes idle. The sw:ltch
takes one step fob each closure of the interrupter and the desired
time is secured by passing the desired number of terminals on the
bank before the switch stops on the trouble alarm terminsl,

Bugsy Timing Selsctor (BY

This switch in oconjunction with a #152 type interrupter starts
counting time when the test begins. The switch takes 1 step for
eath closure of the interrupter and the desired time is secured by
passing the desired number of terminals on the bank before the switch
stons on the one assigned for busy alarm.

gtart X ST

The operation of this key alone starts the autematic test which
continues until all officc selector circuits have been tested. If

other keys are operated, the operation of this key starts aspecial test

as determined by the keys operated, The release of the ST key at uny
time stops the test,
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5,10

5.11

5.12

5.13-

5.14

Belb

5.16

Return to Normsl Key (BN}

The operation of this key cuuses the directing selector
switches, (D=Aj D~B, ETC.} to return to normal but it is not
effective unless the ST key has been restored to normal and
the test has gone to a p01nt.where the circuit under test will
not be left off—normal.

control Advance Key (CA)

This key is Operated when either the test cirouit fails to
complete its cycle due to & fault in itself or in the circuit
under test. The operation of the key advances the teat con-
trol circuit and the district elevator, unless’ the REP key is
operated. The circuit does not resune the test wuntil the key
is restored to normal.

Tims Alarm Key !IA)-

The operdtion of this key resets the timing period whenever
the alarm bell has rung and testing is in progress.

Repeat Key (REP]:
The operation of this key causes the test circuit to repeat
the test upon an unsuocessfully tested selector. A single re-

peat test is made by momentarily operating the key.

AR gmgtic Paeg-bz Key {APBI :

Tha operation of . the APB key cuuse: the teat c¢irouit.to pass
81l terminals. that are busy.. _

Menual Pass Busy.Key (MFB) -

The operation of the MPB koy;stepo;the;distriot elevator from
& busy terminsl to. the next terminal wlilch may or may not be

_busy. The.test dces not proceed until the key is restored to nor-

ml . .

End of Cycle gpx (Ec)

The operation of this key at the end of one campleted oycle
causes the test 01r0u1t to start another cycle of test.
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5,17 Particular Circuit Key (PC}

The operation of this key in combination with the other keys is
numerated below and causes the apparatus to muke & test upon the par-
ticular group of office circult. The particular test does not pro-
ceed until the key is released. For the purpose of testing the par-
ticular group or groups, this circuit is provided with UNITS (U) keys,
0 to 9 inclusive; a TENRS (T) key which adds tens to particular U key
depressed; one or more TWENTY (TWA, TWB, TWC, TWD, TWE ETC.) keys,
each of which controls a particular directing selector switochg; GROUP
NUMBER (GX) keys, O to 9 inclusive, to guide the district elevator to
the number of the particular group to be tested and OVERFLOW COUNT
(0C) keys 0 to 9 inclusive, which determine the number of overflow
terminals to be passed before the district elevator is restored to
normal.

6. CIRCUIT OPERATION
6.01 Routine Test

An automatic test is started on ali uffice selector sircuits by
the overation of the ST key. The ST ley operate: (a} operates the
(74) relay; (b} connects ground through the V cams of all the comnnect-
ors to the (ST) relay, which operates; and (c) provides a locking
path from the (ST) relay, and an operating path for the (T) relay,
after the operation of the DA switch. The operation of the (ST)
relay closes u oircuit through its make contaot, contaots of the TWE
"TWD"™ and "TWC" keys, N terminal and dbrush of the D-A switch, break
contaot of the (TRi) relay (when required) to the 200-M (D#A) selector
magnet, energizing the magnet, Ground is also connected through the
make contact of the ST key to the other side of the (T} relay, pre
venting the operation of the (T) relay. The energized selector mag-
net opens its operating circuit and releases moving the brush assembly
of the D-A switch to terminal 1. If this terminal is wired for an
office test, ground is removed from one side of ,the winding of the
(T} relay, allowing it to operate. The selestor m.gnet does not
operate in gseries with the (T) relay on account of its ‘high resist-
ance, When & terminal of a "D” switch is not wired for office test,
ground is connected to that terminal, on arc 1, causing the asso-
cilated 200-M selector magnet to energize and move the brush assembly
to the next terminal. The operation of the (T) relay in turn oper-
ates the (CON) reluy which locks under control of the (ST) relay.

The operation of the {CON) relay operates the (RN} relsy which closes
a circuit, ground through breuk of (RN-1) relay, mauke of (RN) relay,
contact of the EC key, muke of (ST) key, brush and terminal 1 of the
D-A switch, cross-connection of terminal strip 6, to cam W on the

1st connector switch in the equipment of the circuit to cam B, on
R-1-A, advuncing the connesctor switch to terminal 2., The (CON) relay

operated slso operates the (RN) relay.
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NOTE;

6.02

" 6403

%hen more than one comnector is required to test all the
office selector circuits in an exchange, each succeeding con-
nector cannot bs moved out of normal, until the succeeding con-
nector used hag been restored to ite normal position. For in-
stance, 1f it is assumed that the second connector shown on the
schematioc is the last of a series of connector umnits, conneotor
1 can only be moved out of position 1 or 10 after connector 2 is

. restored to position 1 or 10. ‘The circuit for reatoring the last
conneotor or any preceding conneotor to the one required for the
test, is from ground through the break contacts of the (RN-1)
relay, make of (RN) relay, EC key, make of (ST) key, brushes and
terminal on & "D" switch unit, cross—connection of the associated
terminal strip 6, inner and upper outer contacts of cam W, on
the last connector used, to battery through the R magnet, ad-
vancing the comnector unit to position 1 or 10, If one of the .
connector units does not return to normal, the circuit caases to
function and operates the alarm as hereinafter described.

Busy Test of Line Switch District Selector

L3 the sequence switch of comnector 1 is advancing from posi-
tion 1 to position 2, the (PG) relay operates in parallel with
the R-1A magnet. The (DA} switch on iterminal No. 1 and the comn-
nector switch in position 2 operates the (TD-1) relay. With the
reloase of the (PG) relay in position 1-1/2, a circuit is closed
operating the (8LO) relay. The (SLO) relay operated in turn

_ operates the TLF relay. The operation of the (TLF} relay advances

the R-2 switch to position 2, With the R-lA and the R~-2 switches
in position 2, the district selector assigned for tost purposos
is teated to find if 1% is busy on routine service.

1t tho district selector cirouit is being used in regular
traffic, the 7J and TK leads must be kept closed to prevent the
district from being unguarded prior to the oompletion of the regu-

lar service call. When the R-1A switch is in its normal position,

the closure between the TJ-l and TE-1 lead is through the contacts
of cam P. A8 the R-1A switch emnters position 1-3/4, the closure
between the T¥-1l and TK~l leads ig through the contacts cam R

on R-2, With both the R-lA aend R-2 switches in position 2, ground
is connected to the TJ~1l lead through the break contadt of the

- (PG) relay and battery is comnected to the (TK~1) lead through

the secondary winding of the (TLF} relay, holding the (TLF} re=-
lay operatsd, as long as the district is busy. When the distriat
selector circuit becomes ldle, or if idle whemn tested, ground is
removed from the TK-~l lead in the district circuit, releasing the
(TLF)} relay. The operating circult for the (TLF) relay is opened
by the release of the (SLO) ralay after position 1-1/2 of the R-2
gwitch. The release of the (TLF) relay advances the R-2 awitch

to position 3.
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District Control Switoh Set

The R~lA switch is advanced to position 3 through the C cam on
R-2. W%ith the R-2 switch in position 3, the DC stepping magneot
operates and advences the DC switch brush assembly to terminal 1,
or other odd numbered terminal, depending upon the cross~connection
of terminal strip 5. With the scheme of cross-connection shown
on the drawing and with the assembly of the D-A switch resting on
termina 1, groups O to 8 inclusive in the first bank are tested,
The 200-L (DC) selector continues to step until the winding of the
DC magnet is short—circuited by ground over one of the leads, con-
nected to arc B of the DC switch, As determined by the orpss-con-
nection of the D-A switch and terminal strip 6, the DC selector
magnet is short-circuited when its brush assembly rests on terminal
3. The position of the DC switch determines the number of the
overflow terminals the district elevator mmat pass by before it is
restored to normal. With the setting just made, the district ele-~
vator returns to normal when the elevator brushes have stepped to
the overflow terminals above group 8. Also in position 3, the RS-2
rolay operates to ground on cam G, closing a circuit operating the
(T0) relay and advancing the R-2 switch to position 4. The oper~
ation of the (T0) relay in turn operates the (T0-1) rd ay to ground
on the break contact of the (2C)relay. The (T0)} and (TO—l) ralays
operated, perform no useful tunction at this time.

District Brush Selection

‘The district brush seleotion is determined by the 4ross-connec-
tion of terminal 3. With the scheme used in the drawing and with
the D-A switch resting on terminal 1, the O brush of the first dis-
trict elevator is selected. In position 3, of R-lA connector clr-
cuits are comnected through the cuttings of the cams to the dis-
trict selector which is held busy by ground through the break con-
tact of the (PG) relay, over the TJ-l lead; also in position 3 of
the conmnector switch, ground is connected from the break contact of
the (0’) relay, through cam D on R-Z over the TU~1 lead, to battery
through the up drive magnet in the district selecter circuit. As

.the district elevator moves upward under control of the UP drive

magnet, ground is comnected through the 4 brush and commutator seg-

- ment in the distriot circuit, over lead Ti, through brush 3 of

terminal 1 of the Da switoh, cross-connectidn of terminal strip 3,
winding of counting relay O to battery, operating the (0) relay. The
operation of the (0) relay comnects its winding in series with the
winding of relay (0']). This relay does not operate on account of
being short-circuited by ground. When the A brush on the d,istrict
elevator break contact with the metal segnent on the "A" commuta.tor
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6.06

6,07

bar, ground is removed from oné side of relay (0') allowing it to
operate., The (0') relay operated, advances the R-2 switch to

‘position 5 and disconnects ground from the TU 1 lead, stqpping

the upward drive of the district selector. With the R-2 switch

in position 5, the operating circuit for the (0') and (0) relays
is opened, releasing the relays. In this position, the TU-1 lead
is opened at the contacts of cam D, preventing the up drive mag-
net of the district aselector from operating to ground on the bresi:
contacts of the (0') relay. Ground, however, is closed through
the contactd of cam F on R-2 over the Ti+1 lead, to battery,
through the TRIP magnet in the distriot circuit, emergizing the
magnet. With the switch in position 5 and with the (0'} relay re-
leased, the R-2 switch advances to position 6 in the same mnner
as it advances to position 4.

District Group Selection

In position 6, the circuit from ground from the break oontast
of the (0']) relay through cam D, to the TU lead is reestablished.
As the district elevator moves upward under control of the up drive
magnet, intermittent ground is connected to the TB-~1 lead through
the cross-comnection of terminal 4 winding of the (0) relay to
battery, operating the relay. The (0) relay operated, connects
its winding in series with the (0} relay which operates whem the -
brush of the district elevator ‘breaks contact with the metal seg-
ment of the commutator bar. The (0'}) relay operated, (a) opens
the cirocuit through the up drive im the seleotor cirsculi, stopping
the upward movement of the elevator and (b) advances the R-2 switch
to position 7. As the switch leaves position 6 1/2, the holding
cirouit for relays (0) and (0')} is 0perated at cam U, releasing
the relays.

Office Bugy Test \

When the R-2 switch leaves position 6, the (RS-2} and (T)} re-

lays release. The release of the (T) relay transfers the holding —
circuit of the CON. relay fram the muake contact of the (T) relay '
to ground on the ST key. The reléagse of the (RS-2) relay trans-
fers the holding cirouit of the (TO) relay from its. 1,000 ohm
winding to its 800 olm wihding for the purpcse of testing the
office cirpuit. Whem the office selector circuit is busy, the
(T0) relay is held operated through the break contacts of the
MPB and APB keys and the(REP) relay over the TS-l lead to ground
in the busy office selector circuit. The same ground lights the
BO lampe. With the (70} relay held operated, the (TO-1} relay is
held operated to ground on the break contuct of the (ZC) relay.
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If the office circuit is 1ldle or becomes idle, the holding circuit.
for the (T0O) relay is opened, releasing the (T0) relay. The (TO-1]
relay is held operated through its male contact to ground on cam G.
The release of the (TO) relay operates the (TR) relay to ground, on
the break contaot of the (ZC} relay.

THe operation of the (TR) relay comnects the TT and TR leads
through its make contacts to the test circuit, and clogses a circuit
advancing the R~3. switch to position 2, The office selector is held
busy to other hunting diatrict selectors by ground on cam E of R-2
to the TS-1 lead.

Office Brush and croug_s_elecnonq

In position 2 of the R-3 switch, the particular office brush
which 1s designated to test the office multiple for the particular
set ¢f terminals which send back the 0.K. pulses to the test set is
selected. Fbr test purposes, brush 0 and group 8 have been assigned,
requiring one and nine pulses each to satiafy the sender portlon of
the test sircuit. A circuit is closed from ground over the ring side
of the office selector circuit under test, over the TR-1 lead, make
of {TR) relay, "J" wiring, winding of the (STP) relay, "J" wiring,
P3 cum, 1300 olms, resistance, bdack contact (BO) relay make (TR)
relay to battery over the Tr-l lead and winding of the (L) relay in

the office selector cirouit. The (I} relay and (STP) relays operate.

The operation of the (STP) relay connects ground to the winding of
counting relay (SO), which operates. The (L) relay operated, ad-
vances the office selector circuit to its brush selection position,
which allows the office elevator to move upward under control of

the up drive magnet. As the & ‘sommutator brush moves thé A commu-
tator segment, ground is conmected to the tip side of the office
selector over the T7-1 lead, shunting the(STP) relay, which releases.
The release of the (STP) relay allows the (B0} and (BO') relays to
operate in parallel in series with the (SO) relay., The operation

of the (B0O']) relay opens the fundumental circuit. The operation of
the (FO') relay advances the R-3 switch to position 3. With the
switch in position 3, the (F0O']}, (BO') and (S0} relays release. The

release of the (FO') relay advances the switch to position 4.

In position 4, office group 8 is selected in a similar manner to
office brush selection. When the first pulse is trunsmitted by the
B commutator brush and segment in the offioce selector circuit,
ocounting relay 8 and 8' operate and lock in series to ground, trans—
ferring the pulsing oireuit to the winding of counting relay 7.

Upon the receipt of the last pulse, the (BO') and (F0O'] relays oper-
ate. The operation of the (BO') relay opens the fundamental pulsing
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6.12

loop and releases the (L) relay in the office selector circuit.
The operation of the (FO'| relay advances the R-3 switch to
positiom 5. As the switch leaves position 4 1/4, the(BO'), (¥O')
and gounting relays release. The release of the (FO') relay ad-
vances the switch to position 6, the A cam carrying it to position
7. With the R~3 switoh in position 7, the test cirouit awaits the
O.K. pulso- {3 in number ) before proceeding with the toat.

As 'che office selector starta trunk h\mting it passes over the.
first two trunks in the test group, they being made busy, and stops
on the thtrd trunk since the S terminal of this trunk is open. As
soon as the office elevator is properly centered on the trunk ter-
minal, a c¢irauit 1s closed from ground from EZ2 oam, baock contact
of {TO} relay, back comtact (REP) relay, over the TS lead through
the sleeve of the office selector through an interrupter in the
teat line, back over the tip side of the office circuit, (TR) re-
lay contact, (¥-3) cam, back contact (BO) relay, ®"J" wiring, back
of (BK~1l) relay 955 ohms resistance, winding of the (BK) relay,
P-3 cam, winding of (STP) relay, "J" wiring, make of. (TR] relay
out over the TR lead, through the ring of the selector through a
resistance on the ring of the test line to battery.. The (STP)
relay operates and releases following the muake and dreak of the
interrupter contacts, With the (STP) relay operated, a oircuit is
closed through the winding of counting relay 2, which operates..
Upon the break of the interrupter dcontact, the (STP} relay re-
leases, removing ground from one side of the winding of counting
relay 2' which operates and locks in gseries with the winding of
countifg relay 2 and transfers. the energizing oircuit to the break
contact of counting relay 1'. On the seccnd pulse of the inter-
rupter, counting relays 1 and 1' operate and lock in series, On
the next pulse of the interrupter, the (S0}, (BO') and (FO']} relays
operate. The operation of the (BO%) relay opens the pulsing cir-
oult, preventing further operation of the (STP) relay. The oper—

ationm of the. (FO') relay commects gromd to the winding of the

(RS-3) relay, which operates.

The operation of the (RS~3} relay which locka (a) opena the
holding circuit through the {£0-1} relay, which releases; (b} oper-
ates the (RS-2) relay; and (e} advances the R-3 switch to position
8. 1The operation of the (RS-2) relay in turn operates the (70}
relay, which in turn closes a oirocuit operating: the (T0-1) relaye.
The functicon of thls relay as previously explained under para-
graph 6,07 is to test each.office trunk fer a busy condition. -
With the R-3 switch in position 8, ground is connected through
the make contact of the ST key and cam B to the R-3 magnet, ad-
vancing the switeh to position 10, awaitiang the test of & second’
office trunk circuit.

*
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Advance District SQIecion

In order to test the next trunk in the district group, the district
slevator must advance one terminal, With the R-3 switch in position

‘10, a circuilt is closed from ground on the make contact of the (RS-3)

relay cam K on R-3, winding of the (RS) relay and outer winding of the
(RS-1) relay to battery, operating the (RS) relay. The (RS-1) relay

does not receive sufficient current to operate. The operation of the
(RS) relay comnects ground through cam Q to the TU-l1 lead, which ener-
glzes the UP drive magnet in the district circuit, moving the elevator
upward. As the district elevator moves upward, ground from the C com-
mutator brush and segment in the district circuit over lead TC-1, -to

battery through the inner winding of the(R6~1) relay and outer winding

- of the (RS) relay, operates the (RS-1) relay and holds the {(RS) relay
operated. The (RS-1) relay locks through its outer winding to ground

on the sontacts of the (ES-S) relay.

The UP drive of the district elevator carries the C brush, beyond
the C commutator segment and ground is removed from the TC-1l lead,
releasing the (RS) relay, thus stopping the upward movement of the
selector,*and operating the (RS~4) relay. The operation of the (RS-4)
relay opens the locking circult for the (RS-3) relay which releases.
The release of the (RS-3) relay in turn releases the (RS-4), (RS-2)
and (RS5-~1) relays. The release of the (RS-2) relay opens the cir-
cuit through the 1,000 ohm winding of the(T0) relay and a busy test

A8 made through its 800 ohm winding, If the office selector circuit

is busy, ground i1s supplied over the TS~1 lead, holding the relay
operated. The function of the(T0) and {T0-1} relays is the same as
previously described under paragraph 6.07. The routine test of the
second office group in the trunk 1s made exactly as the test for the
firat trunk in any group. Upon receipt of the three O.K. pulses,

" the district elevator advances to the next group. This procedure is

repeated until the overflow terminalu ‘of the first group are reached
by the dlttrict elevator,

Overﬂov Pass By

Vhen it 1s necessary to test the office trunks, in the next group
of the district frame, the district elevator must pass over the over-
flow terminals of the first group %o the first trunk in the nexf group.
With the district elevator brushes resting upon the overflow terminal,
a oircult is closed from ground over the PA-l lead to the (ZC) relay,
which operates. The operation of the (ZC) relay closes a circuit
4hrough the brush and terminal of arc 3 on the DC switch to the DC
magnet, energizing the magnet which moves the brush assembly of the
DC switch to terminal 4, The (T0~1) ‘relay does not release while the
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district elevator is stepped over the overflow terminal. It is

held through the brush and an even numbered terminal of arc b - -
on the DC switche. . With the DC awitch assembly on terminal 4,

the operating circuit of the (2C) relay is opened, releaging the

relay which closes a circuit through the winding of the (RS-3)

relay, which operates and locks, The operation of the (RS-3)

relay in turn operates the (RS-2} relay and closés a circuit for

operating the (RS) relay. The operation of the' (RS) and (RS-2)

relays energizes the up drive magnet of ‘the district selector

circuit, moving the district elevator to the first terminal in ) —
the next group, in the same manner as the élevator is moved from

. one terminal to another in the same group. Upon the operation

of the (RS-1) relay and the release of the (RS) relay as pre-

‘viously described wmder paragraph 6+14. ' The (RS~4] relay oper-

ates, closing a circuit through the even mmbered terminal and
brush of arc 3 of the DC switch to the DC mugnet, moving the
brush ass embly of the DC swiltch to temina.l Se

All the trunks in group 1 aré tested in enauy the same

.manner 88 group O and when the district elevator brushes rest

upon the overflow terminals of group 1, the elevator is moved

to the first terminal of the group 2 in the same manner as just
degoribed. When the elcvator has moved to the first terminal

of group 2, the DC brush assembly is resting on terminal 7. Thisa
procedure 13 repeated until all the trunks in the mine consecu-
tive groups have been tested. The brushes of the district

‘elevator are then resting upon the overflow terminals of gronp

8 and the DC brush assembly ia rosting qn teminal 19.

District Elevator Returned to Hormal

)

With the DC switch on terminal 19, the (%C) relay operates
from ground on the Z commutator drush and segment sand advances
the DC brush to terminal 20, W_ith the DC switch on terminal 20,

‘the (zZC) relay is released, closing a circuit through the R-2

magnet which advances the switch to position 8. -As the switch
leaves position 7, the (TR) relay releases. In position 8 éf
the R-2 awitch, a circuit 1s closed over the TD-1 lead to battery
through the DOWN magnet in the district ‘selector c¢ircuit, ener-
glzing the magrnet and restoring the district elevator to normal.
When the district elevator reuches the ‘bottom of the frame, &
circuit 1s closed from ground through the Y commutator brush and
sepment, over the TY-l lead, to battory through the R-2 magmet,
edvancing the switch to poeition 9. While the" aequemce switch is
passing through position 8 3/4 to 9, a circult 14 closed through
the make contact of the ST key and D-A selector magnot, anergizmg
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the magnet, which moves the D-A switch to the next terminal. In po-
sition 9, a oircuit ias closed from ground on cam G to terminal 20
and brush 3 of the DC switoh to the DC selestor magnet, moving the
switch to terminal 21, and they to normal. With the DC awitch nor-
mal, a circuit i's closed from ground through the break contact of
the relay to battery through the R-2 magnet, advancing the switch
to position 10, With the R-2 switch in position 10, ground from
cam G to battery through the R-3 mignet provides an additional means
of restoring the R-3 switch to normal. If the terminal upon which
the brush assembly of the D-i switch rests is wired for a test, $hé
eiroult functions as described for the first terminal of the D-¥-
switch wmntil all groups as determined by the cross-connection soheme
have been tested, whereupon the D-A magnet is again energized, mov-
ing the brush assembly of the D-A awitoh to the next terminal. When
all the office selector circuits available to the first district- :

-8levator have been tested, the R-1A switch advances to position 4 in
~which position & second district elevator is tested to determine
whether it is being used in regular service.

6,18 Selection of Second District Elevator

‘Agsumé that the second distriot elevator must be used when the
brush assembly ef the D-A switoh rests on terminal 6. A circuit is
closed fram ground on the break contact of the (RN-1} relay, make
gsontact of (RN) relay, through comtaots of the EC and ST key brush
and terminal on arc 6 of the D-A switch, aross-counections of ter-
minal strip 6, to battery through the R-IA magnet, advancing the
awitoch to position 4. As the switeh leaves position 2 1/4, ground
is removed from the TJ-1 lead. The TJ-1 &nd TX lead are closed -
through cam P after the switch resches position 3 1/2 thereby per-
mitting the associated district selector to be used when necessary
to handle traffic at once. In position 4, the second district se-
lector ig tested in & similar manner as the first district selec-
tor circuit for a busy condition, except that the TJ-2 and TK-2 leads
are used. When the district selector becomes idle, or if idle, the
R-IA switech advances to position 5« From this pointy the testing
cirouit functions the same as desoribed with the R-14 switch: in po-
'sitlon 3. When all the groups of offica selector cirsuits available .

"t0 the mecond district elevator have been tested, the R-IA switch

advances to position 6, where it tests a third district selecter
circuit for busy, using leads TJ-3 and TK-3. Assuming that a third
district elevator must be-used when the brush assembly of the D-A
switch rests on terminal 12, a circuit is closed from ground on the
break contact of the(RN-1l) relay, make contacts of (RN) relay,
through contacts of the EC and ST key the brush and terminal of the
D=A switch, eross-connection of terminal strip 6 to the R-IA magnet,
advahcing the R-1IA switch to position 6. The switeh is advanced to
position 7 and comnects to the district eélevator in the same mammer

88 conneoting to the firat district elevator.
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6.21

The test of the offlce selector trunks in the groups avail-
able to the third district elevator proceeds the same as deseribed
for the first district elevator. If all the office selector trunks
have not been tested with the use of three district elavators,
four or more district elevators must be used, thus necessitating
the addition of a connector for every one to three additional

" dletriot selectors required. Aissuming that the fourth distrioct

elevator 1s required when the brush assembly of the D-A switch
rests on terminal 13, a circuit is closed from cam C to battery
through the R-l1A magnet, advancing the switch to position 8. The
A cam oarries the switsh to position 10. In the position 10, the
same ground, which is from 6X terminal block over lead XNo. 4, ey
wire cam W of (Rl-A)} in normal thru “N" wiring, thru cam B on
R-1B, advances the second connector switolt to position 2, In
position 2, the fourth selector cirouit is teasted for a busy con~-
dition over ‘the TJ-4 and TK-4 leads. From this point on, the test
circult functions as described for the first district elevator.

~ 1If all the offioe selectors have not been tested by the time
the D~A switch completes ome revolution, a second switch (D-B) is
required. -When the brush asssmbly of the D-A Switch rests on
terminal 21, a circuit is closed from ground on the break contact
of the RN-1 relay and the make sontact of the $AR) relay through
the brush and terminal 21 of arc 6 of the D-A switch, to bittery
through the winding of the (TRA) relay, which operates. The (TRA}
relay operated closes a circult from ground on its own make con~
tact through the N terminal and brush 1 of the D-B switch and

D-B selector magnet, moving the brush assembly of the D-B switch .
to terminal 1. From this point, the automatic test of ‘the office
selector circunits assoclated with the D-B switeh is completed in
a similar manner as described for the D-i switch. When the brush
of the D-B switch rests on terminal 21 and there are farther .
office gselector circuits to be tested, a third (D~C} switoch and -
(TRB) relay (not shown) are required. The switch is moved off
normal, exactly the same as the D-B switch moved to terminal 1.

Conclusion of a Roufine Tegt

“After the test has been made upon 811 of the. office selector
ecirecuits, the ground which went to cross<connectian: Block 6X,
terminals 1 to 20, now goes thru terminal 21 of ars 6 of the last
“D" switch unit in equipment, to the EC lamp ‘which lights. - When
only. one connector switch is required in an equipment, this same
ground advances the R<1X switch to normal through the contacts of
oam V and cam R~IA. When normal, the EC lamp lights through the
contacts of cam V. This signal indicates that the end of a com-
plete routine test has been reached.. 1f another cycle is not v
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desired, the BN key is depressed and the ST key releagsed. The oper-
ation of the RN key in turn operates the(RN-1}) relay which locks
through its melte contaect to ground on the make contact of the (RN}
relay, The release of thi ST key opens the holding cireuit for the
(sT) relay, which releases in turn releasing the (CON,) relsy. The
release of the (CON.) relay, leaves the (RN} relay held by the (RN)
key, when the (RN) key is released the (EC) lamp goe's out and the
(RR} and (TRA) relays release. ‘

~ The release of the (TRA) relay conneots ground to the winding
of the D-B selector magnes, moving the brush agsembly of the D-B
switch to the next or normal terminml. The release of the (RN} key
also opens the operating circuit through the (RN-1) relay, but the

‘relay is still held by ground on the PC key. The release of the

RN key connects ground throeugh its break contact to the winding of
the D~A selector magnet, moving the D-A switch to- the normal posi-
tion. With the D=A switch in its normal posiiion, the holding cir-

-oult through the (RN-1) relay -through terminal 21 and brush 5 is

opened, releasing the relaye. This completes the single routine test
of all office selector circuits in a full mechaniocal exchange. When

‘the RN key is operated and the ST key is released prior to the com=

pletion of the oycle of tests, the taest on the office oircuit is com-
pleted and the district elevator steps to the next set of terminals
in the usual manner, The release of the (RS} relay after the dis-
trict elevator advances, closes a circuit through the contacts of

‘the ST and RN keys and all U keys to the terminals of any "D" switch

that is off normal. These grounded terminals cause the associated
200-M magnet to stop the brush assembly of the awitch on terminal

‘21 The release of the ST key advunces the R-3 switch to position

18, through cam C. In position 18, the same ground is comnected to
the R-2 magnet, advancing the R-2 switch to position 8.  In the
position 8, the district is restored to normal as desoribed under
paragraph 6.17 and ground on the Y commutator over thé TY lead and
cam C advances the R-2 switch to position 9. In position 9 ground
is connected to the odd numbered terminals of arsc 3 c¢f the DC switch
and ground from cam C is commected to even nmumbered cintasts on

are 3; these two circuits alternately cperate the BC magnet, stepping
the DC switch to normal. As the DC switch asteps to terminal 20,
ground through the break contaot of the (ZC) relay advanons the R=2

: magnet avitoh to norxnul. ‘

Test of a Particular Of,[ioe Gro _z;p_

To enable the test man to make u test upon & particular grovp of
office seleotor oircuits, a chart is provided showing the groups of
office trunks available to a brush on & district frame and also shws
which keys to operate in conjunction with the PC key to cause a "D"
switch to step to a terminal which permits the test of a particular
group of trunkse.
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Assume that the group to be tested is reached by district
selectors associated with the D-B switoh and also requires- the
use of & third connector. Further assumwe that the cross-comnec-
tion scheme shown on the schematic applies to the D-B switch as -
well as the D-A switch, If it is desired to test group 7 asso-

" ciated with terminal 18 of the D~B switch, the following keys .

are depressed. First the (PC) kay is operated, then in the units
row, key 7; in the second row, the tens (T) key and the TWB key;
in the group mumber row {GN) key 7; and in overflow count, {OC)
row, key 1; after whish the ST key is depressed. With these keys
depreassed, the brush assembly of the D-B switch steps to terminal
18, causing the 8th elevator to.test group 7 in bank 3 .of the

‘frame. This will necessitate the use of conmector 3 (not shown],,

which however is similar to connector 2. For clearness,. the T-5
leads of oonnestor 2 will be used. to represent the T-8 leads of
conneotor 3. After testing, the district elevator returns to nor-
mal upon stepping to the overflow terminal.

District Selection

The opera.tiou of the BT key oloses a circuit operating the
(ST} relay. The (ST) relsy operated, closes a circuit from ground
on the armature of the (ST} relay throungh the break contacts of the

" TWE, TWD and TWC keys and muke contzot of the TWB key through winding

of (TRA) relay to battery, whi#h ‘operates the (TR.} relay. The oper-

ation of the (TRA) relay closes a circuit through the N terminal and

brush 1 of the D-B switch to the D~B magnet, which steps the brush
aasembly of the D~ switch to terminal 1. With the brush assembly
of the switch on terminal 1, ground through the make contact of

the PG key, normal contacts of the wnit keys O to 6 inclusive

over leads 1 to 7, to tke contaocts 1 to 7 on arc } of the D-B switch,
snergizing the D-B magnet which moves the brush assembly of the
switch to terminal B. The tens (T) key operated, closes a path
permitting the D-B awltch to step ten additional terminals and

reach terminal 18. With the D-B switch reating on terminal 8, the
cirouit for stepping the switoh to terminal 18 is from the PC key,

T key, contacts of the units key 7, over lead 8, terminal 8 and
brush 1 of the D~B switch, contact of the TWB, TWG, TWD and TWE keys,
through the D-~A switch and (TRA) relay to tHe D-B magnet. Terminals
9 %0 17 inclusive are connected to ground through the unit keys 8

to 16 inclusive, thereby stepping the brush assembly of the switch
to terminal 18, When the D-B- switch brush assembly rests on ter-
minal 18 the energizing circuit of the D~B switch magnet is opened
at the contacts of wnits key 7. The removal of grouvmd from terminal
18 at the D-B switch allows the (T) relay to operate. The {T) re-
lay operated, in turn operates the (CON.)}. relay. : '

“
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With the switch on terminal 18 and the (CON.) relay operated,

the (RN) relay operates and ground is connected through brush 6 of
the switch, cross—connection of terminul strip 6, to the magnet of

the 3rd connector advancing the connector to position 4. (Use con-
nector 2} as the B~IB switch is advancing through position 1 1/2 to
4, the (PG) relay is operated to ground on cams B and A of the switch.
The (PG) relay is thus prevented from releasing in positions 1.1/2

to 3 1/4, unnecessarily grounding a distriot selector cirouit. With
the connector in position 4, the distriot selector assigned for test

.purposes is tested for a busy condition. When the selector becomes

idle, or if idle, the selector moves to position 5, in which posi-
tion the test circult is comnected to the district. The oircuit waits
in this position until the release of the PC key.

6.27 District Brush and Group Selection .

The sequence switch R-2 advances to position 2 and enters position
4 in the same manner as described under "ROUTIKRE TEST". In pesition

.4, the district elevator is moved upward for brush selection, select-

ing district group 4. Upon receipt of a fifth pulse transmitted by
the "A" commutator brush and segment in the district, the R-2 .switch
advances to position 5 and them to position 6 in the same manner as
described under "ROUTINE TEST". In position 6, the distriot elevator
moves upward for group selection. Intermittent ground is conneoted
over the TB lead through the normal contacts of GN keys 9 and 8, make
contact of GN key 7, to counting relay 7, which operates. When ground
ia removed from the B leads, counting relay 7* operates and locke
through the make contact of counting relay 7. Upon receipt. of the
eighth pulse, the (S0O) relsy operates, connecting its winding in
series with the windings of the (BO!) and (FO') relays. When the B
brush in the district elevator breaks contact with the 8th segment,
the (BO') and (FO') relays operate and lock. The operation of the
(FO') relay advances -the R-3. switoh to positiop 7. In position 7,

a circult 13 closed from ground through the make contuct of the 149-G
interrupter, windiings of the key release magnot, releasing the U,

GN and OC keys. - i

6.28 Setting District Control Switch

When the R-2 switch enters position 3, the BC switch is stepped
according to the OC key operated. A circuit 1s then closed from
the ground on cam E through the DC selector magnet succeesively
ocperating the selector magnet wntil it ie short-circuited by ground
over one of the leads to arc 2 of the DC switoch. Having operated
OC key 1, the DC switch steps to terminal 19; ground through the make
contact of the OC key, terminal 19 and brush 2 of the DG switch, to
battery through the 44-i resistance, short~circuits the winding of
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the magaet, thus preventing 1ts operation. When the R-2 switch
leaves position 6-1/4, ground is removed from both sides of the
, stepping mag'nOt.

629 -In positi‘an 7, the test o‘f the particular group of office
trunks proceeds (after the PC key 13 released) in the regular
manner as desoribed under "ROUTINE TESE". 4s soon as the dis-
-triot elevator ia stepped to the overflow terminals, ground is
connected to the TA lead, through brush 4 and terminal 19 of DC
switoh to the (ZC) relay, which operates. The operation of the
{2C) relay performs the same function as desoribed under para-
graph 6.17 restoring the district elevator to normal and advanc- -
ing the DC switch to terminal 20, From this point, the DC switeh
and the R-2 switch are returned to normal as described under para-
~graph 6.17. When the sequence.switch R-2 passes through posi-~
tion 8 5/4 to 9, a circuit is olosed advancing the DC switch to
terninal 19.. The aircuit is restored to normal by operating

. the RN key and releasing the ST key. The operation of the RN
key closes a circuit operating the (RN-1) relay and holding the
" (RN} reélay. The release 0f the ST key closes a cireuit through
the R-IB magnet advancing the switch to position 8, the A cam
sarrying it to position 10, The operation of the RN key also
odnnecés ground from cam H to all terminals on arc 1 of the D~B-
'witch. adva.noing the awitch to terminal 21, ‘The D-B. switch
rests on terminal 21 until the RN key is released, which closes
a cireult through the magnet associsted with the T and IWB keys,
which,. oparates and releeses the keys, The releese of the (RN)
ey ‘éna the holding oirouit for the (TRA) relay which releases,
,i;n turn advanoing the D-B switoh to normal. The release of the
(RN} key also opens the holding.circuit for the (BN} relay, which -
releades, The release of the (KN) relay opens the holding oir-
-quit of the (RN-1) rela.y, whioh releases in turn. ro!toring the
‘circuit “to normal.

6.30. Timing Festure -

Whensver the ST key is operated, ground is connegted  through
‘the make contact of the key through terminal 1 and brush 4 of the
time alarm switoh to the (TA) relay which operatea. If trouble
develops in the test circuit before the sequence awitch R-2
reaches position ? or should the district selector be kept dbusy
in regular traffic for & time -sufficiently long to prevent an
office selector circuit from being tested completely before the
‘time alarm switch mgkes on revolution, a cireuit is closed opere
ating a mssage register and 11ghting the TA slarm lamp. The
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operation of the (TA) relay closes @ circuit through the contacts of
the 152 type interrupter, break contzot of the (Z) relay Y{*Y"™ wiring)
to battery through the winding of the({W)relay and 250 ohm winding of
the (Z) relay in series, operating the (W) relay. The {Z] relay does
not recelve suffictent current to operate., At the break of the in-
terruptor contaots, the 190 ohm winding of the (Z) relay is connected
in series with the 450 ohm winding of the relay, operating the relay
through the make contact of the (W] relay to ground on the make con-
tact of ‘the ST key. At the next break of the interrupter contacts,
the windings of the (W) relay und 190 ohm winding of the (29 relay
are short-circuited by ground, releasing the (W) relay. The (Z) re~
lay is held operated through the contacts of the interrupter and-its
450 ohm winding. A ocircult is now closed through the contaots of

the interrupter, make contact of the (TA) and (Z) relays, terminal 1
on arc 3 of the time alarm switch, energizing the TA mugnet.

On the second break of the interrunter, the holding cirauitfor the
(Z) relay and the energizing circuit for the TA mugnet is opened,.
releasing the relay and ‘the magnet, and stepping the brush assembly
of the time alarm switch to the next termimal. Upon the third make
of the interrupter, the (W) relay reoperates end starts the above
described cycle. If either the district elevator or the office ele- -
vator is Xept busy on routine traffic sufficiently long to prevent
the completion of the office test at the interval as determined by
the Telephone Company, the time alarm switoh is advanced to terminal
22, ,With the brush assembly of the switch resting on terminal 22,
a circuit is closed through brush 2 of the time alarm switch, to bat-
tery in the alarm circuit, operating the message register and lighting
the signal lamp located in the test deske. The switoh brushes remain
on terminal 22 until the TA key is operated. The operation of the
TA key releases the (TA) relay cloging a cirouit from ground through
terminal 22 en ara 1 of the time alam switoh to the TA magnet, which
moves the time alarm switch to normal. The (TA) relay reoperates
with the time alarm sawitch normal over the same circult as is ori-
ginally operated and loocks starting another timing interval. When
the test on an office selector is completed before the time alarm
switch completes the revolutiom;-the holding sircuit for the (TA)
relay is opensd when the sequence switch R-3 sdvances from position
9, releasing the (TA) relay, The release of the (Ta) relay advances
the time alarm switch to nmormal from ground on its break contact,
and contacts of arc 1 of the time alarm switch to battery through
the break contact and winding of the TA magnet.
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6.34

Separate Trouble and Busy Time Ala.rm Fig. 2

When a separate busy time alarm i1s used the operation of the
ST key operates the (BY) relay which locks through its make con-
tact. The (BY)} relay operated comects ground through the 152
interrupter contacts to the BY selector magnet stepping the se-
lector one step with each make and break of the interrupter con-
tacts. When the switch reaches the terminal corresponding to -
the time limit set by the telephone company the-BY lamp lights.
Whan the R-3 switch is advanced out of position 9 the (BY) relay
releagses and the BY lamp is extinguished., The (BY) relay re-
leased connects gromnd to the BY selector magnet through the
BY-1 arc restoring the switch to normal,

When a separate troudble alarm is used the operation of the
(TR) relay operates the (TBL) relay which locks. With the (TBL)
relay operated the TBL selector mugnet operates under the in- -
fluence of the 152 interrupter as described above. After the
selector magnet steps the switch three terminals the 2G trouble
lamp lights and the TBL message register operates. The eperation -
of the T4 key operates the (TBL-1)} relay which locks and releases
the (TBL) relay. The release of the (TBL-l) relay restores the
gelector magnet to its next normal position,

End of Cycle (EC] Key

When one cyocle of routine test has been completed, on all
office selector circuits, the EC lamp lights as desoribed under
paragraph 6.21. At this time, all sequence switches are normal
and the brush assemblies of the "D" switches are resting on ter-
minals 21, awaiting the operation of the RN key; OR (BC) key.

If it 18 desired to start anotrer oycle ¢f routine test, the EC
key ‘is momentarily operated. The operation of the key opens the
holding ecircuit through the (TRi) relay, releasing it. From this
point, the D-B and successive swltches are restored to normal in
a simtlar mammer to that desoribed under paragraph 6.21. -With
the (TRA) relay normal znd the EC key operated, a circuit is
closed, restoring the D-A switch to normal. The operation of the
EC key operates the key release magnets restoring the keys in the
second row, When the D—A switch 13 returned to normal, a circuit
is closed through the contacts of the ST, EC and TW keys, through
the D~A switch and the D-A magnet, moving the D-A switoh to ter-

‘minal 1. From this point, another automatic test of all office
‘sslectors is repeated in the same manmer as described under

"ROUTINE TEST".
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Control Advance (Ca} Key

. 1f trouble develops either in the test ocircuit itself or in the
trunk eircuit under test, the time alarm lamp lights as described
under paragraph 6.30. If after the TA key is operated, the test cir-
cult doés not continue to operate the CA key is operated. The opera-
tion of the CA key opens the circuit through the (FO') relay and closes
& circuit through its contacts to cam ¢ on R-3, advancing the R-3

‘switch to position 7. 1In position 7 a circuit is closed from ground

through the contaots of the CA key, through the windings of the (SO)
and (BO') relays, which operate. The relays operated, lock to ground

‘through the make contact of the (50} relaye The circuit remains in

this position until the CA key s released. After the release of the
CA key, the (FQ'} relay operates, - The operation of the (BO'] relay
performs no useful function at this time. When it is not desired to
repeat a test upon the same office selector, the REP. key is not
operated aend the operation of the :(FO') relay closes a circult through
the winding of the (RS-3) relay, which operates., The (RS-3) relay
operated, locks and closes a cirouit through cam B on R-3 advancing
the switch to position 8, and@ starts the (RS} relay operating. The .
switch is carriéd to position 10, by ground on the comtact of the ST
key. The operation of the(RS) relay advances the dlstrict elevator
to the next terminal as described under paragraph 6.13.

Repeat - ) K

If 1t is desired tO'repéat'the=test upon the unsuccessfully tested

~ office selector circuit, the REP. key is operated before the C4 key is

released. The operation of the REP. key operates the (REP.) relay

‘which locks to ground on cam ¥, With the release of the €4 key, the

(Fo*) relay operates closing a circuit through cam B of the R-3 switch,
agdvanocing the switch to position & The switch is carried to position
10 by ground on the ST key. With the B-3 switch in position 10, the
repeat test is made upon the office selector circuit. If the second
test is satisfactory, the distriot svlector is advanced as described
wder paragraph 6.13. In repeat tests, with the (REP) relay operated,

. the TS lead is opemad at ‘dam O between 16 1/2 and 18 of the R-3 switch

for the purpose of restoring the office circuit to normal before
attempting to repeat the test. If the repeat key ia operated to re-
peat a test wpon a sucoessfully tested office selector cirouit, the
circult functions as described below. After the receipt of the O.XK.
pulses; the (FO'}) relay operates, in turn advancing the sequence
switch -R~3 to position 8. The awitch is advanced to position 10 by

ground on the ST Xey. The operation of the (FO') relay does not

operate the (RN-3) relay as described umder "ROUTINE TEST" due to
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‘the. energizing circult of the RS-3 being omened at the contacts

of the HEP. key. In position 8 and 9, a circuit is closed
through the 1,000 ohm winding of the (TQ) relay, to battery on
the make eontact of the REP, key operating the (T0) relay. If
the office selector has not been seized by this time by a second
district gelsstor, the operation of the (TO) rela.y performs no
useful functions If, however, the office eircuit has been seized,
the (T0) relay is held operated in a circuit through its owm
winding to ground on the TS lead. When the office selector cir-

cuit becomes idle, the {T0) relay releases, the energizing of the ;

cirouit through the 1,000 ohm winding of the relay being opened

"at cam L when the R~-3 switch advances to position 10 and the per- '

forms its usual funotion ag described under "ROUTINE TEST®. :In
position 10 the second test of the office selector circui$ is re-
peated in exactly the same manner as the first test upon the oir-
cuit. This test 1s repeated until the releuse of the REP. key
which releases the(REP.)relay, and operating the (RS-3) relay at
the conclusion of the test. From this point, the test circuit
functions and advances. the district elevator to the next set of

_office solactor terminals.

637 Autom&;o gs# by (APB) géy_.

The operation of the APB key causes the &utomatic test cir=-
cuit to pass all busy terminals and 'stop the distriot selector
on the first 44i® office seleator terminals, The operation of
the APB key removes the short circuit from around the winding of
the (PB) relay,; allowing it to operate in series with the 800
ohm winding of the (T0) relay, when the office selesctor circuit
is tested for a busy condition. -The operation of the {PBj relay
closes & c¢ircuit from ground through the break contact of the
(RS~4) relay to the (R-3) relay, which operates. The (BS~3)
relay operated, in turn operates the {(RS-2) relay. The (RS-2)
relay is made slow release to prevent the premature release of
the (T0) relay in case the movement of the district elevasor
carries it memshtarlly beyond the last terminal of a series of
busy terminals. The premature relesse of the (70} relay would
cause the test circuit to seize a .busy trunk. The (RS-3) relay
also closes & circult operating the (BS} relay, From thisg point,
the (RS~1) and (RS=4} relays operate, advancing the distrioct
elevator t0 the next terminal in exactly the same manner ap de~- -
scribed wnder "ROUTINE TEST".  Should this offlce sslector also
be busy, the (PB] relay reoperates repeating the above desoribed .
operation of the (RS} relays until an idle office selector cir-
ocuit is found., The (FB) relay releases each.time the brush of
the district elevator leaves the terminals of a busy office trunk.
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Should the district elevator step to a set of overflow terminals,
with the APB key operated, the (70} and (FB) relays release and the

- (2€) relay operates from ground supplied over the TA lead. The oper-

ation of the (ZC} relay advances the switch to an even numbered ter-
minal, from which point it is advanced to the next -odd numbered ter-
minal by the operation of the (RS—4) relay and the (ZC} relay as de- .
scrided under paragraph 6.15, Should the first trunk in the next
group be busy, the (T0) and (PB) relays reoperate, performing the same
function as described above. When the terminals of an idle office

. seleator are found, the automatic test proceeds in the usual way

until the next busy terminal is found and ocauses the (FB) relay to
operate, unless meanwhile the APB key 1s restored to normal..

ua 3 By . K

If it is desired to move the district elevater from the terminals
of a busy offiece selector to the next set of office selectar terminals .
which may, or.may not be busy, the MPB key isa operated. The operation -
of the MPB key removes the short circuit from the winding of the (PB)
relay, allowing it to operate in series with the(T0) relay, to ground
over the TS lead. The operation of the (PB) relay connects ground.to
the (RS-3) relay which operates in turn operating the (RS-2] relay.
The (RS-2) relay operated, holds the (T0) relay operated thirough the

1,000 ohm winding and closes a circuit through the 1,000 ohm winding

of the (MPB) relay, operating the relay. The (MPB) relay operated,
locks on its outer winding, The operation of the (RS~3) relay causes
the other (RS} relays to operate and move the distriot elevator up te
the next: terminal. When the distrist elevator brushes are properly
ventered on the trunk terminals, the (RS) relays releasse. The opera-
tion-.of the (MPB) relay prevents the cperation of the (RS-3) relay
shouldrthe terminals test busy and operate the (PB) relay. . The re-
lease of the MPB key releases the (MPB) relay. If it is desired to
step by the second busy offiece seleotor cirouit, the MPB Key is re-
operated, causing the circuit. to funoction as just desoribed, stepping
the district elevator tao the next.set of terminals. Should the opera-
tion of the MPB key step the elavator from the last terminals of the
group to the overflow terminals, the (8C) relay operates, moving

the DC switeh. to the next even numbered terminal, With the release
of the key the (MPB) relay releases allowing the (R3~3) relay to- oper-

~ _ ate from ground on the break contact of the (2C) relay. From this

point the eircuit functicns 3s deseribed wmder paragraph 6.15 advancing
the district to the next set of torminals, . When the overflow terminal
happens to be the last of a series of groups to be tested, the distrioct
elevator is returned to norml 4n the aame mamer as dese¢ribed under
varagraph 6.17. The teat then proceeds to another distriot elevator
which is used to-pontinue the automatic test. Whenever a busy office
selector circuit is encountered, the BO lamp lights and burms wntil

the MPB key is operated or the elevator is moved paat the bnusy termin-

sl if the APB key is operated,

TCI Library www.telephonecollectors.info




!
¥
H

TTTTATY ¢ o e e e <

L;&&_.Pases. Page 26)

Issue 2 BT 52001-01

September 8, A 1924,

6.40

ENG;s PoE_p
Sept. 8, 1
F’.‘G’QH:

_ When the REP. key is operated, with either the APB key or
MPB key operated, the ‘operation: of the (REP} relay short- '
circuits the winding of the {FB) rélay through the contacts of
the (REP) relay. This short~cireuwit urevents the (PB}. relay

from operating over the district lead of the incoming sslestor =

and thereby prevents the district elevator from stepping off the
busy terminmals., = R - _ s
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