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YETHOD OF QPERATION
AUTOMATIC ROUTIKE TEST OF OFFICE SELEOTORS

3 Diglt Line Finder Qffices - Automatic Routine Test Frame - Panel Machine
Switching Systen,

DEVELOPMEXNT

le

PURPOSE OF CIRCUIT

This cirouit is designed to test sutomatically three wire office
s8lector cirouits., The circult is arranged to test adjacent groups of
office seleotor circuits. When non-ad jacent groups of selector circuits
in the district panel are to be tested, the district elevator must be
sent up as many times as there are groups to be tested, The cross
connection of the terminal strip determines the number of timee the
slevator must be sent up to complete the tesis of all groups in the
vansls In Order to test all tha selector circuits in the given office,
it is usually necessary to use one district elevitor in each panel in
the exchange,

2. WORKING LIMITS

This eirocuit 1s designeu to operate when the voltage limits of the
battery are from 24 to 25 and from 48 to 50 volts, only. The values of
the several resistances inocorporated in tre circuit are such as to place
a worst circuit loop comdition upon the relays in the office selecstor
¢ircuit under test,

OPERATION
3. PRINCIPAL FUNCTIONS

The principal functions of this circuit are as follows:

341 . To make a particular selection using all the apparatus incor-
porated in the office selector circuit, and returning ths office
elevator and sequence switch tc normal upon the successful comoku-.
$ion of the test.

(4 ]

2 This ecircuit seizes a line finder type distriet selector cir-
cuit which it uses as means of access to connect to the office
selegtor circuit. When not being used for test purvoses, the
district selector circuit performe its usual functions. When
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used for test purpdsea, the distriot selector switch does not
move cut of position 1, the elevator only bdeing used. The
movement of the elevator ls controlled by the test circuit caus-

‘ing it to test the proper groups of offite circults.

The operation of a single key causes the test circuit to
sutomatically test all selector circuits, even though oot
arranged in adjacent groups, The test circult proceeds from
panel to panel as may be required. The circuit is arranged to
permit the dietriot elevator tc pass by an intermeaiate over-
flow terminal and return to normal only when the final overflow
terminal in series of groups has been reached.

The test circuit ls arranged to distinguish between busy
district selsctor circuits anu busy office eselector circuits.
Should the district selector circuit to be useu be busy, the
test circult walts until the elevator restores to normel before
procseding with the test: In the case of a busy office selec-
tor circuit, the test circuit holds up the test for a reasonable
length of time until the office selector 1s restored to mormal,
uniess the MPB or APE Key 1s covperatea,

The test clreuit is provided with alarms which operate should
not the office selector circuit or distriet selector circuit -
bes returnsed to normal within a reasonable length of time. 4an
alarm is also operated in case trouble js& discovered either in
the test or in the office selestor circuit. 4n alarm may also
operate in case insufficlent time 1s left after the district
elevator circult has been selzed to complete the routine test,

The test clircult 1s provided with reglsters which record
the actual number of routine tests made as well as the numder
of times the tlme alarm and the trouble alerm operates,

The circuit 1a provided with keys which when operated, csuse
the selector to seleot or make an automatic test on a particu-
lar group of office seiectors, that is, any group or serles of
office salector gircuits on any panel mey be chossn at will.

STAR? KEY (S7)

The operation of thls key alone starts the automatic tsest which

oontinues until all office selecter clrculits have been tested, If
other xeys are operated, the operatiorn of this key starts a speciul
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test as determined by the keys operated. The release of the ST
Key at any time stops the test.

RETURN TO NORMAL KEY (RN}

The operation of this key causes the dlstrict selector switches,
(B~-A, B-B, ETC.) to return to mormal but 1t is not effective unless
the ST key has been restored to normsl and the'itest has gone to a
point where the cirouit under test will not be left off-normal.

CONTROL ADVAECE KEY (CA)

This key is operated when alither the test circult falls to
complete 1ts cycle due to a fault 1n itself or in the circuit under
test., The operation of the key advances the test control circuit
and the district elevator, unless the REP key 1s operated. The
circuit does not resume the test until the key is restorea to nor-
m&l,.

LIME ALARY KEY (74)

The operation of this ey resets the timing period whenever the
slarm bell hae rung and testing is in wrogress.

REPEAT KEY (REP)

The operation of thls key causes the test circuit to repeat the
test upor an unsuccessfully tested seilsctor. A single repeat wst
is made by momentarily operating the key.

AUTOMATIC PASS~-BY AND MARUAL Pa3S-BY XEY. {(APB AND WPB}

The operation of the APB key causes the test circuit to pass all
terminals that are busy. <The operation of the MPB Wey steps the
district elevator from a busy terminal to the next terminal which may
or may not be busy. The test does not proveed until the key is
restored to normal,

END OF CYCLE KEY (EC}

The operation of this key at the end of one completea cycle
causes the test circuit to start another cycle of test.

PARTICULAR CIRCUIT XEY (PTC}

The operation of this key in combination with the other keys is
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numerated below and oauses the apparatus to make & test upon the
particular group of office circuits. The particular test does not
proceed until the key is released. For the purpose of testing the
particular group or groups, this clrcult is provided with a UNITS
(U} weys, O to 9 inclusive; a8 TENS (T) key which adds tens to par-
ticular U key dspressed; one or more TWENTY (T'%¥A, TWB, TWC, TWD,
ETC.) keys, @ach of which controls 2 particular district selector
switoh: GROUP NUMBER (GN) keys, O to 9 inclusive, to guide the
district elevator to the number of the particular group to be test-
ed and JVERFLOW COURT {OC) keys O t0 9 inclusive, which determine
the number of overflow terminals to be passed before the district
elevator ie restored to normal.

CONRECTING CIRCTUITS

This circult is arranged for use with line finder diatrict S8~
lactors, which in turn cornect to the office ssleotor circuits
to be tested, '

DESCRIPTION OF CPERATION

ROUTIRE TES?T

13,

An automat ic test 1e started on all office selector circuits
by the operation of the ST key. The ST Xey operated; (a) operates
the (TA) relay; (b) connects ground through the V cams of all
the comnectors to the (ST) relay, which operates; and {c¢} provlides
a loecking path from the (ST} relay, and an operating path for the
(T) relay, after the operation of the DA switch., The operation of
the ($1) relay closes a circuit through its make contact, contacts
of the (TWD) and "TWC" keys, N terminal and brush of the DeA switch,
break contact of the {TRA) 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 sldes of the (7]
ralay, vreventing the operation of the (T} relay. The energized
selector magnet opens its operating circuit ani releases moving the
brush assembly of the D-A switeh to terminal 1. If this terminal is
wiredi for an offioe test, grouna is removed from one side of the
winding of the {7} relay, allowing 1t to operate. The selector
magnet does hot operate in series with the (T} relay on sccount of
its high resistance. When a terminal of a "“D" switch is not wired
for office test, ground is connected to that terminal, on are 1,
causing the asssciated 200-M selesctor magnet to energize and move
the brush assembly to the next terminal. The operation of the (?)
relay in turn operates the {CON) relay which locks under control of
the (ST) relay. The operation of the (CON) relay closes a circuit
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through its contacte, contact of the EC key, brush and terminal

1l of the D-A switch, oroes oonnection of terminal strip 6, to

cam W on the 1lst connector switch in the eguipment of the circuit
to oam B, on R~l1 A, advancing the connector switch to terminal 2,
The (CON) relay operated also operates the (RN} relay.

NOTE: When more than one connector 1s required to test all the
office selector oircuits in an exchange, sach succeeding connec-
tor cannot be moved out of normal, until the succeeding connec-
tor used has been restored to its normal position. For instance,
if it 1s assumed that the second connector shown on the schematlic
is the last of a series of conmector unite, conmector 1 can
only be moved out of positlions 1 or 10 after connector 2 is res-
tored to positions 1 or 10, The circuit for restoring the last
connector or any preceding connector to the one required for the
test, is from ground through the make contacts of the {CON) relay
(EC) ey, brushes and terminal on a "D" switch unit, oross connec-
tion of the associated terminal strip 6, inner and upper outer
contscts of cam W, on the last cornnector used, to battery through
the R magnet, advancing the connestcr unit to position 1 or 10¢
If one of the comnnector units aoec rnot return to normal, the
circuit oceases t0 function ana operates the alarm as hereinafter
desoribed.

14,

15,

TESLS OF LINE SWITCH DISTRICT SHLECTOR

As the sequence switch.of cinnector 1 is advancing from posi-
tion 1 to position 2, the (PG} relay operates in parallel with the
R-14 magnets The (PG) relay operatea, in turn cperates the (7D-1)
relays The (TD-1) relay is slow to releass and with the R-1A switch
in position 2, looks through its make contact and the CON relaye.
With the release of the {PG) relay in position 1 1/2, a circuit is
closed operating the (SLO} relays. The (SLO) relay operated in turn
operates the {TLF) relay. The operation of the (TLF) relay asdvances
the R-2 switch to position 2, With the R-1l4 and the R-2 switches
in vosition 2, the district selector assigned for test purposes
is teated to find 1f 1t is busy on routine service.

If the district selector circuit is being used in regular traf-
fie, the TJ and TK leaas must be kept closea to prevent the district
from being unguarded prior to the completion of the reéegular service
calls When the R-lA zwitch 1s in its normal position, the closure
between the TJ-1 and TX-l lead is through the contacts of cam P. As
the R-1lA switch enters position 1 3/4. the closure between the T7J-1
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and TK~1 leads is through the contacts cam R on R-2; With both
the R-lA and K-2 switches in position 2, ground 1is connected to
the PJ-1 lead through the brask contact of the (Pg) relay and
battery le connected to the TX-l lead through the secondary
winding cf the (TLF} relay, holding the (TLF) relay operated, as
long as the district 1s busy. Vhen the district selector
circult becomes idle, or if idle when testa&, ground is removed
from the TE-l lead in the district circuit, releasing the {7LF)
relay. The operating circuit for the (TLF) relay is opsned

by the release of the SLO relay after position 1 1/2 of the R-2
switche The release of the (TLF) relay advances the R«2 switch
to position 3,

DISTRICT CONTROL SWITCH SET

16, The R-1l4 switch ia advancsd to position 3 through the ¢ cam
on R~2¢ With the R~2 switch in position 3, the DC stepping
magnet operates ani advances the DC switch brush asssmbly to
terminal 1, or other odd numbered terminal, depending upon the
cross connection of terminal strip 5. With the scheme of cross
sonnsction shown on the drawing and with the assembly of the D-A
switch resting on terminal 1, groups O to 8 inclusive in the first
bank are tested. The 200~L (DC) seleotor comtinues to step un-
t11 the winding of the DC magnst 1s short circuited by ground
over one of the leads gonnacted arc B of the DC switch, As de-
termined by the cross ocomnection of the D-A switch and terminal
strip 6, the DC selector magnuat 1s short circuited when its brush
asaembly rests on terminmal 3, The position of the DC switch
determines the number of the overflow terminals the district
elevator must pass by befors it i1s restored to normsl, With the
setting just made, the district elevator returns to normal when the
elevator brushes have stepped to the overflow terminals above
group 8¢ Also in position 3, the (RS~2) relay operates to ground
on cam G, closing a circuit operating the (70} relay andi advancing
the R~2 switch to positior 4. The operation.of the (T0) relay
in turn operates the (T¢~_1) relay to ground on the brsak contact
of the (ZC) relay. The {T¢} and (70-1) relays operated, perform
no useful function at this time,

DISTRICT BRUSH SELECTION

17, The dlstrict brush selection is determined by the cross con-
nection of terminal 3. With the scheme used in the drawing and
with the D-A switch resting on terminal 1, the 0 brush of the
tirst district elevator is eelegteda., In position 3, of R-1A
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connector is comnected through the suttings of the cams to the dige
trict selector elevator which is held busy dy ground through the
break contact of the (PC) relay, over ths 7J-1 lead; also in
position 3 of the connector switch, ground 1s connetted from the
break contact of the (0'} rslay, through e¢am D on R-2 over the

TU-1 lead, to tattery through the up drive magnet in the district
selector clrcuit. As the district elevator moves upward under
control of the UP drive magnet, ground is eonnected through the

A drush and commutator segment in the distrist circulit, over lead

TA, through brush 8 of terminal 1 of the DA switch, cross connection
of terminal strip 3, winding of counting relay O to battery, operating
the {0) relay. The aperation of the (0] relay oonnects its winding
in serles with the winiing of relay (0'). Thle relay does not operate
on account of being short circuited by grouna, When the A drush on
the district elevator makes contact with an insulated segment on the
"A" gommutator bar, ground 1s removed from one side of relay {0')
sllowing it to operate. The (0') relay operatsd, auvances the R-2
switeh to position § and discopnects ground from the TU-1 lead,
stopping the upward drive of the district selector. With the R=2
switch in position 5, the operating circult for the (0O') and (0)
relays is opensd, releasing the relays. In this position, the TU-1
lead 1a openeu at the contacts of cam D, preventing the up drive
magnet of the district selector from operating to ground on the
break contacts of the (0') relay. Ground, however, is closed through
the contacts of cam P on R-2 over the TN~1 lead, to battery, through
the TRIP magnet in the district circuit, energizing the magnet,

With the switch in position 5 and with the (0') relay relessed, the
R-2 switch advances to position 6 Iin the same manner as it advamces
to position 4.

DISTRICT GROUP SELECTION

In position 6, the circuit from grouna from the break contact.
of the (0') relay through oam D, to the TU lead is re-established.
As the district elevator moves upward under control of the wp
drive magnet, intermittent ground is connected to the TB~1 lead
through the oross connection of terminal 4, winding of the (O)
relsy to battery, opserating the relay. The (0} relay operated,
connects its winding in series with the (O') relay which operates
when the brush of the district elevator makes contact with an in-
sulatedc segment of the commutator bar. The {0%) relay operated,
(s} opens the circauit through the up drive in the selector circuit,
stonping the upward movement of ths elevator amd (b} advances the
R-2 switch to position 7, As the switch leaves position 6 1/2,
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the holding circuit for relays (0) and (0') is operated at cam U,
releasing the relays.

OFFICE BUSY TEST

19,

Z0e

When the R-Z switoh leaves position 6, the {RS-2) and (T) relays
release. The release of the (T) relay transfers the holding cire~
cuit of the (CON), relsy from the make contact of the (1) relay to
ground on the ST keyo The releass of the (RS=2) relay transfers
the holding cireuit of the (70} relay from its 1,000 ohm windiag
to its 800 ohm winding for the purpose of testing the office
circuit. When the office selector circuit is busy, the (70) relay
is held operated through the break contacts of the MPB and APB
xeys and the (REP) relay over the TSl lead to ground in the busy
office selector circuite The same ground lights the BO lamp,

With tve (T0) relay held operated, the (T0-l) relay is hela op-
erated to ground on the dbreak contact of the (ZC) relay. If the
office circuit is idls or becomes idle, the holding circuit for

the (T0) relay is opsned, releasing the (T0O) relay. The (TO-l)
relay is held operated through its make contact to ground on cam
Ge The release of the {10) relay operates the (TR} relay to ground
on the break contact of the {ZC) relay.

The operation of the (TR} relay connects the 7T and TR leaas
through its make contacts to the test circult, ana closes a
oircult advancing the R-3 switch to position Z¢ The office selec~
tor is hela busy to other hunting district selectors by ground
on oam E or R-2 to the TS~1 lead.

OFFICE BRUSH AND GROUP SELECTIOND

Q1.

In position 2 of the R=3 switch, the particular office brush
whioh iz designated to test the offlsce multiple for the particu-
lar get of terminals whioh send back the O:K. pulses to the test
set is selected. For test purposes, brush O and group 8 have
been assigned, requiring one ard nine pulses each to satisfy the
sender portion of the test circuits A oclrcuit is closed from ground
over the ringside of the office selector circuit under test, over
the TR-1 lead, two 18~AF resistances, cross connection of terminal
strip Zf terminal and brush of the D~A switch, winding of the (STP)
relay to battery over the TP-1 lead and winding of the (1) relay
in the office selector circuit, The {L) relay and {STP) relays
operate, The pperation of the (STP) relay connects ground to the
winding of counting relay (39}, which operates, The (L) relay op-
erated, advances the office selector circuit to its brush selection
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" pssition, which allows the office slevator to move upward under

coniroy of the up drive magnet, 48 the 4 comrutator brush moves
the A oomrutator segment, ground is connecteu to the tip side

of the office seiszctor over the 77-1 lead, shunt ing the (STP)
ralay, which releases, The release of the (STP) relay allows the
(BD) and (BO'} relays to operate in carallel in series with the
(SO) relay. The operation of the (Bu'} relay opens the fundamen-
tal circult. The operation of the {FQ') relay advances the R=3
switch to position 3» With the switch in position 3, the (FD'),
(BO') and {S0) relays release., :he relezse of the {Ff0') relay
advances the gwitoh to positlon 4.

In pomition 4, office group 8 1s selscted in a similar msnoner
to office seledtion. When the first pulse is transmitted by the
B commutator brush and segment in the office selector circuit,
counting relay (8) and (&°) operate and lock in series to ground
transferring the pulsing circuit to the winding of counting
relay (7)o Upon the receipt of the last pulse, the {BO') and (FO!)
relays operate. The operation of the {BO'} relay opens the fun-
damental pulsing loop and releases the (L) relay in the office se~
lector circuits The operation of the {#0') relay advances the R-3
switch to position 5 As the swiich leaves positicm 4 1/4, the
{(BO'), (FO') and ococunting relays release. The release of the {(FC')
relay advances the switch to position &, the A cam carrying it to .
position 7., With the R«3 switch in position 7, the test cirouit
awaits the 0.K. pulses(3 1in number) before proceeding with the
taste

As the office selector starts trunk hunting it passes over the
first two trurks in the test group, they being made busy, and stops
on the third trynk since the S terminal of thls trunk is open.

A8 g00n as the office elevator is properly centered on the trunk
terminal, a circult is closeu from ground over the ringside of the
nffice circuit and test clrcuit, compensating resistance, cross
connection of terminal strip 2, terminal 1 and brush 2 of the D-A
switeh, winiing of the (STP) relay to battery through an interrup-
ter on the © terminal of the selegtor bank. The (STP) relay operates
and releases following the make anu break ¢f the interrupter contacts.
with the (STP) relay operated, a circuit is closed through the
winding of counting relay 2, which operates, Upon the break of

the interrupter c¢ontact, the {STP) relay releasss, removing ground
from one side of the winaing of counting relay <' which operates anda
locks in series with the winuing of counting relay (2) and tranefers
the energizing circult to the breax contact of counting relay (1'}).
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On the second pulse of the interrupter, counting relays {1} and —
{1') operate and look in series. On the next pulse of the inter-

runter, the (30), {BO'} and {FO') relays operate. The operation

of the {B0O') relay opens the pulsing oircuit, vreventing further

operatisn of the (STP} relay. The operation of the (PO') relay

connects ground to the winding of the (RS=3} relay, which overates.

The operatiom of the {RS-3} relay which locks (a) opens the
holding ¢ircuit through the (70~1) relay, which releases; (b}
gperaies the (RS-Z) relay; and (c¢) advances the (R-3) switch to
position 8, The operaticn of the {RS~-2) relay inm tarn opersses
the (I0) reiay, which in turn closes a circult operating the (70-1)
relay. The function of this relay as prevliously explained undier
paragraph 19, is to test the office trumk for a buay condition.
Wwith the R-3 switch In position 8, ground is conmected through
the make contact of the ST key and cam B 10 the E«3 magnet,
aavancing the switeh to position 10, awaiting the test of a
second offigce trunk circuite ‘

ADVANCE DISTRICT SELICTOR

25,

265

In order to test the next trunk in the aistrict group, the
district selevator must advaace oneg terminal. Wwith the -3 switch -
in position 10, a circuit le closed from ground on the make coatact
of the (£5~3) relay cam K on R~3, winaing of the {RS) relay and
outer winding of the (RS5-l)} relay to battery, operating the (RS]
relay. he {RS-~l} relay dose not recelve suificient current to
operate. The operation of the (RS) relay connects grouna through
cam { to the TU~1 lead, which energizes the UP drive magnet in the
district clrenit, moving the slevator uvpward, As the dlsirict
elavaior moves upward, ground from the C commutator brush and geg-
ment in the district circult over lead 7C-1 to battery through the
inner winding of the {R3-1}) relay and outer winiing of the {R3) re~
iay, operates the (RS~1l} relay and holds the (K3} relay cperatede
he {(ES~1} rslay locks through its outer winding to ground on
the contacts of the (RS-3) relay.

"ne UP drive of the alstrist elevator carrles the { brush,
beyone tihe C commutator segmeni anu ground ls removed from the TC~3
lead, relsasling the (KS) relsy, tbus stopping the upward movernant,
of the seiector, and opersting the (RS-4) relay. The operaticn
of the {%i5-4) relay opens the locking clrcuit for the (Eg-3) re-
imy wnlcn releases. The ralense of the [R3-3) relay in turn re- —
ilsuses the {35-4), {ES-2) sna (0S-1) reiays. The raleage o the
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RS~2 relay opens the circuit through the 1,000 ohr winding of
the {(10) relay and a busy test is maae through its 800 ohm
winding. If the office selector circuit is busy, ground is
supplied over the T3-l1 lead, holaing the relsy operateu. The
function of the (10} and (TQ0-l} relays is the same as previ-
ously described undaer paragraph 19. The routine test of the
second office group in the trunk is made exactly ac the test
for the first trunk in any groupe. Updn resceipt of vhe three
OsK. pulses, the district elevator advances ¢ the next groupe
?his proceuure is repeatea until the overflow tarminals of the
first group are reached by the district elevator.

OYERFLOW PASS BY

274

8.

When it ie necessary to test the office trunks, in the next
group of the distriet frame, the alstrict elevator must pass
over the overflow terminals of the first group to the first trunk
in the next groupe With the district elevator brushes resting
upon the overflow terminal, a circuit is closea from ground over
the TA~1 lead to the (ZC) relay, which operates. The operation
of the (ZC) relay closes a circult through the brush and terminel
of arc 3 on the DC switch to the DC magnet, energizing the mag-
net which moves the brush assembly of the DC switoh to terminal 4,
The (P0-1) relasy does not release while thes district elevator is
stepped ovar the overflow terminal, It is hsld through the brush
and an even numbered terminal of arc 5 on the DC switech. With
the DC switch assembly on terminal 4, the operating circult of
the {(2C} relay is opened, releasing the relay which closes a cir-
cult through the winding of the (RS-3) relay, which operates and
locks, The operation of the {HS-3) relay in turn operstes the
{RS~2} relay and closes a clircult for cperating the (RS} relay.
The aperation of the (RS) and (RS-2) relays energizes the up drive
magnet of the alstrict selector circuit, moving the alstrict
elevator to the first terminal in the next group, in the same
manner as the elevator 1s moveu from one termninal to another in
the same groupe Upon the operatlon of the (RS~1) relay anu the
release of the (R3] relay as previcusly describeu under paragravh
26, the (RS-4) relay operates, closing a circuit through the even
numbered terminal anua brugh of are 3 of the DC switch to the IC

magnet, moving the brush assembly of the DC switch to termimal &,

All the trunks 1m group 1 are tested in exactly the same
maniuer &8 group 0 and when the district elevator brushes rest upon
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the overflow terminals of group 1, the elevator 1e moved to the first
terminal of ths group 2 im the same manner as Just describved. When the
slevator has moved to the first termimal of group 2, the DC brugh assem-
bly is resting on terminal 7. This procedure is repeated until all

the trunkg iIn the nine consecutive grouns have been tested, <[hse brushes
of the district eélevator are then resting upon the overflow terminzals
of group 8 and the DC brush asssmbly is resting on termminal 19,

DISPRICT LLEVATOR RETURNED 10 NORMAL

29,

With the DC switch on terminal 19, the {ZC] relay operatss from
ground on the Z commutator brush ana segment ana savancss the DC brush
t0 terminal 20, With the DC switoh on terminal 20, the {ZC) relay is
relsased, closing =2 circuit through the R~z magnet which advances the
switch to position 8. 4s the switch leaves position 7, the (TR) relsy
releases, In position 8 of the R-Z switch, a circuit is cloeed over
the TD~l1 lead to battery through the DOWN magnet in the district selec-
tor circuit, energizing the magnet snd restoring the district elevator
to normal, When the district elevator reaches the bottom of the frams,
a circult is closed from ground tbrough the Y comnutator brush and
segment, over the TY~1 lead, to battery through the R-2 magnet, ad-
vancing the switch to position 9, While the seguence switch is passing
through position 8§ 3/4 to 9, & oircult is closed through the meke con-
tact of the 3T key snd D-A selector magnet, energiring the magnet, which
moves the D=k switch tc the next termimal. In position 9, a circuit
is closed from grournd on cam G to terminal 20 and brush 3 of the D¢
switch to the DC selegtor magnet, moving the switoh to termminal <1,
and then t0 normal, With the DC switch normal, a circult 1s oclossi
from ground thrcough the break contact of the relay to bvattery through
the R~Z magnet, advansing the switch to position 10, With the R=2
switoh in posiiion 10, ground from cam G te battery through the Re3
magnet provided an additional means of restoring the R~3 switch to
normale If the terminal upor which the brush assembly of the D-A
switch rests is wired for a test, the circuit functions as desoribed
for the first terminal of the D-A switch until all groups as deter-
mined by the oross sonnection ascheme have been tested, whereupon the
D-A magnet is agalin energizeda, moving the brush assembly of the D-A
switoh to the next terminal., When all the aistrict selector circults
avajilable t0 the first district elevator have been tested, the R-14
switch advances to position 4 in which position a sscond cistrict
elevator 1s testwd to determine whether it is beling used in regular
service.

SELECTION OF BECOMD DISTRICT ELEVATOR

30

Assume that the second disfr;ct elevator must be used when the trush
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assembly of the L-A switch rests on temminal 6. A circuit is closed from
ground on' the break contzct of the (RN-1l) relay, through contacts of the
EC ana ST key brush and terminal on arc 6 of the D-Al switch, cross connec-
tions of terminal strip 6, to battery through the R-1A magnet, advancing
the switch to position 4, Ae the switch leaves position 2 1/4, ground is
removed from the TJ-1 leads The TJ-l and TK leads are closed through cam
P after the switch reaches position & 1/2 thereby pe;mitting the asso~
ciated district selector to be useu when necessary to handle traffic at
once., In position 4, the second district elevator 1; testea in a similar
manper as the first district elevator selector circuit for a busy com-
dition, except thet the [J-2 and TK~z leads are used, When the district
selector becomes idle, or if jale, the R-lA switch advances to position
5, From this point, the testing circuit functions the same as described
with the R—-1A switch in position 3, When all the groupe of office selsc-
tor circuites available to the second distriot elevatir have been tested,
the R-la switch advances to position 6, where it tesjl a third district
selector circuit for busy, using leads [J-3 and TK-3{ Assuming that a
third district elevator must be used when the brush assembly ¢f the D-A
switch rests on terminal 12, a circuit is closed from ground on the break
contact of the (RN-1) relay, through contacts of the EC and ST key the
brush and terminal of the D-A switch, cross connection of terminal strip
6 to the R-iA magnet, advancing the R~1lA switch to p;aition Se he
switch is ndvanced to position 7 and oconnects to the district elevator

in the same manner as connecting to the first districgt elevator,

The test of the office selector trunks in the groups available to the
third district elevator proceeds the same as described for the first ais-
trict elevator, If all the office selector trunks have been tested with
the use of three district elevators, four or more district elevators must
be used, thus necessitating the addition of a connector for every one to
three additlonai d:atrict selectors regquired. Assuming thet the fourth
district elevator is required when the brush assembly of thé D-A switch
rests on terminal 12, a circuit is closed from cam C to battery through
the R~1lA magnet, advancing the switch to position S. The A cam carries
the switch to position 10. In pusition 10, the same ground on the (CON.)
relay, c¢am B on R-1B, auavinces the second connector switch to nosition 2,
In position z; the fourth selector circuit is tested for a busy con-
ditlion over the 7J-4 ani TK-4 leads., irom thisg point on, the test cir-
cait functions as describeu for the first district elevator,

If all the office selectors have not been tested by the time the D-A
switch completes one revolution, a secona switch (D-B) is required. When
the brush assembly of the D-i switch rests on terminal 21, a circuit is
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closed from ground on the bredk contact of the [RN-1l) relay and the
make contact of the (RN} relay through the brush and terminal 21 of
arc 6 of the D-A switch, to battery through the winding of the {TRA)
relay, which operates. 7The (TRA} relay operated closes a circuit from
ground on its. own make contaoct through the N terminal anda brush 1 of
the D-B switch ana the D-B selector magnet, moving the brush sssemdbly
of the D~B switch to terminmal 1. From this point, the automatic test
of the office selector circults associatea with the D~B switch is
completed in a similar manner as described for the D-A lesad, When the
brush of the D-~B switch rests on terminal- 21 and there sars further
office selector circuits to be testeu, a third {D-~3) switch ana (IRa)
relay (not shown) are requirede The switch 1ls movec orf wormal,
exactly the same as the D-B switch moved to terminal 1.

CONCLUSION OF A ROUIINE TEST.

33 After the test has been made upon all of the office selector cir-
cuits, ground is connected through both the make contacts of the (CON.)
and (RN) relays to terminal 21 ana brush of arc 6 of the last “Dn
switeh unit in equipment, to the EC lamp which iights. When only one
connector switch 12 required in an squipment, this same ground advances
the R-1A switch to normal through the contacts of cam V and cam R-1lA.
When normal, the EC lamp lights through the contacts of cam Yo This
silgnal inaicates that the end of a complete routine test has been
reached, If another cycle is not desired, the RN key is uepressed and
the ST key released. The operation of the RN Xey in turn operates the
(RN~1) relay which locks through its make contact to ground on the make
contact of the (RN} relay. The operation of the {RN-1) relay, releases
"the (TRA) relsy. - The release of the ST key opens the holaing circuit
for the (ST) relay, which releases in turn releasing the {CON.) relaye.
The relesase of the (CON.) relay, extinguishea.the EC lamp, and reieases
the (RN} relay,

34 . The release of the {TRA) relay connects grouna to the winding of
the D~B selector magnet, moving the brush assembly of the [-B switch
to the next or normal terminal. The RN key is now restoreu to normal,
opening the next operating circuit through the (RN-l) relay, but the
relay i3 still hela by grouna on the PC key. The release of the RN
key connects ground through its bresk contact to the wiraing of tne
D-A selector magnet, moving the D~4 switcn to the normal position.
With the D-A switch in its normz2l position, the holuing circuit
through the (RN~1l) relay through terminal <1 ana drush 5 is opsned,
releasing the relay, This completes the single routins test of all
office selector clrcuits in a full mechanical exchange. #hen the RN
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key is oneratea and the ST key is releassed nrior to the comrletion of
the cycle of tests, the test on the office circuit is completed and

the district elevator stevs to the next set of terminals in the usual
manner. [he release of the (RS) relay after the district elevator ad-
vances, closes a circult 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 assocliatea <00-M magnet to stop the
brush assembly of the switch to terminal <l. The release of the ST key
advances the R-3 switch to position 18, through c¢am C. In position 18,
the same grounu 18 connectea to the R-2Z magnet, advancing the R-&
switch to position 8, In the position 8, the daistrict is restorea to
normal as described under paragraph 29, andi ground on the Y commutator
over the TY leéad and cam C advances the R-Z switch to position S, In
positian 9 ground is connected to the oda numberea terminals of are 3

"of ‘the DC switch and grouna from eam C is connectea to even nwnbered

eontacts on arc 3; these two circuits 2lternately operate the DC mag-
net, stepping the DC switch t0 normale As the DC switch steps to
terminal <0, ground through the break contact of the (ZC) relay ad-
vances the R-2 magnet switch to normale,

0f A PARTICULAR OFPICE GROUP

35.
.

36

To enable the test manm to make & test upon a particular group of
office selector circuits, a chart is provided showing the groups of
office trunks available t0 a brush on a district frame and also shows
which xeys to operate in conjunction with the PC key to cause a "D
switch to0 step to a terminal which permits the test of a varticular
group of trunks.

Assume that the group to be tested is reached by alstrict selectors
assoclated with the D~B switch and als> reguireg the use of a ithird
connector. Ffurther assume that the cross comnection scheme shown on
the schematic apnlies to tne L~B sw¥itch as ell as the D=4 switch. 1If
it is desirea to test group 7 assoclated with terminal 18 of the D-B
switch, the following keys are deoresseds In the units row xey 7;
in the second row, the tens (T) key and the /B keys In the group nunber
row (GN) key 7; and in overflow count, {(QC) row, key 1l; after which the
PC and ST keys are depressed. Wlth these keye wepressed, 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., his will necessitate the use of
connector 3 (mot shown), which however is similar to connector Z. FKor
clearness, the T-5 leads of connector £ will be usea to represent the
T-8 leads of connector 3. after testing the district elevator returns
to normal upon stepping to the overflow terminal.
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DISTRICT SELACTION

37

38.

The: operation of the ST key closes a circuit operating the (ST)
relay. The (ST) relay operated, cloges a circuit through the make
contact of the TWB key and the break contacts of the !WC and the
TWE keys to the ([RA) relay which operates. The operatinn of the
(TR4}) 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 assembly of
the D-B switch to terminal 1, With the brush assembly of the switch
on terminal 1, ground through the make contact of the PC key, nor-
mal contacts of the unit keys O to 6 inclusive over leads 1l to 7.
to the contacts 1 to 7 om arc 1 of the u~B switch, energizing the -

D-B magnet which movee the brush assembly of the switch to terminal 8.
The tens (T) key operated, closes a path permitting’ the 'D=B" switch to

. step ten addiitional terminals apd reach terminal lso':W1th the" b—B

switch resting on terminal 8, the circuit for stepping the switch -

to terminals 18 is from the PC key, I key, contacts of the units

key 7, over lead 8, terminal 8 and brush 1 of the D-B switch, con-
tact of the TVB, TWC and %D keys, through the D-A switch and (IRA)
reley of the D-B magnet. Terminals 9 to 17 inclusive are conmected
to ground through the unit keys 8 to 6 inclusive, therebdy stepping
the brush assembly of the swltch to tsrminal 18. When the D-B switch
brush assembly rests on terminal 18 the energizing circuit of the D-B
switch magnet is openeu at the contacts of units kby 7. The removal
of ground from terminal 18 at the D~B switch allows the relay to
operate. Thre (T) relay operated, 1n turn operates the (CON.) relay.

%ith the switch on terminal 18 anu the (CON.| relay operated, the
{RN) relay operates and grouna 1s comnnectea through brush 6 of the
switch, cross connection of terminal strip 6, to the magnet of the
3rd connector advancing the conmector to vositlon 4. (Use connector Z)
as the R-1B switch 1s advancing through position 1 1/2 to 4, the (PG)
relay is operatec to ground on camg B ama 4 of the switche The (PG)
relay is thus preventeu from releasing in position 1 1/2 t0 3 1/4,
grounaing an undesireu district selector circuit. With the connector
in nogition 4, the district selector assigned for test purposes is .
tested for a busy eonilition. Wwhen the selector becomes idle, or if
idle, the sslector maves to position 5, 1n which position the test
circult ls connectea tu tha district eievator. The circuit waits in
this position untlil the release ot the PC key.

DISTRICT BRUSH AXD GROUP S:ZLiCIION

39.

The sequence switch R-: advances to pngition 2 and enters position
4 in the same manner as Jescribed under "ROUIINE TEST". 1In position
4, the aistrict elevstor is moved uoward for brush selection, selecting
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district group 4. Uvon receipt of a fifth pulse transmitted by the "A*
commutator brush anu segment im the uistrict, the R-2 switch advances to
position 5 and then to vosition 6 in the same manner as described under
“ROJTINE TEST". In position 6, the district elevator moves upward for
group selection. Intermittent ground is commectea over the 7B lead
through the normal contacts of GN keys 9 and 8, make contact of GN key 7,
to counting relay (7,) which operateés. When ground isremoved from the TB
leads, counting relay (7') operates and locks through the make contsct:
of counting relay (7.)s Upon receipt of the eighth pulse, the (80) relay
operates, connecting its winding in series with the windings of the (BO®)
and (PO') relays, Wwhen the B brush in the district elevator breaks con-
tact with the 8th segment, the (BO'} and (FO') relays operate ani lock,
The overation of the (FO') relay advances the R«2 gwitch to vosition 7.
In position 7, a ciroult is closea from ground through the make contact
of the 149~C interrupter, windings of the key release magnet, releasing
ihe U, 3K and OC keys.

a——

40,

41,

ING DISTRICT CONTROL S+wIICH

When the R-< switch enters position 3, the DC switch is stepped
according to the OC xey operateéd. 4 circult is then closed from the
ground on cam E through the DC selector magnet successively operating
the selsctor magnet until it 1s short circuitea by grounu over the one
of leads to arc £ of the DC switch, Having operated OC key 1, the DC
switch steps to terminal 19:; ground through the make contact of the 0OC
Key, terminal 19 and brush & of the DC switeh, to battery through ths
44-A resistance, short circuits the winaing of the magnet, thus prevent-
ing its operation, When the R-2 switch leaves position 6-1/4, ground
is removea from both slides of the stepping magnet.

In position 7, the test of the particular group of office trunks
proceeus after the PC key is released in the regular manner as describeu
unuer "ROUTINE TEST". A8 soon as the district elevator 1s stepped to
the overflow terminals, ground is connectead to the TA lead, through
brush 4 and terminmal 19 of DC switch to the {ZC) relay, which operates.
The operation of the {ZC) relay performs the same function as described
under paragraph 29, restoring the district elevator to mormal and ad~
vancing the ILC switch to terminal 20, From this point, the DC switch
and the R=2 switch are returned to normal as described under paragraph
29. When the seyuence switch R-2 passes through positiom 8 3/4 to 9,
a circuit is closed advancing the DC switeh to terminal 19. The cir-
cuit is restored to normal by operating the RN key and releasing the
ST xey., The operation of the RN key closes a circuit overating the RN-1
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relay. The release of the ST key closes 3 clircuit through the R-1B
magnet, advancing the switch to position 8, the A cem carrying it to
position 10, The operation of the RN key slso connhects ground from
cam H to all terminals on arc 1 of the D-3 switch, sdvancing the
switch to terminzsl 21. The D-B switch rests on terminel 21 until the
RN key is released, which closes & circuit through the magnet associ-
ated with the T and TWB keys, which operates and releagses the keys.
The release of the TWB key opens the holding circuit for the (TRi)
relay which releases, in turn edvancing the D-3 switch to normal.

The relsage of the (TRa) relsy e&lso opens the holding cirouit for the
(RN} relay, which releases. The release of the (RN} relay opens the
holding circuit of the (RN-1) relay, which relesses in turn restoring
the cironit to normal,

TIMING FEATURE

42.

43,

Whenever the ST key is operated, ground is connected through the
make contact of the key through terminsl 1 and brush 4 of the time
alam switch to the (TA) reley which operates., If trouble develops
in the test circult before the sequence switch R-2 resches position
7 or should the district selector be kept busy in regular traffic for
& time sufficiently long to prevent &n offlice selecétor circult from
being tested completely before the time switch mmkeés on revelution, =
circuit is closed operating & message register and lighting the T4 -
slarm lamp, The operation of the (TA) relay closes a circuit through
the contacts of the 162 type interrupter, bréak contact of the (Z}
relay (7Y™ wiring) to bsttery through the winding of the (W} relay
and 250 ohm winding of the (Z) relay in series, operating the (W) re-
lay. The (Z) reley does not receive sufficient current to operate.
at the bresk of the interrupter contacts, the 190 ohm winding of the
(Z2) relay is conneoted in series with the 450 ohm winding of the re-
lay, operating the relay through the make contact of the (W) relsy to
ground on the meke contact of the ST key. at the next bresk of the
interrupter contacts the windings of the {W) relsy and 190 ohm wind-
ing of the (Z) relay are short circuited by ground, releasing the (W)
relay. The (2) relay is held operated through the contsots of the
Interrupter and its 450 ohm winding. A circuit is now closed through
the contacts of the interrupter, make contact of the (TA) and (Z) re-
lays, terminel 1 on arc 3 of the time alsrm switch, energizing the TA
m@.to

On the second breek of the interrupter, the holding circuit for
the (Z) relsy and the energizing circuit for the Ti megnet is opened,
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releasing the relsy and the magnet, ané stepping the -brush ssaembly of
the time alarm switch to the next terminel., TUpon the third meke of the
interrupter, the (%) relay reoperates and starts the sabove described
cvcle, If either the district elevator or the office elevator is kept
busy on routine traffic sufficiently long to prevent the completion of
the office test as the intervel as determined dy the Telephone Company,
the time slamm switch is sdvanced to terminal 22, With the brush ss-
sembly of the switch resting on terminal 22, a circuit is closed through
brush 2 of the time alarm switch, to bettery in the alamm circuit, oper-
ating the message snd lighting the signsl lamp located inm the test desk.
The switch brushes remsin on terminal 22 until the T4 ksy is operated.
The operation of the TA key releases the (TA) relay closing & cirouit
from ground through terminsl 22 on aroc 1 of the time salarm switch to the
Tis magnet, which moves the time alerm switch to normal, The (TA) relsy
. 3operates with the time alerm switch normal over the spme circuit as is
originally operated and locks, starting another timing intervael. When
the teet on an office selector is completed before the time alarm switch
compietes the revolution, the holding circuit for the {TA) relay is
opened when t'3 sequence switch R-2 advences from position 9, releesing
the (TA] reley. The releese of the (TA) relay advences the time alarm
switch to normel from ground on its break ocontact, and contacts of arc 1
of the time alaym switch to battery through the break contact and wind-
ing of the

Separate trouble and busy time &larm FIG. 2, When a separate busy
time alarm is used the operstion of the ST key operates the (BY) relay
which locks thrcusgh its meke contact. The (BY) relay operated comnects
ground through the 152 interrupter contacts to the TBL selector magnet
stepping the selector one step with each make and break of the inter-
rupter contacts. '‘When the switch reaches the terminal corresponding to
the time limit set by the telephone company the 3Y lemp lights. When
the R~3 switch is advsnced out of position © the (BY) relay releases and
the EY lamp 18 extinguished., The (BY) relay released connects ground te

the BY selector magnet through the BY-1 arc restoring the switch to nor-
mel,

%hen a separate trouble alarm is used the operation of the ST Xey
operates the (TBL) relsy which locks. With the {TBL) relay opersted tha
TBL selector magnet operates under the influence of the 1562 interrupter
es described sbove. Lfter the selector meznet steps the switch three
terminals the 2G trouble lemp lights and the TBL message registar oper-
ates, The operetion of the Ta key operates the (TBL-1) relay wkich
locks and relesses the (TBL) relay. The release of the (TBL) reley re-
stores the selector magnet to its next normsl position.
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END dF‘cYCﬁE“ggclkaY”

46.

 when one cycle of routine test hes been completed, on all office
selector circuits, the BC lamp lighte &s desorided under paragraph
33« At this time, 211 sequence switches are normal and the bdrush
asgsemblies of the "3" switches are resting on teminals 21, awaiting

.. the operetion cf the RN key; the (Tha}, (CCX), snd (RN) relays oper-

‘sted end the ST key cepressed. If it is desired to start ancther

cycle of routine test, the EC ey is momentarily operated. The oper-
ation of the key opens the holding circuit through the (TRA) relay,
releasing it. From thls point, the T-3 and successive switches are

‘restored to normel in & similar manner to that described under para-

graph 33, Tith the D-B switch ncrmal anc the EC key operated, & cir-
ocuit is closed, restoring the D-ai switch to normel, The operation of
the EC key operates the key relesse msynets restoring the keys in the
second row, When the D-4 switch is returned to normel, & circuit is
closed through the contaocts of the ST, EC and "TW" keys, through the
D-A switch and the D-i msgnet, moving the D-a switch to terminal 1,

. From this point, snother automatlic test of ell office selections is

repeated in the same marmer as described under "ROUTINE TEST".

CONTROL ADVANCE (Ca} KEY

47,

If trouble develops either in the test ~ircuit itself or in the
trunk circuit under test, the time sl-mm lamp lights &8 described
under peregraph 42, If after the Ti key is operated, the test cir-
cult does not continue to operate the CA key is operated. The oper-
ation of the Ca key opens the circult through the (FO'] relsy and
closes 8 circult through its contscts to cem C on R-3, advancing the
R-3 gwitch to position 7. In position 7 a circuit is closed from
ground through the contacts of the Ci key, through the windings of
the (SO} and (BO') relaye, which operate, The relesys cperated, lock
to grournd through the make contact of the (30} reley. The circuit re-
maine in this position until the CA key is releesed., after the re-
lesge of tha CA kxey, the (FO'} relay operstes. The operation of the

{B3') relay performs no useful function at this time. When it is not

desired to repest a test upon the seme district selector, the REP.

key 1s not opersted &and the operation of the [ FO') relay ocloses a cir-
ouit through the winding of the (RS-3) relsy, which operates, The
{RS-3) reley operated, locks and closes & circult through cam B on

R-3 advancing the switch to position 8, and starts the ("ES™) relay
opereting. The switch is cerried to positiom 10, by ground on the
oontect of the ST xey. The operation of the (RS] relay sdvances the
distriot elevator to the next terminanl as descrived under psragrsph 25.
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g:gntz !HEP!, gg;
48, "If it s desired to repeat the test upon the unsuccessfully tested

Jv

x®

o

¢

office selactor circuit, the FEP, key is operated before the CA key is
released, The operation of the REP. key operates the (REP.) relay which
locks to zround on cam F. With the release of the Ca key, the (FO'} re-
lay operntes ag described in paragraph 45, closing & circuit through cam
B of the R-3 switch, advaneing the switch to position 8., The switch 1is
cerried to position 10 by gzround on the ST key. With the R-3 switoh in
position 10, the repeat test 1s made upon the office selector circuit,
If the seéond test 1s satisfactory, the district selector is advanced as
descrided under paragrsph 2. In repeat tests, with the (REP.) relay
operated, the TS leed is opened at cam 0 between 16 1/2 and 18 of the
R-3"mwiteh fOr the purpose of restoring the office cireuit to normsl be-
fore attemyting to repeat the test, If the repeat keg 1s opersted to
‘repeat 2 test upom & successfully tested office selector circuit, the
oircuit functions as described below. after the receipt of the 0.K,.
pulses, the (F0') relay cperstes, im turn advencing the sequence s#itech
R-%3 to position 8., The switch iz advanced to position 8 by ground on
the ST kxey. The operatior of the (FO'} relay does not operste the
(BN-3) relay as described under "ROUTINE TEST" due to the energizing
“circult of the RN-3 being opened st the contacts of the REP, key, im po-
“sition 8-snd 9, a circuit is closed through the 1,000 ohm winding of the

‘j(Toﬁ relay, 40 battery on the make contact of the REP. key, operating

"7 the {TO) relay. “If the office selector has not been seized by this time

} f.by'a second dietrict selector, the operation of the {70) relay performs

’nb useful function. If, however, the office circult has been seized,
~'the {70} relay ‘is held operated in a circuit through its own winding to
gronnd on the T3 lead. When the offipe selector circuit becomes idle,
"the (TO) relasy relesses, the energizing of the circuit through the 1,000

 ohn winding of the relay being oponed at cam L when ths E-3 switoh ad-
vances to position 10 and then performs its ususl funotion as descrided
under "ROUTIYE TEST". In position 10 the second test of the office se-
lector circuit is repeated in exactly the same manner 2s the first test
upon the clrcuit. This test is repeated until the release of the REP.
key which releases the {REP.) reley, allowing the {RS-3) relay at the
conclusion of the test, From this point, the test oircuit functions and
“‘sdvences.the district elevator to the next set of office selector ter-
minals. &,'

AUTQUATIC PASS Y (4PB) KEY
49,

The 0peration of the APB key ceuses the autormmtic test circuit to
pzas all busy terminals and stop the district seleotor on the first 1die
vffice ‘aelector terminals. The operation of the i¥B key removes the
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short oircult from around the wirding of the (P3} relsy; alicwing L

"1t to operate in series with the 800 ohm winding of tne (T0O] rels;,

when the office selector circuit is tested for a busy condition.

The operation of the (PB) relesy closes & circuit from gr)und through
the breask contact of the (RS-4) relsy to the (RS-3) relay, vwhich
operates, The (RS-Z) relay operated, in turn operates the (RS-2}
reley. The (RS-2} relay is made slow release to prevent the prema-
ture release of the (T0) relay in case the movement of the diatrict
elevator carries it momentarily beyond the last terminel of & geries
of busy terminsls. The premature release of the {70} ralay would
cause the test circult to seisze a busy truuk. Thr (RS-3) reiry 8lso
closes » ocircuit opereting the (RS) reley, From this point, the
{RS-1) and (RS-4) relays operate, advancing the distriet elevator to
the next termin2l in exmotly the semc manner es oescribed undger
"ROUTINE TECT”. Should this office selector elso ve tusy, the (PB) )
relay reoperates repesting the above descrived c,er:tion oi the ("RS")
releys until an idle office selector circuit is found. The (DB) re-
lay releeses each time the brush of the district slevator lozves the
terminals of a busy office trunik, :

Should the district elevator step to 8 set of overflow terminals,
with the .PB key operated, the (TO} and (PB) releys relesse and the
{2C) relay operates from ground supplied over the Ti lead. The oper-
ation of the (ZC) relay advances the awitch to an even numbersd ter-
minal, from whioch point it is advanced tc the next odd nunbered ter-
minsl by the operstion of the (RS-4) reley &na the (DC) relay as de-
scribed uncer paragraph 25. §Should the firat trunk in the next group
be busy, the {70} and (FB). relays re-operate, performing the same
function as described above. When the terminals of sn idle sender
selector are found, the automatic test proceeds in the usuel way un-
til the next busy terminal is found and causes the (P3) relay to oper-
ato. unless meanwhlle the APB key  1s restored to normal..

PASQ BY (!g ) E!!

: If-it'is?desirodvto move the district elevstor from the terminsls
of & busy office selector:to the next set of office selector terminals
which may, or may not be busy, the MIB key is operated, The opera-
tion of the UTB key remcves the short circult from the winding of the
(PB) relsy, allowing it to operate in series with the (TO) relay, to
ground over the TS lead, The operstion of the {P3) relsy con-.ects
ground to the (RN-3) relay which operrtes in turn opersting tae (Ri-2)

-reley, -The (RN-2) relay cperated, holds the (T0). relay operstad

through the 1,000 ohm winding and cioses a circuit through ths 1,000
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ohm winding of the (MPB) relay, operating the relay. The (MPB} relay
opsrated, locks on its outer winding., The operation of the (RN-3)

relay causes the other ("RS™) relays to operate and move the district
6levaetor up to the next terminal., When the district slevator brushes
are properly centered on the trunk terminals, the {"RS") relays release.
The operation of the (MPB) relay prevents the operation of the (KS-3)
relay shouid the terminals test busy and operate the (PB} relay. The
release of the MPB key releases the (MPB) relay. If it is desired to
step by the second dbusy office selestor circuit, the MPB key is re-
operated, sausing the circult to furction as Just described, stepping
the district elevator to the next set of terminals. Should the operation
of the ¥MPB key step the elevator from the last terminals of the group to
the overflow terminals, the (ZC) relay operates, moving the DC switch to
the next even numbered terminal., With the release of the key the (MPB)
relay releases allowing the (RS-3) relay to operate from ground on the
breakx contact of the (ZC) relay. From this point the circuit funoctions
as described under paragraphs 25 and 26 advancing the district to the
next set of terminals. When the overflow terminal happsns to be the
last of a series of groups to bs tested, the district elevator 1s
returned to normal in the same manner as described under paragraph 29.
The test then proceeds to another distrioct elevator which is used to
continue the automatic test. Whensver a busy office selector circuit

is encountered, the BO lamp lights anc burns until the VPR key 1is
operated or the elevator is movea pass the busy terminal if the APB key
is operated. ‘

B2, When the REPe. key is operatea, with either the APB key or MPB key
operated, the operation of the (REP.) relay short cirouits the winding
of the (PB) relay through the contacts of the {REP.) relay. This short
oircuit prevents the (PB) relay from operating over the aistrict lead
of the incoming selector and theredy prevents the dlstriot olevator from
stepping off the dbusy termimals.

i

EHG.--A.F.H. GHK'DO""JQI. APP'D.--B. Iu HOYNES

‘Rovember 18, 1924 v : E. R. C.

BS '
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