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METHOD (# CPERATION
TEST CIRCUIT
For Automatic Routine Test af District Selectors - Line Switch Type - Three
Digitee Full Mechanical Fower Driven System.

This Method o Operation was prepared from issue 14 of drawiag T-50112Z.

l. HURPOSE OF CIRCUIT -~ This circuit is designed to test automaticsally
three digit aubscribers district selector circuits that are used in connection
with line switches. :

2., WORKING LIMITS <~ This circuit is used when the voltage limit of the
battery is £from 24 to 25 volts and from 48.5 to 50 volts. The valus of the
soveral resistances incorporated in the circuit are such as to impose worse
loop conditions upon the releys in the district selector circuit under test.

CPIRATION

8. PRINCIPAL FUNCPIONS The principel functiong of this circuit are
z.allcwa
3.1 To make a particudar brush and group selection, trunk hunting

for a perticular set of terminals, and returning the district ele-
vator and sequence switch to normal upon the successful conclusion
of a test.

Ge2 This circuit is arranged to test either mespage register, coln
collect or {lat rate type of district selectorss The operation of
a single key causes the circuit to start an automatic test of all
district selector cirguits even though they ere not all of the same
typae

T3 The circuit is arranged to distinguish between selector cir-
cuits that are idle, or busy on regular service. The circults
are male busy by the insertion of the mske busy plug in the make
busy Jack associated with the district selector circuit and also
10 pass by terminals on the line switch that are spere. When 8
test .circuit tests busy, the test circuit wzits until the terminal
becunes idle, in the case of a district selector circuit in regu-
lar traffic or will pass by the busy terminal if either a busy
pass by key or a make busy plug pass by key is operated., In case
neither one of these keys is operated and if the terminel does
not becoms idle within & reasoneble length of time, the test cir-
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cult holds up thé test and the time alarm sigmal is operated.

3.4 The circuit is provided with alarms which indicate trouble
either in the test circuit or the district selector circui¢t. A ' ~—~
time alarm also operates in case sufficient time is lef®t over
after the busy district selector has been discharged for the
circuit to complete a test. The circuit is provided with reg—-
isters which record the actral number of completed tests, the
number of single tests, the number of termirzls passed due to
talking busy and the number of times the alarm is operated.

4e SPART KEY (ST) =~ The operation of this key alone starts an auto-
matic test, which continues vntil all district circuits have been tested. If
other kKeys are operated, the operation of this key starts a special test as
determined by the keys operated. ' The release of the key at any time stops
the test.,

5. REWAN TO NORMAL KEY (RN) - The operation of this key and the re=

lease of the ST key ceuses the circuit to re*urn to normal, releasing any
relays that may be locked to ground oa its contacts.

6. CONTRQL ANANCE KEZY (C4) - This key is operated when the test cire
cuit fails to complete its c¢ycle due to sither a fault in itself or inm tha :
circuit under test. The operation of the key restores the test sequence switch
to normal axd holds it at normal until the key is relsased.

7. REPSAT KEY !REP!'. - The operation of tbis‘lkey causeg the circult
to repsat the test on the existing selector until the key is relessed. 4
single repeat test is made by momemtarily operating the key. ) R

8. TALKING BUSY PASS BY AND PLUG BUSY PASS BY KoY THP & PEP -~ The oper=
ation of the TBP key causes the test circuit to autoratically pass any ter-
minal which is busy due to the district selector circuit being used in regular
traifice The Operation of the PBP ey causes the test circuit to automstically
pass any terminal on the group switch which {ests busy due to the insertiom of
a make busy plug in the make busy jacks associated with the district selector =
circuits. . !

9., END Of CYCLE KEY (FC) =~ The opsration of this key at the end of one.
completed cycle, causes the test circuit to start enother cycle of test. Should
the RN key be operated in comjunction with this key, the first master switch
is restored to normal but no further test is made.

10. TIME ALARM KEY (PA) - The aperation of this key restores the time
alarm circuit to normal.

11, FALSE CHARGE KEY (FCH) =~ The operation of this key checks and re-
lemses the {3 relay in the disirict circuit for non-charge on a busy back con-
dition,
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12. PARTICULAR CIRCUIT KEY (PC)} - The operation of this key in combina~
tion with other keys numerated below allows the operator to make a test upom
a particular district selector circuite.

13. For the purpos-e of testing 2 particular district selsctor, this cir=-
cuit is provided with thousands keys (0 to 3, inclusive}, hurdreds key, tens
Koys and units keys {0 to 9) inclusive. The operation of these keys causes
one master switch and one group switch to step until the desired selector
switch is reached. It is assumed both in the design and wriis up o this cir-
cuit, that the district selsctor circuits are numbered from 0 up, In order to
select the £irst district selector circuit in the line up, it is necestary to
press the 0 key in each numerical row. Acter twenty district selector circuits
connected to a group switch have been tested, the master switch is stepped one
terminal to the next group switch, When 400 district circuits have been tested
the master switch is connected to the last group switch and is restored to nor-
mal when the next master switch is stepped ofi-normal, ready to test the next
400 district circuits. When all the district circuits have bean tested, the
automatic cirguit stops, and lights a lamp. When a particular circuit is de-
sired, ths test circuit is restored to normal, and the number of the district
circuit 35 7vitten up on tho numerical keys which direct the test circuit to
that parti¢uaiar d1strict to be tested. v

14. CONNACTING CIRCUITS =  This circult makes use of individual 11na
switcbes which are part of the equipment in the exchange. These individual
line switches are in turn selected by the master switches vhxch form a part
o1 the automatic tost circuils.

DITAILED DESCRIFTION
PRILIMINARY OPEBATI ON

15. To make a routine test upon all district selector cu‘cmts ‘the ST
key is operated. The operation of the ST key (2) advancing the switeh to posi-
tion 2, from ground on the CA key, through RS ard M0N-1 relay contacts, (b)
operates the TA or BYI'A relay.. (The function of the TA and BITA relays is
explained umler "PIMING #EATURE") and ({c) operates the ST-1 relay from ground
on the REP kay, through the 1 contacts of the {1} interrupter. The ST-l relay
operated, locks in series with the ST relay to ground on the PC key, under
control of the SPT :elays The ST relay operates vhen the I contacts of the
{1} interrupter breaks, Upon the second make of tha interrupter, tbe &TP re-
lay operates. The STP relay operated. operates the ik-2 relay and the M-l mag-
net. The operation of the MN-2 relay connects jts winu,pg in serles with the
MN-1 reley which operates and locks to ground on the AN key wheu the STP relay
rel eases.

ST LIG { SWITCH

16. The relaase of the STP relay on the break of the I contacts on the

2
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interrupter, opens the operating circuait through the M~1 magnet, releasing the
magnet and stepping the brush assembly of the first master switch to terminal 1.
With the brush assembly o the master switch resting on termimal 1, the 0FN-1
relay operates. The OFN-1 relay operated, lights the OFN-1l lamp indicating
that the master switch is of normal. The orsrstion of the QFN-1 relay also
closes a circuit throuch the 18~-AG ¢nd 18~-AP resistance end the MON relay, which
however, doss not operate (See paragraph 66.) Upon the third make of the I con=
tact on the interrupter, the STP relay reoperates, opercting the Mi-4 ralay,

end also reoperating the M-1 magnet. The operation of the MN-4 relay locks in
series with the MN-Z relay which operstes when the STP relay releasss. The
bregk of the 1 contacts releases the STP relay, opening the operating circuit

to the M-l magnet, moving the brush assembly of the master switch to terminal 2.
While the master rwitch is advancing from terminal to terminal, the OfN-1 relay
does not release and with the brush assembly of the master switch on terminal 2,
the CO=-0 relay operates in series with the (Fli-1 relay. The operation of the
C0~0 relay poriorms no useful function at this time, :

SAPTING CLASS CIRCUID

" 17.  With the first master switch resting on terminal 2, the class cirguit
is set to make the particular type of test required for districts that are used,
either message rate, coin collect or flat rate service. When the district se=~
lector wniler test in either a message rate or flat rate type of circuit, ground
is connected to terminal 21 on the DS arc of the group switch associated with
the master switch, operating the CL relays When the district selector under
tost is a coin collect type, ground is omitted from terminal 21, preventing the
operation of the CL relay. Upon the fourth make of the I contscts of the (1)
interrupter, end with the CL relay operated, the STP relay reoperates in turn
operating the MR and N relays. The N rzlay operated, opens the stepping lead
to the CL magnet from the RN arc of the class switch, preventing the class
.8witch from returning to normal until all district circuits associated with e
group switch have been tested. The MR relay operated, connects its winding in
series with the MR-1 relay which operates and locks to ground on the RN key
when the STP relay releases. The operation of the STP relay also operates the
G-0 stepping magnet associasted with the first group switch. When the I contacts
on the {1) interrupter break, the STP reélay releases, moving the brush assembly
of the group switch to terminal 22. When the brushes of the group switch rest
upon any terminal numbeéred 22 to 20 inclusive, the SM-O relay operates. The
SM-0 relay operated, locks under comtrol of the CO~0 relay. The operstion or
tha C0=-Q relay opens the "RESEIM stepping circuit through the G-0 magnet pre-
venting the group switch from returning to normel until after all district cir-
cuits associated with the particular group switch have been tested, or the CO-0
relay is released by the oparation of the RN key &s hereinafter described.
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18. When the district selector circuit under test is of a messzge rate
type, terminal 22 on the DS arc of the district group switch is connected to
ground, holding the CL relay operated. When the type of district sslector
circuit under test is either coin collect or flat ratc, terminal 22 « the IS
ar¢ of the group switch is open, thus preventing the operation o ths CL relay
in case of a coin collect type and releasing the CL relay in the case of a rlat
rate type of district. When the I contects of the (1) interrupter mske for =~
the £ifth time and terminal 22 is grounded holding the CL relay operated mes-
sage register type of district selectors are being tested, the STP relay op-
erates in turn operating the S relay which locks and advances the R~-2 sequence
switch to position 4. With the MR and MR-1 relays only operated, the 3=2
seguencs switch advances to position 4. ‘

19. The IT'S reley which operates each time the R-2 switch moves, opens
the circuit for moving the R~l switch out of position 5 until the class switch
is properly set. With the R~2 switch properly set thc holding circuit of the
IS relay is (pmed. The STP relay operated also enecrgizes the group magnet and
when the STP ralay releases the group switch advances to terminal 1.

20, I the CL relay is not operated, ({coin district group) the operation
o the STP relay on the fourth make of the interrupter connects ground througb
the break contacts of the (L and CC-l relays, operating the CC and N relays.
The CC~l relay operates when the STP relay.releases. When the interrupter cun-
tacts make for the £ifth time the S relay operates advancing the R-2 switch to -
position 9. ' ' :

2l. When both sets of MR and CC re¢ ays are operated on the fourth and
fifth make of tbe interrupter the ciass circuit is set {or flat rate service,
and the R-2 switch advances to posiviun-14. The relay in this class of ¢all
is operated through tbhe CC-1 and MR relays, operated to ground on key RN.

22, The S relay operated and the STP relay normsl, advances the (R-1}
switch to position &, from ground on cam T {(3-1), the A cam carrying it to posi-
tion 4. As the -1 switch advances irom tosition 25 the holding circuit for ibe
3P, 97~1, MN-3, and iiN-4 relays is opened at cam P, releasing the relays.

BySY TEST OR DISTRICT SELECTOR CIRCUIT

R3, If the district circuit associated with a terminal on a group switch
is mede busy by the insertion oi a make busy riug in the B jack of the district
¢gircuit, the test circuit tests for battery on the S lead and ground on the TEST
load, With the brush assembly of the group switch resting on terminal 1, as the
R~l switch is passing pasition 2 5/4 the PBP relay operates irom battery in the
district circuit associsted with terminal 1 over the S lead. The operat_iop of_
tho PP relay operates the PBP-1 relaye. The PBP-1 relay operated, locks to bat-
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tery on cam Q, (R-1) and lights the PEP lamp. The test circuit remeins in posi-
tion 4, until the operation of the PBP key. In position. 4 the CK relay operates
to ground on .cam 3, through the SLV-2 relay normal preventing a false revolution
0f the R-4 switch. h : . ‘

24. If the district selector circuit under test is busy on regular traf-
fic, the test circuit tests for ground on the test and sleeve leads. Under. this
condition the SLV-3 relay operates, in position 3 1/2 from ground in the line
circuit assoclated with the busy district over lead S. The SLV-Z relay operated
operates the SLV relay. The SLV relay operated, operates the SLV-1 relay which ’
locks to ground on the test lead, Thé operation of the SLV-1 relay opens the
test lead to TST relay and closes circuits (a) lighting the PBT lamp, indicating
that the brush assembly of a group switch is resting on the termiumals of a busy
district selector circuit, aud (b) operating the BSY relay.' The operetion of
the B3Y relay comnnects ground to one spring of the PBI key, which Operates the
PBP register whem the key is operated, and releases the SLY~3 relay, which in
turn releasss the SLV relay. The circuit remains in position 4, until the se~-
loctor becomes idle or the PBT key is operated which“may not occur wntil after
the time circuit operates. : .

5. If while the test circuit is sdvancing from position 2 to 4, battery
"1s found on both the test and sleeve leads, it indicates that the district se-
lector circuit under test is idle. During pesition 2 3/a to 4, battery on the
T33T lead operates the TST relay. The TST relay operated, operates the TSP~1 .
relav and releases the PBP-1 relay should it hegws operated om an idle circuit.
The TST'~1 relay operated, locks and operates the BT relay in series with the
SR relay. The SR relay does not operate duse to the high resistance of the HI
relay. The function of the HT relay is explained under paragraph 35. The op-
eration of the TST-1 relay also operates the SLV~-Z relay from battery over the
8 lead and thus cazusing the district to function comnecting grourd to the test
lead. The SLV~2 relay operated, locks and releases the TST and CK relays. The
TST relay is slow in relsasing thus operating the TG relay after the SLV-2 relay
operates from ground on the TEST lead, The T3 relay operated, locks and advencos
the R-1 switch to position 5, . '

. &b When the brush assembly of a group switch rests upon & spare set of
terminsls, none of the PBP, TST or SLV relays operatie due to a ground being o
the test lead and the sleeve leasd being open« When the R-l switch reaches
position 3 1/2, ground on cam W through the SLV and TST relays normal advances
the R-1 switch to normal, and stepping ‘the group switch to the next set of
terminals as hereinafter described, paragraph 40. ‘

27, Assume ror expediency, that the district selector circuit under test
is 1die. With the R-l switch in positiom 5, the TG relay releases and the PC
relay operates from battery and grourd in the sender circuit associated with
the district selector circuit under test over the ring and tip of the dis-
trict selector circuit. The PC relay operated, advances the R-1 switch to posi-
tion 6 from growd over the TEST lead. '
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When the switch leaves position 5 1/4, the PC relay releases.

28 . In position 6, the EC-1 relay operates to ground on cam U, and
locks to ground on the RN key through the EC key. The EC-l relay operated,
opens the stepping lead for stepping the first master switch ofi .of the first
terminal at the end of a complete cycle. When the last district selector
clrcult in the line up is tested, the test circuit is again connected to the
first master switch and tries to step the master swiich to the first group
switch, but instead operates the ZC relay. The EC relay operated locks,
Opens the battery lead for the ST-1 relay, and lights the EC lamp. (See
perasraph 43.) The release of the ST and ST~1 relays together with the open=-
ing of the battery lead, holds the test circuit in position 2, and at the
end of a time measure irterval an alarm is given.

T5T OF DISTRICT ~ REPEATING COIL QUT

29. In position 6, ground on cam V (R-1) over lead D, sdvances the
R~4 switch {rom position 1, and cam B carries it through one complete revo-
lution. As the R-4 switch is making its first revolution, the fundamental
circuit, from the sender is closed over the lead T, DI arcs on the group and
master switches, cam L (R-1l} lead 4, cam E aud I (R-4), over lead 2, cam M
(R~2), cams N and M (R-1), through the DR brushes of the master and -group
switches over the ringside of the fundamental circuit-to the sender. When
the switeb reaches position 2 1/2"the fundamental circuit is open’and the
pulses to the sender circuit are sent through the uprer outer contacts of
cam E (R-4), over lead A. Pulses are sent until the R-4 switch reaches
position 8, when the E cam is shorted by cam I and lead 2 preventimg further
pulses being sent to the sender circuit. As the R-4 switch is passing thru .
position 14 ¢to 15, ground on cam C operates the CK relay. The CK relay .
operated, locks over lead D to ground on cam V' (R~1). In positions 1'9,1/.2
to 20 of R-4, ground through cam C (R~4) oOver lead E, sdvances the R-1 switch’
to position 7. In positiom 7, the CK relay releases, and the pulses required
ior second digit registration are sent to the sender. o T

30. In position 7 of R-1, the circuit through cam ¥ to the R-4 magnet

is reestablished, moving the -4 switch out of position 1 and causing i% to maks
a second revolution. The pulses recessary for Second digit regisiration are

’ sait to the sender by means of cam E until shorted in position 9 1/4, by cam H
(R-4) =nd lead 7. The CK relay operates as the 3-4 switch enters position 14.
In position 18 to 18 1/2, ground om cam C (R-4), over lead B, advances the (R-1)
switch to position 8. In position 8, the CK relay releases and a circuit is
closed from ground through cam V to the R-4 magnet, moving the R-4 swit_c_h»og_t
.of position 1, causing it to make & third revolution. On the third revolution
of the R-4 switch, the last digit of a three number office code is sent to the
sender circuit, through cam E (R-4) until shorted by cam H and lez_zd 6 in

_
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position 10 1/2. A the switch enters position 14 on the third revolution,
the CK relay reoperates and locks to ground on cam V. In position 16 1/2

to 17 ground on cam D (R-4) over lead C edvances the (R~1) switch to posi-
tion 9. With the CK relay locked through cam V (R-1} in position 6, 7, and
8 of the R-1 switch, the R~4 switch is ‘prevented {rom making smother revolu=
tion and from sending a false code should the R-1 sest switch fail to move
out of either position 8, 7, or 8 after the corresponding digit code has been
sent.

31. In position 9, the GS relay operates to ground on cam We The

GS relay operated connects ground to the S-1 and S-2 leads, causing the first
two lines in the aelected group to test busy tc the trunk hunting district
elevator. Also the clevator of the district selector under test is driven

to the uppermost bank of the frame, and the brushes rest on the terminals of

a test line whickh connects to tie automatic isst circuit as shown in the upe-
per left hand corner of the test circuite The TC relay operates over the tip
side of the district selector circuit, fundamental tip and associated sender
circuit, back over the fundamental ringside of the sender and of the district
selector circuit to ground on cam H (R-1). The TC relay operated, operates
the TC~2 relay. The TC~2 relay operated, connects its winding in series with
the TC-1 relay, which operates and locks.to ground on cam %, when the TC relay
releasess. The sender circuit functions and opens the operating circuit for
the TC relay which releases. The operation of the TC~l relay, connects ground
to the S terminal in the district multiple, holding the temt 1line circuit busy
to other hunting dietrict seslectors. As the sender zdvancgus, the ensrgizing
circuit for the TC relay is again closed, operating the relays The TC relay
operated, advances the (R-1l) switch to position 10. :

32.  In vositions 9 1/4 to 11 of the R-1 switch, a circuit is closed
from battery torough the repeating coil ana X relay in the.district, over.
the ring isvwa cam M (R~1), cams L and K (R=z), cam J (R-1}); OP relay mormal
inner winding of the A rslay, cam L (R-l} to ground im the district circuit
supplying a soaking current to the DC relay, in the distfict and operating
the A relay, which perform no function at this time. In position 10 the
PSK relay operates, connecting 48 volt battery to the ringside of the test
line to soak the polarized supervisory relay in the district and also closes
a circuit to operate the SK relay when the I coutact of the (3) interrupter:
closess The SK relay operated, locks to ground on the RO nelay normal.

When the II contact of the (3) interrupter makes, the SK~1 relay operates and
locks. (n the next make of the I contacts on the (3} interrupter, the (R-1)
switch advances to position 11, the A cam carrying it to position 12. 4s

the switch advances, the PSK, SK, and SK=-l1 relays release. As the R-1 switch
is advancing from position 9 to position 12, the S terminal of the district
brush is held busy by ground on cam Ge

3:__5_. As the PSK relay releases, the C3S relay,operateé in saries with
the polarized supervisory relay in the district, which also operates. The
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CS relay operated, performs no useful function at this time. The operation
of the polarized supervisory relay in the distriat aCvances the district %o
its "Telking to Operator" position. The C3 ralay releases as the R-1 switch
advances out of position 1l. : :

- 34. On position 12, the CS relay reoperates over the ringside (repeat
coil out) of the test end district circuits through the RO amnd CP relays
normal to ground on cam F (R-2). The CS relay operatad, operates the RO
relzsye The RO relay operated, opens the shunt eround the By C, &nd D re-~
sistances and RLS relay thereby increasing the resistance in the operating
circuit of the CS relay vhich hold8. The DC relay in the district relcases
but performs no useful functiom ai this time, the district being held by
ground over lead S-Z from cam ¢ (R=1). The RLS relay does not opsrate at
this time. The RO relay operated, also operates the SK relays under cone
trol of the (3) interrupter. The SK relays locks through the RO relay nor=
mal over the tip side of the distvrict and test circuiis to ground on cam F
(3~2). The SK and SK~1 relays operated advance the R~l switch to0 position
13 under control of the {3) interrupter. As the 3-1 switch advances from -
position 12, the RO, SK, SK~1, and CS relays release ‘and ground is removed
from lead S-% releasing the districte o T :

354 As the R-l switch sdvances to position 13, ground is again con-
nected t0 the S-3 lead holding the terminals busy, and the A relay is con= -
nected across the incoming end of 'the district reoperating and soaking the
DC (district) relay thus stopping the district in tho overflow position.
The A relay operates, in turn operating the CP relay under control of the -
(21 interrupter. The (P relay operated, locks in series with the OP~1 relay
which operates when the 1 contact of the (2} interrupter opens. The OP re-
lgy 8lso opens the shunt around the B, G, and D resistances and ALS relay,
thus releasing the DC (District) relay and operating the RLS rieya. The
releese of the IO relaytadvances the district switch one position. The BIS3
relay operated, operates the WD=1 ralaye. The WD-1 relay operated, operates
the WD relay. When the districi has advanced out of "CF" posirnion the BLS
relay releases ipn turn releasing the WB~1 relay. The S.L:rela¥ releas:fis (non-
charge) and the distriet circuit i3 restored to mormal. The WD-1 relay re=
leased advances the ewitch to position 14. The switch is tarried to posi-
tion 1 of the second revolution by ground on cem F (R-2). In position.

18 1/2 the FR rolay operates sud locks to grourd on the RN keye The FR
21w ci~anges the R-2 switch to position 5. The operation of the FR relay
8180 closes & sircuit through the RS relay, to grouwd on,the1t?st lead 01:—_._
-eotiug tos o8 Teley. Thae HT reley operated, connects grownd W_thi fé‘;e
lay in the slarm circuit holding the TA relay in the ala_m circuit ho 11056
the TA relay oparated after the R-1 switch lesves position 18. ‘Thelff‘gp

of holding the T4 relay operated from position 18 on the first ’revo ulﬂ?ﬁons
of the R-1 switch is to make oue time measurs interval serve two revoliw e
of the R~1 switch. 48 the switch leavee position 18 1/2, the TST~1 and ’

relays relagse.
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TEST OF DISTRICT = RFPEATING COIL IN

36 Vhen the district selsctor circuit under test i{s restored to mormal,
grownd is removed from the test lesd, releasing the RS relay, advancing the
R-1 switch to position 2. Ground on cam B (R-2) advances the switch {0 posi-
tion 3, the A cam to position 4. In positiocus 2 3/4 to 4, the district is
retestad for busy conditions as described for the first revolution of the
test switch, If it tests 1dle, the TG relay operates smd advances the 3-1
switch to position 6, From positions 5 to 13, the circult functions as de-
scribed under paragraphs 27 to 32 inclusive, except thut lesds 1, & and 5
to the pulse circuit are used instead of leads 2, 6, snd 7, the "SK" relays
do not opers e previous to position 13 and the PSK relay does not operate.
In this test the repeating coil is in and the DC relsy is being soaked as in
the previocugs test except through the lower contacts of cam J. With the €S
relay operated, vhe CS-1 relay operates under control of the III contacts
of the (1} interrupter, The CS-1 relay operated, locks and comects bat=-
tery through 1ts make.contact, to the SK relay, which orerates when the IV
contects make, The SK relay locks to ground on the bresk contact of the
RO relaye. On the make of the III contacts the SK~1 relay operates and locks.
Upon the nexy make of the IV contacts ground on camQ is connected to cam D
advancing the B~1 switch to positiom 14. The tims iunterval between succes=-
sive makes of the IV contacts gllows the OP and_CP-1 relays to perform their
function. A circuit 1is elso closed from ground on cam V through the I con=-
tact of the (2) interrupter to the OP relay, which operstes. The OP relay
operated, connects its winding in series with the winding of the OP-1 relay
which operates snd locks t0 ground on cam V when the I contact of the (2)
interrupter br ks, The opsration of the OP relay opens the circuit for the
sosking current through the IC relay snd removes the shunt £rom the Be Cy
and D resistances which reduces the current through the DC relay to its ro-
leasing value. The operation of the OP=l shunts the D or D and C resistence
recperating the DC relays The time 1nterval during which the DC relay is
released, sfter the operation of the GP relay until the operation of the
O0P~1 relay, cannot be more then .100 seconds because the slow release re=
lay (D) in the district circuit, may release and allow the district circuit
to return to normal. Ground on cam P {R~2) advances the R-1 switch from
position 14 to 18.

MISSAGE REGISTFRING AND COIN COLLECTION

&7. When message register type district selectors are under test,
the R and R-5 relays are connected to the sleeve of the district circuit
in positions 6 to 18 of the R-1 switch. If the selector circuit tests sat-
isfactory, message register current is sent out by the district circuit in
position 18 of the R-1 switch .n its second revolution, operating the R
and R-b relays. The operation of the R relay operates the WD-1 relay. The 7
-operation of the WD~l relay operates the WD relay which locks ‘to battery.
When the district selector circuit under test opens the message register
current, the R relay releases, in turm releasing the WD~1 relay which ad~
vances the switch to position 1. As the switch leaves position 18, the

Y
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bolding circuit for the VD relay is opened at cam V, releasing the relay. The
switch advances to position 2 for the next test through the coantacts of the S7
key. The R-b relay performs no function at this time.

36 o On coin service district selectors, the C and O relays are con-~
nected to the tip side of the selector circuit in positicis 17 and 18« Vhen
coin collect currest is connected to the tip side of the district by the as-
sociated sender, the C relay operates from ground on cam F (R-2). The CR relay
does not operate unless the FCH key is operated (See parasgraph 62.) The op-
eration of the C relay closes a circuit to the WD-1 relay, which operates.
From this point, the R-1 switch is advanmced to position 2 as explsined in
paragraph 37. ‘ :

39. As the R-1 switch entered position 10 on its second revolution, &
circuit was closed from ground on cem b, (R-1) to the SR relay which operated
and locked to ground on cam D (R-3)« The SR relay operated, closes a circuit
from groundi through the windings of the HC aand SR~1 relays, to battery om cam
Q (R~1) when the switch enters position 18 1,2 on its second revolution, op~
erating the SA-l1 and HC relays. The Sk-1 relay operated, locks to cam 0 (R-2).
The HC relay locks to bettery on the make contact of the FR relay, which op-
erates in position 18 1 /2. The operation of the SR~1 relay also closes a
Gircuit fraom grourd through the make contact of either the MR or CC relay,
advancing the R-2 switch to position 1. With the R—-2 switch in position 1,

e circuit is closed through the make contacts of the MR and CO relays, de-
pending upon the type of district selector under test, to ground on the make
contact of the S relay, zdvauncing the switch to position 4, 9, or 14. As

the R-2 switch returns to normal, the SR and SR-l1 relasys release. The op-
eration of the HC relay prevents the R~2 switch from advancing out of posi-
tion 4, 9, or 14 prematurely by ground on the make contact of the FR relay.
The HC relay is slow to release to insure the szbove cond:itiun. £s the R-1
switech sdvanCces through positions 17 and 18 on its second revolution, the

CT register operates. This register records the com;leted test and does not
operate on a repeated test. In the same position, & circuit is also closed
through the ST register to ground on cam B {R-2), operating this register,
This register records the number of single tests, including rigeated testse
When the R-l switch leaves position 18 on its second ﬂevolution, the holding
circuit for the TA relay is gpened at the lower outer contact of cam T, re~
leasing the relay. The relesse of the Ta relay closes a circult from ground
through terminals on arc RN brush RN of the time measure switch to battery
through the break contact and winding of the T™ stepping magnet, restoring the
time measure switch to normal. '

ADVANCH GRCUP SWITCH

40. With the time measure switch normal, the TA relay reoperates from
ground through the ST key, and locks to ground on cem T. 4 circuit is closed
from ground through the contacts of the CA and ST keys, break contects of the
RS end MON-1 relays, to can B advancing tho sequence switch to position 2.
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In position 2, the ST-1 relay operates on the first| maite of the 1 coutact on’
the (1) interrupter and locks in sgries with the ST relay through the make con-
tact of the ST-1 relay as explained under paragraph 15. Upon the second make
of the 1 contact on the (1)} imterrurter, the Si'P relay opsrates, operating the
G~0 magret and the MN~4 relay. When the coutacts of the interrupter break,

the STP relay releases, in turn advaacing the R-1 switch to position &, and
releasing the G~0 magnet, which moves the brushes of the first group switch

t0 terminal 2. The test of the district selector associated with this ter-
minal, proceeds in the same manner as the test on the district selector as-
sociated with the first terminal of the switch. Vhen this selector circuit

is satisfactorily tested, the G-0 magnet reoperates and advances the grounp
switch to terminal 3. This procedure is repeated until all twenty discirict
circuits associated with the £irst group switch are tested. When the first’
group switch lecves terminal 20 and advances to +erminal 21, a circuit is
closed from ground through vhe contacts of the R&P, PC, ST, and CA ksys, the
SR reley normel, II contact of the (1) interrupter, make contact of the 37
relay, operated terminmal 21 &nd STP brush of the first group switch, make coms
tact of the Ski~0 relay, to the M-l magnet associated with ths first master
switch, enertizing theo magnet. When the 1II contact ¢n the interrupter:breaks,
‘the M~1 magnct rekoases, moving the brush assambly of the £fi¥st master switch
to terminal 3. A¢ the brush assembly of the masier switch lsaves terminsgl 2,
the CO-0 relay of the group switch releases, in turn releasing the SM~0 relay,
4. Each time the R=l switch revolves making a "Reveating Coil Out™.teet,
a clircuit is closed through the (L magnet associatad with tho class switgh, to
ground on cam S (R-1), energizing the CL magnet, which moves ihe brush assembly
of the class switch to the next termingl when the K-l awitch Jeaves positisn £,
Vhen gll the district selector circuits sssociated with the firat district
switch have been tested, the brush assembly of tne claas switch rests on tere
minal 21 until the SR~-1 relay operetes, which when operated, releases -the N,
M, =and CC relays. The N relay released, returans the class selector switch to
normal. The MR and CC relays norral advance the R-2 switch %0 normal., Whea
the first master switch steps to the next %erminai, anothat group switch is
used. From this point on, the test of the district selecior circuits a@ssoci-
ated with the other group switches proceed in the same menner as described for
the first district selector circuits tested. The ¢lass clircult is reset ac~
cording %0 the type of district selector circuits associated with each of the
other gruuy switches. ' ‘ B "

SELECRION OF SECOND MASTER SWITCH

42. Vhen all the selector circuits associated with the twentieth group
switcn assocliated with the iirst waster switch have been selected, ths G~19
step i g magnet essociated with the twentieth group switch is energiged moving
tbe brush assembly of the switch to terminal 21. Upon the next make of the II
contact on the 149~C interrupter, a circuit is closed from ground through the
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meke coatact of the ST relay, terminal 21 and STP brush of group switch 19,
make contect of the STM-19 relay, to the M<l magnet associated with the first
master switche When the interrupter contacts break, the switch advances to
narmale 4 circuit is also closed through another make contact of the STM-19
relsay, to the M-2 magnet which operates and moves the second master switch to
terminal 1, With the M-2 switch on terminal 1 the (FN-2 and SFT relays operate,
moving the M-2 switch to terminal 2 through the DR arc. The selector circuits
associated with this switch are tested in a similar manner to tbose of the
£irst master switch.

48 Wheu the twentieth group switch associated with the fifth master
switoh leaves terminal 20, a circuit is closed from ground througk the Ii
Gontact on the (1) interrupter, contacts of the STM-99 relay, terminal 21 sl
3TP brush & group switeh 99, to the windings of the M magnets associatsd with
the £irst end {iith master switches, operating the magnets. The operation of
tbe M-l stepping magnet, moves the brush assembly of the first mestar switch
to terminal 1. The operation oi the M-5 magnet, restores the fifth master
switoh to normal. A oircuit is closed from ground through the mske contact
of the STP reley, STP brush and terminel i of the Jirst master switch, to the
& relay and lamp, operating the relay end lighting the lamp. 7The EC relay
operated, locks to ground on the RN key. The BAC lamp, indicates the end of
ons cycle of routine tests. The circuit does not make another routine test
unless the EC key is operated on account of the gircuit through the M~1 mag=
net being opened at the contact of the EC-1 relay.

CONC] P4 ROUMINE T
R KEY

44, If enother 1ycle of tests is not desired, the RN key is depressed,
and the ST key released. The operation of the RN key releases all relays look-
ed through its contacts and extjinguishes the EC lamp; it operates the TR rslay
in pesitions 4 to 18. The function of the TR relay is described in paragraph
58+ The operation of the RN key, closes a circuit from ground through its
meke contact, winding of the MRN relay to battery, operating the relay. The
RV key also connects ground through cam D to battery through the R~} magnet
advencing the test switch to normal. The operation of the MEN relay connects
ground through the make contact of the OFN-1 and sny other "QFi" relay, break
contact and winding of the associated stepping magnet, restoring the Iirst

master switch or other off normsl switch to normel. Hach time the brush assem=

bly of & mester switch steps to another terminal, the CO relay associated with
that terminal operates but performs no useful functioxi. Ground through the
break centacts of the MR or CC relay to cem C, restores the Re2 sequence
switch to normal, W%ith the release of the RN key, the MR relay relesses re-
storing the entire circv.ut to normel ..

B R s L R T

».
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TESD OF 4 PARTIGULAR DISTRICT SELECTOR CIRCUIT |

45, The Ooperation of a set of numerical keys, the PC and ST keys ‘in the
order named, closes a ¢ircuit from ground through [the make contact of the ¥C
kay, lead 5 and contacts o an cperated hundreds numerical key to battery thru -
the winding of either the R~l, R-2 or R-~3 relay which operates. The operation
oi the ST key advances the R-1 switch to position 2, and also operates the T4
relay which performs its usual function. The operation of the PC key, advances
the R-3 switch to position 2, opesrates the GP relay which locks and opens the
locking circuit for the ST relays. Assuming that thousands key 0, hundreds key
2, tens koy b, &l units key 7 are operated, groumd is conmected from the FC
key, break contact of the R-4 relay, lead 5, contgcts of hundreds key 3, lead
9, to the R-Z relay which operates. The operation of the R-3 relay, orerates
P and OV raleys through terminals O to 14 inclusivie on the M arcs The R relay
operated closes circuits, (a} irom grouni through one winding of tke LG relay,
operating the REG megnet, end (b) from ground thrJugh the other winding of the
G relay, leed 1, make contacts of hundreds key &, thousands key 0, opersting
the M-l magnet. The operation of the VO relay holds the stenping lead of the
RH: magnet open, during the time the stepping switch steps over grounded ter-
minglse A circuit is closed from ground through the key release magnets, oper-
ated csm #, L arc to batte7 through the M lamp, whick lights indicating that
AJustor selection is being medes P S

460 Phe closurs of circuits through both windings of the MG relay causes
it to operat® znd open the circult for the P 14a1ayr which releases, The releass
of the P relay in turn opens the circuits through ths NG relay which reloases.
the megnets snd movses the brush assemblies of the register switch end the master
switch to tho next terminal, The c¢ircuits throuzh the P snd M:r relays are re-
established, as long as the brush assembly oi the register switch rests on
growded terminels, repeating the operatlon just deaceibed, VWhen the brush es=
sembly of the register switch sieps to terminal 15 oa the M arc it finds this
and the next terminal grourdeu, through the make cortacts of tens key 5, and
the PC and REP keys. The stepping magnets raoperate and mova the brush assem=
blies to the next terminal., This is done in order to make allowance in the
setting of the master switch for the first two terminals of the master which
gre not cannected to growp switches. Terminals 17 and 18 sre likswise grounded
by the operation af tems key 5 causing the register end master switches to stop
to terminel 19, which terminal is comnectsd to the proper group switch, When
en idle terminal is found on the M arc 0i the register switch, the VO relay re-
lesses, atepping the REG switch to terminal 21 from ground through the oy re-
lease magnets operatad. With the brush assembly of the switch resting on ter=
minsl 21 tho SS relay operates in series with the REG megnet. The magnet does
Lot operate in series with tho high resistence of the relay. The operation of
the SS relay adveances the R=2 switch to positian 3 '

47, In position 3, a circuit is closed from ground through the commuon
contacts of the key relesase magnets, to the REG magnet, advancing the register
switch to normale. The same ground shorts the winding of the 55 relay, preventiug
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its operation. With the brush assembly of the register switch nommal, circuits
ars closed irom ground through the common contacts of the key release magnets,
ML brush and terminal O of the switch, to the R~3 magnet, advancing the sequence
switch tO position 4. As the switch is advancing from position & to 4, the CL
relay operates through cam M ($—“), to the £irst terminai of the DS arc on the
group switch associated with the terminal selected by tke master switch, set-
ting the class circuit. The CC, CC-1, IR, LR-. and L relays .operate under con-
trol of the MG and CL relays, ' ‘

48. In position 4 ground om the AN key through terminals 0 and 1 and G
brush of the register switch cause the P and OV relays to operate. The P and
OV relays operated, periora the same Junction azs previously described except
the group switch is stepped instead of the master switch. This is done in or=-
der to have access to the f£irst working terminal of the group switch, and to. _
set the class circult as determined by the selected group. The S relay operated
end the R-2 switch off normal advances the R-3 switch to position 5.

49, When the register switch emnters rositiom 3, a circuit is clesed {rom
ground through the FC key, lead 6, tens key 5, cam K, terminals 2 to 11 ine
clusive and G brush of the register switch, operating the P and OV relayse.

The P relay performs its usual function, stepping the register and group
switches to terminals 12 and 11, respectively. ‘

NCPEe- A ground is ouly conrected to cam K (R-3) when the district selector
appears In the second half of the group switch, and it holds the VO
rolay operated. When the district appears in the {irst half of a
oup switch, the holding circuit for the VO relay is open at ter-
minals 2 to 11, inclusive on the G arc. The release of the VO relay
ellows the REG magmet to operate and step the brush assembly o the
register switch to terminal 12 without moving the brush assembly of
the group switche.
, .
With the brush assembly of the.register switch resting ou terminal i3, a cire
cuit is closed irom ground through the make contact of the units key s
break contacts of units 6 to 1, inclusive, terminal 12 to 13 on the G arc to
the P and OV relays, which operste and steps the register and group switches
to terminals 19 and 18, respectivelye. The rsleass of the VO relay or open
terminal 19, closes the stepping lead through the REG magnet, tE grovnd on
the PC key, causing the brush agsembly of the register switch to terminal 21.
In position §, the G lamp is lighted indicating the group selection is being
made. The SS relay reoperates and advances the R-3 switch to position 18.
The R-3 switch remains in position 18, and the register switch remaans on
terminal 21, uwntil the release of the PC key.

504 As the R-3 switch enters position 6, the R-1 switch &dvances from
position 2. From this point the "Repeating Coil Qut" test of the particul ar
incoming circuit proceeds i the usnal manner.

TCI Library www.telephonecollectors.info



{30 pages) Pago #16.

Issue 2 - BT-301123,
Roplacing all provious issucs.
January 26, 1923.

As the sequence switch R-3 is paldsing position 10 to 15, 2 circult is

closad from battery on cam H, to ground through the koy rolease magnets
which oporatec, rolcasing ths operated mmmorical koys. 4t the conclusion

of tho tost on & particular district circuit, tho PC koy is relcased, ro~-
storing tho R-3 switch to normals With the (R-3) switch normal, tho registor
svitch is restored to normal., When tho registor switch loavos terminal 2],
tho G lamp is oxtinguished, :

ROUTINE TESTING AFTER A PARTICULAR TESP

51, In ordor to make the tost, with "Repeating Coil In", upon
the particular district circuit, which consists of testing the supor-
visory relay, it is rnocossary to allow the tost ciraiit to contimuc
on a routirie tost basis. This is dono by allowirg the ST key to romain
oporated, after tho rcleaso of the PC key. The GP relay which operated
with the deprossion of the PC koy, closes a circuit with the R=-3 switch
in position 5 to tho CL magnet, energizing tho magnet. Each timo the
MG rolay operates and reloeses dhc to the registor switch and group

switches stepping, the CL magnot! asscciated with the ¢lass switch ree

loases and ro-operatos, moving the closs switch one totminal, The class
switch thus follows tho group switch on & particular setting and is able
to chango its setting when 2 group brush assembly steps off the last
torminal of the switch. ? '

52. On 2 routinc test epntinuation after the second revolution
of the R-l switch, which makes the ®"Repeating Coil In® test on a particular
district soloctor circuit, the § megnet associated with the group switch in
vhich the particular district appears 1s operated in a circuit from battery
through the winding of the magrnet, STP arc of tho master switch, contacts of
tho DR.‘\STP'relays to ¢ round on ¢om P on R-l, moving the brush assembly of
the group switch to the next tomminal. Tho R-1 switch has in the meantime
passed position 18 orn the socond rovolution and opens the circuit of the @P
relay at cam @ (R-1) , relcasing the relaye. From this point a rontine test
of the romaining district selcctors progresses in the usual manner unloss tho
HY oy is oporatcd., iWhen all tho district selectors have boon testod, the
EC lamp lights and the circuit is restored to normal as previously deseribed
undor “"Conclusion of & Routine Tosth.

TIMING FEATURE
COMB INED TRQUBLE AND BUSY ALARI i.iG. 1l

: 53. A8 3tated under "Preliminary Opcrations", the operation of
the SP oy closes a circuit to the TA relay which oporates and locks to .
oem T on R-l. Should trouble dovolop in tho test circuit or the district
gelector circuit under tost, or should the sclector circuit bs kopt busy
in traffic too long to allow sufficient timo after the discharge of the
district % pomit the completion of a tost, tho time alarm circuit oporatos,
lighting the lamp and opcrating a rogistor. :
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54. The operation of the TA relay closes a circuit from ground
through the eontacts of o 152 interrupter and of the TA reley, torminals
exd brash on arc ¢ of the timo moasurc s¢itch, to the T magnet, which
oparates. Whon the intorrupter contact breaks, the enorgizing circuit
of tho magnet is opened, reloasing the magret, which moves the brush
assembly of tho timo measure switch to tho next torminal. This gycle
is coxtinued until the brush assembly of the time measure switch rasts
on torminal 16. If this occurs bofore tho P-1 switch is in positimm
18 on its second rovolution, a circuit is closed from ground through
the make contact of the T4 relay, AL brush and tsrminal 16 of the T4
switch to the AIM register and the DIST. lamp, lighting the lamp ard
operating tho register. Ths brushes remain on terminal 16 until the
oporation of the T4 key, which opens the locking eirvenit for tho T4,
relay, which relcascs. Tho T4 relay released, closos a circait from
ground through the broszk contact of the relzy, ferminal md brash of
arc A, break contact and winding of the TM magnot which rosteres the time
measure switch to normal. ' :

|
SEPARATE TROUBLE ANT BUSY TIME ALARMS (RIG. 2)

55 tVhen separate alarms arc used, the operation of the 37
koy operates tha BYTA rclay which locks through its make contaet. The
BYTA relay comnects the 152 sypo interrupter throusgh theo bieak contact
of tho TBITA relay to the BYTA selector mazuet. Chovld a district cir—
ouit bo kopt busy too long to allow sufficient time to complate a tost
the BYTA magnet moves the brush assembly of its sclector switch o
tominal 17, lighting the BYTA lamp. Upon *he oporation of the T4 key
the BYTA relay releasos, rostoring the busy time alarm switch to normal
as described in tho paragraph above.

56. The TBLTA relay doss not operate until after the 4
circuit has been seized and the TST-J reloy operaiess - Should trouvbl
then develop the TBLTA magnet steps 1%e brush a3semdly over 2 or U
torminals (depondont upon with a 1 min., or a 1 1/2 min. dolay is do-
sired), A circuit then is closed through the TDLTA lamp and THL ro~
gister, lighting the lamp and operating the reogister which reaords the
nuwber of troublesoms; distxrict solectors. Tho cirnuiv %itq il the
operation of the TA key, which oporatos tho HA relay. Mne dHA welay |
locks Eo the T5T=1 relay greventirg ths BYTA rcigy from orcraiing ‘until
the tost circuit has moved to the noxt scleetor. When the test ciregit
is roestored to normal the HA ard TBLTA relays rslsasc, tihe latter raiay
restoring tho trouble time =2l2rmm switch to noimal.

I
|
(
[

END OF CyC1s (EC) XEY

57. When a secend cyclc of routine tast is desired, tho EC

J

¥y is operated, roleasing the BC and £C-1 relays. The EC relay rsleased,
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éxtinguishes the EC lemp and conpects battery to the winding of the SP-1
relay, allowing it to operats upon the make of the I contact on the

{1} interrupter. The reclease of the =C-1 relay closes the circait to

the M~l stepping magnet allowing the brush assembly to move to the second
terminal. From this point, a second routine test is made upon all district
selectors in the same manner as described for the first routire test.

CONTROL ADVANCE (Ci Y

58, If trouble develops in either the test circuit itself or
in the district solector cirecuit under test, the time alamm lamp lights
as described under "TIMING FEATURE". If after the T4 key is operated,
the circuit has not continued its function, the C& key is operated.
The operation of the CA key advances the R-1 sequence switch to position
l, and connects battery to temminal 21 on the class switch to hold the
class setting when the brush assembly of the switch rests on this particular
terminal. A circuit also is closed by the operation of the key, operatirg
the TR relay, which 10cks. The TR relay operated opens the T and R leads to .
the district oircuit thereby preventing false operations in the district
circuit. 7The switch does not move out of position 1 as long as the CA key
is operated. Upon the release of the CA key, the circuit advanges to the
next district circuit or a repeat test is made upon the defective selector
circuit if the REP key is overated. Vhen the REP key is not opersatel, the
releass of the CA key closes a circuit through the 97 key, to the R-1 magnet,
advancing the switch to position 2, from which point the routine test. is
continued on the next district selector cannected to the group switch.

REPEAT (REP)} KEY
59, When it is desired to repeat a test upon a certain district

seleoctor eircuit, the REP key is operated. The operation of the REF

Koy operates the DR relay., The DR reiay operated, locks and opens the
stepring lead to the CL magnet and 2l1so opens the stepping lead to the G
magnot associated with the groun switch, preventing the magnets from
operating and moving the brush assemblies of the awitches to the next
toerminal, The operation of the HEP key, also opens the circuit through
the CT register, preventing it from registering on a repeat test. With
the C. xey, normal, the R~l switch advances toc position 2 where a second
tost 1s maode upon the same district selector circuit. The test continuoes
indefinitely on the same district selector umtil the relcase of the REP
key, allowing the G magnet to operate. If only a single repeat test is
desired, the key is momentarily operatod., Tho REP koy connects battery to
torminsl 21 of the class switch porforming the samo function as the CA
koy (Sec paragraph 58). : '

ASS P BP] K=Y

60. When a busy plug has boen insorted in the jack associated
with a circuit under test, the tost circuit walts in position 4 until ths
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oporation of the PBP key. Tho overatiom of the PBp koy advances ths R-1
switch to position 5. 4s thL: sequence .witch loaves position 4, tho
holding circuit for the PBP-1 rdlsy is opcred at cam Q to relcasc the rolay,
Tho.rel-z:ase of ths PBP-1 recliay owuns the circuit through the FBP-1 1a.mp,‘ .
extmgglshing the lamp. The PBP, TSP and 3LV reclays normel advanco tho

R-1 switch to normal. The R-1 switch is moved out of position 1 by ground
on the SP key and in position 2, the S7-1 relay re-oporates and moves the
brush assembly of the group switch to test the next torminal. The circuit
passes any teminal whieh tosts “plug busy" as long as the PBP key is
oporated,

Pi35 BUSY TALKING (PB1} XKEY

6l. Whon 2 torminal tosts busy on rogular traffic, tho SLV-1
rolay oporates, lighting tho PRT lamp snd the test circhit’ romains in
position 4 until the oporation of the PBT %cy. The oporation of this
koy, closos circuits from ground on the operatsd 3SY relay, to the TR
reley which operates and performs the same finction as doseribed in
paragraph 58, and 2lso oweratos PBT register which rocords the nunbor
of "talking busy" torminals. Tho operation of the PBT koy alse closos
a oircuit from ground through its make contact, to cam D, advsnecing -
the switch to position 5. 4s tho tost switch leaves position 4, tho
holding circuit for the BSY and SIV-l rolays is oponed, reloasing the
rolays, which in turn advances the R-1 3svitch to normal|, rolesses the
PBT register and extinguishes the PBT signal lamp. Whe
loaves position 18, the holdirg circuit for the SLB-~3 relay is opcned
at oam 0, Yeleasing the relay. ZFrom this point, the circuit functiops
as dosoribed in tho paragreph above. L

FALSE CHARGE KRY (FCH)

62, When tho FCH koy is noymal thc circuit functions as des-
oribod under paragraphs 36 to 39, inclusive. ' Whon opsrated, the FCH
oy closes a circuit oworating the BB and BB-1 relays from battery on
cam R {R~2), and also conzects the CR relay in parallel with the C
relay. The BB rolay operatcd, opoerates the S rolay in positions 13
and 18, and connoets battery through 1000 ohms and a 1492 type interruptor
to the ringsido of the district under test to similate|a busy back condition
on tho CS'reley. The BB~l rclay, operatod, transfers the oncrating
circuit for the SK rolays so that they opernte under control of the W
and Z relays, and propares an operating circuit for tho Z and W relays )
under control of the IV contast of tho (2) interrupter and the C5-1 relay.

l ' . ,
' 63.  With tho R-1 switch in position 13 and the CS rolay oporated,
the CS-1 rclay operatos under control of contact III of the (1) intorrupter.
Tho GS-1 rolay locks and operatos the Z relay under control of contact IV
of tho (2] intorruptor. The Z rclay operatod, locks in serios with bpt‘h
windings 0f the W relay which operates when contact IV brsalks. Tho
noxt make of contact IV relenses the 2 relay and holds the W relay, in turn .
operating the SK rolay. The contact III of tho (2} intorrupter oporates: the

+
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SK-1 relay. The third closurc of conteot IV ro-oporatses tho Z relay followed
by tho opcration of the W rolay., The fourth closurs of contact IV rolcasos -
the 2 relay advancing the R-1 switeh to position 14, and ground on cam P
(R-2) advances it to position 18, '

64. The CS relay should opsrate and relsass following tho interruptor.
If it should fail to relozsc the charge relays in tho district operate falsely
and tho R and R-5 rolay in tho test circuits operate in position 18, fal 301y .
The operation of the R relay closes a circuit oporating tho FCH relay through
the make contact of the BB rolay., The FCH rolay connocts its windirg in scries
with that of the FCH-1 relay which operatos when tho message rogistering curront
is opened by the district. The PCH-1 relay operated lights the FCH lamp and .
provents the R~-1 switch from advancing out of position 18. 1If the CS relay
(District} roleasos, the ¢all is not charged and hence tha R-5 relay not
operating advances the R-l switch to position 1 and the circuit is restored
to normal.

654 In coin typo districts the CS relay in tho distriot should
follow tho interrupter. However the sleeva rolay is held operated conrecting
negative coin battery to tho test circuit, operatirg the CR relay. Tho CR
rolay operatod, operatcs the WD=1 rolay and in turz thoe WD relsy. Tho CR
relay releases whon coin battery is removed from ¢he T lead, releasing tho
Whe1l relay. Tho WDel relsy rnormal advances the switch %o normal. Should
the C3 relay fail to releaso, positive coin battery operates the C relay,
causing the FCH and rCH~1 relays to operate and block the test circuit, In
oither case of false charge the district ssquenco switch continued to revolve :
vreventing the selector being seizod by a line switch. Tho R-l switch is
moved out of position 1€ by the operation of the C4 koy, which releases the
FCH and FCH=-1l reolays, and extinguishes tho PFCH lamp.

0P AUTOMATIC TEST

66 . The ST koy may be releassd at any timo to stop the routine
tost of the district circuits but the test aircuit doas not cease to .
funotion until the test at the timo of the rolease.of tho koy is com-
pleteds Tho rolei:d of the koy prevents tho Rel switch from sdvancing at
tho completion of tha tost thon being made; it also opens the circuit pro-
vonting tho re-operation of the TA, ST and ST-1 relays. If it is desired to
rostore tho test circuit to normal at the rolease of the ST key, the RN
xoy is oporated, causing tho circult td function as described under
“Completion of a Routino Tosth, ,

S¢ NEQUS

67. Should two mastor switches stop off normel or got off normal
at tho same time, 2 circuit is closed from battcry through the 726 ohms
rosistance associated with each mastor switch, make contact of tho ORV rolay
over the common lead to ground through . the winding of the MON relay, operating
tho relsy. Tho MON relay does not opcrate in sories with ono 726 ohm rosistance
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ajone. The MON relay operatod, closes a circuit lighting the MON lamp and
also oporates the MON-1 relay. Tho MON-1 reley operated, locks to ground on
cam U and c¢loses a circuit to cam D, advancing tho switch to position 1. It
also opons tho ground lcad from the make contact of the ST key to cam D,
provonting tho R-1 switch from advancing from normal,

68, The off normal switches are returned to normal by tho oporation
of the RN By, which causes the circuit to function as described under ‘
paragraph 44. With tho mastor switches normal, the MON relay releases. Upon
the release of the MOK rclay, the lamp is cxtinguishsd arxd tho MOF-1 rolay
relocasod. Tho MON-1 relay rclcsascd reestablishes the circuit from ground
through the contacts of tha ST koy, to the R-1 magnet, allowing thc tost
oircuit to continue its tast.

69. When a spare terminal with no associated group switch is
encountorcd on e master switch, a circuit is closcd through tho SPT ®Pelay,
spare torminal and CO dbrush, to ground thmugh the CE! relay, operating tho
two relays. The SPT rolay oporated [a) opons tho circrit to the MON rolay
preventing its oporation if a second mastor gwitch is off normal, {b) opous
tho holding oircuit for the ST and SP-1 rclays, rclodsing thom, and (o} it
closos a circuit from ground on the PC koy, through cams N and M (2-1),
break contact of the TR rolay, DR brush and spare ftormninal, rmak%e contact of
the OKN relay, * rosw rontact and winding of ths asscciatusd M magnet, which -
moves the brush mssemhly % the noxt tormiral. If this terminal is usod,
tho SPT rolay relucdas =sd the test procoodsa :

REVOLVING DISTRICT SWIDCH

70, Should the CS relay in thc district fa1l to release, the district
switch rovolves. In this case, ground is connccted to the TST lcoad ard
battery to tho slecvo. Should this condition occur as tho test circuit starts
its socond tost on the district the PBP and PBP-1 rclays operate and as tho
R~1 switch advancos to position 4 the PBP-2 rclay opaerates opening the slceve
and TST loadse The test circuit is held in this position as a trouble
oondition. The oporation of the CA k®y rcleases the rolays and reatoros the
eircuit to normal.
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Western Electric Company, Inc., (1 Page) Page #1.
Fquipment Engineering Branch, Issue 2 - BT~501123.
Hawthorne. Appendix No. 1.

Novenber 27, 1923, (*)

This appendix was prepared from issue 19 of T-501123,

METHOD OF OPERATICON
TEST CIRCUIT
For Automatic Routine Test of District Selectors - Line Switeh Type — Three
Digit - Full Mechanical Power Driven System.

This appendix cancels circuit requirements and test ¢lip date shown on pages
22 to 30 inclusive.

" ENG: J.J.Ba CHE'D BY: J.I. - AFP'D: H.L. MOYNES
12"‘8"'25. ' , E'R-CO

FIG iH.
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