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MRETHOD OF OPERATION :
Automatie Routine Sender Test Frame - For 2-Digit Subscriber’s Senders -
Panel Machine Switching System.

DEVELOPMENT
1. PURFOSE OF CIROUIT

l.1

This circult is designed to test 2-digit subscriber senders
arranged for use with sender selectors. The test circuit is connected
to- the senders under test by means of master and sender selectors
(200-206 type switches) which are automatically advanced to each sender
in succession or manually connected to any desired sender.

Partioular circuit, repeat and repeat 4 tests can be made and an
automatic pass bwsy feature is provided.

2. WORKING LIMITS

2,1

Hone.

OPFRATION
3. PRINCIPAL FUNCTIONS

3.1

3.2

3.3

3.4

The functions of this circuit are as follows:

To test first all non-coin senlers and then the coin senders
automatically. The identity of the sender under test is determined
by the reading of the index wheels on the master switches and the
associated sender switeh, and reference to a chart,

Upon the operation of the multi-test (MP) .and start (8T) keys
to make a series of tests in a certain order, on each sender in
the equipment, each test reproducing a certain type of call. This
seriss of tests includes most types of calls which the sender must

If the (ST) key 1s operated without the (MP) Key to make a
single test on each sender in rotation, this test being determined
by the position in whiech the route contraql and numerical switches
are set manually, or all numerical and selection switches if a
special number is used.

After connecting to any sender and before. starting & test to
test the sender for busy and if busy to wait until the sender be-
comes idle, or to advance to the next sender after a predetermined
period,
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3¢5 In each test to set the sender registers and as the sender ad-
vances for selections to ast as the selector in sending revertive
impulses to the senmier and at the same time to count these pulses
as a checke (On RCI calls to register the pulses from the sender
and to check as on mechanical calls). If the selection does not
check, to block the test set, operate an alarm &nd light lamps to
indicate the test and selection which do not check and how they do
not check. At the end of each test to restore the sender to normal
and to advance for the next teste

3.6 To make tests on a single test basis, and to repeat tests as -
desired,

4. CONNFOTING CIFCUITS
4,1 Two-digit subscribers senders.,
4,2 Time alarm circuit as specified.
4.3 Semder monitor inc. call circuit when specified.

4.4 Transfer key circuit when specified.

ANDEX

Fanctions
Cornecting Circuits
Testing Non-Coin Sender - Multi-Test
Connecting to an Idle Sender
Advanoing the Master Switch
Test Sender Switch Normal
Advanoing Sender Switch
Test Sender - Busy
Manual Pass Busy
Automatic Fass Busy
Prevention of Double Connection
Open Test lead Test
Test Semder - Idle
Pirst Test - Mechanical Direct - ABX
Skipping Firat Test
Second Test Meohanical Direct
Priming the Sender
Preliminary Pulse
Setting A and B Registers in Sender
Setting the Numerical Registers in 3ender
Tone for Semder Monitor "R" Wiring
Checking the Sender
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District Brush 8,7
Sender PFails Hod
3C Lead Cheock ' 8.9
District Group €.10
Office Selections .11
Skip Office g.12
Trunk Suard Test 8.13
Incoming Brush .14
Incoming Group, Final Brush, Final Tens 8,15
Final Units Selections 8,16
Incomine Advance 8,17
Incoming Advance "AN" Wiring g8.18
Pundamental Circuit Test 8.1y
Talking Selection 8420
Resetting the Switches .21
Sender Restored to Normal 8.22
Third Test - Incoming Overflow 9
Priming the Sender 9.1
Checking the Sender 9.2
Resetting the Swi tches _ 9.3
Fourth Pest - Zero Operator .10,
Priming the Sender 10.1
Checking the Sender 10.2
Resetting the Switches : 10,3
Fifth Test - Operator - "Threen” Digit -
Non-Coin - 11
Sixth Test - Uhassigned Code and Restricted
Service - 12
Seventh Test - Delayed Wipe Out 13
Priming the Sender 13,1
Checking the Sender 13.2
Eighth Test - Register Control 14 -
Ntnth Test - RCI below 10,000 with Stations 15
Priming the Sender 15.1
3 Relay Check X 15.11
Checking District and Office Selections 15.2
Registering RCI impulses 15.3
Stations : 15.31
Thousands . 15.32
Hundreds, Tens, Units 15.33
Final HP Pulse Sheet 2 15.34
Final HP Pulse Sheet 5 15.35
Registering RCI Impulses Sheet 5 15.36
False Trunk Closure " 15,37
Checking the Sender 15.4

Stations 15.41
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Assume ®hat the multi-test key is operated to make all the tests on

each sender.

6.1

6.2

Advancing the Maste; Switch R25 Pos, 1

With all switches in their normal positions and the (M?) key
operated, the operation of the start key (ST) operates the (T) re~
lay, from ground on cam (X-2), thru normal positions of the R24,
20, 3 and 1 switches operating the (T-1) relay from ground on the
(ST} key. The (T-1) relay operated, advances the (R-25) switch to
position 2, releasing the (T) 2nmd (P-1) relays. As the (R-25)
switech enters position 1 3/4, the (MS) relay operates to ground on
the normel terminal and (R3) brush of master switeh 2 and locks,
advancing the (R-25) switch to position 3, ground from SS3-025 (SA
wiring) or ground from the RS arc normal (3B wiring), cam (A) ad-
vancing it to position 4. 1In position 4 the (AX) relay operates
through the make contact of the (MS) relay, advancing the (R-25)
switech to pesition 5. In position 5, the (AX) relay releases, and
ground, on cam (0-25), (M3) relay cperated advances the (R-25)
switch to position 6. In position 6, rround from cam (0-25) is
closed through the make contact of the (MB) relay and cam (G-25) to
the windings of both master switch magnets, and also through the
break contacts of the magnets and cam (I-25) to the non-inductive
winding of the (AX} relay, energpizing the switch magnets but not
the (AX) relay. When the break contacts of both mapnets have orened,

~ the (AX) relay operates, advancing the switch to position 7. As the

switch leaves position 6, the stepping magnets release, advancing the
brush assembly of the master switches one terminal, ziving access to
sender selector switch 1. The (AX) relay releases in position 7 amd
ground from cam (0-25) (SA wiring) or thru the SY and RS2 ares (SB
wiring) advances the (R-25) switch to position 17.

Test Sermder Switch Normal R25 Pos. 17

In position 17 a test is made to insure that the selected sender
switch is on normal. A circuit is closed from battery through the
(R-25) magnet, cam (D-25) normal terminal and brush of arec (TST) of
sender switch .1, terminal 1 and brush of arc (T9T) of master switch
2, (¥S) relay operated, cam (3-25) to ground on (ST) key, advancing
the (R-25) switch to position 18. This serves as a test for the
selected sender switch since it must be in its normal position be-
fore the (R-25) switch will advance from position 17. Should the
{R-25) switch remain in position 17 an abnormally loug time, the
time alarm circuit operates and functions as will be dascribed under

TIME ALARM CIRCUIT,
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6.3

6.4

Advancing Sepder Switch R25 Pos, 1€

In position 17 3/4 to 1€, ground from 353-025 (SA wiring) 1is con-
nected through the (M3) relay operated, cam (5-25) (S¥) brush and
terminal 1 of master switch 2, to the winding of the marmet of sender
selector switch, and also through the break contact of the selector
magnet, terminal 1 and (AX) brush of master switch 1, caa (I-25), to
one side of the irnductive winding of the (AX) relay. The other side
of the inductive winding of the (AX) relay is connected to ground at
the (RS) arc of master switch 2. The selector magnet operates in
this circuit and when its break contacts open, the (AX) relay oper-
ates, advancing the (R-25) switch to position 1. The (MS) and (AX)
relays and the selector magnet release as the switch leaves position
18. The ralease of the selector magnet advances the brush assembly
of the sender switch to the first terminal, thus connecting the test
circuit to a sender.

Test Sender - Busy - R25 Pos. 1

?he (T) and (T-1) relays operate as before, advancing the (R-25)
switch to position 2 on its second revolution. The (SB) relay oper-
ates. Battery through the secondary windine of the (T) relay, Tl
relay operated, (TST) bdrush and terminal of master switch 2, (TST)
dbrush and terminal of semler switch 1, is connected to lead (TST) of
the sender. If the sender is busy, the {(T) relay is held operated
and the sender busy lamp (SB) lights, remaining lighted until the
sender becomes idle or the sender switch is advanced to the next
sender.

6.41 Manual Pass Busy Rl Pog, 2

The (BM) key operated, connects ground to the winding of
the sender selector magnet which operates. It also operates
the (BM) relsy and the (BNT) or (BY) meter. The (BM) relay
operated holds grouné& connected to the meter -after the (BM)
ey has been released to insure the meter time to operate.
When the meter is fully operated, it short-circuits the (By)
relay releasing the relay. The release of the (EM) relay or
key releases the meter. Whem the key is released, the sender
selector magnet relesses advancing the sender switch to the
next sender. If the (BM) key is not operated, when the sender
becomes idle the (T) and (T-1) relays release, conndcting to
the (T37) lead the {?-2) relay, which operates in series with
the sender () relay.

6.42 Automatic Pass Buasy (PB Wiring) R1 Pos. 2

" With the APB key operated when the time alarm switch has
‘advanced to the point preceeding the alamm point the (PB)
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relay will operate if the (DC1) relay is norml. This oper-
ates the (CA) relay and advances the test to the next sender.

Prevention of Double Connection

Should a district circuit test a sender at the same time that a
test circuit is making a busy test, and if the district (L) relay
and the (T) relay in the test circuit release simultaneously, thus
connecting the district selector and test circuit to the same send-
er, the (P-2) relay in the test circuit, comnected to the (TST)
lead by the release of the (T-1) relay, will npt operate, since it
is short-circuited by ground on the (TST) lead in the district cir-
cuit., With the (T), (T-1) and (T-2) relays released, and the (R-25)
switch in position 2, ground through the (ST) key operatad, (CA)
relay normsl, cam (%W-25), (T-1) and (AD) rslays normal, cam (N-25},
is connected to the contacts of the 149-K interrmnter (DC). When
the interrupter contact B closes, the (DC) relay operates, and locks
indererdent of the interrupter, in the circuit just described. %hen
the 149-K interrupter closes its F contact, the (REP) and (CA) re-
lays opsrate. The (REP) relay operated, locks and opens the circuit
which advances the sender switch. The (CA) relay operated, locks
and advances the (R-25) switch to position 17. Circuit: ground on
cam (0-25) relays (MS), (3) and (BC) normal, (ST) key and (CA) relay
operated, cam (D-25) to the (R-25) magnet. As the (R-25) switch
passes position 2 1/2, the (D0-1) relay operates thru the make con-
tact of the (DC) relay, and locks to ground on cam (W-25). The
(DC=1) relay operated, opens the operating circuit of the (DC) re-
lay. When the (R-25) switch left position 3, the (DC) relay re-
leased, The (R-25) switch advances from position 17 to position 18,
Circuit; battery, (R-25) magnet, cam (B-25), (CN) relay nommal,
(CA-2) relay normal (QB wiring}, (CA) key normal, (MS) relay nomal,
to ground on cam (S-26); or when the (CKN) relay is operated, cam -
(c-25), (F) contact of the interrupter, (RT) relay normal (AK wiring),
(sC) and (CT) relavs normal, (CA} key operated, (M3) relay normal, to
ground on cam (S-25). In position 18 the (AX) relay operates through
ocam (K-25), to ground on the (RS) brush of master switch 2. The (AX)
relay operated, advances the (R-25) switch to position 1, releasing
the (CA) and (REP) relays. The gperdtion is -the same from this point
as dessribed abovs, oxne{at. that if the sender is still busy, ground
on lead (TST) holds the \T) relay operated, which in turn lights the
sender busy lamp, also the (TI) lamp. As the (R-25) switch leaves
vosition 2 the (DC-1). relay releases.

&) Tes e 5 Pos, 2

In caze the test lead of the sender is open, the operation of
the test circuit is the same as deseribed in paragraph 6.5. The
(R-25) switch advances from position 1 to position 2 on the second
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revolution but the (DC) relay does not again operate since the (DC-1)
is locked up 2nd the (R-25) switch is blocked in position 2. The
(?L?) lamp lights and the alamm circuit operates giving an audible
alarm. The automatic pass busy feature is ineffective as the (DC-1)
relay is operated,

6.7 Test Jender ~ Idle

When the sender selestor switch connects to the terminsl of an
idle sender, the (T) and (T-1) relays release. The (T-1) relay re-
leased, closes the (TST) lead of the sender, through the winding of
the (T-2) relay, to ground through the (FC) key and SS82+-R25, hold-
ing the sender busy to all district seleztors and operating the (T-2)
relay and the sender (T) relay. The (T-2) relay operated, operates
the (AD) relay. The (AD) relay is made slow to release so that it
will not release in case the (T-2) relay is released momentarily, by
a dbridging brush connecting ground from an adjacent busy terminal to
the test lead. The (AD) relay operated, opsrates the (CI) relay and
advances the (R-25) switch to position 3, the (A) cam advancine # to
position 4. - The (CI) relay operated, connects leads (¥T), (PR), (T)
and (R} from the sender, through to the testine circuit; and closes
lead (SC) to bdattery through 1600 ohms resistance to operate the
sender (SC) relay. 1If the (SC) relay in the sender fails to operate,
the sender will fail to function, and will block the test circuit.
After sufficient time has elapsed an alarm will be given. The (R-25)
switch remains in position 4, during the test on the senier,

EIRST TEST MECHANICAL DIRFOT ABX

Provision is made to emable the testing circuit to test the sender on
a mechanical direct call to an automatic PBX. This class call is the
first of a series arranged for on the multi-test basis., However, since
the senders are not equipped to make PBX selections this test is skipped.

7.1 Skipping Pirst Test

With R25 switch in position 4 the route control switeh R1 is ad-
vanced to position 2 over the Bl cam, make contact of the (MT) key,
cam W-20 cam R-24, cam EB-25, (AD) relay operated, (T1l) and (CA) re-
lays normal, the (S?) key operated, normal contaots of the (¥C),
(S) and (MS) relays, to ground at 533-025. When the route control
switch reaches position 2 it advances diresctly to position 3 by
local sround at the B2 came. The (R1l) relay operates: through the DI
cam, the break contact on the (CH) relay to ground over the circuit
for advancing the (R1l) switoh to position 2. The operation of the
(R1) relay connects battery to the winding of the (DB), (Da), (OB),
(0G), (CDA}, (CDB) and (CDC) relays. Ground through the various
cams of the (R1) switch in position S is connected throush cross
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connections to advance the register sequence switches for controlling
the code, district brush, district group, office brush and office
group selaestions, A lead which 1s marked with a number is cross
connected to a2 lead bearing the same number. A lead marked with a
cross as may be required by the particular conditions under which

the circuit is to be useda

As each register switch is set a circuit is closed to operate
the associated relay and when all the register switch relays are
operated a series circuit through the relay contacts advances the
numerical switch (R2) to position 2. This circuit is through the
(¥C) relay normal the (CDC)}, (CDD), (CDA) relays operated, cam (F8),
relays (OB) and: (DB) operated to ground on the make contact of the
(D3) relay. Since the office group switch is not required to be set
the (0G) relay is not operated.

The (R2) switch immediately advances out of position 2 by local
ground at the (B2) cam.

This test is for the purpose of checking the operation of the sender
in controlling a mechanical direct class call. With the (R2) switch in
position 3 the class switch (R4), compensating resistance switch (R23),
talking seleotion. and the several numerical control switches are set from
ground on various cams of the (R2) switch through the corresponding cams
of the (R1), (R4) etc. switches to battery through the winding of their
respective (R) magnets.

The class switch {R4) advances from the position in which it was last
used to position 2 for this class of c¢all and the numerical switch ad-
vances from the position last used and take a setting to register number
9689, The numerical switches are wired for recistering a particular num-
ber which is assigned for each routine test on a malti-test basis. The
compensating resistance switch and the talking selection switch are cross-
connected to meet the actual working oonditions under which the sender
circuit is used.

For this test, assume the compensating resistance switch (R-23) in
position 7, and the talking selection switch (R-5) in position 3. As the
class, talking selection and compensating resistance switches take their
positioas, the (CL), (T3), anmd (CR) relays opsrate from battery, make con-
tact of (MI) relay, winding of the (CL), (TS) and (CR) relays in mmltiple,
cams of the corresponding gwitches, cams of the numerical switches to
ground.

Yor coin senders only, when the class switch (R-4) is set, the (CE-1)
and (CE-3) relays operate. Circuits: battery, winding of the (CH-3)
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relay, lead 1, and battery winding of the (CN-1) relay, leed 5, cam L-4,
cam J-25, (ON) relay operated, CA key and (MS) relay normal, to ground on
cam 8"250

fhe operation of the (ON-1) and (0N-2) relays differentiates between
tests to be made on coin and non-coin senders as hereinafter described,

8.1 . i he Sender 4 °

?he (DY) relay operates over the dialing loop as soon as the Cl
relay operates. With- all of the numeérical switches set and relays
(c1), (CR), (?3) operated ground is cormected to the armature of the
(DY) relay. The closure of the F contact on the 149-¥% interrupter
operates the (IN) relay. Circuit: secondary winding (IN) relay, F
contact, (DY) relay operated, cam (V-20), lead 4, numerical registers
set for nura@r 9689, cam (R-2), (CL), (TS} and (CR) relays operated,
make contact (M) key, lead 5, cam (W-20), lead 2, cam (R-24}, cem
(B~25), (AD) relay operated, (T-1) amd (CA) relays normal, make con-
tact of (37) key, (®C), (S) amd (M3) relays normal, cam (0~-25},
ground. The (IN) relay looks over the same circuit and when interrupter
contact B closes the (3-24) switch advances to position 2 over the
same circuit. As the (R-24) switch leaves position 1, the (DY) relay
and the (L) relay in the sender circuit release, releasing the (IN)
relay. As the (R-24) switch pesses position 1 1/2 the (AV) relay oper-
ates and loocks. Circuit: leads (L) and (D) cam (D-22) to ground on
"the (37) key, or, when the (I3) relay 1s operated, through the make
contact of the (IS) relay, lead H, cam (D-21) to ground on tha (S?)
key. For this test the (13) relay is not operated. With the (R-24)
switch in position 2, the impulser switch (R-3) advances from position
1 to position 2, and the pulsing circuit also is closed, operating the
sender (1) relay. The pulsing circuit is traced from battery through
the winding of the (1) relay in the sender, (R) over the ring, ter-
minals 4-4°' (Cl) relay contaot, contacts (DP) relay if used, cam (T-24),
lead (I), 500w, lead A normally closed contact of "L* dialing interrupter,
oam (H-24), lead (N), 500w, lead ¥ contacts of (DP) relay if used,
lead 84A normal contact of (TK) relay, or .thru tome coil, ("R" wiring)
lead 924 (CI} relay contacts, terminal 3-3', back over the tip to
ground through the winding of the balancing coil in the sender.

8.2 preliminary Pulse R25 Pos. 4, R24 Pos. 1-2

The release and reoperation of the sender (1) relay as the (R-24)
switch passes from position 1 to 2 simulates a preliminary pulse condi-
tion on the sender. When the interrupter closes its (P) contact the
(PP) relay operates and locks to ground on cam (E-24). The operation
of the (AV) and (PP) relays causes the high speed interrupter switch
to advance through one complete revolution. Circuit: dbattsry, wind-
ing (R-22) magnet, cam (B-22), lead (B}, (L3} relay normal, lead (J),
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(AV) amd (PP) relays operated, cam (6-24), lead 3, cam (K-4) to
ground. During the one complete revolution of the switch the con-
tact of cam (I~22) opens and closes ten times, producing ten impulses
representing the maximum loop, fast pulse condition imposed by the
dial for controlling the sender. As the interrupter revolves, the
Pulsing circuit is opened at cam (L) ten times for each revolution.
€am (L) may be short-circuited through the other cams on the inter-
rupter and register switches. Therefore the setting of the register
switches determines the number of impulses transmitted to the sender.

Setting A isters 3

As previously stated, the sode switches for this test are set in
positions 3 and 5. With the first code switch set in position 3,
only two pulses are sent, as interrupter cam (L) is short-circuited
if all positions except 3 and 4. These two pulses set the sender (A)
register in position 2. The short-circuit around cam (L), is closed
from cam (R-24), cam (J-24), cam (0-11), cam (N-11), cam (P-22), in
position 4'3/4‘1:0 18, As the pulse interrupter switch leaves position
2, the (AV) relay releases. As switch (R-22) leaves position 12 the
(PP) relay releases. When the interrupter switch reaches position 13
the (R-24) switch advances to position 3. Circuit: winding (R-24) '
magnet, cam (C-24), lead (X), lead (C), cam (D-22), to ground on the
(9r) key. As the switch passes position 2 1/2, the (AV) relay opers=
ates, and locks over the circuit previously described to ground
through cam (D-22). The (FP) relay remains locked. When switch (R-22)
reaches position 1 it is advanced over the same circuit as before and
makes anothsr revolution, sending pulses over the impulse circuit, to
set the (B) register in the sender. The short-circuit around the (L)
cam is closed through the cams of the second code switch, sending four
pulses. The (AV) relay-releases as previously described advancing the
(R-24) switch to position 4.

8.4 getting the Numergeal agg;gjor! in Sender

Since for this class of call there is no 10,000 digit, the (R-24]}
switch advances immediately to position 5. Circuit: battery, winding
(R-24) magnet, cam (D-24), lead 3, to ground through cam (K-4). The
numerical registers in the sender are set for the test number 9689,
in a similar menner to tbat just described for setting the (A) ami (B)
sender registers. Pulses for one digit are sent in each position of
the (R-24) switch, from position 5 to position 8. When the pulses
for the units digit have been sent, the (R-24) switch sdvances to
rosition 12, by class ground at 383-D24. As the switch passes posi-
tion 11 3/4, the (T) and (R) leads are disconnected from the pulse in-
terrupter at cam (H-24) and are closed through the 27-A repeating coil.
The circuit is traced as follows: lead (T} from the sender, 1ead (M},
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500w, lead (N), cam (U-24), winding of the 27-A repeating coil n"g@
wiring, lead 1, cam (Q-4), 1lead 3 and (0), break contact of the.
(MAY~1) key, cam (D-1], lead (I), cam (?-24) position 12, over the
ring lead to the sender. This circuit holds the sender (L) relay .
operated. With the (R-24) switch in position 11/12 the (CH) relay
operates. Circuit: bdattery, winding lead 3, (MT) key, cam (P-24),
lead 2, to ground on cam (I-3)s The (CH) ralay operated, (a} locks
to ground through cam (8-1) and (B-1l), (b) releases the (RI) relay
and in turn releases the (DB}, (D3), (OB), (CDA). and. (CDB) relays,
(¢) operates the (WC) relay. The (¥C) relay operated, releases the
(NI) relay, locks, and closes a circuit from ground on its armature,
'lead 6 and 103, cam (B-24), to battery throuch the winding of the
(R-24) magnst, advancing the switch to position 13, the (4) cam ad-
vancing it to position 14. The (NI) relay released releases the
(crL}, (CR) and (TS) relays. Since the (CE-1) relay is not operated
the (R~-24) switch advances to position 17.

8.5 To ) H r "R® Wird

At all times when pulses are not being dialed into the sender
the (TN) relay is operated which places a distinective tone on the
np® and "R" leads for the sender monitor.

8.6 Ch e g

The impulse switch (R-3) is in position 2, having advanced off
normal, from ground on cam (K-24), as the latter switch entered
position 2. When the (R-6) switch is set the (DB) progress lamp
and the $0 match lamp ligcht from battery on cam (H-20). When
translation in the sender is completed the tip side of the funda~
mental circuit is closed operating the (L) relay in the impulse
circuit and the sender (STP) relay. Circuit: dattery, winding of
the (L) relay (10-2) and (1~1) relays normsl, (AV) key normal,

(*Q" wiring) (SS) relay normal, (CK) relay normal, cam (X-3), cam
(3-20¥, (?F2) and (F1) relays normal, cam (R-24}, (CI) relay oper-
ated, aros (F?) of master and sender switches, through the stepping
relay and associated apparatus-in the sender cirouit to ground.
The (1) relay operated, (a) locks through the break contast of the
(10-2) relay and its own make contact and over the fundamental cir-~
ouit as just jraced, (b) operates the (L-1) amd {L-2) relays through’
. cam (M-3), (c{ connects ground through the 6 types interrupter, to
one side of the windings of the (P), (P-1) anmd (P-2) relays. The
(1~1) relay operated, locks thru the secondary winding the (SS) re-
lay normal the "AV" key to ground on cam (XK-3), and opens the oper-
ating circuit of the (L) relay which is now locked through its make
contaot. The operation of the (L-2) relay opens the opsrating cir-
cuit of the (D) relay. The first closure of the 6 type interrupter
operates the (P) relay. Circuit: ground through the interrupter,
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(L) relay operated, (P-1) relay normal, cam (F-3), lead 5, cam (H-20)
to battery. The operation of the (P) relay closes a circuit from one
side of the windings of the (P-1) and (P-2) relays, cam (B-3), lead 9,
to ground on cam (0-20). When ground is removed at the interrupter
the (P-1) ‘and (P-2) relays operate in series with the (P) relay, to
battery on cam {H-20). The operation of the (P-1) relay connects the
second ground pulse through the interrupter, winding of the (0) count-
ing relay, cam (P-3), lead 5, to tattery on cam (H-20), operating the
first counting relay. When the interrupter again removes ground from
the circuit, the (0') relay operates in series with the (0) relay,
both relays locking through cam (E-3) lead 9, to ground on cam (0-20).
The operation of the (0') relay transfers the pulsing lead to the
winding of the (1) ocounting relay. The operation of the (P-2) relay
connects ground from the interrupter to the fundamentsl circuit,
short-circuiting the releasine the stepping relay in the sender. In
this way, the interrupter sends back the pulses to the semnder,
simulating the (A) commutator in the district circuit, releasing and
reoperating the stepping relay, and operating the sender counting
relays, until sufficient impnlses have been sent to satisfy the send-
er. At the same time the impulses cause the operation of the -count-
ing relays in the impulse circuit. Whem the sender  is satisfied,

the fundamental circuit is opened, and the (L) relay releases, dis-
connecting the interrupter from the counting relays.

District Brush

Por the code set up for this test, the cross comnections are
assumed to be such as to require district brush 0, district gromp 8,
and no office selections. Therefore, for the district brush selec-
tion, one impnlse satisfies the sender, and the (L) relay releases,
leaving the {0) and (0') relays only, locked. The release of the (L)
relay releases the (1L-2) relay, operating the (D) relay. Sircuit;
battery, winding of the (D) relay, cams (C-20), and (G-20), cam (I-6),
lead (0), (1) counting relay normal make contact of the (0) counting
relay, to ground. This circuit is completed only when the mumber of
operated counting relays in the impulse cireuit agrees with the num-
ber recorded by the setting of the district brush switch (R-6), show-
ing that the sender has functioned correctly. The (D) relay operated
advances the (R~20) switch to position 2, by ground from the blocking
relay normel or the ¢BREP¥ and "TA" keys opserated, which position and
(D) relay releases. The (P}, (P+~1), (P-2) and all the operated count-
ing relays release as the (R-20) switch leaves position 1 1/4, and
the (DB) progress and $#2 match lamps are extinguished.

Sender Pails

If the mumber of pulses required to satisfy the sender differs from
the number required by the setting of the district drush register
switoch, the circuit for the (D) relay is open at the contacts of the
counting relays and it does not operate. The (R-20) switch will,
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therefore, remgin in position 1. In this event, the (DB} progress

‘lamp and the zero match lamp remains lighted, indicating tlmt the

failure has occurred in gelecting district brush O. When the time
alarm circuit has counted a certain period of time, a lamp lights and
sn audidle signal is given. The pulse lamp (PL] key is now operated
operating the (PL} and (PL-1) relays which light the lamp which
corresponds to the number of pulses received by the sender. Surpose

" that- in this case 4 pulses were required to satisfy the sender. The

(), (1}, (2) and (3) counting relays with their oorraapnnding prime
counting relays would be locked up, and the 3 lamp will light. Cir-

-cuit; dattery (PL-1) relsy operated, S lamp, (4) counting relay nor-

mal, (3), (2), (1) and (0} counting relays operated, cem (E-3), lead
(9}, to ground on cam (0-20). The (CA) key is operated as described

- in paragraph 29.06, to advance the test.

8.9

LI Wirin

- 'While the R20° switch is in position 1 the SC load which was closed
by the operation of the (01} relay applies an operate test of 1600w to
the (SC) relay. When the RRO switch arrives in position 2 the (SN2)

" relay operates closing the progress lamp and 3¢ lead. The (SN) amd in

8.10

turn (SN1) relays operate, closing the SC lesd directly to the (3N) re-
lay from 3534-Y20 and closing the checking 1ead to the (D) relay at
332-320. When the selection chescks ok ., the advance of the R20 switch
and release of the (8N-2) relay leaves the (SK) relay locked thru the
(SR-1) relay. If the SC lead opens permitting that relay to release,
the path for advancing the R3 switch remains open.

Assuming that the district brush pulses checked correctly, the
(R-20) switch is advanced to position 2 by the operation of the (D)
relay, as explained in peragraph 8.7. The sender advances to dis-
triet group selection position reducing the resistance om the (SC)
lead sufficiently to operate the (8N) relsy but not the (M3} relay.
The (SN) relay operated operates the (SN-1) relay. The (R-3) switch
then advances to position 3. Circuit: battery, (R-3) magmnet, cam
(B-3)y 1ead 7, csm (N-20), (SN~1) aml (M3} relays normal, cam (W-—4),
(D) amd (BP] relays normal, cam V24 to ground at the “SP" key etce’
As the (R-3) switch advamoes to position 3, the (1-1) relay releases,
elosing the fundamental circuit as treced in reragraph 7.3. Relays
(L) (L-1), (1~2}, (P}, (P-1) amd (P-2) reoperate as explained for
district brush selection. The pulses are counted as before, except
that the battery and ground for the pulse and counting relays are
supplied over leads 6 and 10.in district group selection. Since
district group 8 is required by the register setting, 9 pnlses will
be required by the sender. The operating circuit for the (D) relay
is through a cam of the district group register switch, lead 8,
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break contact of counting relay (9), make contacts of all other oper-
ated counting relays to ground on cam (0-20). The operation of the
(D) relay advances the (R-20) switch to position 3, releasing the
pulse and counting relays and the (D) relay. The (R-3) switch now
advances to position 4. Circuit: battery, winding (R=3) magnet, cam
(B-3), lead €, cam (N-20), (SN-1) relay operated, (MG) relay normal,
‘oam" (w-4). (D) rolay normal, (BP) rolay nomsl."

Ofﬁco 39 ti.

The. ﬁmdamontal circuit for office selection is traced from
battery, winding of the (1) relay, .(10<2) amd (I-1) relays normal,
(AV) key, (SS) and (CK) relays normal, cam (§¥-8), cam (S-20), (TP2)
and (Fl). relays nomsl, cam (Q~=24), (CI) relay operated, master and
sender switches, lead (FT), winding of sender stepping, overflow and
(76) relays, lead (FR), master and semter switches (CI) relay., cam
(R~24). one 18-AF resistance (assuming the compen “at ing res istance
switch in position 7), cam (J-23), (P-20), to ground on cam (0-20}..

* Phe ('BG) relay in the sender operates advancing the sender to the

position for office brush selection but the (L) relay in the test
circuit does not operate. When the fundamental circuit again closes,
the (T6) relay and resistance are short-circuited, lowering the re-
sistance in series with the () relay sufficiently to allow it to
operate. The office seleotions are checked in the same mammer as the
district selections. The circuit is so arranged that 300 ohms of the
compensat ing resistance is short-circuited through cam (X-20), during
office group, incoming group and final tens. selection, for the purpose
of giving an absolute minimum-of 900w in the total fundamental resist-
ance (normal minimum 1200w).

812 Skip 0ffice

 Por this particular tést, office selections are skipped, The (D)
relay operates to ground on office brush cam (I«8), and advannes the
(R-20) switch immediately to positiom 5. . In position 5, ground on
cam (H-4) advances the (R-20) switch to position 6. The (R-3) switch
advances froe position 3 to position 5 from ground on cam (0-20), and
to position 6 for "incoming test” through contact (B) of the 149-K
interrupter,. to ground at 882-L24 when the hundreds digit has been
dialed, The (I} relay relsases as soon as the (R-3) switch starts:
advancing. While the (R-&O) and (R-3) switches are advanocing through
the office positiqns on a skip office test, the (L-1) relay is held
operated through cam (K-3), lead 1, to ground on office brush cam
(I-8)s The fundamental circuit is thus held open, preventing the
(L) relay from operating until the (R-3) amd (R-20) switches are in
their proper positions.
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€.13 Trunk Guard ggst

The fundamental circuit is closed and the sender (?G) relay is
tested for non-operate. Lead (FR) is connected to ground onm cam
(u-20), and lead (FT) is comnected through cam (N-3), to 48V bate
tery through two 40-P resistances (12400 obms) or to 24 volts with-
out resistance. This represents the most severe non-operate condi-
tion of the semier (T?G) relay. The (R-3) switch remains in posi-

tion 6 for a period of 1 second after which it advances to position

7, under control of the 149-K interrupter F. The (A) cam advances

it to position 9. In positions 7 and 8 the (TTG) relay is connected
in the fundamental circuit in place of the non-operate test. If the
(16) relay in sender operated while the test circuit was in position

‘6, {non-operate test), the (PIG] relay will operate, lighting the

(TPG) lamp and operating the (CK) reley. The (CR) relay ovperated,
locks to ground opening the fundamental circuit and thus preventing
the operation of the (L) relay. This blocks the test circuit. Whem
sufficient time has elapsed the time alarm gives an audible and
visual signal. If the (TG) relay in the sender has not operated,
the (TTG) relay does not operate, due to the high resistance in the
sender circuit. When the (R-3) switch reaches position 9, dattery
through the winding of the (L) relay is connected to the fundamental
circuit operating sender {7G) relay but not the (L) relay in the
test circuit. The sender is advanced lowering the resistance in

series with the (L) relay, causing it to operate.

8.15

Incoming brush selection is checked in a mamer similar to that
of distriet selections. The fundamental circuit for the incoming
solections is the same as described for office selection axcept that
600 ohms compensating resistance is included instead of 300 ohms,
3ince for this call, the (TD) switch is set in position 10, 9 im-
pulseswere sent to the senmder, and incoming brush 4 solected under
control of the sender translator; therefore, 5 impulses are required
to satisfy the sender. When the (L) and (1-2) relays release, the
(D) relay operates to ground on cam (0-20). The operation of the
(D) relay advances the (R-20) switch to position 7. The (D) relay
relsases when the (R-20) switch passes position 6 1/4. The (R-3)
switch is advanced to position 10 through cam (B-3), over lead 8,
cam (N-20), (SN-1) relay operated, (M) relay normal, cam (W-4},

(D) amd (BP) relays normal to grownd at the "ST" key.

Incoming @Group, Final Brush, Final Teng

Incoming eroup 4, final dbrush 1, and final tens € are checked
in the same mammer, the (R-20) switch being advanced by the



(.58 rages, rage 17 )
Intu__LB'! -502378

929
Replacing all Previous
" Irsnaes.

operation of the (D) relay, the openting circuit of which: passes

" through the master switch for each selection in turn, break contast
of the first unoperated connting rohy. and make contacts of the
operated comting relays. If any of the selections does mot check,
the test is blocked, since the operating circuit for the (D} relay
w111 not be clossd. The blocking of the (R-20} switch lights a
progress and match lamp 8s already described and the operation of
the (PL) key lights the Imp shmdng the numbor of pnlceu roquired
to satinq the senﬁor.

8416 rina Se1 s

With tho (R-24) switoh in position 17, the fundamental cirounit
s ‘elosed, and final units are ‘checked as already described. When
units salection has ‘been checked the.(D) relay advances the (R-20)
switch from positiom 10.. Grownd from §33<H4 advances the R20 switch -
to position 14 where ground on cam (r«ao) l.dvamu the (R-s) switeh
to poaition 1'?. 3 ¢ ,

8.17 J;ms!m_u.nm

_ When~ ‘the 1nconlng uloctor adnnoos to 1ts “trunk closure poai-

 tiom, after the final selection has been mAde, dattery and ground

~are applisd to the tip and ring of thHe fundamental circuit in a ree
,Veraod direction, with respeot to regular selections, operating the
overflow relay in the sender and sdvancing the sender for talking
selsotion. The tast oirouit simulbfes this by comnecting battery.
thru the winding of the (L) relay to. 1éad (PR} instead of lead (PT).
The {1} relay operates sdvanoing the (R-3} switch to position 18.

The fundamental cirouit is opened and the (1) relay relsased as the
awitch leaves position 17. Then the advapace relay in the sender ‘has. .
operated, the resistanse of lead (86) 18 increased in the' sonder, re-
leasing the (SNl relay which iin turn réleases-the (BN-l) relay, am
‘the {R-20) switch advances to position.I15. Ground on cam (@-20),.
through cams (L-3) apd (C-24) advances the (R-24) switch to position
18. In position 18, the (T) and (B) leads are opened, rolening the
aondar (n) rolw, and the {sc) lead 1: opemd. y &y

8.18 Ing om' ‘,ggnﬁg’-. mg‘ n;, g";- gm" 0.

Artor the check for ﬁnal unitl aslootion ia completld the (RB)
relay opsrates in series with the (D} relay and loeks on its 8 wind-
ing. The fundameéntal ring 1s opened and comected to the (L) relay
and the fundamental tip is grounded. The R20 switch advances to
poasition 14 by gronnd ‘from 883-H4 apd the (R~3) switeh then advances
to position 17. The (I.) relay oporates as soon a8 the sender closes
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8.20

8.21

T

the . amdamental far 1nean1ng advance and when the (n-3) switeh arrives

in position'17. The (RB-1) relay operates, releasing the (RB) relay

and the test continues as 1n paragraph B.l%7.

re Test

1f testing oiroudt for 2 digit subscrider's senders is used the
operation of ths (IL}:and (P) relays operates, the (RBl) relay whiech
sdvances the R3 switch to positien 18, As the impulse;switch leaves
positionl?, the reverse battery fmdnmnul circuit 1s opened and the
(1) relay releases. The release of ‘the (L) relay allows the operstion
of the (Fl) relay which introduces relays. (TF) and (TF1l] to test the
fundemental tip and ring leads of the sender for crosses Or grounds
which in service might' régult in false trunk 6losure. If either of
these relays oyerate the: mz] relay operates snd lock- opening the
ﬁmﬂamntal tip and lighting the 'T‘!" lamp ? _

. When tho (AINL relay in the aender has operated ground through
the high resistance is introduced in-the w lead eironit releasing
the testing circuit: (SN) and {3¥-1) relays, which advances the im-

pulse switoh R20 to position 15; The dial control switch R24 is ad-
vanced' to position 18. In leaving position 17, the control switch
R24 dpens the tip and ring leads. releasing the senmier (L) relay.

The testing circuis (P) and (¥1) relays release and the fundamental
eircuit is closed for talking selection through the test cireumit (L)

,-relay’to graund in the sender.

: Por talking seloction. 3015 Zm e ol o karaer e e CROMAR through

the winding of the (L) relay as for other selectioms, to ground in

the sender sircuit. The (L) relay functions as'on the other sslec-

- tions to send and count impulses nntil the senler is satisfied, and
" then releases. The release of the (L) relay roleases the (L-2) re-

lay. If talking. selestion checks, the (R-20) switch is advanced to
position 16 by the operation of the (D) relay. The (D) relay oper-

‘ates through oams (C-20) and (F-20), cam (T-4), ‘lead 5, cam (G-5)

(sot»in position 2], lead 1, break contast of counting relay 2, (two
pulses being raquired to satisfy the senier for talking selection as
determined by the position of the talking selection switch), make
contact of the counting relays (1) and (0), cam (n—a). lead 9 to
gronnd through. cam (0-20).

sett $ob

‘AS the (R~20) switoh enters position 16, the (R-3) switch adw
vancea to position 1. Cirouit, ground on cem {Q-20}, cam (M-24),
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oam (B-3) to battery thru the (R-3) mgn.t. . ¥hen the (R-3) switch
reaches position 1, ground om cam {(J=3) operates the (D) relay whieh
advances the (R-20) switch to position i7. With the (R-20} switeh

in posltion 17, the (R-1) switoh advances to position 4. Cirouit;
ground, oam (Q-20}, Jead 5, make contact of the (M} key, lead 7
(CB) relay operated, (R-1) magnet to bcttory. The (CH) relay re~
loases, as the. (R-1) switch leaves ‘position 3 operating the (RI) re-
lay.. Cirouit; battery, (RI) relay, cam (U-1}, (CH) relsy normal,
lead 7, make contact of the (MP) key, lead 5, cam (Q-20) to ground,
The district brusk and group, 0ffice brush and group, and two code
letter rogis ter switzhes are set as desecribed inm parngraph 7.1 under -
control of the cross cormedtions to the route control switch (R-1}.
As each rogistor switoh is set, the relay associated with' it operates
from battery on the make contact of the.(RI) relay, to ground on the
cams of the (R-1) switoh, When all the relays are operated, the mu-~
merical switch (R-2) advances to position 4. Ciroult: battery, (R-2)
magnet, (N¥O) relay operated, make contacts. of register relays, (DB}
relay operated to ground. ‘As the switch leaves position 3, tho (W0}
rolay releases, oparathg the (¥X) rolay. to ground on the mgks eon-
tact of the (DB) relay. 'The advance of the (R<2) switeh sets the
nunerical register switches (no chaugo!, class, compensating- rosist-
~ance and talking selection switches in poaitions controlled by the
numerical switoh, As each switch is set, its ‘associated relay operw.
ates from battery ‘on the make contast of rehy (§1), to gronnd on

the cams of the (R-2) switqh.

8.28 W&

. When all register svitches are set, the (?) relay oporatea. Cir-
cuits P w!.nding of (T} relay, cam (P-25), make contact of the (x?) -
key, lead 6, oam (V-20), lesad 4, contscts of the pumerical register
cams, set for.the number 9689, lead 72, cams (35-2) ama (R-2), (CL),
(?87) s and (CR) relay operated, make contact of the (M) key, lead 5,
to ground on cam (Q~20).. The (%) relay oporated. operates the (T-1)
relay. The (T-1) relay operated; (a)’ discommects ground from the
(23T} lead, tims allowing the senier to return to nprmal, and releas-
ing the (T-2) relay, (b) advances the (R-20) switch to position 18
(Girouit: bvattery, (R-20) magnet, cam (B3-20}, lead 3, cam (T-25),
(P-1) relay operated, (S} relay mommal to ground) (o) comnects battery
through 17,500 ohm winding of the (?) rélay to lesd (7ST}, holding
the (?) relay operated until the sender is restored to nomal. Ground
through 80 ohms 18 connectsd to lead (TST) by the sender to hold the
terminal busy until 81l the sender register switches have reset. The
ground 3s then removed. The (T-2) relay released, releases the (AD)
and [CI}) relays. VWhen the sender returns toc normal, ground is removed
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from lead (?S?) releasing the (?) and. (‘2-61) rolqu, and reoperating
the (7-2j,.-(AD) and (CI) relays as previously described for the first
test. When the (R-20) switch reaches position .18 the (R-24) switch

" returns to normal-in a cirecuit through cam (c-m. lead 10, to ground
on cam (0-20). The (DY) and (IN) relays rinﬁernto as previously de- -
sorided in position 1 of the (R~24) switch. When the (B) contact of
the inteyrupter ukol. ground through the interrupter oontact, make
contact of the (IN) relay to oam . {3-24[ ‘advances the (R-24) switch to
position 2. The (R-20) switch i advanced from position 18 to posi-
tion 1 by ground on cam (I-24). The (R-25) switch remains in position
%. ‘l.‘ho gcirounit is now ready for the uoxt .test “INCOMING omnow'., '

‘V 9.

‘The parpose of this test is to check the operation of the sender whem an
incoming selestor goes to overflow. For this test, the numerical code, dis-
trict and office registers remain in the position last used. The maximum
1ine condition is used. :The (13) relay operates over lead 12, (H3) and (18)
keys lead 3, to ground on.cam (T-1}. The operation of the (IS) relay trans-
fers the pulsimg circuit from the high speed to the low speed pulse inter-:
rupter to prafuce-the most severe slow pulse condition. The fast and slow -
palses: are obtained by having one switch geared to revolve twice as fast as
the other. (Ooin:semders only) .The (R~-4) switch is set in position 3, open-
‘ing the cireult of the (ON-1) and (CN-3). relays at cam (1-4). The release
of the (ON~l) relay causes the preliminary coin test to be omitted.

9.1 Priming the Sender

The ‘impulses are sent to prime the senler, as for a mechanical direct
_oall, Positions 4, 9, 10 and 11, of the (R-24} switch are passed, since
‘& 10,000 digit, and stations digits are not required, the (R-24) switch
bolug edvanced through these positions by ground on. cam (K=4). With the-
(R-24) switch im position 12, :.the (CH) relay operates to- .ground on caa
{1-3), locks to oam (S~1) and operates the (N3) relay. Ground ‘on the
‘make contact of the (NC) relay advances the (R-24) switch to position 13,
the (A) oam advancing it-to position 14. . (Ses parsgraph 28.4). Groupd on
the break contact of the (CW-1} relay, advances the (R-24) switoh to

poaition A% . .
9.2 gheoking the Sender

.. The selestions are checked as im the cass of full mechanical calls
‘until incoming group selection has been cheoked. The (R-20) switch.
being in position 7, the (D) relay operates, advancing the (R-20) switeh

. to position 8. In position 7 1/2 to 13, ground from cam (I-4), to cam _
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: (e-ao) holds the (D} relay operated, uvnnnng the (R-20) switch to
position 14, where -the (D) relay releases. The (R-S]) ewitch is ad-
vanced from position 10 to positiom 17 dy ground on cam (P-20).
Ground on cam (M-4) sdvances the {R-3) ‘switch to position 18. . 45 the
(R-3) switch passes thromgh position 17, battery and groumd are re-
versed over the fupdaweuntal dirouit including the added resistance at
cam 834-720%: The reversal of battery operates the overflow relay in
the semder which aduncu for talking selection. This reprodwces the
condition in the sender when an ‘incoming selector goes to overflow,
The sonder should now restore the district and office circuits to mor-
mal and then retwrn to normal itseélf. Four pulses ars required by the
senier to advance the district to the last talking vosition, from which
it is released as after discopnestion. The advance of the sender cir-
cuit after the (OFL) relay operates opens lead (SC), releasing the (SKN)
snd (SN-1) relays, which in turn sdvances the (R-20) switch to posi-.
tion 15. Circuit; battery (R-20) magmet, oam (B-20), (SN-1) and (M3}
‘relays normal, cam (W-4) to ground on the .break sontact of the (D) re-
lay. Talking selection is then checked. The talking sslection switch
must be set in position for the maximum number of pulses for this test,
"as. this number will be required by the sender. The (R-20) switch is
advanced to position 16 by the operation of the (D) relay, if the im-
‘pulses for talking selection check. Should the overflow .relay in the
sender fail to operate, the sender will not advance and release the
(SK) relay, thus the (R-20) switch is blocked im position 14, and when
. a sufficlent length.of time has elapsed, an alarm will be given.

9.3. esett

When the (n-zO) awitch reaches position 17, ground on cam (Q-20)
through the make contact of ths . (CH) relay advances the (R-1) switch
to position 5. As the switeh leaves ‘position 4, the (CH) relay re-
leases. The release of the (CH) relay sets the register switches for
testing ocalls to the zero operator. Whem the registers are set, ground
through the make contact of the (M) relay, advamea the (R-2) switoh
to position 5. - :

FQURTH IEST - ZERO OPERATOR

This test is for the purpose of checking the operation of the serder
on a 0&ll to a special *A" operator. Por this test, the class switch
(R=4) is set in position 5 and the (Chd) switch in position 1, but the
(CDB) amd numerical registers remain in the position last used. The (CR)
and (T8) registers for this test are cross comnected so as to produce
conditions in the sender ‘equivalent to those obtained by dialing zero in
register service. .The settings of the (DB), (Dc), (OB} and (0G) switches
are controlled by that one of the (CL) relays which is operated. The
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maximmm 1ine is used, and the low speed interrupter, the (L3} relay beim
held operatéd with the (R-1) awitoh ‘in poution 5. ;

10.1 Priming the Semler

The priming of the sender requires omnly one set of ten pulses
which are set in position 2 'of the (R-24) switch. With the (R-24)
switch in position 3, ground on cam . ( J-4), adyances the (R-24)

- switeh to position 12. Wham the (R-S) switch is in position 2, the
(CR) relay operates, operating the (M0} relay which in turn advances
the (R-24) nitch. 'rm latter stops 1n posit 1on 17. .

10.2 Mmmé_@.-_:

The dfatrist and office seleations are checksd as on the previous
tests. The (R-20) switch reaches position 6 and the (R-3) switch
reaches position 6. If the sender has functioned properly, the (8C) .

'~ lead resistance i1s now increased due to the operation of the (ADV) re-
1lay in the sender. This releases the (9N) and (SN-1) relays advancing
“the (R~20) switch to position 8, In position 8, the (D} relay operates
to ground on cam (I=4}. 'The (n-ao) switch advances to position 14 and
immed iately to position 15.. With the (R~20} switch in position 14, the
"{D) ‘relay releasss and ground on cam (P-20) advances the (R-3) switch
from positien 6 to position 17. The (IL~1) relay, operated:in position
5 of the (R-3) switch, locks to ground on cam {H-4), holding the funda-
mental cirecunit open until the (R-~3) switch is in position 17, when the
(31~1) relay releases. Ground on cam (M-4), advances the (R-3) switch
to position 18. Talking selection takes place and if it checks, the
operation of the circuit is ‘as already described. If the sender fails
to take the proper setting frem the cofe dialed, it will not advance
‘and release the (3N) relay. a4 the (R=-20) switch will be blocked in
position-6. . _ SABARL

10.3 goggtﬂng‘ the Switches

When the (R<20) swiiwh reaches positiom 17, groumd on cam (Q-20),
.advances the (k-1) switch to position 6. In position 6, the (CH) re-
lay releases stopping the (R-1) switch to positiom 6. The separate
settingé of the (R=1) switch for the two classes of senders on calls
to the two digit operator, is made to provide for cases where coin
and non-coin senders mske different district and office aeleotions
for cans to toll and long diatance operators.

11, <— RATOR - TWO_DIGIT -

The purpose of this test is to check the operation of the semder as it
functions on calls to the toll or special operator. PFor this test, two
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digits are dialed, setting the two code registers in the sender. The register
switches are therefore set for sending two .sets of code impulses, but the nu-
merical registers remaln in the position last used. The distrioct and office
register switches are set for the proper code, and the (R-4) switch is set in
position 6. The (13). remy is held operated in position 6 of the (R-1) switch;
hemce the low speed mln interrunter is used, and -the closure: on cams (0-1)
and (D-1) give a maximum line conditior. The (ON-1) ‘relay remains unoperated
and the prolimlnury coin test is omitted. The priming of the semler and the
checking proceeds as already'described with the following oxception. When the
(R-24) switch advances to position 4, after the sending of the pulses for code
B, ground on cam (J-4), advamces the (R-24) switch to po:-iltion 12, thus send-
ing only two sets of pulses. The test is completed as described in paragraph
10, and the (BR~1) switeh .is advanced to position 7. 3ince a holding circuit
is closed in position 7 for the {CH) relay the (R-1) switch advances to poai-
tion € and the register switches are et for testing calls using an unassign-
ed code. 4s the (Rel) switch leaves position 6 the (1S) relay releases.

This test is for the purpose of checking the operation of the sender wien
a blank number is dialed, or when a number is dialed to which the calling -
station has not direct access because its service is restricted. However,
when the Yrepeating ccoil in”™ method of selection is used, this test can not
be made. 4180 when there is no code for restrictsd service calls common %0
all senders, this test can not be made. In 3ither of the above cases lead
(SRC) is connected to lead (A-8) and lead (SRC~1) is connected to (CR-8)
causing the (R-1) and (R-2) switches to advance to position 9, skipping this
test. Assume however, that the test is to be mede. The sanier under normal
conditions should route the: 3 calls to a special operator. FPor this test,
the (R-4) switch is set in position 7 and the numerical register switches
set for number 0-0-0-0. The high speed pulse interrupter is used &nd a
maximum line. The pulses are sent as already described. The district and
office selections are checked and tae circuit functions as deseribed in
varagraphs £.10 and 8.11. The (R-1) amd (R-2) switches are advanced one
position and the switches reset.

SEVENTH TEST - DELAYED WIPE OUT

Phis test ie to check the oporation cf the serder when a call is abandmed
before completion. In regular service, when the receiver is replaced on the
switchhook after dialing has been completed, the sender continues to make all
selections so that no.switch be left off-normal. The counting relays are dis-
connected howaver, and all selections are made from the zero counting relny,
until. final unita selection where tell-tale occurs.
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13.1

13.2

Priming the Sender

When the (R-1) switch advances to position 9, the (13} relay:
operates, transferring the pulsing leads of the control oircuit to
the low speed pulsas inpterrupter. FPor this test, the maximum line
condition is used. The register switches are set for 0=0-0-0, and
oross connected to check all selections on O, The class switch
(R-4) is set in position 8. A full mechanical code is used. The
(R-24) switch advances thru position 2 and 3 as on former tests,
sending pulses for setting the senmler (A) and (B} register. Ground
on cam (K-4) causes the (R-24) switch to pass position 4. 1In
position 5, & lead from cam (R-21) thru cam (8-4) to cam (J-24)
causes the impulser to send four single pulses, in positions 3,5,
7, apd 9. These four pulses set the four mumericel registers in
the sender for the number 1111. The (T) lead is comected, after
position 11 of the {(R-24) switch, over leads (M) amd (N), sam
(U-24), 27-io repeating coil, lead 1, cam (R-20) leads 3, 0, anmd I,
cam (T-24), to lead (R). Ground on cam {X-24), winding of the
(cC) relay, 1ead 13, is connected to the pulsing circuit thru cam
(Q-4) at cam (R-20). This coin feature does not perform any use~
ful function at this time. 4

hec th

The pulses are sent into the sender and the selections cheoked
as on the other tests. When the (R-20) switch reaches position 5,
the (T7) and (R) leads are opened at cam (R-20), releasing the sender
(L) relay. The sender then advances cormecting low rssistance
ground to lead (SC), operating the (M3) relayi ' The previously oper-
ated (SN) relay, operated the (SN-1) relay. The (R-20) switch ade
vances irmediately to position 6. ‘Circuit: battery (R-20) magnet,
lead (9), cam (U-25), lead &, (M3) relay operated, cam (W-4), lead
(12), cam (X-26), (C¥) and (CA-2) relays normsl, (0A) key, (¥3) re-
lay normal, to ground on cam (8~25). PFrom this point on, the test
is completed as descrided in paragraph 13. The remaining selections
are checked for zero selections in & manner similar to that descrided
in paragraph 8.6. Should the sender fail to connect relesse ground
to lead (SC), the check circuit will be dlocked and ah alarm given.

14. EIGNTH TEST - REOIZTER CONPROL:

This test is for the purpose of testing the recister control switch in
the sender. A full meshanical code is used, and the numerical registers
are set for code numbers 1111. The (13) relay is held operated to cam
(¥-2), comnecting the low speed pulse interrupter to the vulsing lecads; the
500 ohm resistances are short-circuited through cam (C~1), and (D-1}, thus
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simulating & minimum }oop with the 10,000 ohm leak in parallel with the
pulsing cam. The (R~-4) switoh is set in position 9. The method of making
the test is identical with that described under "3econd test - Mechamical
Direct”. (see yeragraph 8} éxcept that the method of setting the sender
numerical registers in ths sender, is the same as described for the wipe-
out test (psragraph 13.1). The oparation of the {CH} amd (XC) relays ad-
vances the (R-1) and (R-2) switches to position 11, resetting the register
switches for thes testing of RCI eal 1s, in a marner similar to that already
described.

This test is for the purpose of chocking the operation of the sender
on calls to mamal offices, oequipped with relay call indicator trunks.
For this test the numerical registers are set for number £789-NW. - The
other switches are set to suit an RCI code.  The (13) relay operates to
ground on cam (T-1), connecting the low speed yulse interrupter to the
circnit. The short circuits arcund 500 obm resistances are opensd in
position 11, thus employing & maxim 1ine lo00p in this test. ' The (R-~4)
gwi+tnn is set in vositiom 1l. ;

15.1 Priming the Jepder

The pulses are sent to prime the sender as in any full
mechanical test. _

15.11 (g) Relay Chegk

When "HY wiring is used a test of the sender (g).relay.
is made. The sender (8): relay operates and opens the funda-
mentsl circuit if dial pulses are selayed. Similarly the

. thousands pulses are delayed until the (373} relay operates.
~ The- (ST8) relay operates when office brush has been checked.
and the (R-20) switoh 1s in position 5. The (978) relay
locks and prepares the cirouit for advancing the (R-24)
switch to the thousands position after the code has . been
checked. Tais allows the sender (8) relay to operate. 1f
it does not operate and delay the trunk test the. senler will
spill mrong RCI pulses prematurely. A premature trunk
closure and assigmment is simulated at cam 24, closed posi-
tion 3/7. Since the number is under 10,000 ground on cam
. (K-4), -advances the (R-24) c(witch through position 4 to .
position 5. ©Positions 9, 10 and 11 of the (R-24) switch are
paseed, due to the closure of the same ciremit in those yosi-
tions. In position 12, the {0H) relay operates to ground on
can (1-6). operating the (N0} relay ani advancing the (R-24)
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switch to position 13, the (A) cam advancing it to position
14, snd ground on the (cn=1) relay advancing it to position
17 -

_ ist a Office gelection

- District dbrush, distrioct group, office drush, and office group
selections are checked as on a mechanical direct call. wWith the
(R-20) switch in position 5 the (DR, ROI) lamp lights and the
fundamental tip is closed through cam (M-24), cam (0-24), wind ing
of the (1LH) relsy and 15300 okms resistance. The {7G) relay in
the sender cireuit and the (LR} relay operate. The operation of

~ the (T8) relay advances the sender and the opsration of the (IR}

relay operates the (3-1) relay. The {G«1) relay opsrated, (s)
r@pvlies locking ground for the register and master relays, and (b}
advances the (R-3) switoh to position 6. Ground on cam (M-4) ad-
vances the (R-3) switch from position 6 te position 12. The (IOR)
and (7MR-1) relays operate thru cam (V-4) to groand on osm {9-20)
and connect leads from the contacts of the (%) aml (W) relays to
the stations register and lamp relays. The (3) relay operates
through the maike contact of the {DB«l) relay, break contact of tha
(S?} relsy, lead (8), cams (W¥~3) anmd (P-3), cam {N-4), cam !P-20!}
to ground. 7he operation of the (G) relay supplies the locking
ground for the register and lamp relays, and operates tha (00} re-
lay, over lead (4), cam (N-4), to ground on cam {P-20). The oper-
ation of the (CO) relay simulates the operation of the asgignment
key at an RCI position. The {PFP) amd (FR) leads are connected
througk the make contacts of the (CO) relgy, to the winding of tins
(SK+}, (8%~), and (M3) relays. Battery and ground ars disconnected
from the fundamental circult, releasing the (1) reisy in tho sarder
and advancing the sender to the position for semding R:I imvulaes.
The (1R} relay is roleased by the operation of tae (100! relay.

The RCI. pulsas sent out by the sender are of three :lazszcs;
battery through a low resistance giving a heavy negativa pulae,
battery through a high resistance giving a 1light negati.ve rlse.
and reverse battery through a hiph resistanse giving a iie ht O 85—
tive pulse. A group of four pulses is sent for regiziaring sanh
digit, the pulses for the stations letter bein~ sent firsi. One

- or two pulses in & group of 4 may consist of an open o' ieunit.

15.31 3Stations

The code set up for this test is &782.%. For %, the
first ‘'vulse 1s oven cirouit, second 2 1icht negative. Lhne
third open cirsuit and the fourth heavy negative. The
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. lsmp relay .(D) is to be operated. The operation in erder is
. . as follows: The first pulse, open circuit, causes no oper-
stion. The light negative pulse over the fundamental cir-
‘euit operates the (8§-) relay, which in turm closes a circuit
from-ground on its armature, {Z) relay mor. 1, winding of the
(W) relay to battery through:the 450 ohm winding of the (Z)

‘relay. Phis circuit operates the (W) relay but does not oper-
ate the (Z) ‘relay. The (W] relay operated, closes a circuit
from ground on 1ts make contact, (DR) relay operated, (sT-1)

' relay normal, to battery through' the winding of the (ST) re-
lay, which operates. The (3%) relsy operated, connects
ground to the (3P-1} relay, which however, does not operate,
being short-eircuited by ground through the make contact of
the (W) relay. The third pulse being open circuit, the oper-
ating ground for the (W) relay is removed. 4 oircuit is now
closed from ground on the (W) relay operated, 190 odm wind~
ing of the.(3) relay, holding the (W) relay operated ami
operating the (2) relay. The operation of the (2) relay per-
forms no useful funotion at this:time. The last pulse, a
heavy négative, operates. the (SN-) and (M0-2) relays. The
operation of the (SE-1) relay short-circuits and releases the
(W) relay, dut holds the (3) relsy operated. The operation
of the (MB-2) relay closés & cirouit throagh the (2) and
(DR-1) relays operated, (S?-1) relay normal, operating the
(D-3) relay. The (D-3) relay operated; (a) locks to ground
through its windings in series, (b) closes in yvert a oircuit
for lighting & progress, & match and an RCI lamp. The release
~0f the (W} and (Z) relays removes the short-circuit from the
wind ing of the (57-1) relay, allowing it to operste in series
with the (87) relay. The operation of the '(3?) and (87~1) re-
lays, ‘transfers the sslecting leads to the:-thousands lmp re-

" lays.

15.32 Thousands

Por thousands digit 6, the pulses required are positive,
‘heavy negative, open, light negative; and lemp. relays :(A)
"_a.ndh(g) are operated. The positive pulse releases the (3N-)
' relay and im turn the (£) -relay from the previons digit, and
operates the (8!*? ‘relay whioch closes a eircuit from ground,
(3§+) relay operated, (W) Felay normal (DR) and (87} relays
operated, (TH) relay normal, operating the (4-4) relay, which
locks through both windings in series. The heavy negative
pulse releases the (S9N+} relay and operates the (SN-) and
{(3-2) relays. The operation of the (SNw) relay operates the
(W) relay ss described above. The operation of ths (W) relay,



(__58 rages, Fage 20 )}

Tssue_3 BT

~502376
9

[

Replacing all Previous

Issues.

15,33

15, 34

15,35

15,36

-operates the (TH) rela'y in a circuit from bdattery, winding of

the (TH) relay, (TH-1l) relay normsl, (ST-1) and (DR) relays
operated, to ground on the make contact of the (W) relay. The
operation of the (M3-2) relay closes a circuit from ground on
the make contact of the (M-2) relay, (2) relay normal, (DR-1)
and (S7~1) relays operated, (®H-1) relay normal, to battery
‘through the winding of the (B<4)} relay, which operates. The

-(B-4) relay operated, locis through its windings in series and

closes in part a circuit for lighting a progress, a match, and
an ROI lamp. The next pulse, an open circuit, allows the (Z)

and (W) relays to operate in series, and the last pulse a

light negative, releases the (W) relay.. The (W) relay released,
allows the (TH-1l) relay to operate in series with the (TH) re~
lay in the same manner as described for the (3ST-1) relay. The
operation of the (TH) and (THw-1l) relays transfers the seleoting
leads to the hundreds lamp relays.

In a similsar manner, the lamp relays (B-5) and (D-5) are
operated in the hundredths group for hundreds digit 7, (A-6),
(B-6) . and (D-6) for tems digit €; (C~7) amd (D-7) for units
digit 9. As each set of relays is operated, the corresponde
ing pair of transfer relays is operated.

inal '. 1 p & -

When the senders are arranged to send a final positive
pulse, this pulse operates the (SN+) relay, and closes a ocir-
euit from ground, (SNt} relay operated, (W) relay normsl,
(DR) relay operated, {TH), (H), {7) and (U) relays operated,
to battery through the inner winding of the (PT) relay which
operates and locks.

Final H.P, Pulse (ZD Wiring & Avp.)

If 2L wiring 1s used no final pulse is checked and the
(U) relay operates the (F) relay, the operation of the (U1}
relay permitting the operation of the (¥1) relay. 1If ZM
wiring is used the overation of the (UU2) relay reverses the
connection of the marginal and sensitive relays and the final
heavy pulse is registered by the (F) amd (P1) relays.

Registerine

When the impulse switch arrives in the i:ﬁ__fs;it‘ion for check~
ing the first RCI digit, ground is commected for operating the
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(3) relay and also to-the (MG~-4) relay. The (M3-4).relay
- locks to the oparating ground shunting the path thru the
normal contact of the (GC) relay. The (MB-3) relay operates.
- thru. the normel contact of the {M3-1) relay and the (SN-3)
relay operates thru the normal contact of the (3NP) relay,
These relays are held operated in order to secure speedy re-
" lease with Jefinite contast pressure when their assoclated
relays operate from RCI impulses. The (GO) relay operates
following the (SN-3) relay, holding the operating path of
the (3-4) relay open during the call and preventing its
. reoporation if released by a false heavy positive pulse
which operates the (#3+) relay. The first pulse, positive
if any, operates the (SKP) relay, releasing the (gN-3) re-
lay oonnesting ground thru the (W) relay normal, to the (4)
rolay... The second pulse if light negative releases the :
(3¥P) relay if operated, causing the reoperation of the
(8¥-3) relay. The (SEN) relay operates, operating the (W)
‘'and ip turn the first steering relay (T or ST). If this
pulse is heavy the (M3-1) relay also ox:.rates releasing the
(M3-3) relay, apd operating the (B) relay thru the (z) re~
lay normal. .

- . %he third pulse, positive or oyen, relenes the (sm)
relay also the (¥3-1) relay if operated, which in turn re-~
‘operates the (M3-3) relay. The (8) relay operates. If the
(SFP) relay is operated releasimg the (SK-3) relay ground

thru the (W relay operated, opnratu the (C) relay.

The last pulse if 1ight negative operates the’ (sm)
slunting and releasing the (W) relay. If heavy negative the
(M3-1) relay also operates releasing the (M3-3) relsy, and
operating the (D) relay. The first pulse of the next digit
‘or an open period releases the last opsrated relays and the
(Z) relay. The A, B, C and D relays remain locked during
the test. At the end of the digit and second steering relay
(Tr-1 or ST-1) operates and locks. When the (U-2) relay
operates at the end- of the units pulse the PT and FR leads
are reversed and the final heavy positive pulse should oper-
ate the (S¥) ant (MG~1) relays, releasing the (M3-3) relay.
This operates the (F) relay. The (P-1) relay operates at
the end of the pulse, . -

If a heavy positive pulse is received during the check
the (M+) relay operates relsasing the (M3-4) relay lighting
the HP lamp and Treventing further checking. The detailed
operation of the register circuit is similar to sheet 2 am
the opontion vhen the *"MIN. CI" key is normal.
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As soon a8 the final heavy positive pulse (or final
units if no FHP pulse is used) is checked the (TF) and (TF-1)
relays are connected from 48 and 24 volt battery to the FR
and FT respectively to detect any crosses or grounds preseding
incoming advance. If suoch failures occur the operation of
either the (TP) or {3¥~1)| ralay cperates the (T¥-2) relay
which locks. ughting the fop hmp and'blooking the test.

15.4 MMM

As soon as the (H) relay is operated, the check of the RCI call
starts. Each digit is cheoked separately against the corresponding
setting of the register switches. .If the pulses received from the
sender set the lamp relays to agree. with the test number, as indlca-
ted by the setting of the register switches, the (R-3) switch ad-
vances to-"Talking Selection”. 1f, however, any digit fails %o
check correctly, the test is blocked and a lighted progress lamp
indicates the digit which did not check;-a lighted RCI lsmp indicates
the digit received, and 2 lighted match lamp shows the digit which
should have been received. '

15.41 Stations

The statiom @igit is checked first with the (R-S) switeh
in position 12. Cirouit; dattery through the winding of the
(RCI) relay, cam (0-3), lead 15, (D-3) relay operated, lead
13 cam (K~17) of the stations register switoch set for party
¥, lead O, cross-comnested to the dreak contact of the (4-3)
relay, (B-3) and (C-3) relays nomal, (H) relay operated, lead
8, oams (¥-3), (7-3) and (KN-4),.t0 ground onm cam (P-20). This.
circuit, which is closed only if the statlons digit checks,
operates the (ncn relay, which sdvances the (R-S) switch to
position 13,

15.42 Thougands

In position 13 of ths (R-3) switch, the (RCI] relay is
again operated if the thousends digit checks correctly. Cir-
cuit; battery, winding (RCI) relay, cass (0~3) and (P-3), cams
(S-13) and {Q-13) of the thousands register switoh set for
thousands digit 6, lead (&) which is cross-comnected to the
break contsct of the (D-4) relay, (A-4) and (B-4) relays oper-

“ated, (0-4] relay normal, (T) relay operated, 1ead 9, cams (W-3)
and (?-3), cam (¥4}, to ground on cam (P-20}. The (RCI) relay
operated advances the (R-3) switch to position 14.
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15,43 Hundreds, Tens, Units

In position 14, a circuit is closed from battery winding
of the (RCI) relay, cams (0-3) and (P=3), lead 28, make con-
tact of the (D-5) relay, lead 26, csms (?-14 and (S-14} of
the hundreds register switch set for hundreds 7, lead 2, !
(A-5) relay normal, (B-5) relay oprerated, (C-5) rslay normal,

" (U) relay operated, lead 10, cams (V-3) and (T~3) cam (N-4),

to ground »n cam (P-20). This circuit operates the (RCI) re-
lay, advancing the (R-3) switca to position 15. 3imilar cir-

ouits operate the (RCI) relay and advance the (R-3) switech

to position 17. These circuits pass through the tens register
switch cams and the contacts of the tens lamp relays, the

~units register switoh cams, units lamp rela;s and the (PT) re-

lay, when operated. These circuits are derendent for their
closure on the lamp relays being set to register the same num-
ber as the register switch. If the lamp relays =re set wrong,

" the circuit for operating the (RCI) relay is opened at one of

the relsy contacts, amd the (R-3) switch is blocked. -

15,44  (R-3) Switch Blocked

When fhe .(B-S) switch 1s blocked, an RC} prosress lamp,

"~ an RCI numerical lamp and & match lamp light as explained

above, After the time alarm circuit has counted off
sufficient time, an andible alprm is given. Assume that the
(R~3) switch is blocked in position 15 due to the tens selec-

‘tion not checking. 4 circuit is closed from battery, cam

(p-4), cams (R-3) and (8-3), RCI progress lamp (T), lesd (5}.

cars (E-15) amd (€-15), of the tens register switch, set in

position 9 or 18 for tems digit 8, (€) match lawp to ground.
Thus RCI progress lamp (T) and mateh lamp (&)} lipght, showine
that the circuit was blocked dwring thea chesXking of tens

digit 8. Assume that the sender sent out impuises for tens

"digit 6 instead of & The lamp relays (A-6) and (D-6) are

then operated. In position 15 of the (R-3} switch, the (TR)
and {TR-~1) relays are operated to ground on cam {(T-3}. The
(TR) and (TR-1) relays are operated whenever the (D) relsy
in the group of lamp relays for the digit being checked., is
operated. A circuit is them closed from battery through ths
6 ROI lamp, (TR) relay operated, lead 1, (A-6) relay oper-
ated, (B-6) and (C-6) relays nomal, lead (11}, to ground on
cam (V-3}, 1lighting the BCI lamp, corresponding to the wum=
ber sent by" the sender. 3
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15.45 falking Selection

When all dicite check correctly, tbe (R-3) switch advances
from position 17 to position 18 after units checking. OCir-
cuit: battery, winding (R-3) magnet, cam (9-3}, to ground on
cam (¥-4), With the (R-3) switch in position 18, the (D) re-
lay operates, advancing the (R-20) switch from position 5 to
position 14. Cilrouit: battery, winding the (D) relay, relay
(1~2) nomsl, cam (0-20), eam (D-20) to growmd on cam (J-3).
Vhen the sender has advanced and opened lead [SC}, the (3N}
and (SN~1) relays release am advance the (R-20) switch to
position 15.° The (D) relay releases in position 14. The _
(R-24) switch advances to position 18. Talking selection is
chegcked, the sender returmns to normanl, and the switches are
re ‘ot for the next test, as previously described,

ror this test, the route control (R-1l), class (R-4) and numerical (R-2)
awitches are 8et in position 12 <The numerical register switches are set
for 03841, 'thes 10,000 digit being.set up on the stations hundreds register
switch. The speration is the same as that just desorided, except that the
number O is sent in place 0..the party letter. It is registered on the
same relays and switch as the party letter. ' b

For this. clan. the route control (R-J.). class (R-4) and numerical
switches (R-2) are get in position 13, and the numerical registers are set
for ths nurber 43210, 3Zero mmst be registered in place of the party
letter, and handl el as such. The code is translated by the sender in such
a manner that it sends two extra sets of RCI impulses, for registering and
displaying the numericsl office code. These impulses ave sent first, and
registered on separate sets of lamp mms. The setiing of the two code
letter switches controls the checking of the hundreds and tems digits.

17.1 Registering ROl Impulses

When the (R-80) switch is in position 5, the tip and ring are
connected to the RCI relays as described in paragraph 15. The (DR)
amd (DR-1) relays do not operate, the circuit boing opened at the
oontacts of cam (V-4). The (RS} switch advances from position 3 or
5 by ground from the (61) relay operated, this from the (LR) relay
operated when the sender closes the trunk testing circuit. The
{R-3) switch advances from positions 6 to 10 in a circuit from
battery, wind ing of tke (R-3) macnet, cam (C-3), 1sad 4, to ground
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on cam (J-4). In position 10, the (G) relay operates through the
break cortact of the (DR-1l) and (TAN~H} relays, lead 6, cams (W-3)
and (T-3), cam (N-4) to groand on cam (P-20). The (G) relay

funct ions as described in paragraph 15.2, operating the (CO) re-
lay, checking the time required for the (TG) relay train to function
and starting the sender producing RCI pulses. The method of record-
ing impnlses is the same as described in paragraph 15.3, exoept that
the operation of the (Z) and {W) relays on the first two sets of
pulses, sets up the (A}, (B), (C) anmd (D), (A-1), (B~l), etc., and
(A-2), (B~2), otc. relays. After each set of pulses has been com-
pleted, the (T7), (T7-1), amd (TU) and (PU~1) relays aperate, one
vair after each set of rulses. The circuits are traced through the
break contacts of the (DR) and (DR-1) relays. The register relays
for the remaining digits are set up as described in paragraph 15.3,
the stations relays being set for zero. The oircuits are traced
through the bdbreak contacts of the (DR) and (DRwl) relays and the
make contacts of the (TT), (TH) and (TU) relays.

17.2 Checking the Sender

The checking of the call is 20complishel as already described
except that it starts with the {R-3) switch in position 10. The
(R-20) switoh remains in position 5 during ‘the check.. If the
setting of the lamp relays checks 04321, the (RCI) relay operates
and successively advances the (R-S) switch from position 10 to .
position 17,

17.3 Resetting the Switches

A8:the (R-20) switch reaches position 17, ground from cam (Q-20),
advances the (R-<1) switch to position 14, the (A) cam advancing it to
position 18. In position 14, the (CH) relay releases, and ground on
cam (3~1), advances the (n-z) switch to position 1. ' The register
switches ‘are not’ roset. : T L EDFEQ

Y ' d )

When the (R-20) switch reaches position 17 after making the last test
the (R-25) switch advances to position 5. Circuit: dattery, (R-25] mag-
net, cam (D=25), (TA) and (REP) keys normal, (REP+l) relay normal "G* or
"A" wiring'or "&" wiring, lead (2), cam (U-1), (CH) relay normal, lead (7},
(M?) key operated, lead (5), to ground on cam (Q-20)., The (R-25) switch
then advances to position 6. Circuit: battery, {(R-25] magnet, cam (B-25),
(ON) and (CA-2) relays nomal, (Cik) key, (MS) relay nomsal, cam (8-25],
to ground. The (R-«25) switch them advances to position 7 in the circuit
traced for advancing from position 4, and to position 1&, in the circuit
for advuncing from position 5. ‘
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ADVANCING THE SUNDFER SWITOH

With the (R-26) switoh in position 18, the following cirouits are
closed to advanse the sender switech:; from battery, wind ing of the magnet
of the sender switch associated with the semder in nusc, brush and ter-
minal of are (8M) of master switch 2, make contact of the (ST} key,
break contact of the (R%P) relay, cam (K-25), dbrush and terminal of arc
(8Y) » brush ofi aro (RS), to ground. Battery through both wind ings of
the (AX) relay 1s comnected to cam (E=28). The magnet operates but the
(AX) relay is short-circuited dy the ground which poperates the magnet,
through the break contact of the magnet, terminal and brush of arc (AX],
cam (1-25), to the other side of the 500 ohm winding of the {AX) relay.
When the magmet operates the short-cireuit is removed from the inductive
winding of the (4X) relay, allewing it to operate and advance the (R-25)
switch to position 1. 4s the switch leaves position 18, the magnet re-
leases advancing the brush assembly of the sender switch to the next
sender. The (AX) relay also releases. With the (R-25) switoh in poei-
tion 1, the (D) relay operates through cam (9-25) to ground on cam (0=25)
and advances the (R-20) switch from position 17 to position 1« The same
ground edvances the (R-24) switch from positioa 17 to position 1 and ad-
vances the (R-3) switoch from position 18 to normal. Grovmd on cam (Q-25)
advances the: (R-1) switoh to normal. The test circuit is now ready to
make the same series of tests on the next sender. All switches being in
normal and the start key operated, the {T) and (T-1) relays operate as
desoribed in peragraph 6, advancing the (R-25) switch to position 2.
ADVARCING THE MASTER QWITCHES

Phen the first 20 senlers have been tested, the (M3) relay operates
as the (R-25) switch reaches position 2 of the next revolution. Circuit:
battery, (M3} relay, twenty-first termminal and brush on aro (T3T) of the
sender switch, first termminal and brush of arc (T37) of master switch 2,
break contact of the (T-1l} relay, winding of the (P~2) relay, (PC) key
normal, to ground through cam (R-25). The (MS) relay operated, locks
and advances the {R-25) switch to position 3, by ground from SS3-0~25(PA
wiring) or ground thru the (8Y) am (R3) ares in step (TB wiring), the
(A) cam advancing it to position 4. In ypositions 3/4 the sender switch
magnet is energized. Circuit:; battery, winding of the magnet, (3M) ter-
minal and brush of master switch 2, cam (G-25), (MS) relay operated, cam
(0-25), or (SY} and (R3) aros, to ground. The (AX) relay overates to
ground on cam (0«25), advancing the switch to position 5. %he sender
switch magnet releases in nosition 5 and advances the sepder switch
brush assemdly to normal. (MS) relay operated advances the (R-25) gwitch
to position 6. In position 6, the master switches are sdvanced one
terminal as desoribed for advancing the first terminal in paragraph 61,
and the (R-zs) switch is advanced to position 17. The next- senier switch

is then tested and adv:.mced to the first terminal as describved in para-~
grapbs 60 and 6. 30
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G C X =3
COIN JNDERS
When all non-coin senders have been tested the master switch is ad-

vanced to the coin senders which are comected to separate sender
switches., Rither the (CL-1), (CL-2) or (CL-3) relay is conmnected to
the CL are of the (M-2) switch to which the brush is contacted. The
opsration of the relay closes specisl routes for district and office se-
lections also grounding the (CN-} terminal. All of these terminals used
for coin groups are cross-connected to the (CN) terminal resulting in’
the operation of the (CNW) relay. The test proceeds in practically the
same manner as in the case of a non-coin senler except that the pre-
liminary coin tests and the coin collect and refund tests at the emd of

certain tests are made. The sender is tested for "Operator 2 Digit =~
Goin” instead of "QOperator 2 Digit Non-Coin%,

21.1 preliminary Coin Tests

Whenever the (R-4) switch is set in position 1, 2, 9, 10, 11,
12, 13, 14 or 15 the (CE-1) relay operates.- Circuits (CN-1) relay,
(FC)} key normal, cam (L-4), cam (J~25}, (CN) relay opsrated, (CA-2)
relay nomal, (CA) key and (MS) relay normal, to ground through cam
(8-25). The operation of the (CN-1) relay holds the (R-24) switch
in position 14 for the purpose of making & : preliminary coin test
previous to final units selection on mechaniocal tests and just after
office group selestion on RCI tests. Theé preliminary coin test is
made during certain tests as follows:

2l.11 ‘B’lli ;! gl !g. or La

: The (R-24) switch is held in position 14, since lead (PT)
passes through cam (K-24). This is for the vurpose of check-
ing the sender on that part of the preliminary coin test

which tests the 1ine to insure that a coin is deposited. 1In
the case of & coin semder, the (R-24) switah remains in posi-
tion 14 until the (R-3) switch reaches position 13 on mechan-
ical testg or until the (R-20) switch reaches position 5 on
ROI tests. With the (R-3) switeh in position 13, the (R-24)
switch advanses 0 position 15, Circuit: winding (R-24) mag-

net, ocam (0-24), lead (9), cam (N-4); to groond on impulse cam

(I3} P.M. calls or SS1-P20 for RCI calls. With the (R-24)
switch in position 25, 110 volt battery amd ground, through

the windings of the coin test relay in the sender are .Zonnected
to leads (T) and (R}. With the (FC} key normal, ground through

3675 ohms is connected to the tip and ring to test the
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non-operate of the preliminary coin test relay (CT-9) in the
sender. Under this condition, the (CT-=9) relay should not
operate, and the fundamental circuit should not be closed. .
Should the fundamental circuit be closed at this time, the
(FCT) and (SC) relays operate, removinz ground from the inter-
rapter and preventing the (R-24) switch from advancing out of
position 15, thus indicating that the sender failed to block a
call which should have been blocked. The opsrating circuit is
from battery, winding of the (FCT) relay, make contact of the

. (CN=1)- relay, cam (N-24), cam (T-20), cam (Q-24), (CI) relay

operated, master and sender switches, lead (Pr), stepping re-
lay and associated apparatus in the sender, lead (FR), master
and 'sender switches, (Cl) relay, cam (R-24), two 18-AF resist-
ances in zeriez, cam (1-23), to eround on cam (U-20). If the
(cT?-92) relay in the sender does not oparate, the (1N) relay
operates. Circuit; primary winding of the (IN) relay, cam
(P-24), B contact of the interrupter, (3C}, (CT) and (CA-2)
relays normal, (CA) key, and (M3) relay, to ground through

cam (8-25). The (IN) relay operated, locks thru the primary
winding to cam (K~24) and advances the (R-24) switch to posi-
tion 16, when the P interrunter closes. 4As the switch leaves
position 15, the (IN) relay releases. In position 16, the _
(IN) relay operates when tke interrupter closes its back con-
tact, and advancas the (R-24) switch when the interrupter closes
its front contact, as before. In position 17, ground thru 2040
ohms is connected to the line to test the operate of the sender
(CT~9) relay. W¥nder this condition, the (CT-9) relay should
operate. The sender then advances, closing the fundamental cir-
cuit for the next selection. If it fails to operate, both the
sender and testing circuit fail to advence.

Se 3

When the (R-1) switch is in positions 3, 11 or 13 or the
“CT—4" key 1s operated the (CN-3) relay operates with the
{CE-1) relay to the same ground., With the (R-3) switch in
position 13 on mechanical tests or with the (R-20) switck in
position 5 on ROI tests the funlamental circuit is open at cam
(N~-24) until the preliminary coin test is made. In this test,
the non-opsrate feature of the coin test relay (CT-4) in the
sender is tested., With the (R-3) switch in position 13, the
(R-24) switch advances to positiom 15, In position 15, the
(7) and (R) leads are connected as desorided in paragraph 21.11
and a resistance of 3675 ohms is connested to the tip and ring
of the line. The circuit functions as in the first test, and
the (R-24) switch advances to position 16 under control of the
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interrupter. Direct ground is now comnnected to the tip of
the line, operating the (CT-9) relay in the sender. The
operation of the (C?-9) relay operates the semder (C?-3) re-
lay which connects the. (or-4) relay to the 1ine. The oper-
ation of the (CP-4) relay causes a sigmal to be given to

the sender monitor operator. The (R-24/ swi tch advances
under control of the interrupter to position 17. As the
switch leaves position 16 the line circuit is opened and as
the switoh passes position 16 5/8, 110 volts negative thru
a 6-D resistame lamp is connected to.the tip of the 1line to
- release the sender (C?~4) relay. In position 17 ground thru
400 ohms is commected to the tip, &8 a non-operate test for
the (CT-4) relay. 1f the [CT-4) relay does not operate, the
fundamental circuit is closed for the next selections as on
the first test. TN

21.13 Qperator -~ 2 Digit - Goin

When the (R-1) switeh is in position 5 the (CN-2) relay
operates over lesd 1, cam {J=25), (CF) and (CA-2) relays
operated, (FC) key and (MS) relay normsl, to ground through
cam (8-25)s Under this condition when the (R-1) switch ad-
vances to position 6 the (CH) relay holds, advancine the
(R-1) switeh directly to position'7. The call to the two
digzit operator coin is tested in the same manner as "Oper-~
ator 2 Digit - ¥on-Coin", see paragraph 11, except that the
preliminary coin test as described above is included in the
test. Semarate positions on the (R-1) switch are provided,
since semarate routes to .the toll operator must be selected
by coin and non-coin senders.

21.14 ¥ipe Qut - Coip

For testing the wipe out.on coin renders, the coin return
~teast 18 as follows: The subscriber's 1ine circuit is opened
.in position 5 o0f the (R-20) switch. The sender is advanced

by the release of the sender (L) relay and comnects ground
to lead (SC) to operate the (MG) and (SN) relays in the test
circuit., The pulsing circuit is open at 333-Q4 and the tip
is connected through the 1020 ohm winding of the (CC) relay,
reproducing the condition of the receiver on the hook end a
coin in the slot. Circuit, 5S2-Q4, operatei contacts of
(CWO) relay, lead 13 winding of (CC) relay, lead 75 to
ground at (X-24) cams. The (DWO) relay opens this path ex-
cept immediately after the wipe out. Under this condition,
the sender sends out negative coin battery on both sides of
the 1ine to return the coin, operating the (CO) relay which
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“in turn operates the (CT) relay to ground on cam (Y~25),
ng» wiring, or (8-26) "H" wirineg. The operation of the
{c?) relay sdvamces the (R-20) switch to position 6. Cir-
cnit; bettery, (R-20) magnet, cam (B-20), lead (9), cam
(0-25), lead (8), (MB) relay, operated, cam (W-4), lead
(12}, ‘cam (X-25), (GT) relay operated, (0A-2) relay noreal,
"CA™ kéy normal, (¥3) relay nommal to. growmd on cam (8-28),
The operation proceeda as described in paragraph 13.2.

With the (R-1), (R-20) and (R-24) switches in positioms 14, 17
and 18 respectively, the (R-25) switch advances from position 4 to
position 5. Qircuit: battery, (R-25) magnet, cam (D-25), (TA) key
normsl, dbreak contact of the (REP) key, (REP) relsy nomal, lead
(2)y cam (U-1), (OH) relay normael, lead (7}, make contact of the
(¥?) key, lead {5), to ground on cam (Q-20). With the (R-25)
switch in position 5, the (T) relay operates through its 2000 ohm
winding, cam (P-25), make contact of the (CN) relay, (CA-2) relay
normal, break contact of the (CA) key and (M3) relay, to ground
through cam (8-25). The (T} relay operated, operates the (T-1)
relay which disconnects ground through the windine of the (?-2)
relay from lead (TST), anmd comnects battery through the 17,300 ohm
winding of the (T} relay to.the {(TS7) lead. The removal of groaund
from lead (TST) allows the sender to return to normal. While the
sender is returning to normal, 80 ohm ground is connected to the
(?ST) lead in the sender to hcld the sender busy. This gromd
holds the (T) relay operated. The (?-2) relay releases, releasing
the (AD) and (C1) relays. The operation of the (T~1) relay ad-
vances the (R-25) switch to position 6. Circuit: battery, (R-25)
magnet, cam (B-25), (T-1) relay operated, (S) relay normal, to
ground, v '

21.21 Coin Return - Regeiver om Switchhook R25 pos. 6

When the <ender reaches normal the (T) and (7-1) relays
release, connecting ground to the (T37) lead to reoperate
the (7-2) relay and to advance the sender off-normal. The
(T=2) relay operated, operates the (AD} relay. The (AD) re-
lay operated, operates the (CI) relay, which closes the
fundamental and pulsing leads through to the sender. The
(R~25) switch advances from position 6, to position 7. OCir-
cuit; sams a8 from position 4. With ths (R-25) switch in
position 7, the artificial line is traced from ground at
882-p25, winding of the (CC) relay, 18-AC resistance, 333-H25,
834-HES5, cam {M-25), (CI1) relay operated, 1s3d (T) to the
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gender, anl lead (R), (CI) relay, cam (L-25f, to ground

through the winding of the (RT) relay. This approximates

the condition of the 1ine when the receiver has been re-

placed on the switchhook. Ground through , the winding of

the (CC) relay on the tip of the line represents the coin in
the slot and ground through the 12,000 ohm winding of the

(RT) relay on the ring ayproximates a leak. The¢ sender comnects

110 volts ynegative battery 4o both sides of the 1line to return

the coin, when lead (FR) is open; and 110 volts positive, to
collect the coin, when lead (FR) is grounded. 1In position 7
lead (FR) is open, in effect therefore 110 volt negative battery
is connected to both sides of the line operating the (RT) and
(cc) relays. The (CC) relay is poled to respond only to nega=-
tive current at this time. The operation of the (RT) anmd (CC)
relays operates the (CT) relay. The (CT) relay operated, locks
and advances the (R-25) switch to position €. Circuit: battery,
(R-25) magnet, cam (D-25), (CT) relay operated, (CA-2) relay
normal, break contacts of the (CA) key and (M3) relay, cam
(3-25), to ground. The operation of the {CT) relay also closes
throueh the (9C) lead.

Kon rate Test of (C Re R25 Pos. 8

The sender now tests the line to ascertain whether the coin
has been returned by comnecting dbattery through the two wind-
inpgs of the (CT-8) relay in the sender circuit to the tip and
ring of the line. If the (CT-8) relay opsrates, due to ground
on the tip because the coin is still in the slot, &an alarm is
given in the sender. In positiom 8 of the (R-25) switch, the
(cT-8) relay in the sender is tested for non-operate by connect-
ing the tip lead to ground through 6300w and the wirnding of the
(cC) relay, AJ wiring or 9550w and the (CC) relay AK wiring.
This represents a more severe non-operate than the (CT-8) relay
will ever be called upon to meet. If the (CT-8) relay does not
operate, the sender is not blocked and advances, connecting
ground to lead (SC), which operates the (I3) and (SN) relays.
The operation of the (M3) relay advances the (R-25) switch to
position 9. Circuit: battery, (R-25) magnet, cam (B-25), (M)
relay operated, cam (W-4), (D) relay normal, (BP) relay normal,
V24 cam ground at (ST) key, or, if the (R-4) switch is in posi-
tion €, through cam (W-4), cam (X-25) to ground. If the (CT-8)
relay in the sender operates falsely under this condition, the
sender does not advance and connect ground to lead (SC) dlock-
ing the test circuit and giving the alarme The (CR) lamp is
lighted by grourd on cam (R-25).
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The (T) relay operates. Circuit: battery, P winding, cam (P-25),
(ON) relay operated, (CA-2) relay normml, break contacts of the (CA)
key, aml (M3) relay, to ground through cam (3-25). The (P-1) relay
operates and functions to return the sender to normal as previously

"described. The operation of the (T-1) relay also advances the (R-25)

switch to position 10, from ground on the (3) relay normal. When
the sender has returned to normal, the (T) and (T-1) relays releass,
and the (7-2), (AD) and (OI) relays reoperate, reseizing the sender..
The sender is again tested for coin return, the tip being grounded
thru the winding.of the (CC) relay, and the ring thru the wirding of
the (RT) relay, and lead (FR) being open. The coin return current
operates ‘the (CC) and (RT) relays which in turn operates the (CT)
relay. The (CT) relay operated, advances the (R-25) switch to posi-
tion 11. In position 11, the (T} amd (R) leads are comnected to-
gother through 1,000 ohms and 1,020 ohme to ground connected between
the two 500 ohm resistances. Cireuit; lead (T), (CI) relay, cam
(M-25), cam (H-25), two 18-AC resistances cam (L-25), (CI) relay,
lead (R), to the sender. The winding of the (CG) relay is connected
from batween the 18-AC resistances to ground. 7The fundamental ring
is open. This reproduces the condition existing when another coin
i1s deposited and the receiver.is removed from the switchhook to mmke
a second call directly after the complstion of the first call. 1In
this oase, the sender advances, even ' though the test on the line
shows a coin in the slot. The sender repsats the coin test as de-
scrived in paragraph £1.22. The (CT=8) relay in the sender shounld
not operate; being connected differentially to the tip and ring,

and the sender should connect ground to lead (SC), operating the
(M3) relay and advancing the (R-25) switch to position 12 over the
circuit traced for advanoing from position 8 to position 9. If the
(cr-8) relay in the sender operates falsely, the testing circuit is
blocked and the (CR) lamp remains lighted.

21.4 Coin Collect B25 Positiom 12

The (T) relay operates over the circuit traced for operating 1t
in position 9, and functions to return the sender to normal and ad-
vance the (R-25) switeh to position 13. In position 13, the coin
co0lleot feature of the sender is tested. The subscrider’'s line is
traced over lead (T), (CI) relay operated, cam M-25), cam (V-25),
winding of the (CC) relay, 18-AC resistance to ground onm cam (P-25).
The connection of the (CC) relay is now reversed, so that it will
respond to positive battery over the tip of the line. The ring is.
connected through the contact of the (Cl) relay, cam (1-25), to
ground through the winding of the (RT) relay. lsad (FR) is grounded
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through the make contact of the (0I) relay, cam (J-25), (ON) relay
operated, (CA-2) relay normal, break contacts of the (CA) key, and

~{MS) relay to ground through cam (8-25). This condition causes the

sender to connect 110 volts positive battery to the line to collect
the coin, operating the (€C) amd (RT) relays and in turn the (CT)
relay. The operation of the (CT) relay operates the (SC) relay.

Circuit: battery, winding of the (SC) relay, cam (U~25), (CT) relay

operated, break contacts of the (CA) key, and .(MS) and (CA-2) re-

lays normal, to ground on cam (3-25). The senmder advances and opems
the circuit through the (0C) and (RT) relays which release, releas-
ing the {CT) relay. The (R-25) switch sdvadees to position 14. When
the (R-25) switch leaves position 13, the (30) relay releases.

21.5 Qperate Test of (07-8) Relay R25 Pos. 14 AJ Wiring

R2l.6

The sender connedtsthe wind ings of the (CT-8) relay to leads
(7} and (R) to test whather the coin has been collescted. The oper-
ation of the (C7-8) rélay 1s .tested in the following manner. Lead
(R) is opened; lead () is connected through the make contact of
the (0I) relay, cam (M~25), 18-CR snd 18-AP resistances (2500 ohms),
winding of the (CC) relay, 18-AC resiatance (500 ohms), to ground

through cam (P-25). If the (CP-8) relay in the sender does not

operate, the sender advances and connects ground to lead (80) which
operates the (M3) relay as before. The operatior of the (M3} relay
operates the {3C) relay. Cirecuit: dattery, winding of the (S0) re~
lay, cam (U-25), make contact of the (MG) relay, cam (W-4), to
ground on the breai contact of the (D) relay (TA wiring) or cam -
(W-4), lead (12), to ground on cam (S-25}, when the (R-4) switch is
in position 8. The {30) relay operated, locks to ground on cam
(p-25), and blocks the test, thus giving an alarm and lighting the
lamp, If the (CT~8) relay in the senier operates, the (8C) relay
does not operate, and the (R-25) switch advances from position 14
to position 15, Circuit: battery, (R-25) magnet,. cam (Cc-25), (B)
contact of the 149-J interrupter, break contacts of the (SC), (CT)
and (CA-2) relays, (CA) key and (MS) relay, to ground through cam
(5~25)« PFrom position 15 to 16 the (R-25) switch is advanced through
cam (C-25) and (F} contaot of the interrupter over the circuit just
traced; from position 1€ to position 17, through cam (0~25) anmd the
back contact: of the Anterrupter; and from position 17. to position 18
through oazt (C-25) and the (F) contact of the interrupter, provided
the (MS) relay is not operated. The purpose of the interrupter is
to give the sender time to function and block the test circuit pro-
vided the (CT-8) relay in the sender does not operate. :

Operat e of . - Wiring a ratn

When AK ‘;iring»am, apparatus are ussd, ths (CTO) relay and the
19 KL resistance are introduced irn the tip circuit, in place of the
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18 AP and 18 CR resistances, when the R25 switch leaves position 13.
The test cireuit awaits the sender to apply the (i7-8) relay, which
is tested throuch its secondary winding for operaie. The (CT0) re-
lay operates and causes the operation of the (KT} relay which locks.
when the sender advances under control of the sender interrupter
from the terminal over which the (CT-8) relay circuit is closed,
the circuit opens and the (CT0) relay releases. The ‘(KW):'amd (KZ)
relays are emmloved at this stage, under csontrol of the 160A inter-
rupter to measire a minimum time interval. fThe first interrupter
closure operates the (KW) and the (KZ) operates on the first gopen.
The second closure releases the {KW) and the time interval is de-
termined by the (KW} down and the (K3Z) up,. which combination allows
\ the R25 switch to advance from position 14 to position 17.

. The advance frcm position 17 is depsendent upon the (SC) relay,
whisch will have had time. to operate amd blook the test in case  the
{0T=8) relay failed to operate. This arrangement minimizes: the
time the sender is held after the (C?-8) operating path is closed.

As the switoh leaves position 17, ground is disconnected from
the (29T) lead, allowing the sender to return to normal and re-:
leasing the (?-2) relay. The (?~2) relay released, releases the
{AD) amd (@I} relays. The sender switches are now advanced to the

next sender as described in paragraphs 19 and 20 and all tests are _
made on thla sender,

The first spare teminal of a group of spare terminals on arc (TgP)
is comnected to the 800 ohm winding of the (8) relay. All the other -
spare terminals of the group are strapped amd connected to the corres-
vonding terminal of arc (AX) of master switch 1. %hen & senier switch
advances to a syare terminal, the.(R-25) switch being in position 1, the
(T) relay operates, operating the (T-1) relay amd sdvancing the (R-25)
switch to position 2 as desoribed in paragraph 6.1. In position 2, the
(T) amd (T-1) relays release, and the (8) relay operates. Circult:
first spere terminal of ar# (TST), brush and terminal of arc (TST} of
master gwitch 2, (P-1) relay normal, winding of the (?-2) relay, (XC)
key normal, cam (R-25), to ground. The {(T-2) relay also operates in
turn operating the (AD) and (CI) relays. The operation of the (3) re-
lay advances the (R-25) switch to position 17. Circuit: battery {R-25)
magnet, cam (D-25), (3) relay operated, (M3) relay normal, cam (0-25),
ground. In position 17, a circuit is closed from bdattery, (R-25) mag-
net, cam (C-25), front contact of the interrupter, break contacts of
the (SC) and (0?) relays, break contacts of the (0A-2) reiay (CA) key
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and (M3) relay, to ground through cam (S-25), advancing the switch to posi-
tion 18, The sender switch sslector magnet is emerzized through the brush
and terminal (SM) of master switch 2, make contact (S). relay, break comtact
(REP) relay, cam (K-25), to ground through brushes and terminals (3Y) amd
(RS). The (AX) relay is short-circuited. When the magnet dbreaks its con-
tacts, ths (AX) relay operates, through cam (K-25i, and arcs (SY) anmt (RS)
to ground. The operation of the (AX) relay advances the (R-25) ewitsh to
position 1, releases the magnet and advances the brush assembly of the
sender switch one terminal. The (S) relay locks through its 1000 ohm
winding, arc (AX), of master switch 1 strapped spare terminals on semier
are (TST), to ground on the make contact of the (8) relay. Im position 1,
relays (?) and (7-~1) operate as before, but the (R-25) switch " does not
advance since the ground for its advance is supplied thru the break con-
tact of the (S) relay. A circuit is closod from battery, winding anmd
break contact of the selector magnst, strapped terminals and brueh of arc
(7ST), terminal and brush of (TST) arc of master switch 2, to ground on
the make contact of the (S) relay. Through this circuit the selector mag-
net energizes and releases until a used terminal is reached, when the (8)
relay releases., Grourd from the break contact of relay (3), make contact
of the (?-1) relay, advances the (R-25) switch to position 2, releasing
the (7) amd (T-1) relays.

A ING HA c 25

When all the senders have been tested and the last sender switch has
advanced to the 21st terminal, relays (E0) amd (T7-2) operate in series,
to ground throuch cam (R-25). The (7-2) relay operated, operates the
(AD) relay, which in turn operates the (CI) relay. The (®C) relay oper-
ated, locks and lichts the (%0) lamp. The operation of the (T) and (T-1)
relays advances the (R-25) switch to position 2. In position 2, a eir-
cuit is closed from battery, (R-25) magnet, cam (®-25), (AD) relay nomal
and (T-1) relay operated, cam (W-25), cam (8-25) to ground, advancing the
switch to position 3, the (&) cam advancing the switch to position 4. The
(BC) relay being operated prevemts the test circuit from functioning. The
(RC) key is now operated, extinguishing the (2C) lamp and overating the
(¥8) relay. The (MS) relay operated, locks and operates the (AXY) relay to
ground on cam {(0-25), advancing the switch to position 5. The switch is

-then advanced to position 6 through the make contact of the (MS) relay to

ground on cam (0-25). In position 6, the master switch selector magnets
are energized as desoridbed in paragrarh 20. The (AX) relay vperates, the
(R-25) switch i1s advanced to position 7, and the release of both selector
magnets advances the brush assembly of both master switches to the first
spare terminal., Circuits are then closed from ground on the brush of the
(R3) arc. of master switch 1, strapped spare terminals, break contacts of
selector magnets (M3S-1) and (¥M3-2), windings of magnets (MS-1) and (M8-2)
to battery, advancing the 200 type salectors to the normal terminals, In



{ 63 Pages, rsee 4 )
Issue 5 BT 502376 '
March 28, 192

R-pIacm all prev ious

issues.

positien 7, a circuit is closed from batipey (B-25) magnet, cam (E~28),
(MS) relay operated to ground en cam (0w25), advancing the switch to
position 17, Ground through: the brush and normal terminal of the (RS)
arc of master switech 2, cam {D=26), te dattery through the (B=25) mage
net, advances the switoh to position 180 In position 18, the (AX) re~
lay operates to ground through the normal terminal amd brush of arc
(ES) of master switoh 1, advancing the (Bw=25) switeh to position 1o
The (EC) relay releases.. The test circuit will repeat the tests en
all the senders unless the (S?) key has been restored when the (EC)
key was operated, in which case the circuit for eperatimg the (T} re-
lay is oper and the test circuit remains normale

240 TEST ABANDONED -~ STAR? KEY RESTORED

The restoration eof the start key with the (MS), (BC) and (S} re-
lays normal, and the (B=26) switch in any pesitiern exeeps pesition i,
{000 at any time during the routine testing advances the (E-26) switch
‘to position la This cleses circuiss te advance the (B=24), (R=20) and
(B=3) switches from any position to pesition lo The (Bel) switch is
alse returned te positioam 'l, if the (MT) key is operated, and it in
tura resteres the (Be~2) switch te normale

260 SINGLE TBS?S

Vhen testing on a single test dasis, the MT key is mot operated
and the (B~l) and (B«2) switches are set mamuslly, causing the register
switches to advance to their cerresponding settings, exsept that the
(RI) and (NI) relay, and the relays associated with the register switehes
do not operates Under this cendition, the circuit fer operating the (IN)
relay for advancing the (B~24] switch new is closed areund the relays
associated with the register switches, since lead 4 is cannected to
lead 5 thru the MT key when nermalo, The test i3 made essentfally as
described in conmection with the multietesto As soon as the (B=20)
switch reaches position 17, the {PB=25) switch advances to positiom 5.
Circuit: groued, cam Q-20, lead b, HT key normal, lead 4, cam V=20,
lead 6, ¥P and EEP keys, cam D=25, B=25 magnet to dattery. The oire
ouit them proceeds with the eoin tests, or advances the sender amd
master switches; depending on whether or not the sender is a coin
sendere ;

260l Class Switch Positions Reseérved For Single Tests

Several positions of the class switch are not used in conneo=
tion with the multi-testo fThese pesitions are for classes of
ocalls similar to those represented in the multi-test, dut each
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¢lass requires a slightly Aifferent setting of the sendero These
slasses are used for testing on the Single Test or Pertiocular Kuaber
basis; and the test circuit mameriocal registers and other switches
are set by hamd according %6 the requirements of the sender for the
class ef call imvelveds

26.2 0Offioce Overflow

The purpose of this test is to check the eperatien ef the sender
when an office selectior goes to overflowe The class switch B¢ is
set im positien 4, and the district drush, district group, office
brush and office group switches are set 2s requirede The sender is
primed and the call progresses until office greup selection is cem-
Pleted and checkedo The chesk switoh R20 will be im position 5, and
the impulse switch E3 will be in position S50 With the class switch
B4 in pomition 4; ground at cam I4 causes the check switch RB20 te
advange direetly inte positien 140 In position 14, ground froa cam
PRO ever lead 1l causes the impulse switch E3 to ‘advanse frem posi-
tion B teo positien 17: During the rotatien of the impulse switch
the fumdamental circui$ is prevented frum closing because the (Ll)
relay 4s held locked through the K3 cam to ground at the 14 camo

¥ith the impulse switch in position 17 and the check switch in
position 14, the reverse battery fundamental circuit is closed which
represents the office overflow conditien to be recognised by the
sender. The sender should function to register the overflow talkw
ing selection requirement; and to advance t¢ release the test cir-
cuit (8X) relayo The release of the (SN) relay meves the ocheck
switoh R20 into positien 18, and advances the impulse switch RS te
position 18, where overflow talking selection is made and checkedo

2508 ROI Direct, Below 10,000, Vithont Station (B4) Positien 10)

The preparation and completion of this test is similar to other
single tests and the checking is the same as for ERCI slasses de~
scribed in paragraph 15 except that mo station is dialed, the R24
switch being advanced past position 9 by greund from S3 S-K4é,

2604 RCI and Neohanical Tandem Classes (R4 Position 14]15)

Class 14 is simflar to olass 11 and class 15 is similar to class
12 except the tandem feature, which is described uader class 13,

paregraph 1%. ;
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"6o TIME ALARM CIRCUIT "TA®" WIRING

The operation of the $time alamm cirouit gives the alarm when the
test is blecked at any pointe The operatien of the (ST) keYy operates
the {TA) relaye The (FA) relay operated; (a) loeks to ground through
cam (V~24), (b) cennects grewund from the interrupter, through terminal
and brush of arc S, operating the selecter magnet, and (o) comnects
ground to the brush of arc 20 BRaach closure of the interrupter oomtacte
energises the magnet which releases when the interrupter contacts open,
advancing the brush assembly of the switch ene terminals When the (BR-20)
seitch returns to normal, the (B~24) switch advances from position 18
to position 1, releasing the (TA) relaye The (TA) relay released, oon-
nects ground frem its break centact, terminals and drash of aro 1 re~
storing the selecter %o normale If the test circuit is blecked er any
test, when sufficient time has elapsed tc alles tne seitch to reach the
terminal to which the signal apparatus is comnected, the (ALM) meter
op. ates the (TA) lamp lights, and the alamm circuits gives an audible
alazme (When "H® wiring is wsed the (AlM) meter dees not operate if
the time interval is caused by a busy sender holding the (B=25) switch
in position 2)o This eircuit is so timed that it will require. slightly
longer for the switch to reach the alaram terminal than is required for
the test circuit to complete cne eycle ef testse The operation of the
(TA) key releases the {TA) relay, restoring the cireuit to normale

2601 Time Alamm and Blocking Circuit "T3" Wiriag

Yhen the "ST" key is operated grouad is cemmected to any nore
mal point of the D aro “TA™ selecster, eperating the (TA) relay
which locks te off normal ground thru the ¥4 cam amd "TA™ key
normalo When the "TA"™ selecter has advanced to the alarm point
by ground thru the "TA" interrupter amd (TA) relay operated the
»A" lamp is lighted and the (BP) relay is oparated only if the
B26 switch i3 in positions 3 te 18 (M wirimg). The "TA" lamp is
in series with the equipment in the alamm circuit and dringy in
a sigwls The (BP) relay if operated locks 0 the same eff nore
mal ground as the (TA) relay anmd opens the checking greund frem
the armatares of the (ECI) and (D} relayses The (BP) and (TA) re~
lays release if the ER4 switch is advanced to positien 1. If
the "ZA" key is operated the alam {s retired dut the R26 switeh
cannet be advanced from positien 4 after a regular test until
the "TA"™ key is restored to normale Vith the "TA"™ and "ERP® keye
operated ground is cennected te the armatures of the (D) and (BCI)

- relays preventing blocking irrespective of the eperation ef the
{BP) relayo ¥EH™ wiring must be used to prevent false dlecking
after a long bdusy wait preceding an oked teste
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CONTROL ADVANCE

The "CA® key is used for advancing the sender wmnder test to normsl
and advancing the (B=25) switch te a point where the test circmit will
retura t0 normal, whea the CA key is restored, It is used. te advance
the test circuit te test the next sender, when a sender sticks or failse
The eperation of the key (a) cennects ground from its make contact to
lead TST ef the sender, holding the sender tusy as leng as the key is

operated, (b) operates the (Ci) relay, which locks and closes a oircuit

for advancing the (R=25) switoh to pesition 17. The (I»26) switch cane=
not advance from position 1Y wntil the CA key is restored, since the cir-
euit for advancing ‘it is open at the contacts of the. CA keys When the Ci
key is restered to normal, the (R+25) switch advances to position 180 In
position 18, the sender switch is advanced to the next termimal as ale
ready describedo When the (B+26) switch reaches pesition 1 the (R) ree
lay camnot operate to advance it until the (R-24), (B<20) and {(Rw3)
switches are normale These switches are reastored to normal as dessribed
in paragraph 19 If the MT key is eperated ground on cam W~26, make con-
tact of the M? key, lead 5, advances the (R-1) switch %o pesitien l. With
the (B=3), (BR-20), (R~26) and (BR-25) switches in positien 1, the (R) re=
lay operates threugh cam =25, make csantact of the ST key, cam Q~24, eam
X=20, cam I~3, cam Vel, Qw2 to ground at K=2o The eperation of the (T)
relay starts the test on the next sendero

The circuit is provided with five msfsrs: circuits tested meter (CT),
alarm meter (AlM), buny mot tested meter (BHT) er {(BY), single test meter _
(ST) er (BST); and mmlti-test meter (MT) or (REE).

28,1 (CT) Meter

The (CT) meter operates while the (B=26) switch is in positions
-7 t0 9, tarough cam (Nﬁ), make centact of the (37) key, dreak con~
tact of the (BC), (S) and (M3) relays, to ground en cam (0=26)s If
the (M3), {EC) or (8) relays are operated as en reselutions of the
(B=26) switch whem advanoing the sender and master ‘switches, the
noeter does not eperateo Therefere, the meter registers cnly the
maaber of senders testedo

2862 !M! Meter
. See paragraph 26,
28,3 (BNT) or (BY) Meters

See Paragraph 6obo
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28,4 (ST) Neser "G" Wiring

The (ST) meter operates, to ground on cam (L-2¢), when the
(R~24) switch is in pesitions 8 to 6, Since the (Be24) switch
makes one revelutien for each test, the (8T) meter registers the
maber of single teats mades ,

2805 (BST) Meter - "H" Wiring

This meter operates with the (MT) key normal amd the (REP)
key operated once for each revolution of the (E34) switch, fme
dicating the number of times a single test is repeated on a sendere,

2806 p&] ¥oter—- “G" Wiring

‘The (M?) meter operates ihrough the make contact of the (NI)
relay, caa (T~2) in pesition 13, cam (BE~2), make centact of the
(CL), (T5) and (CR) relays, make contact of the {M?) key, lead
(5), to ground en cam {@»20)c The meter records the mabder of
coaplete cycles of tests mades

20,7 (RMT) Meter - "H™ Wiring

This meter eperates with the (B~2) switch in pesition 3 and
the (Bw24) switch in pesttions 3 te 5 with the (M?T) and (BEP)
keys eperatedoe It records tiu ammber of cycles repesated oa a
repeat multi~testo

KEYS

290,001 Stert Key (57)

See parsgraphs 6ol and 24,
2890002 MnltieTest Key (M}

Used .to make u-nrha'of tests on esach nﬂ‘ro-,

29,003 Partioulsr Number Key (PN)

This key is nsed vhen it is necessary to tess the eender
on selections fer a pariionlar nusbero Whem sperated, the
{PX) key cennects ground to lead (5) advancing the (E~l) switeh
to position le¢ With the (Bel) switoh in pesitien 1, the (B=R}
switch advances te positiem lo The numerical zegisters are
then set manually for the coida and nuaber requireds
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29,004 Pulse Lamp Key (FL)

See pua.mpi 8680
290006 End 0f Cysle {EC)

See peragraph 23
29,006 Centrol idvance Zey gcq

‘See paragraph 2%e

294007 Repeat Xey {8EP)

8ee paragraph 33o
29,008 Particular Circuit Key {PC)

This key eperated, discomnects grmmd, from the winding ef
the (T»2) relay in the (?ST) 1ends The (T2}, (AD) and (cI) o
lays therefore cannot sparate and the (%), (R}, (P2}, and (FR)
leads are thus held openy, vhich prevents any interference with
Yusy sendersy by the advangce of the sender switche The sender
switah is advanced by means of the associated stepping key as,
lcocuh( hcr-mtter, 49 any sender as desiredo ‘

290009 Busy Meter Key {(mM)

This key is used to pass senders when made dusy by a make
Yusy pluge See paragraph 6odo

29,01 Lew Speed Key (15)

The eperatien of the (IS) key operates the {L3) relay, which
csuses sll tests to be made on the low speed pulse interruptere

29,02 High Speed Key (58)

The operation of the (HS) key cpens the operating circuis for
the (L8] relay, so that all tes3s are made vith the high speed
palse interruptere

29,083 Maximmm Line Key ]hu Lz

with this key norwal, the (Bel) swiich is arranged to use 2
maxzisum subscriberts loop for seme. tesis, and minimma sudscrider's
lo0p for ¢therso ¥When the key is epersted, the msximam sudscribver's
line i3 ueed for all *Sitsc
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290,04 Ninimmm Line Key (_l_:l._n oL[

The operaticn of this key givn a minimm sabscrider's line
for all tests, ’

250,06 Free Call Key (¥c)

29007

The operatiem of this key opens the eperating eircuit for
the {CE~1) relay, permitting cein senders to be tested for free
callse

!MI Key

The (CT-4) key is eperated to test the opszate and madn-eper-
ate function of wender relay (CT-4) on any slases of ocall in addiw
tion to positim S-14=lS of the £B-l) switche

NonmCoin Only Eey (NCO)

This key is used to atop tho tut after all nonnecin senders
have beex tesied and before testing the coir semderse The goin
senders are comnested €0 a separate sendsr switch, or swiichesme
The opsration of the (NCQ) key opexns the circuis threugh the kst
terminal of the last switch fuor eperating the (MS) relay, which
advances the master switches; hance the iest caunot proceed ea
the coin senders until the (NCC) key is restozredo This key is
necessary hecause the same register eetting does not always apply
9 bVoth nenwceln and coin senders, as in ths sase of callx to the
distant operatore Waem the (M?) key is not operated, the (B-1)
switch mast be moved to the correct pesiticn mammallys .

5% Keys

An indi.idual key is provided for alvancing each selector
awitochoe These are used to tes’ a particular sender, er for
stepping the selecter switchss for any reason other tham for
passing a dusy sender. 3Bsfors a selactor is advanced in this
mamper, the test leads mnst de cleared by restoring the (37) key
and operating the (PC) keyo 'The eperation o¢f a stepping key conw
nects ground from the {ST) key normal and (PC) key eperated directe
1y te the winding of the magnet of the szeisch with whioh it is
associateds When the key is restored, the magunet, By its release,
advances the selector cne positioms Thuse ths selector is uvaneﬂ
one positien for each operation of the koye
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29,09 Stepeby-sStep Keys (33) amd (AV)

291

2902

2903

2904

2905

. The check may be carried en step~by-step by means of the (SS)
and (AV) keys, With the (S8) key eperated, the (L~l) relay is
held operated after the (L) relay releases, thus holding the fum~
damental circuit opens The (i=2) relay releases and the {R-20)
switch advances, advancing the (B~3) switchoe The circuit is block-
ed as the (L) relay cannot reoperate until the (IL~2) relay is re-
leased by the eperation of the (AV) keyo As each step progresses
the progress and match lamps light as an indication that the cir-
cuit is feady for the next stepe '

Repeat Coin Key (ERRA~CN )

See paragraph 33.le

Time ilarm Key (TA)

This key when operated releases the (TA) relay restoring the
time alarm circuit t0 normales It also opens the circuit for ade
vancing the (R=26) switch from position 4 "TB"™ wiring.

HEnimoa CI Key (MINo CI)

This key is for testing RCI calls using a minismm loope I%
disconnects the (MG~2) relay froem the circuit and substitutes the
(MG=1) relay, shunting out 1500w from the fundamentale

‘Capacity ‘Key (CAPo BCI) y

The operation of this key connects capacity to the fundamental
circuit on ECI test callso

Hepeat Key (REPw¢)

then the (EEP)} and (REP-4) keys are operated a certain test
determined by the position of the (B=1l) switch is repeated on each
sender as followso The (Z) and (W) relays count the tests as folw
lows: When the (B~24) switch advances to position 3 on the first
test the (Wel) relay eperatess The advance of the (Bw24), switch
from: position 5 operates the (Z~1) relayes The advance of the

. (R=24) switch to position S on the second test releases the (wwl)

relay, operating the (W2} relayo The advance of the (BR=24) switch
out of position 5 releases the (Z=l) relay, operating the (Z-2}) re-

- laye The advance of the (R=-24) switch to position 3 on the third
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test operates the (Wwl) relay again and the advance from position
6 operates the (Z=l) relay. On the fourth test the (W~1) relay
releases, releasing the (We2) relay which operates the (REP-1l) re-
lay, The advance of the (B-24) switch out of position 5 releasses
the (2~1) and (2~2) relayse The (EEPwl) relay operated, locks and
closes the circuit for advancing the (B=25) switch frem position 4
as described in paragraph S3.1 and csuses the test circuit te ad-
vance to the next sender as descrided in paragraph 33ole

30 RHEMOTE CONTRQL FEATURE

The (REP) key must be eperated in order for the remote control feature
to be effectiveo ;

This feature controls the testing circmit from Jjacks which are multi-
Pled on the sender frame for the purposes A Noo 32«A test set is intendw
ed for use for the remote centrol of the testing circuite

The white button of the J2-A test set when operated and released, per-
fcrms the .same function as the (AV) key "AB" wiring on the testing cire
cuit, used primarily in connection with the step~by-step test feature
when the (SS) key is eperated,

The red butten of the 324 test set performs ;cho same function as
the (CA) key of the testing circuit excepting that the B35 switch does
not wait in position 17 until the red tutton is releasedo (QA wiring)

If this key is held depressed or the make busy plug iz left in the
Jack the (CAw2) relay is held operated preventing the R25 switch from
advancing from position 17 (QB wiring)

A standard #184 make busy plug inserted momentarily in the sender

frame jack will accomplish the same purpose as the operatien of the red
buttone

8lo DIAL TONE TEST

Figures A and 4l or Figures i, B and C provide means for checking
that the dial tone is satisfactoryo To listen for dial tone the (DT)
key is operated which causes the (DT) relay to operate either in posiw
tion 18-1/2 of the control switch or in position 2 of the conmector
switchoe This relay when operated locks to ground at the contrel switch
V24 camo The operatien of this relay lights the (DT) lamp and imdicates
to the test frame opsrator that the dial tome showld be audible at that
timeo It also cemnects the dialing tip and ring to the receiver cireuit
so that the tone may be heardo
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The operation of the (DT4) key releases the (DT) relay causing the
dialing tip and ring leads to be connected through the (DY) relaye The
testing circuit is then in position to prime the sender.

320 TPAIKING CIRCUIT TO SENDER MONITOR

WVhen Figures &, B and C are used means are provided to enable the
attendant at the test frame 10 communicate with the sender monitor, using
.the handset shown in figure Co The (SM) key when operated connects the
handset to the sender menitor call circuite %his talking line is ordinari-
1y required only when the monitor position is located at the trouble desk
because the sender make busy Jjacks will then be located at the trouble
deske When the monitor position is at the "A™ switchboard, the sender
make tusy jack will appear at the sender frame and ordinarily a talking
line between the test frame and the sender monitor will not be requirede

580 HREFEAT TRSTS

When it is desired to repeat a single test or the mmlti-test, the
REP key is operateds The operation of the key opens the circuit for ad-
vaneing the (B-25) switch from positien 4, and operates the (REP) relay
which locks and opens the circuit for advancing the sender switcheso
The operation of the REP key, whem the MT key is normal, eperates the (T) '
relay when the (B=26) switch is in position 4 and the (R-20) switch is
in position 17 allowing the sender to be restored to normal before start~
ing to repeat the testo Circuit: battery, winding of the (T) relay, cam
F=25, make contact of the REP key, breek contect of the MT key, lead 6,
cam V=20, lead 4, break contact of the iT key, to ground at S8S-L24. If
only a single repeat is desired, the repeat key must be restored defore
the test circuit completes the cycle it is in at the time the key is oper-
atedo The operation of the KEP key does not cause the coin collect and
‘refund tests to be repeated,

179 mut Coin Tests

when it is desired to repeat the coin tests ("H" wiring), the
(REP-CN) key 1s operated in conjunction with the (REP) keyo The
(REPSCN ) key operated operates the (REP=l) relayo The (EEP=l) re-
lay operated, closes the circuit for advancing the (B-25) switch
from position € and opens the circuit for operating the (7] relay
in position 4 of the (B-R5} switcho The (B=25) switch therefore
advances thru the coin test positiecns ¢:r each repeat; thereby re-
peating the coin testse
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