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MPTHOD OF OFERATION
Automatic Routlae 3ender Test FPrame. - Por 2 Digit Subsoriber’s Senders =~

Pansl Machine Switching.

Change paragrepn 7.305, sentence cammencing on line 12 to rsead as
follows:
If the {?¢) relay in the sender opsrates while the test circuit is
in position 7/8, the (TP} relay now operestes lightingithe ™t lamp and
operating the (CK) relsy. : :
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OF OPERATION
Auntomatic Routine Sendor Test Frame - For 2-Digit Subscrider's Senders -
Panel lMachine Switching Systen.

- DEVELOPMENT

1. PUBPOSE OF CIRCUIT

1.1 This circuit is used for routine testing o¢" two-digit subseri-
bers senders. It connects to the sender under test by mesns of 200
type selectors. One 200 type selector is required for each 20"
senders.: There are also two master selactors each terminal of whioh
controls one secondary selector with ite 20 senders. Progress from
one serder to the next is mwade by automatically advancing the se-
lectors after the completion of the test on each sender. This ad-
vanoe from one sender to the next is the 0.K. indicatioa on the
sender just tested. Since the test oircuit 1s cornected direotly to
the sender no special test call is necessary. i series ©f pre-ar-
ranged tests is made on each sender autometioaily or, if desired, a
particular test mey be made. . Repeat tests may be made end a pass
busy feature is provided.

2. WORZING LIMITS

2.l . This circuit is designed to test when the dattery voltage is be-
tween 24 to 25 and 48,5 to 650,

OPERATION

3. PRINCIPAL FUNCTIONS _ »
The principal fumctions of this 'cgrgnit are as tgllowu

751 To test first all non-coin senders and then the coin senders
sutomaticslly. The location of the sendsr under test is determined
by the reading of the indox vhull on tho mo type selectors.

- 7% Upon the operation of the mlti-tut (xm and start (ST) keys to
make a series of tests in a certain order, on each sender in the
ecquipment, each test reproducing & certaim type of call. This se-
ries of tests includes all types of calls which the sender zmust
handle.
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3.4

3.5

3.6

If the (ST) key is operated without the (iT) key to make @&
single test on each sender im rotation, this test being deter-
mined by the position in which the route control and numerical
switches are set manuslly.

After conneoting to any sender and before starting a test
to test the sender for busy and if busy to wait until the sender
becomes 1dle.

In each test tc set the sender registers and as the sender
advences for selections to act as the selector in sending re-
verting impulses to the sender and at the same time to count
these pulses as a check. (On RCI calls to register the pulses
from the sender and to check as on mechanical ocalis}. If the
selection does not check to block the test set operate an alsrm
and light lamps to indicate the test and selection which do not
check and also Just how much they do not check. At the end of
each test to restore the sender to mormal and to advance for the
next test.

To make single and various repeat tests as described here-
inafter.

4. COBNECTING CIRCUITS

4.1

This eircuit functions with two-digit subscribers senders.
INDEX . PaR,

Testing Non-Coin Sender - Multi-Test COnnecting
to an Idie Sender
ddvancing the Master Switch
Test Sender Switch Normel
advancing Sender Switch
Test Sender - Busy
Prevention of Double Connection
Test Lead Test
Test Sender - Idle
Pirst Test ~ Mechenical Direct - aBdX
Setting the Register Switches
Priming the Sender
Setting A and B Registers In Sender
Setting the Numerical Registers in Sender
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ANDEX

Checking the Sender
District Brush
Sender Fails
District Growp
~Office Selections
Skkip Office
Trunk Guard Test
Incoming Brush
Incoming Group, Final Brush, Final Tons
FPinal Units, Stations Selections
Telking Selection
Hesetting the Switches
Sender Hestored to Normal
Second Test ~ Mechanieel Direct
Priming the Sender
Checking the Sender
Resetting the Switches
Third Test - Incoming Overflow
Priming the Sender
Checking the Sender
kesetting the Switches
Fourth Test ~ Operator Zero
Priming the Sender
Checking the Sender
Resetting the Switchee
Fifth Test - Operator - Two-Digit -~ Non-Coin
Sixth Test - Unassigned Code and Restricted Service
Seventh Test - Wipe Out
Priming the Sender
Checking the Sender
Eighth Test - Register Control
Ninth Test - RCI below 10,000 with Stationa
Priming the Sender
Checking Distrioct and Office Selsctions
Registering RCI Impulses
Stations
Thousands
Bundreds, Tens, Units
Final Pulse’
Checking the Sender
Stations
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INDEX PaR,
Thousands 15.42
Hundreds, Tens, Units 15.43
(R-3) Switch Blocked 15,44
Talking Selection 15.45

Tenth Test RCI Direct above 3999 16

Eleventh Test - RCI Mechanieal Tandex Below 10,000

without statione 17
Heglstering KCI Impulses 17.1
Checking the Sender 17.2
Resetting the Switches 17.3

Skipping Coin Collect and Hefund Testis 18

advancing Sender Switch 15

Advancing Umster Switches 20

Testing Coin Senders - Multi-Test 21

Preliminery Coln Tests 2l.l
(R-1) in 2, 10 or 12 21.11
(R~1) in 3, 11 or 13 2l.12
Operator - 2 Ligit-Coin 2l.13
Wipe Out - Coin 21l.14

Coin Collect and RHesund 2l.2
Coin Retura - Kecelver on Switchhook 21,21

Finel Test by Sender 21,211
Coin Return - Receiver off Switchhook 21,3
Goin Collect 21 .4

¥ingl Test by 3ender 2l.41

Skipping Spare Terminals 22

Advancing Switch at End of Lycle 23

Test Abvardoned - Start Key Restored 24

Unused Positions of Class Switch 2b

Hiscellanseous

Single Tests 26

Time slarm Circuit 27

deters 28

Keys . 29

TESTING NON-COIH SENDER - AMULTI-TES?T
6. CO T0 _«N IDLE SENDER

assume that the multl-test key is operated to meke all the tests
on esch sender.
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advancing The ¥aster Switch
'With all switches in their nommal positioms and the (NP} key

~operated, the operation of the start key (ST} operates the (7)) re-

lay, from ground on camr (X-Z), operating the (T-1) relay from
ground on the (ST) iey. The {T-1) relay operated, Advances the
{R-25) switch to position 2, releasing the (T) and {(T-1) relays.
Ais the (R-25) switch enters position 1 3/4, the (MS) relay oper-
ates to ground on the normal terminal and (RS} brueh of messter
svitch 2 and locks, eadvancing the (R-25) switoh to position 3, oam
(A) advancing it to pesition 4. In position 4 the (iX} relsy
operstes through the make contact of the (XS) relsy, advancing the
{R-25} ewitch to position 6. In position b, the (AX) relay re-
leasee, and ground on cam (0-25), (i5) relay:operated advances the
{B~25} switch to position 6. In position 6, ground from cam (0-25)
ie closed through the make contact of the {MS) relay and cam (G-25)
to the windings of both master switch megnets, and also through the
bresk contacts of the megnets and cam (I-25) to the non-inductive
winding of the (AX) relsy, energizing the switch magnets but not
the (AX) reiay., Waen the break contacts of both magnets have
opened, the (AX)} relay operates, advancing the switch to position
7« &8 the switch leaves position 6, the stepping magnets release,
advenocing the brueh aszsembly of the master switches one terminal,
giving sccess to sender seleotor switch 1. The (AX) relay re-
leages in position 7 and ground on cam (0-25) sdvances the (R-25)

.switch to0 position 17,

Test Sender Switch Normal

In position 17 & test is made to insure that the selected
sender switch is on ncrmsl. 4 cireunit 1s closed from battery
through the (R-25) magnet, cam (D-25), normsl terminal and brush
of arc (ST} of sender awitch 1, terminal 1 and brush of arc (78?)
of master switch 2, (MS) relsy operated, cam (8-26} to ground on
(S8T) ey, advancing the'(8-25) switch to position 18. This serves
a9 & test for the selected sender switoch since it must be in its

~normal position before the (R-25) switch will advamce from posi-

tion 17. Should the (R-25) ewitch remain in position 17 an sbnor-
mally long time, the time alarm circuit operates and functions as
will be descrided under TIME ALARM CIRCUIT (Paragreph 27).

4Advanci . _ oa bl

In position 17 3/4 to 18, groimd o'n cam (0-28) is connected
through the (US) relay operated, cam (|G~26) (SM) brush and terminal
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6.4

6.5

1 of master awitch 2, to the winding of the magnet of sender se-
lector switch, and alsoc through the break contact of the selec-
tor magnet, termimal 1 and (AX) brush of master switch 1, cam
{I-2E}, %o one side of the inductive winding of the (AX) relay.
The other side of the inductive winding of the (AX) relsy 1is
connected to ground at the (RS) arc of master switch 2. The se-
lector magnet operates in this circuit and when its break con-
tacts open, the (AX) relay operates, advancing the (R-25)
switch to position 1, The (M5) and (AX) relays and the selec-
tor magnet release as the switch leaves position 18, The re-
lease of the selector magnet advances the brush agsembly of the
sender switch to the first terminal, thus connecting the test
circuit to a sender,

Tast Sender -~ Busy

The (T) and {T-1) relays operate, advencing the (R-25)
switch to position 2 on its second revolution. Battery through
the secondary winding of the {T) relay, ('"ST) brush and termi-
nel of mester switch 2,.(PS?) brush and terminal of sender
switeh 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. No further operation takes place until
the sender bvecomes 1dle or the switch is advanced to the next
sender by means of the (3M) key. The (BM) key operated, con-
nects ground to the winding of the sender seiector maghet which
operates, and opesrates the (B8M) relay and the (BNT) meter. The
(BM) relay operated holas ground connected to the meter after
the (Bi) key has been reieased to allow the meter time to oper-
ates When the meter is fuily opereted, it short-circunits ths
(BM) relay releasing the relay. The release of the (Bl) relay
reieases the (BHT) meter. When the key is released, the sender
selector magnet releases advancing the sender switch tc the
next sender. If the (BM) key is not opersted, when the sernder
pecomes 1dle the (T) and (?-1) relays release, cornecting to
the (TST) lead the (T-2) relay, which operates in series with
the sender ('r) relay,

Prevention of Dowble Connection

Should a distriot circuit test a sender et the sare time
that a test circuit is making a busy test, and the district
{L) relay =2nd the (T) relay in the test circuit release simui-
taneously, thus conneeting the district selector snd test
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circuit to the same sender, the (T-2]) relesy in the test cirocult,
connected to the (TST) lead by the relesse of the {T-1) relay, will
not operate, since it is short-circuited by ground on the {TST)
lead in the dlstrict cirocuit, With the (T}, (T-1} and (T-2) relays
released, and the (R-25) switch in position 2, ground throcugh the
(S?) key operated, cam (W-25), (?~1) and (AD) relays normsl, cam
(N-25), is connected to the contacts of the 149-X interrupter.

¥hen the interrupter conteact B closes, the (DC) relasy operetes, and
locks independent of the interrupter, in the cireuit Jjust described.
When the 149-K interrupter closes its F contsct, the (REP) sand (CA)
relays operate. The (REP] reisy operated, locks mhd opens the cir-
cuit which advances the sender switch. The (Ca) relsy operated,
looks ond advances the (R-25) switch to pogition 17, Circuit:
ground on cem (0-25) relays (18}, (S} and {£C) normal, (S?) key amd
(CA) relay opersted, cam (D-26) to the (R-25) 'magnet. 4s the (R-25)
switch passes position 2 1/2, the (DC~1) relay operstes thru the
make contact of the (DC) relay, snd locks to ground on cam (W-25},
The (DC-1) relay opersted, opens the operating circuit of the (DC)
relay. When the {R-25] switch leaves position 3, the (DC) relay
releases, The (R-25) switch sdvances from pogition 17 to positiom
18, Circuit: battery, (B~25) megnet, cam {B-25}, ((R} relsy nor-
mal, (Ca) ey operated, (MS} reley normel, to ground on cem {§-2E);
or when the (Ci{} relay is operated, cam {(C-25), {7) contesct ¢f the
interrupter, (SC) and (CT} releys normsl, {CiA} 'key operated, {(uS)
relay normal, to ground cn cam (S-25). in positiom 18 the (&aX]} re—
lay operates through cam {X-28j, to ground om the (RS) brush of
master awitch 2. The (4&X} relsy opersted, advances the (H-25)
gwitch to position 1, releasing the {Ca} and {REP) reieys. The
operation is the same from this point as described above, except
that if the sender is still busy, ground on lead (TST) holds the
(T) relay opersted, which in turn lights the sender busy lamp. Lis
the (F-£5} switch leavea position 3 the {DC~1) relisy reieszses.

Tost Lesd Teet

In case the test lssd ¢f the sender is cpen,. the operation of
the test circuit is the same as described in pearagraph 6.5; ex-
cept that the (R-25) switch will sdvance from positiom 1 to posi-
ticn 2 on the third pevoluntion because the (DC) relsy does not
orerate since the {DC-1} is locked up and the (R-25) switch is
blocked in position 2. The (TLT) lamp lights and the slarm cir-
cuit operates giving an audibvlie alarm.
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Ta sender -~ 1

When the sender selector switch connects to the terminel of
an idle sender, the (T) and (T-1} relays release. The (T-1)
relay released, closes the (7TST) lead of the sender, through
the winding of the (T-2) relsy, to ground through lower outer
contact of cam (S-2b6), holding the sender busy to all district
selactors and cperating the (T-2) relay and the sender {(T) re-
lay. One of the {CL) relays operates through the (CL) brush of
master switch 2, to ground on oam (0-25), and since the first
sender to be tested 18 & non-coin sender, the cross connection
will not be from the operated (CL) relay to the (CK) relsy.
The (T-2) reley operated, operates the (AD) relay. The (4D}
relay is made slow tc relesse so that it will not relezse in
cagse the (?-2) relay 1s released momentarily, by a bridging
brush connecting ground from an adjacent busy terminal to the.
test lead. The (AD)] relay operated, operates the (CI} relay
and advances the (R-25) switch to position 3, the (a) cem ad-
vancing it to pesition 4, The (CI) relay operated, connects
leads (FT), (FR}, (T) and (R) from the sender, through to the
testing circunit; and clcses lead (SC) to pbattery through 1600
ohms resistance to operate the sender (SC) relay. If the (SC)
relay in the sender fails to operate, the sender will fail to
function, and will block the test circuit. After sufficlent
time has elapsed an alarm willi be given, The (R-25} switch re-
mains in position 4, during the test on the eserder.

7. FIRST TEST - MECHANICAL DIRECT LBX

The sender is first tested on 8 mechanical direct esll to an

automatic PBX. The test is made in the following manner:

7ol

Setting The Register Switches

wWith the (R-25) switch in position 4, the (DY) reley is
bridged across the (T) and {R) leads, operating in series with
the sender (L) relay which also operates. 4lso the route con-
trol switch (E-1} edvances to position 2. Circuit: battery,
(R-1) magnet, cem {B-1), make contact of the (MP) key, cam
(W-20), cam (R-Z#), cam {E~25), (4D) relay operated, {T-1) and
(Ca) relays normal, make contact of the (ST) key, to ground on
oam (0-25), The {RI) relay operates through cam (U-1}, breek
contaot of the {CH) relay te¢ ground on cam (0-25), over the
circuit traced for adwvancing the (R-1) switch to position 2.
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The operation of the (RI) relay connects dattery to the winding of
the (BB), (DG), (OB), (0G), (CDA) end (CDB) relays. Ground
through the various cams of the (R-1} switch, is conneeted in posi-
tion 2 through cross connections to advence the register switches
for controlling the impulses for code, district brush, district
group, office brush and office group selections. A lead which is
marked with a nunber is cross-oonnected to a lead bearing the same
number; a lesd marked with & eross is cross-comnected to other
leads marked with a oross to agree with the cross-conneotion
scheme at the translator arcs in the senders which this circuit
must test. Therefore, assume that switches 6, 7, 6, 9, 11 and 12
are set in positions 1, 9, 6 not set, 3, and 5 respectively. When
the office brush switeh is set for skip office, as in this csse,
the office group switch is mot set. As each switch is set the as-
sociated relay operates from ground on cam (E-1). When 8ll the
register relays are operated, the numerical switch (R-2) advances
to position 2 which corresponds to the setting of the (R-1) awitch
and the (NI) relay operates in & circuit through the operated oon-
tacts of relays (CDB), (CDA), {OG), (0B), (DG) and (DB). With the
(R-2) switch in position 2, the class switch {(R-4), compeneating
resistance switch (R-23), talkimg selection and the several numer-
ical cortrol switches are set, from ground on various csms of the
(R-2) switch, through the corresponding cams of (R-1), (R-4), etc.,
switches, to battery through the windings of their respective (R)
magnets. The class switch (R-4) advances from the position in
which it was last used to poeition 1 for this class of call. ¥For
this test the numerical switches advance from the position last
used and take a: setting to register number 4304-699. They are
wired for registering a pesrticular number which is assigned for
each routins ‘test. The compensating resistance and talking se-
lection switches are. cross-connected to meet the actual working
conditions under which the sender circuit is used. For this test,
assure the compensating resistence switch (R-23) set in position
7, and the talking selection switch (R-5) in position 2. JAs the
oclass, talking selection, and compensating resistance switches
take their positiona, the (CL), (TS), and (CR) relays operate
from vattery, make contact of (NI} reley, winding of the (CL) and
(?S) and (CR) relays in multiple, cams of the corresponding
switches, cams of the numeriosl switches to the ground which ad-
vences the ewitches, :
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7.2 Priming The Sender

with all of the numericel switches set and relays (CL),
(CR), (TS) operated the closure of the F contact on the 149-w
interrupter operates the (IN) relay. Circuit: secondary winding
(IF) relsy, ¥ contact, (DY) relay opersted, cam (V-20), lead 4,
register cams set for number 4304-6%9, cem (R-2), (CL), {TS) and
(CR)} relays operated, make contact (MT) key, lead 5, cam (W-20),
lead 2, cam (R-24), cam {E-25), (AD) relay operated, {T-1) and
{C4) relays normal, make contact of (ST) key, (EC), (S) and (uS)
relays normal, cam (0-26), ground. The (IN) relay locks over
the sasme circuit and whem interrupter contact B closes the
(R-24) switch advances tc position 2 over the same circuit. A4s
the (R~24) switch leaves position 1, the (DY) relay and the (L)
relay in the sender ¢ircuilt releese, releasing the (IN) relay.
is the (R-24) switch passes position 1 1/2 the (4V) relay oper-
ates and locks, Circuit: leads (L) and (D) cam (D~22) to
ground on the {ST) key, or, when the (LS) relay is opsrated,
through the make contact of the {LS) relsy, lead H, cam (D-21)
to ground on the {ST) key. For this test the (LS) relay is mot
operated. With the (R-24) switch in position 2, the impulser
gwitch (R-3) edvances from position 1 to position 2, and the
pulsing eircuit is closed, operating the sender (L} relay. The
pulsing circuit is traced from battery through the winding of
the (L) relay in the sender, (R) over the ring, ocam (?-24), lead
(I)y cam (D-1), lead 1, break contsct of the (MaX-L) key, lead
2, bresk contact of the (LS) relay, lead (i), cam (L-22), cam
(H-24), lead (N}, cam (C-1), contaots of (MaX-1l) key, lead (4),
back over the tip to ground through the winding of the balancing
coil in the sender, The release and reoperation of the sender
(L) relay as the (R-24) switch passes from position 1 to 2 simu-
lates a preliminsry pulse condition on the sender, when the in-
terrupter closes its (F)} contect the (PP) relay operates and
locks to ground on cem (£X-24)}. The operation of the (AV]} and
{PP) relays causes the high speed interrupter switch to advance
through one complete revolution, Circuit: bvattery, winding
(R-22) magnet, cam (B-22}, lead (B}, (LS) relsy normal, lead
(J), (aV) 2nd (PP) relsys operated, cam (G-24), lead 2, cam
(K~4) to ground. buring the one complete revolution of the
gwitch the lower outer contact of cam (L-22) opens and clcuses
ten times, producing ten lmpulses representing the most severe
fast pulse condition imposed by the dial for controlling the
sender, When cam (L-22) is open two 315-P sub-sets, and a 40-M
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resistance (10,000 ohms) in parellel are bridged across the pulsing
circuit, simulating a minimum subscriber‘'s line locop with minimum
lesk resistance. A4s the interrupter revolves, the pulsing circuit
is opened 2t cam (L) ten times for each revolution. Cam (L) may
‘be short-oircuited through the other cams on the interrupter and
register switches. Therefore the setting of the register switches
determines the number of impulses smamitted to the sender.

7.21 Setti A) And (B) Reg!sters In Sender

&8s previously stated, the code switches for this test
are set in positions 3 and 5, With the first code switch
sot in position 3, only two pulees are -sent, as interrupter
cam (L) is short-circuited in all positions except 3 and 4.
These two pulses set the sender (A) register in position 2.
The short-circuit around cam (L), i8 closed from cam (H-24),
cam (J-24), cam (0-11), cam (N-11), ocem {P22), in position
4 3/4 to 18. 4s the pulse interrupter switch leaves posi-
tion 2, the (AV) relay releases., - As switch (R-22) leaves
prosition 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 (K), lead (C), cam (D-22), to ground on the (ST) key.
As the switch passes position 2 1/2, the (4V) relay eper-
ates, and looks over the circult previously deecribed to
ground through ocam (D-22). The (PP) relay opsretes and
locks as before. When switch (R-22) reaches position 1 1t
ie advanced over the same circuit eas before and makes an-
other revolution, sending pulses over the impuise cirocuit,
to set the (B) register in the sender. The short-circuit
arounad the (L) cam is closed through the cams of the
second code switch, sending four pulses. The (4iV) relay
releases as previously described advancing the (R-24)
switch to position 4,

7.22 Setting The Numerical Registers In Sender

Since for this class ¢f call there is mo 10,000 digit,
the (B-24) awitch advences ixmediately to position &,
Circuit: bvattery, winding (R-24) magnet, cam (D-24),. lead
2, to ground through cem (X-4). The numerical registers in
the sender are set for the test number 4304-699, in a simi-
lar manner to that just deseribpd for setting the (A) and
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7.3

7.23

7.24

(B) sender registers. Pulses for one digit are sent in
each position of the (R-24) switch, from position 5 to
position 11. Whez the pulses for the last digit have
been sent, the {R-24) switch advances to position 12. 4s
the switch passes positicn 11 3/4, the (T) and (R) leads
sre disconnected from the pulse interrupter gt cam (H-24)
and are closed through the 27-A repeating coil. The cir-
ouit is traced as follows: lead (T) from the sender,
lead (M), break contact of the (MiX-L) key, cam (C-1),
lead (N}, cam (U-24), winding of the 27-A repeating coil,
lead 1, cam (&4), lead 3 and (0), break contact of the
{MAX-L) key, cam (D-1), lead (I), cam (T-24}), over the
ring lead to the sender, This circuit holds the sender
(L) relay cperated.

with the (R-24) switch in position 11, the (CH) re-
lay operates. Circuit: battery, winding lesd 3, {MT)
key, oam {P-24), lesd 2, to ground on cam {I-3), The
(CH) relay operated, (a) locks to ground through cam
(8-1), (b} releases the (RI) relay and in turr reieases
the (DB}, (DG), (0B), (CDA] and (CDB) relsys, (¢} oper-
ates the (NC) relsy. The (NC) relay opersted, recleases
the (NI) relsy, locks, and closes & circuit from ground
on its armature, lead 6, ocam (B-24), to battery through
the winding of the (R-24) magnet, advancing the awitch to
position 13, the (A) cam advancing it to position 14,
The (NI) relsy released, releases the (CLj, (CR) and (7S)
relays. Since the (CN-1) relay is not operated the

" (R-24) switch advances to position 17,

At 81l times when pulses are not being dialed into
the gender the {TN) relay is operated which places a dis-
tinctive tone on the "T* and "“R" leads for the sender
monitor,

Checking The Sender

The impulse switch (R-3) is in position 2, having sdvanced

~off-normal, from ground on cem {X-24}, as the latter switch en-

tered position 2. When the (R-6) switch is set the {DB) pro-
gressg lamp and the #0 match lamp light from battery or cam
{H-20)» When transisztion in the sender is completed the tip
side of the fundemental oircuit is closed opersting the (L} re-
lay in the impulse circuit and the sender (STP) reley. Circuit:
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battery, winding of the (L) relay, (10-2) and (L-1) relays nommal,
{£7] key normal, (CKX) relay normsl, cem (N-3), cam (8-20), cam
{(-24), (OI) relay operated, arcs (PP) of mester and sender
switches, through the etepping relay amd associasted apparatus in
the semder cirecuit to ground. The (L) relay operated, {a) locks
through the break contact of the {10-2) relay and its own make con-
tact and over the fundamental cirocuit as Just traced, (b) operates
the (L-1} and (L-2) relays through cam (M-3), (c) connects ground
through the 6-D interrupter, to one side of the windings of the
(P}, (P-1) ané (P-2) relaye, -The (L-1)} relay operated, locks thru
the secondary winding to ground onr cam (K-3), amd opens the operst-
ing cireuit of the (L) relay which ia now held ¢perated through

its meke contact. The operation of the (L=Z) relay opens the oper-
ating circuit of the (D} relay. The first closure of the 6-D in-
terrupter operates the {P) relay., Circuit: ground through the
interrupter, (L) reley opersted, (P-1) relay normal, cam (P-S},
le2d 5, cam (A-20) to battery. The operstion of the (P) relay
closes a sircuit from cne side of ‘the windings. of the (P-1) and
(P-2) relays, cam (E-3), lead 9, to ground on cam (0-20}. when
ground is remcved at the interrupter, the (F-1} and (P-2} relays
cperate in series with the {P} relsy, to battery on cam (E-20).
The operaticr of the (P-1) relay comnects the second groand pulse
through the interrupter, winding of the (0) counting relay, cam
(P-3), lead 5, to battery on cam (H-20), operating the first count- -
ing relay. When the interrupter again removes ground frem the olr-
ouit, the {0') relay operatee in series with the (0} relsy, both
relays looking 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} counting relay. The operation of the (P=2) re-
lay comnects ground from the interrupter to the fundamental oir-
cult, short-circuiting and relessing the stepping relay in the
sender. In . this way, the interrupter sends back the pulses to the
sender, simulating the {A) commutator in the distrioct circuit, re-
leasing and recpereting the stepping relay, and operating the
sendsr counting releys, until sufficient impulses have been sent
to sstisfy the sender., At the same time the impulses cause the
operatlon of the cuunting relays in the impulse circuit. When the
aender is satisfied, the fundamsntal circuit is opened, and the
(L} PFelay releases, disconnesting the interrupter from the count-
ing relayet.
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7.301

7.302

district Brush

Por the code set up for this test, the oross connec-
tions are assumed to be such &8 to reguire district
brush 0, district group 8, and no office selections.
Therefore, for the district brush selectiom, one impulse
satisfies the sender, and the (L) reley releases, leav-
ing the (0) and (0') releys only, locked, The relsase of
the (L) relsy releases the [L-2} relay, operating the (D)
reldy. Clreuit: battery, winding of the {D) relay, ocams
(c-20) and (G~20), cam {I-6), lead (0), (1]} counting re-

lay norwel, make contact of the (0] counting relay, to

ground, This circuit is complsted omly when the number

of operated counting reiays in the impulee circuit agrees
with the number recorded by the setting of the district
brush switch (R-6}, showing that the sender has functioned
correctly. The (D) relay cperated advences the (R-20)
switch to position 2, ir which position the (D) relsy re-
leases. The (P), (P-1}, {P~2) and 2ll 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 ex-
tinguished.,

Sender Fails

If the number of pulses required to satisfy the
sender differs from the number required by the setting of
the district brush reglster switch, the cirouit for the
(D) relay is open at the contacts of the counting relsys
eand the (D) relay does not operate. The {R-20) switch
will, therefore, remain in poeitior 1. 1In this event,
the (DB) progreses lamp and the gzero match lamp remained
lighted, indicating that the failure has occurred in se-

‘lecting district brush Q. When the time alarm circuit

hes counted a certain periecd of time, a lamp lights and
an audible signal is given. The pulse lamp (PL) key is
now operated operating the (PL) and {PL-1l] relays which
light the lamp which corresponds to the number of pulses
received by the sender. Suppose that in this ecase 4
pulses were required to satisfy the sender. The (0},
(1), (2) and (3) counting relays with their corresponding
prime counting relays would bve locked up, and the 3 lamp
will light. Cirouit:; bdattery, (PL-1l) relsy operated, 3
lamp, (4) counting relay normal, (3}, (2), (1) and (0)
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counting relays operated, cam (E-3}, lead (2}, to ground on
cam (0-20). The (Ci) key is then operated as dsseribed in
peragraph 29.08. ' :

iot

Assuming that the district brush pulses checked correatly,
the (R-20) switch is advenced to position.2 by the operation
of the (D) relay, as explained in paragraph 7.30l1. The
sender advances to distriet group selection position reducing
the resistence on the (SC) lead sufficiently to operate the
(SK) relay but nct the (M3) relay. The (SN) relay operated
operates the (SK-1! relay., The (R-3) switch then advances to
position 3, Circuit; dattery, (R-3) magnet, cam (B-3), lead
7, cam (N-20), (SR-1) and (MG) relays normel, cam (W-4) to
ground on the -break contact of the (D) relay. As the (R-3)
switch advances to position 3, the (L-1} relay rsleases,
closing the furdsmental c¢ircuilt as traced in paragraph 7.3.
Relays (L), (L-1), (L-2}, (P), (P=1) and (P-2) reoperate as
explained for district brush selection. The pulses are
counted &8 before, except that the battery and ground for the

pulse and counting relays are supplied over leads 6 and 10 in

district group selection. 8ince diastriot group 8 is required
by the register setting, 9 pulses will be required by the
sender, The operating circuit for the (D) relay is through
a oam of the district group register switch, lead 8, break
contast of counting relay (9), meke contacts of all other
operated counting relays to ground on cam (0-20), The oper-
ation of the (D) relay advances the (R-20) switch to posi-
tion 8, releasing the pulse and counting relays and the (D)
reley. The (R-3) switch now sdvances to position 4. Cir-
cuit: battery, winding (R-2) megnet, csm (B-3), lead 8, cam
(N-20), (SK-1) relay operated, (MG} relay normal, cam (W-4),
tc ground on the break contact of the (D} relay.

Office Selections

The fundamental circuit for -office selection is treced
from battery, winding of the (L} relsy, (10-2) and (L-1l) re-
lays normal, (AV) key, (CK) relasy normal, cem (N-3), ocam
(8-20), ocam (Q-24), (CI) reley operated, mmster and sender
switches, lead (F?), winding of sender stepping, overflow
and (TG} relays, lead {¥R), master and sender switches, (CI)
relay, oam (R-24), 18-AF resistance (assuming the compensating
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7.308

7.306

resistance switch in position 7?7}, cam (J-23), (P-20), to
ground on c¢cam{C~20). ‘The {TG) relay in the sender oper-
ates advancing the sender tc the positlon for office
brush selection but the (L} relsy in the test ciromit
does not operate. When the fundamental cireuit again
closes, the {7G) relsy and resistance are short-cir-
cuited, lowering the resistance in series with the (L)
relay sufficiently to allow it tc operate. The office
aelectione are chscked in the same manner &s the dis-
trict selestions, The circuit is so arranged that 300
ohms of the comprensating resistence is short-ecircuited
through osw (X-20), during office group, incoming group
and final tens selection, for the purpose of reproducing
slightly greater variations in the trunk loops than en-
countered by ths sender when in use.

r

Skip Office

Por this partiocular test, office selections are
skipped. The (D} relay operates to ground on cffice
brush cer (I-8), &nd advances the {(R-20) switch immedi-
ately to position 5. 1Ir position 5, ground on cam {H-4)
advances the {R-20) switch to positiom 6., 7The (R-3)
ewitch mdvances from position 3 to position & from
ground on osm (0-20), and to position € for wIncoming
Test® through contact (B} of the 149-K interrupter. The
(L) relay releeses e&s soon a3 the (R-3) switch starts
advsncing. while the (R-20) and (R-3) switches are ad-
vancing thrcugh the office pecsitions on a skip office
test, the (L-1) reley is held operated through cem (X-3}),
iead 1, to ground on office brush cam (I-8). The funda-
mental circuit is thus held open, preventing the (L) re-
lay from operating until the (R-3) snd {Rk-20) switches
are in their proper positions.

Trunk uusrd Test

The fundsmental circuit is closed and the sender
(?G) reley is tested for ncn-operate. Lead (PFR) is con-
nected to ground on cem (UJ-20), ard lead (P?) is con-
nected through ocam {N-3}, to battery through two 40-P
resistances {12400 chms). This represents the most
severe non-operate condition of the sender (73) relay.
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The (R-3) switch remsins in position 6 for a period of from
1l to 2 seconds after which 1t advances to position 7, under
control of the 149-K interrupter. The (i) cem advances it

to position 9. In positions 7 and 8 the {TTG) relsy is con-
nected in the fundemental circuit in place -of the two 40-P

resistances. If the (TG) relay in the sender operates while
the test circuit 1s in position 6, the {(TTG) relay now oper-

ates, lighting the (TT3) lamp and operating the {CK) relay.
‘The {CK) relsy operated, lccks to ground opening the funda-

mental circuit and. thus preventing the operation of the (L)

relsy. This blocks the test circuit. When sufficient time
has elapsed the time alarm gives an audible and visual asig-
nal. If the (TG) relay in the serder has not oparated, the
{TT3) relsy does not operate, due to Lhe high resistance in
the sender circuit, when the (R-3} swltch reaches position
9, battery through the winding of the (L) relay is eonnected
tj.o the fundamental circuit operating sender {TG) relay bdbut

"not the (L) relsy in the test circuit. The sender is ad-

vancsd lowering the resistance in aenea w*th the (L) reley,

' eausing it to operate.

7,307

_'Incoming Brush

Incoming brush selscticn is checked in s msnnsr similaer
to that of district selectioms. The fundamental circuit
for the incoming selecticns is the ssme as-described for of-
fice selection except that 600 ohms compansating rasistance
is included inatead of 300. ohms. Since-for this call, the
{TH) switch is set in position 5 or 14, 4 {mpulses wers
sent to the sender, and incoming brush 2 gelected under com-
trol of the sender translator; therefore, three pulses are
required to satisfy the sender.. When the (L) snd (L-2) re-

. lays release, the (L) relay operates to ground on cam (0-20}.

The operation ¢f the (L) reisy advences-the {n-:..O! switch

» ..to position 7. . The (D} relay reieases waen the (R-20)

switch passes positlon 6 1/4. The (R-3) switch is edvenced

: "7.308

to position 10: through cam (B-3}, over, lead 8, csm {N-20},
(S¥-1) relay opsrated, (M2} relay normal, ocam (W-4), to
ground on the break contact of tho (D} rolayc

;ngming Grg_gp. ginal Brush Final ‘rem

 Incoming group. .0, finel brmh 3, and. fiml tens 0 are
cheoxod .'m the same memner, tb,e (R-ZG) switch belng advanced
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7.309

7.31

by the operation of the (D) relay, the opersting circuit
of which pesses throuzh the register switch for each se-
lecticon in turn, breek contact of the first unoperated
counting relay, and make contacts of the operated count-
ing relays. If amy of the selectione does not check,

the test is blogked, since the operating circuit for the
(D) relay will not be closed. The blocking of the (R-20)
switch lights 2 progress and match lamp as already de-
scribed and the operstiom of the (PL) key lights the lamp
showing the number of pulses required to eatisfy the
sender,

Final Units, Stations Selections

With the (R-24) switch in position 17, the fundamen-
tal circuit is olosed, and final units, stetion hundreds,

"tens and units seleotions are checked 28 slready de-

seribed. When station units selection has besn checked
the (D) relay advences the (R-20) switch to position 14,
when ground on cam (P-20) advances the (R-3) switch to
position 17,

Telking Selection

When the incoming selector &dvences to its trunk
closure position, after the final selectiorn has been
made, battery and ground are applied to the tip and ring
of the fundamental circuit in s reversed direction, with
respect to reguler selections, operating the overflow
reley in the sender and advencing the sender for talking
selection. The test circuit simulates this dy comnect-
ing battery thru the winding of the (L) relay to lead
(FR) instead of lead (FT). The {L) relay cperates ad-
vanoing the (R-3) switch to position 18, The fundamen-
tal circuit is opened and the (L) relay released as the

- switch leaves position 17. When the advance relay in

the sender has operated, lead (SC) 1s opened in the
sender, releasing the (SN) relay which in turn relesases
the (SN-1) relay, and the (R-20) switch advances to po-
sition 15, Ground on cam (Q-20), through cams (L-3) and
(C-24) advances the (R-24) ewitch to position 18, In
position 18, the (T) and (R) leads are epened, releasing
the sender (L) relay, and the (SC) lead is opened. For
talking selection, the fundamentsl circuit is closed
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through the winding of the (L) relay &s for other selections,
tc ground in the sender circuit, The (L) relsy functions as
on the other selecticms to send and count impulses untll the
sender is satisfied, and then relesses. The relesse of the
(L] relsy releases the (L-2] relay. If talking selection

' checks, the (R-20) switch 1s sdvanced ta position 16 by the
operation of the (D} relay. The (D) relay operates through
oams (C-20) end (R-20), eam (T-4), lesd 5, cam (G~5) {(set in
position 2), lemd 1, bresk econtact af counting relay 2, (two
pulses being required to satisfy the sender for talking se-
lection as determined by the position of the talking selec-
tion switck), make contact of the countirg relays {1} amd
(0}, cam (B~S}, le=zd 9 to ground through cam (0-20).

7.4 Re setting The Switches

4s the (B-20) switch enters positionm 16, the (R-3) switch ad-
vances to position 1. @Gircuit, ground on cam (Q-20f, cam {M-24),
cam (B-3) to bettery thru the (R-3) magnet. when tke (R-3)} switch
razches position 1, ground on cam (J-3) operstes thke (D) relay
which advences the (R-20) switch to position 17, With the (R~20)
switch in position 17, the (R-1] seitch sdvances to-position 3.
Circuits grouwnd, cem (Q-20), lead 5, maks contact cf the (iT)
key, lead 7, (CH) relay cperated, (R-1] magpet to batitery. The
(CH} reley rslesses, as the (R-1) switch leaves positiom 2 oper-
ating the {RI) relsy. Cirecuit: dattery, (RI) relay, csm (U-1),
- {CH} relay normsl, lesd 7, make contact of the (MF) key, lesd 5,
cam (Q~20) to groumd., The district brush and groug, office brush
and grovuy, and two code leotter register switches are set &a de-
seribed in paragraph 7.l under eontrel of the crass cennections
to the reutes comtrol switoh (R-1). - As eamek register switch is set,
the relay associsted with i1t operatee from battery on the make con-
tact of the (R1} relay, to grounmd on the ceams of the (R-1) switch.
When all the relays are opersted, ‘he numerical switch (R-2) ad-
vamces to positlom 3. Cireult: battery, (B-2) magnet, {KC) relay
opersted, meke contacts of register relays, (DB) relay operated to
ground. As the switch leaves pusition 2, the {JC] relay nelezses,
operating the (NI) relay, to ground on the make contact of the
(D3) relay. The advance of the (R-2] eswitch sets the numerical
register ewitches, class, compenssting resistance 2nd taliking se-
lection switches in positions conmtrolled by the nusericel switch.
A8 each switch is set, its assoclated relay cperates from battery
¢n the mske contaet of reley (Nl), to ground em the came of the
(R“Z) switche
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7:41 Sender Restored to Normal

Wher all register switches are set, the (7} reley oper-
ates, Clreuit: 2000 ohr winding of {T) relay, cam {P-25),
make oontect of the (¥P) kxey, lead 6, cam (V-20}, lead 4,
contacts of the numericzl register camg, set for the
mmber 9689, lead 72, cams (S5-2) and (®R-2), {CL), {TS), and
(CR) relay operated, meke contact of the (1) key, lead 5,
to ground on car {Q-20). The {T) relay opersted, operates
the (T-1) relay. The {P-1) relay operated; (a) disconnects
ground from the (TS?) lead, thus 2llowing the sender to re-
turn to mormal, and relsasing the (7-2) relay, {b) advances
the {R-20) switch to position 18 {Circuit: battery, {R-20)
magnet, cam (B-20), lead 3, cam {P-25}, (T-1) Trelsy oper-
ated, (S} relsy normal to ground) {c) connects battery
through 17,500 ohm winding of the (T) relay to lead {TST)},
holding the (T) relay opersted untll the sender is restored
to normal. Ground through 80 ohms 1s connected to lead
(TST) by the sender to hold the terminal busy until all the
sender register awitches have reset. 7The ground is then
removed., The {T-2) relay released, releases the {iD) and
(Cl} relsys. Wher the sender rTeturns to normal, ground-is
removed from lead (TST) relessing the {7?) and (T-1) relays,
end reoperating the (?-2), {4D) end {CTI) relsys 88 previ —
ously descrived for the first test. wher the {R-20) switch
resches position 18, the (R-24) switch returms to normal in
8 eircuit through cam {(C-24), lesd 10, to ground on cém

. {©~20). The (DY) and {IN) relays reoperate as previously
described in position 1 of the (R-24) switch, Wwhen the (B)
eontact of the interrupter makes, ground through the inter-
Tupter oontect, make contact of the {IN) relsy to cam
(B-24) advances the (R-24) switch to positionm 2. The
(R-20) switch 1is sdvanoed from position 18 to position 1 by
ground on com (L-24). The (R-25) switch remains in posi-
tion 4. ‘The circult is now ready for the next test
"Mechanical Dirsctn.

8. SECOND TEST - MECHANICAL DIRECT

This test 1s similer to the Mechanicel aBS test, except that the
stations impulses are omitted.
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8.1 Friming The Semder

For this test, the pulses for priming the sender are¢ sent with
the maximum resistence line condition; two 16-AC resistinass are
connected in the circuit and the subscribers sets are connected in
parellel to ground. Ko pulses for a 10,000 digit are zent, the
(R-24) switch being sdvanced from position 4 to position 5 immedi-
ately. Circalt: (R-24) masgret, cam (D-24), lead 3, to ground or
osm (K-4). .No pulses are sent for stations registration, the
(R~24) switech being advanced from position 9 to 12 immediately cver
the same oirocuit. With the above exceptions, the pulses 2re sent
into the sender in the same manner as for the €irst test,

8.2 QChegking the Sendsr

The sender is checked in the ssme manner as in the first test
exospt that the atations selections are skipped. In position 14 of
the {R-3) switch a circuit is closed advancing the (R-2) switch di-
rectly to positiom 17, OCirocuits (R-3) magnet, cam (B-3), lesd 11,
cam {P-20) to ground. In position 11 of the (R-20) switch the (D)
relay cperates to grownd through (I-4), sdvencing the (R-20) awitch

. to position 14. - ;

8.3 Resstting The Jwitches

- If the sender does not fesil at sny point, and when all the se-
lections are complete, the (R-1} and (R-2) switches sdvances one
poaitien. The register switches are reset, and the sender restored
tc normal as already dsecribeds The oircuit 1s then ready for the
next test.

THIRD TEST - INCOMING OVERFLOW

'The purpose of this test 1s to check the cperation of the sender
when an incoming selector goes to overflow,., For thie test, the numer-
ical code, district and office registers remain in the position last
used. The maximum line comdition 1s used. 'The (LS) relay opersies over
lesd 12, (HS} and {LS] keys lead 3,. to ground on eam (T-1). The opars-
tion of the (LS) reley tranafers the pulsing cireunit from the high speed
to the low apeed pulse interrupter to produce the most severe slcw pulse
condition. The fast and slow pulses sre obtained by having one switeh
geared to revolve twice as fast es the.other. 'The (R-4) switch is set
in position ¥, opening the circuit of the (CN-1) sand (CN-3)} relays st
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cam (L-4). The release of the {CN-1j relay causes the preliminary
coin test to be omitted. _

9.1

9.2

Priming The Sender

The impulses are sent to prime the sender, as for a mechan-
ical direct call, Positions 4, 9, 10, and 11, of the (R-24)
switch are psssed, since a 10,000 digit, and statioms digits are
not required, ths (R-24) switch being advanced through these po-
sitions by ground on cam (K-4). with the (R~24) switch in posi-~
tiom 12, the {CH) relay operates to ground on cam (I-3), locks
to cam {S-1) and operates the (NC) relay. Ground on the meke
contsct of the (NC) relsy advences the (R-24) switch to position
13, the (A) cam advencing it to position 14. (See paragraph
7.23)e Ground on the break contact of the (CN-1) relay, ad-
vances the (R-24) switch to position 17,

Checking The Sender

The seiections are checked as in the case of fulli meohan-
ical calls until incoming group selection has been checked. The
(R-20) switch being in position 7, the (D) relay operates, ad~
vancing the (R-20) switch to position 8. In positiom 7 1/2 to
13, ground from cam (I-4), cam (C-20), holds the (D) relay oper-
ated, advancing the (R-20) switch to position i4. 1In position
14, the (D) relay releasses. The {R-3) switch is advanced from
position 10 to position 17, by ground on cem {P-20)}. Ground on
cem (M-4) advances the (R-3) switch to position 18, 4s the {R-3)
switch passes through position 17, bvattery and ground &re re-
versed over the fundamental circuit as described in parsgreph
7.311. The reversal of battery operates the overflow relzy in
the sender which sdvances for talking selection. This reproduces
the condition in the sender whenr an incoming selector goss 10
overfiow, The sender should now restore the distriet &nd office
circuits to normsl and them return to normal itself. TFour
pulses are regquired by the sender to advance the district to the
last talking position, from which 1t is relessed as after discomn-
nection, The advance of the sender circuit after the (OFL) relay
operates opens lead {SC), releasing the (SN) and (SN-1) relsys,
which in turn sdvances the (R-20) switch to positiom 15. Cir-
cuit: bdattery (R-20) megnet, cam (B-20), (SN-1) and (XG) releys
normal, cam (W-4) to ground on the break contact of the (D) re-
lay. ®Palking selection is then checked. The talking seleoction
switch zust be set in position for the maximum nimber of pulses
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for this teat, as this number will bde reguired by the sendesr. The
R-20) ewitch is advanced to position 16 by the operation of the
(D) reley, if the impulses for talking selection check. Should
the overflow relsy in the gendser fail to operate, the sender will
not advance 2nd release the {SN) relay; thus the (R-20) switch 1s
blocked in position i4, end when & sufficient length of time hzs
elapsed, an slarm will be glven.

9.3 Resetting The Switches

When the (B-20) switch reachee position 17, ground on cem
(Q-20) through the meke comtact of the {CH) relay advences the
(B-1) switch to position 5. As the ‘switch leaves position 4, the
(CH) relay reisases. The release of the (CH) relay sets the reg-
ister switches for testing cells to the zero operator. :When the
registers are set, ground through the meke contact of the {NC} re-
lsy, advances the (R-2) switch tc position 5.

POURTH _TEST - Z¥RQ OPERLTOR

This test ia for the purpose of checking the operation of the
sender on & call to & spesial ®A% operator. #or this test, the claes
switch (R-4}) is set in position 5 and the {CDi) switch in position 1,
but ¢the (CBB} and numerical registers remzin in the position last
used. The {CR) and (TS) registers for this test are cross conneoted
80 &8 to produce conditicns in the sender equivelent to those obtained
by dialing zerc in register service, The settings of the (DB), (Dg),
(OB) and (0G) switehes are controlled by that cre of the (CL} relay
which is operated. The iaximum line is used, and the low speed inter-
rupter, the (LS} reiay heing held opereted with the (R-1) switch in
position 5. '

10,1 Primimg The Sender

The priming of the sender requires only 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), advances
the (R-24] switch to position 12, When the (R-3) switch is in
position 2, the (CH) relsy operstes, operating the (NC} relay
~which in tuin advances the {R-24) uitch. The latter stops in
position 17,



(_54 Pages, Page 24 )
Igsue_2 BT 502376

December 23, 1924
Replacing all previous

issues,

11,

10.2

10.3

Checking The Sender

The district end office selections are checked as on the
previous tests. The (R-20) switch reaches position & end
the (R-3) switch reaches position 6, If the sender has func-
tioned properly, the (SC) lead 18 now open due to the Opera-
tion of the (4DV) reley in the sender. This relesses the
{SN) and (SN-1)} relsys advancing the (R-20) switch to posi-
tion 8, In position 8, the (D) relay operates to ground onm
ceam (I-4). The (R-20) switch advances to position 14 smnd im-
mediately to position 15, With the (R-20) switch in position
14, the (D) relay releases snd ground on osm (P-20) advences
the (R-3) switch from position 6 to position 17. The (L-1)

> reley, operated in position 5 of the {R-3) switch, locks to

ground on cam (H-4), holding the fundsmental circuit open un-
til the (R-2) ewitch is in position 17, ‘when the {L-1) relay
releases, Ground or cam (M-4), advances the (R-3) switch to
position 18. Telking selection takes place and 1f it

checks, the operation of the circuit is as already described.
If the sender fails to take the proper setting from the code
disled, it will not edvance and release the (SN) relay, and
the (R-20) switch will be blocked in positfon 6.

Resetting The Switches

when the (R-20]) switch reeches position 17, ground on cam
(Q=20), advances the (R-1) switch to position 6. In position
6, the (CH) relay releases stopping the (R-1) switch in posi-
tion 6. The separate settings of the (R-1) switch for the
two classes 0f senders on calls to the two digit operator, is
mede to provice for cases where colm and non-coin senders
make different district snd office selections for ocalls to
toll and long distance operators.

FIFTH TEST -~ OPERATOR - TWO DIGIT - NON-COIN

The purpose of this test is to cheok the operation of the

sender as it functions on cellis to the toll or special operator.
For this test, two digits are dialed, setting the two code regis-

ters irn the sender. The register switches are therefore set for

sending two sets of code impulses, but the numerical registers re-
maln in the position last used. The distriot and offlice register

switches are set for the proper code and the (R-4) switch is set in

position 6, The (LS) relay is held opersted in position 6 of the
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(B-1} switch; hence the low speed pulse interrupter is used, and the
closuree on cams (C-i) ard {D-1l} give & maximur line condition. The
{CH-1} relsy remmins umoperated and' the preliminary coin test is omit-
ted. The priming cf the sender and the checking proceeds as already
descrived with the following exception. When the (R-24) switoh ad-
vances to position 4, after the sending of pulses for code B, ground on
cam (J-4), advances the [R-24) switok to positiom 12, thru sending only
two sets of pulses. The test is completed a3 described in paragraph
10, and the (R-1} switch is advenced to position 7. Sirce 2 holding
circuit is closed in position 7 for the (CH) rslay the (R-1) switch ad-
vances toc position 8 and the register switchas are set for testing
calls using an unasalgned code. 4s the (er) Ewi tch xeaves poaition 6
the {LS) relay rele=ses. . ~ i

SIXTH TEST ~ M IGNED CODE 4D RESTRICTED SERVICE

This test. is for the purpose of checking the operation of the
sender when a blael number is disled, or when a number is dialed to
which the calling ®tation has not direct access because its service is
restricted, However, when the “"repeating coil im" method of soloction
is used, this test can not be made, Also when there is no code for
restricted service calls commor to all senders, this test can'mot be
made. In either of the above cases lead (SXC) is connected to lead:
{A-8) and lead (SKC-1) is connected to (CR-8) causing the (R<1) and
(R-2) switches to advance to position 9, skipping this test. Aesume
however, that the teet is to be made. The sendér under normal condi-
ticns shouwld route these calls to a special operators For 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 and & maximum line. The pulses are sent as alrendyrdosdribod.
The district and office selections are checked and the circuit funo-
tions as described in paragraphs 7.303 snd 7.204. The (R-1} snd (R-2)
switches are advanced one poaition and the switches roset. XEEaS

SEVENTH TRST - WIPE 0U’1‘

This test is to'checi the operation of the sender when a csll is

.abandoned before completion. In regular service, when the receiver

is replaced on the switchhook after dialing has been compieted, the
sender continues to make all selections so that no switch be laft off-
normel. The counting relays are disconneoted however, and all seleo-
tions are made from the gerc cownting relay.
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13,1

Priming The Sender

When the (R-1) switch advances to position 9, the (LS) re-
lay operates, transferring the pulsing leads of the control
circuit to the low speed pulse interrupter., Jor this test,
the maximum line condition is used. The register switches are
set for 0-0-0-0, and oross connected to check 2all selections
on 0. The class switch (R-4) is set in position 8. 4 full
mechenical code is used. The (R-24) switch advances thru po-
sition 2 and 3 as on former tests, sending pulses for setting
the sender (A) and (B) register, Ground on ocam (K-4) causes
the (R-24) switch to pass position 4. In position 5, a lead
from cam (K-21) thru cem (S-4) to cam (J-24) causes the im-
pulser to send four single pulses, in positions 3, 5, 7, and
9. These four pulses set the four numerical registers in the
sender for the number 1111, The (?) lead is connected, after
position 11 of the (R-24) switch over leads (M) and (¥), cam
(U-24), 27-A repeating coil, lead 1, cam {R-20), leads 3, O,
end I, cam (T-24), to lead (R)s Ground on cam (X-24), winding
of the (CC) relay, lead 13, is connected to the pulsing cir-
cuit thru cam (Q-4) at cam (R-20). This cireuit does not per-
form any useful function at this time.

13,2 Checking The Sender

The pulses are sent into the sender and the selections
checked as on the other tests. when the (R-20) switch reaches
position 5, the (T) and (R) leads are opened at cam (R-20),
releasing the sendar (L} relay. The sender thenm advances con-
necting ground to lead (SC), opersting the (MG} and (SN) re-
lays. The (SN) relay operated, operates the (3R-1) relay.

The (R-20) switch advances immediately to position 6. Cir-
cuit: dvattery (R-20) magnet, lead (9), cam (U-25), lead 8,
{MG) relay operated, cam (W-4), lesd (12), cam {(X-25), (CN)
relay normal, (Ca) key,.(MS) relay normal, to ground on cam
(S-25)s From this point on, the test is completed as de-
scribved. in psragreph 13, The remeining selecticns are checked

.. for zerc. selections in a mamner similar to that deecribved in

paregraph 7.3, Should the sender fail to comnect ground to

lead (SC), the check circuit will be blocked and an alarm
given, ‘ :
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BEIGHT TEST - REGISTER CONTROL

This test is for the purpose of testing the register control switch
in the sender. A full mechenical code is used, and the mmerical reg-
isters mare set for code numbers 1111, The {LS] relay is held operated
to cam (B-2}, comnecting the low speed pulse interrupter to the pulsing
lends; the 500 okm resistances are short-cirouited through cam {C-l},
and (D~1}, thus aimulating a minimwn loop with the 10,000 ohm leak in
pérallel with the pulsing cam. The (R-4) ewitch is set In position 9.
The method of making the test is ldentical with that described.under
nSacond test - Mechenicel Direct™ (see paragraph 8] exsept that the
method of setting the sender numerical registers in the sender ieg the
seme as desaribed for the wipe-ouvt teat (paregraph 13. Lke. The cpera-
tion of ‘the (CH) and (NC} relays sdvances the (R-1) and (R-2} switches
to position 11, resetting the register switches for the testing of RCI
calls, in = manner similar to that slready described. "

KINTH TEST - RCI BELCW 10,000 WITH STATIORS

. This test is for the purpose of checking the operation of the
sender ¢n calls to manusl offices, equipped with reley call imdicetor
trunks, For this test the numerical regieters are set for number
6789-M. The other ewitches are set to suit an RCI code. .The {LS) re-
lay operstee to ground on cem {T-1), connecting the low spaeq pulse
ipterrupter to the circuit. The short cireuits around £00 ohm. resist-
ances are opened ir position 11, thus employing & muhmxn line loop in
this test. The (R-4) switch is sot in position 11 o

16.1 Priming The Sender

-

The pulses are sent to prime the sender as in any full me-
chanicel test with the exception that when *“H" wiring is used
e test of the semder (3) relay is made. The sender (S) relay
operstes and opens the fundamentsl cireuit if dial pulses are
delayed. Similarly the thousends pulses are deleyed until the
(S?8) relay operates. The (ST3) relay operates when office
brush has been checked snd the (R-20) switeh is in“position 5.
The (373) relay locks and prepares the oircuit for 2dvancing the
(R-24) ewitch as described in paragreph 7.21. This allows the
sender (S) relay to operate. If it does not operate the trunk
test fails as described in paragraph 7.306. 8Since the number 1is
under 10,000 ‘ground on osm (K-4), advences the (R-24) switch
through pooition 4 to position 8. Positions 9, 10, and 11 of
the (R-24) switch are pessed, due to the closure of the same
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15.3

sirenit in those positions. In pcsition 12, the (CH) relay
operates t¢ ground on cam (1-3), operating the (NZ) relay and
advancing the {R-24) switch to positiom 13, the (i) cam ad-
vencing it to position 14, end ground on the (CN-1) relay ad-
vansing it to position 17,

Cheoking District And Office Selection

District drush, district group, office brush, and office
group selections 2re chacked sae on a mechanical direct call.
with the (R-20) switch in position § the (DIR. RC1} lamp
1ights snd the fundamental tip is closed through cam (M-24),
car {0-24), winding of the (LR} relay and 15300 ohms resist-
ance. The {(TG) reley in the sender circuit and the (LR) re-
ley operate. The operstior of the {TG) relay adwvances the
sender and the operation of the {LR) relay operates the (G~1)
relay. The {G-1) relay operated, (&) supplies looking ground
for the register and magter relsys, and (b) edvances the (R-3)
switch to position 6. Ground on csm {M-4}, advances the (R-3).
switch from position 6 to position 12, The {DR) end (DR-1)
relays operate thru cam (V-4) to ground on cam {Q-20) and con-
nect leads from the contacts of the (2) and (W] relays to the

‘register and lamp relays. The (G} reiay opsrates through the
'make contact of the (DR-1) relay, break comtact of the {S57)

relsy, lead (8) cams, (¥W-3) and (?-3), cam (¥-4}, cam {P~-20)
to ground. The operation of the (G) relay supplies the lock-
ing ground for the register &2nd lamp releys, snd operates the
(CO) relay, over lead (4), cam (N-4), to ground on cam {P-20).
The operation of the (CO) relay simulates the operation of the
assignment key &t an RCI position. The (FT) &nd (FR) leads
are connected through the make contacts ¢f the (CO) relay, to
the winding of the (SN+), (SH-}, and (MG) relays. . Battery and
ground are disconnected from the fundamentsl circult, reieas-
ing the (TG) reley in the sender and advancing the sender to
the position for sending RCI impulses. The (LR} ralay is re-
leesed by the operation of the (CO) relay..

Registering RCI Impulses

The RCI pulsees sent out by the sender are of three classes;
battery through & 10w resistence giving a heavy negative pulse;
battery throush a high resistance giving a light negative
pulse; and reverse battery through a high resistance giving a

‘1ight ‘positive pulse. A group of four pulses is sent for
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registering each digit, the pulses for the stations letter being
sent first. One or two pulses in & group of 4 mey consist of aa
oper circuit, _

16.31 Stations

The code set up for this test 1s 6789-M. For N, the
first pulse 1s open cirouit, second a light negetive, the
third cpen circuit and the fourth heavy negative. The
lemp relay (D) is to be opersted. The opsration in order
is am follows: The firset pulse, opem cirecuit, causse no
operation. The light negetive pulse over the fundamental
circuit operates the (SK-) relsay, which in turn closes a
cirouit from ground on its armature, (Z} reisy normal,
winding of the (¥) relay, to battery through the 450 obm
winding of the (Z)} relay. This cirouit cperates the (W)
relsy but does not operate the {2) relay. The (W) relay
opereated, closes. a circuit from ground oa ite make con-
teot, (DR) relay operated, (ST-1) relsy ncimal, to battery
through the winding of the (ST} relay, whioh operates.
The (37} relepy opereted, connects grownd te the (S7-1) re-
lay, which bowaver, does not operste, being short-circuited
by ground through the make contsct of the (W) relay. The
third pulsse being cpen circuit, the operating grournd for
the (W} relsy ie removed. 4 circuit is now closed from
ground on the (ﬂ relsy operated, 190 ohm winding of the
{Z) relay, holding the (W) relay operated and operating:
the (Z) reley.. The operstion of the {%}: relay psrforms no
useful function at this time. The last pulse, & heavy
negative, opsretes the (8N-) and (M0-2) relays. The oper-
etion of the (SN-1) raley shert-circuits and releases the
(¥} reley, but holds the (Z] relay operated. The operstion
of the (M3~2) relay closes a circuit through the (Z) and
"(DR-1) relays operated, ( T-1) relay normel, opersating the
(D-3) relay. The (D-3} relay operated; (a) locks to
ground through its windings in series, (b) closes in part
a oircuit for lighting a progress, a match and an RCI
leamp, The reiease of the (W) relay removes the short-cir-
cuit froe the winding of the (5T-1) relay, allowing it to
- operete in series with thé (ST) relay. The cperation of
the (8T) and (ST-1) relays, transfers the. ulocting Jeads
" t0 the thousands lamp relays. P
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15.33

Thoweends

For thousands digit 6, the pulses required are
positive, heavy negative, open, 1light negetive; and
lamp relays (i) sand (B) sre operated. The positive
pulse releasss the (SN-) relay snd in turn the (Z) re-
lay, and operates the (3K+) relay which closes 8 cir-
cuit from growmd, (SE+) relsy opsrated, (W) relay nor-
mal (DR) smnd {ST) relays operated, (TH} relay normal,
operating the {d-4) relay, whizgh locks through both
windings in series. The heavy nsgative pulse re-
leases the {SH+) relay and operates the (SKN-) and
(d4G-2) relsys. The cperstion of the (SN~) relay oper-
ates the {W) relay as described 2dove. The operation
of the {¥) relsy, operates the (TH) relay in a circmit
from battery, winding of the (TH) relasy, (TH-1) relsy
normal, {ST-1) and {DR) releys cperated, to ground en
the mske contact of the {W) relay. The operatiom of
‘the (MG~2) relay closes a circult from ground on the
meke contact of the {lG-2) reley, {Z) relay rormel,
{DR~1) and {ST-1) relays operated, {TH-1) ralay mor-
mal, to battery through the winding of the {(B~4) re-
lay which orerates, 7The {3-4) relasy operated, locks
through its wirdings in series and cioses in part a
eircuit for 1lighting a progress, & maich, and a ROI
lamp. The next pulse, an open circuit, ailows the {2)

‘apd (W) relays to operate in series, snd the last

puise & light negative, releacea the {®) rslay, The
(W) relay releassed, allows the {TH-1) relay to operste
in series with the (TH) relay in the same manner as de-
soribed for the (ST-1} relay., The operatiom of the
{?H) and (TH-1) relays transfers the selecting leads to
the hundreds lamp relays.

dred Tens, Units

In a similar manner, the lamp relays (B-5) and
{D-5) are operated in the hundredths group for hundrecs

‘digit 7; (A-6), (B-6) and (D-6) for tens digit 8; (0-7)

snd (D-7) for mits digit 9. -As eesch set of relays is
operzted, the ‘corresponding pair of transfer relays is

.-operated. -
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15.34 Pinal Pulge

Wher the senders are arrangsd to send a finsl positive
pulse, this pulse operstes the (SN+) relay, and closes a
circuit from ground, (SX+) relay operated, (W) relay nor-
mal, (DR} relay operated, (TH), (H}, (T), ard (U} relays
operated, to battery through the inner winding of the (PT}
‘relay which operates and locks.

¢ ng The nd

As scon as the (E) and (H-1) relays are ocpersted, the check
of the RCI call starts. Each digit is checked separsately against
the corresponding setting of the register switches. If the
pulses received {rom the sender set the lamp relays to agrees with
the test numbder, 8s indicated by the setting of the register
switches, the (R-3) switch advances to "Talking Selection~. If,
however, any digit feils to check cerrectly, the test is dloocked
and a lighted progress lamp indicstes the digit which did not
check; 2 lighted RCI lamp indicates the digit received, and a
lighted match lamp shows the digit which should have beer re-
ceived.

15.41 Stations

_ The station digit is checked first with the (R-3)
ewitch in position 12. VWhen the (H) and (H~1l) relays
have opernted, a circuit is closed from battery through
the wirding of the (RCI) relay, cam (0~3), lead 18, {D-3}
relay operet-d, lead 13 cam (N-17) of the statioms regis-
ter switch set for party N, lesd 0, oross connected to
the breakx contaet of the (A-3) relsy, (B-3) and (C-3) re-
lays normsl, (H) -relay operated, lead 8, cams (W-3), {T-3)
anéd (N-4), to ground on csm (P-20)., This circmit, which
i1s ciosed only if the stations digit checks, operates the.
{RCI) relay, which advances the (R-3) switch to pesition
13;: 1

15.42 Thousandy

In position 13 of the (R-3) awitch, the (RCI) relay
is agein operated if the thousands digit checks eorrect-
ly. Circuit: bdattery, winding (RCI) relay, cams {0-3)
and (P-3), cams (8-13) and (Q-13) of the thousands rag-
ister switch wet for thouseands digit 6, lead {(6) which
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is cross comnected to the break contact of the (D-4)
relay, (4A-4) snd {B-4) relays operated, (C-4) reley
normal, (T) relsy operated, lead 9, cams (V-3) and
(r~8), cam {N-4}, to ground on cam (P-20}. The RCI

- relsy operated advauces the (R-3} switch to positlon
14,

15,43 Hundreds Units

In position 14, 8 circuit is closed from battery,
winding of the {BCI) relay, oems (C-3) znd (P-3j, lead
28, make ocontact of the (D-5) relay, ilead 26, cans
(T-14) and {S-14) of the hundreds register ewitch set
for hundreds 7, lesad 2, (A-5) relay normal, (B-5) re-
1ay operated, {C-5) relay normsl, (U) releay operated,
le2d 10, came {V-3) and {T-3}), cem (N~4), to growund on
cam {P~20), This circuit operatss the |RCI) relay, ad-

- vancing the (R-3) switch to position 16. Similer cir-
cuits operate the {RCI) relay and advance the {R-3)
switch to position 17. These Oircuits pass through the
tens register awitch cems and the contscts of the tans
lamp relsys, the units register switch cams, units
lamp relsys snd the (PT) relay, when operated. These
circuits are dependent for their closure or the lamp
relays being set to register the same nwrber as the
rezister switch. If the lamp relays are set wrong,
the circuit for operating the (RCI) relay is& cpened

‘At one of the relay contacts, and the (R-3) switch is
bleocked.

15,44 (R-3) Switch Blocked

When the (R-3) switch is vlocked, sm RCI progress
lamp, &n RCI numerical lamp and & metch lamp lignht a2
expiained above. After the time alaym circnit has
counted off sufficient time, an audible alamm is
given, Assume that the (E-3) switch is blocked in
position 15 due to the tens seiection not checking.

; & circuit is closed from bettsry, cem (P-4), cams
{R-2) and (S-3), RCI progress lamp (r), Lead (&), oame
(E~15) ‘and (C-15) of the tens regiater switch, set in
pesition 9 or 18 for tens digit 8, (B} match lamp to
ground,  Thus RCI prograss lemp (T} and match lamp (8]
light, showing that the eircuit was blocked during the




16.

15.45

(54 Pages, Page 33 )
Issue 2 BT 502376
December 23, 1924
Replacing all previous
issues.

checking of tens digit 8. JAssume that the sender sent out
impulees for tens digit 6 instead of 8. The lamp relays
(A-6) and (D-6) are then opersted. In position 15 of the
(R-3) switch, the (TR) end (TR-1) relays are operated to
ground en cam (7-3). The (TR) amnd (TR-1) relays are oper-
ated whenever the (D) relay in the group of lamp relays
for the digit being checked, 1s operated. A circuit 1is
then closed from dattery through the 6 RCI lamp, (TR) re-
lay operated, lead 1, (A-6) relay operated, (B-6) and (C-6)
releys normel, lead (11), to ground on cem (V-3), lighting
the RCI lamp, corresponding to the number sent by the
sender,

Talking Selection

When e1l digits check correctly, the (R-3) switch ad-
vances from position 17 to position 18 after units check-
ing. Circuit: battery, winding (R-3) magnet, cam (D-3),
to ground on oam (M-4). With the (B-3) switech in posi-
tion 18, the (D) relay operates, advancing the (EK-20)
switch from position 6 to position 14.  Circuit: bdattery,
winding the (D)} relay, relay (L-2) normsl, cam (C-20),
cam (D-20) to ground on cam (J-3). When the sender has
advanced end opened lead (SC), the (SK) and (SN-1) re-
lays releese and advence the (R-20) switch to position 15.
The (D} relay releases in position 14. The (R-24) switoh
edvances to position 18. Talking selection is checked,

‘the sender returns to normel, and the ewitches are reset-

for the next test, 88 previously described.

TENTH TEST - RCI DIRECT - ABOVE 9999

letter.
letter.,

For this test, the route control (R-1), class (R-4) and numer-
ical (R-2) switches are set in positionm 12. The numeriocsl register
switches are set for 03841, the 10,000 digit being set mp -on the sta-
tions hundreds register switch. The operation is the same as that
Just described, except that the number O is sent in place of the party
It is registered on the same relays and switch as the party

17. ELEVENTH TEST - RC1 AND MECHANICAL TANDEM BELOW 10,000 WITHOUT STATIONS

For this class, the route control (B-1), olass (R-4) and numerical
switches (R-2) are set in position 13, and the numerical registers are
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get for the number 43210, &erc must be registered im place of the
party letter, and handled as such. The o0ode is transiated dv the
sender in such a menner that it eends two extrs sets of RCI im-
pulses, for registering and displaying the numerical office code.
Thess impulses sre sent first, amd registered on separate sets of
lamp relays. The first digit is always either gzerc or one and the
ngQ" or “R" wiring is prcvided accordingly., Ko regiater switch is
provided for the tendem hundreds dizit. The setting ¢f the two
code letter switches contrcls the checking of the hundreds and tens

digits,
17.1 Reglstering RCI Impulses

%hen the {R-20) switch is In position &, the tip and ring
are connected to the RCI reiays as deseribded in paragraph 16,
The (DR) and (DR-1) relays cdo not operate, the sircuit veing
“opened at the contacts of ocam (V-4). The (R-3) switch ad-
vances from positions 6 to 10 in 8 circait from battery, wind-
ing of the (R-3) magnet, csm (C-3), lead 4, to ground on cam
(J-4). In position 10, the {G) reley operates through the
break contact of the {DR-1) and (TAN-H) relays, lead 6, oams
(w-3) and (7~8), cam {N-4) to ground on cam (P-20). The (G}
relay functions =s desaoribed in paragreph 16.2, operating the
(G-1) and (€O} relaye, and starting the sender producirg RCI
pulses. The method of recording impulses is the same as de-
sorided in paragrsph 15.3, except that the operation of the
(Z) and (W) relsys om the first two sets of pulses, sets up
the (A), (B), (G) and (D}, (A-1), (B-1), ete. and (4-2},
(B-2), eto. relaye. aifter esch set of pulses has besn com-
pleted, the (T7), (TT-1), snd (TU) and (TU-1l) relays operate,
one peir after each set of pulses. The circuits are traced
through the break contacte of the (DR) and (DR-1) relayse.
The register relays for the remaining digits are set up as
described in paragraph 15.3, the stations relays being set
for zero. The sircuits are traced through the break con-
tacts of the (DR) and (DR-1) relays and the make contacts of
the (TT}, (PH) and (70} relays..

17,2 Checking The Sender

The chacking of the call is ‘accomplished as already de-
scribed except that it starts with the (R-3) switch in posi-
tiom 10. The (R-20) ewitoh remains in position 5 during the
check. If the setting of the lamp relays agrees with the
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teat number 432i0, the (RCI) relay operates and advancees the
(B~3) switoh from poeition 10 to position 17.

17.3 esettin ite

As the (R-20) switch reaches position 17, ground from cam
{@-20), advances the (R-1) switch to position 14, the (i) cam
advancing it to position 18. 1In position 14, the (CH) relay re-
leases, and ground on cam (8-1), sdvances the (R-2) switch to po-
sition 1. The register switches are not reset.

SKIPPING COIN COLLECT AND REFUND TESTS

When the (R+=20) switch reaches position 17 after maki .g the last
test the (R-25) switoh advances to position 6. Circuit:; bdattery,:
(R-25) magnet, cam (D-25), (REP) key normal, lesd (2), cam {U-1), (CH)
relay normal, lead (7), (MP) key operated, lead (5), to ground on cem
(:-20). The (R-25) ewitch then advances to position 6, Circuit; bat-
tery, {R-25) magnet, cam (B-25}), (CN) reley mommal, (CA) key, (MS) re-
lay normal, cam (3-25), to ground. The (R-25) switch then advances to
position 7 in the circuit traced for advancing from position 4, and to
position 18, in the circuit for advancing from position b,

ADVANCING THE SENDER SWITCH

With the (R-25) switch in position 18, the following circuits are
closed to advance the sender switch; from battery, winding of the mag-
net of the sender switch associated with the sender in uwse, brush and
terminal of arc (SM) of master switch 2, make contact of the (S57) key,
break contact of the (REP) relay, cam (K~25), brush and terminal of
arc (SY), brush of arc (RS), to ground, Battery through both windings
of the (AX) relay is connected to cem (XK-25). The magnet eperates but
the (AX) relay is short-circuited by the ground which operates the
magnet, through the break contact of the magnet, terminal and brush of
arc (4X), csm (I-25), to tha other side of the 500 ohm winding of the
(AX) relay. Wwhen the magnet operates, the short-circuit is removed
from the inductive winding of the (AX) relay, allowing it te operate
and sdvance the (R-25) switch to position 1. 4s the switch leaves po-
sition 18, the magnet releases advancing the brush assembly of the

.sender switch to the next sender. The (AX) relay also relesses. With

the (R-25) switch in position 1, the (D) relay operates through cam
(S-25) to ground on cam (0-25) and advances the (R-20) switch from po-
sition 17 to position 1. The same ground advances the (R-24) switch
from position 17 to position 1 and advences the (R-3) switch from
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position 18 to normal, Ground on cam (Q-26) advances the (R-1)
switch te normal. The test circuit is now resdy to make the same
series of tests on the next sender. ill switches being in normal
end the start key opersted, the (T) and (T-1) relays operate as
described in paragraph 6, advancing the (R-25) switch to position
2.

ADVANCING THE MASTER SwWITCHES

when the first 20 senders have been tested, the (MS) reley
operates as the (R-2FE! switch reeches position 2 of the next re-
volution. Circuit: battery, (S) relay, twenty-first terminal and
brush on arc (T8T) of the sender switch, first terminel and brush
of arc (TST) of master switch 2, break contect of the {T-1l) relay,
winding of the (T-2) relsy, to ground through cam {R-25). The (u3)
relay operated, locks and advances the (R-25} switch to positien 3,
the (4) cam advenoing it to position 4. In position 3/4 the sender
switch magnet is energized. Circuits bdattery, winding of the meg-
net, (SM) terminal and brush of mester switch 2, cem (3~25), (MS)
relay operated, cem (0-25), to ground. The (AX) relesy operates to
ground on cam {0-25), sdvancing the switch to position 5. The :
sender switch magnet releases in position 5§ and advances the sender
switch brush assembly to normsl. Ground on csm (0-28), advanoces
the (R-25) switoch to position 6. 1In position 6, the master
switches 21re¢ advanced one terminal as described for advancing the
first terminal in paragraph 5.1, snd the (R-26) switch is a2dvanced
to position 17. The next sender switch is then tested end ad-
vanced to the first terminsl as described in paragraphs 6.2 and 6.3.

TESTING COIN SENDERS - MULTI-TEST

21,

COIN SENDERS

When all non-coin senders have been tested the master switch is
advanced to the coin senders which are connected to separate sender
switohes. These ocoin sender switches are connected to the (CL-1),
(CL-2) or (CL-3) relasys. The operation of this (CL) relay as de-
scribed in psregraph 5.7 operates the (CN} relay. The test pro-
ceeds in practically the same manner as in the case of a non-coin
sender except that the preliminary coin tests and the coinm collect
and refund tests at the end of certain tests are made. The sender
is tested for "Operator, 2 Digit - Coin" instead of "Qperstor 2
Digit Non-Coin",



(b4 Pages, Page 37 )
Issue 2 BT 502376
becember 23, 1924
Replacing zll previous
lgsues.

21c:1 Preliminary Cocin Tesgts

Whenaver the {(R-4) switch is set in position 1, 2, 9, 10, 11,
12, 13, 14 or 15 the (CN~1) relay operates. Cirouit: (CN-1) re-
lay, (PCT} key norral, cam (L-4), cam (J-25), (CN} relesy oper-
sted, (CA) key and (MS) reley mormel, to ground through cam
{S-26)., The operation of the (ON-i) relay holds the (R-24)
switch in position 14 for the purpose of making & preliiminary
coin test previous to final units selection orn mechanical tests
and just after office group selection on RCI tests, The prelim-
inery coin test ia made during certain tests as follows:

21,11 (BR-1}, In 2, 10, Or 12

The (R-24) switch is held in positiom 17, since lead
(FT) passes through cam {N~24). This is for the purpose
of checking the sender on that part of the preliminary
coin test which tests the line to insure that a coin is
deposited. When testing & non-coin sender, tke (R-24)
switch advances to position 17, as soon as all the pulses
have been sent. In the case of a coin sender, the (R-24)
switch remains in positiom 14 until the (R~-3) switch
reasches position 13 on mechanical tests or until the
(R-20) switch reaches position 5 on RCI tests. With the
(R-3) switch in position 13, the {R-24) switch advances to
position 15, Circult; winding (R-24) magnet cam (C-24),
lead (9), cam (N-4), to ground on impulse cam {I-3}., With
the (R-20) switch in position £ the circuit for advancing
the (B-24) switch from position 14 to 15 is through cam
(C-24), lead (9), cem (K-4), to ground through cam (P-20),
With the (R-24) switch in position 16, 110 volt battery
and ground through the windings of the coin test relay in
the sender are connected to leads (?T) and (R). Wwith the
(PCT) key normal, ground through 3675 ohms is connected to
the tip and ring to test the non-operate of the prelimi~
vary coin test reley (CT-9) in the sender. Under this
condition, the (CT-9) relay should not operate, and the
fundamental ¢ircuit should not be closed. Should the fun-
damental circuit be closed at this time, the (PCT) relsy
operates and prevents the (R-24) switch from sdvancing out
of position 15, thus indicating thet the sender failed to
block a call which should have been blockedo The oOperat-
ing circuit 1s from battery, winding of the (PCT) relay,
make contact of the (CN-1) relay, cam (N-24), cam (T-20),
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cam (Q-24), {CI) relay operated, master and. sender
awitches, lesd (FT), stepping relay end associsted ap-
paratus in the sender, lead (FR), master and sender
svitches, (CI) relay, cem {R-24), two 18-AF resistances
in series, csm (L-2%), to ground on cam (U-20)};, The
(PCT) relsy operated, operates the (SC) relay, through
cam (V-25}. The {3C) relay opersted, locks and bldcks
the test c¢ircult, Ly preventing the advaencs of the
(R-24) svitch. If the (CT-9) relay in the sendser does
not operate, the (I¥) reley operates, Circuit; pri-
mary winding of the (IX)} relay, contacts of the inter-~
rupter, {SC), (CT) relsys, (Ca) key, and (uS) relay,

to ground through cam (S-25). The {1IX) relay operated,
locks, and locke thru the primery winding to cem (K-24)
and advancee the (R-24) switch to position 15, 4s the
switch lesves position 15, the (IN) relsy releases.

In position 16, the (IN) relay operates when the inter-
rupter closes its beck contaot, and advances 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. Under thias condition, the (CP-9)
relsy should operate. The sender thenm advances, clos-
ing the fundementzl circuit for the nmext selection,

-1} In 3, 11, Or 13

When the (R-1) switch is in positions 3, 11 or 13
the (CN-3) relay operates with the (CN-1l} relay to the
same ground, With the (R-3) switch in position 13 om
mechenical tests or with the (R-20) switch in position
5 on RCI tests the fundamental circuit is open at cem
(N-24) until the preliminary coin test 1s made., In
this test, the non-operste feature of the coin test
relay (CP-4) in the sender is tested. With the (R-3)
switch in position 13, the (R-24) switch advances %o
position 18. In positiom 15, the (T) sud (R) leads
are connected as desoribed In paregreph 21,11 and a
resistence of 3675 ohms is comnected to the tip and
ring of the line. The circuit faunctions &8s in the
first test, snd the (R-24) switch advances $o position
16 under control of the Interrupter. Direct ground is
now conneasted to the tip of the line, cperating the
(CT-9) relay in the sender. The operation of the
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(CT-9) relsy operstes the sender ((C7-Z) relay which con-
nects the (CT-4) relay to the line. Direct ground at
this time represents & trouble condition on a c2ll or re-
presents an attempt to "beat® the coir box. The opert-
tion of the {CT-4) relay causes & signel to be glven to
the sender monitor operator. The (R-24) switch advances
under control of the interrupter to position 17. 4s the
switch leaves position 16 the ilmne circuit is opened and
ae the switch psases positien 16 5/8, 110 volts negetive
thro a 6-D resistance lamp i8 connected to the tip of the
line to release the sender {CT-4) relay. In position 17

‘ground thru 400 ohms is connected to the tip, as 8 non-

operate test for the (CT-4) relay. If the (CT-4) relay
does not operate, the fundamental circuit is closed for
the next selecticons &8s on the first test,

Operator -~ 2 Digit - Coin

When the (R-1) switch is in position § the (CN-2)
reley operates over lead 1, cemr (J-25), (CN) relay oper-
ated, (Ci] key and (¥S) relsy normsl, to ground through
cam (S-25). Under this condition when the (R-1) switch
advances to position 6 the {(CH) relay holds, advancing
the {R-1) switch directly to position 7. The call to the
two digit operator coin is tested in the same manner eae
“Operator Two Digit - Ron Coin", see paragraph 11, except
that the preliminary coln test as described above is in-
cluded in the test. Separate positions on the (R-1)
switch are provideds 8ince separate trunks to the toll
operator must be selected by coin and non-coin senders.

Wipe Out - Coin

For testing the wipe out on coin senders, the coin
return test is &s followe: The subscriber's line eir-
cuit is opened in position 5 of the (R-20) switch.: The
sender is advanced by the release of the sender (L} re-
lay and connects ground to lead (SC) to operate the (MG)
and (SN) relays in the teat circuit., The pulsing cir-
cuit is open and the tip is connecoted to ground through
the 1020 ohm winding of the (CO) reiay, reproducing the
condition of the receiver on the hook and a coin in the
slot. Under this condition, the sender sends out nega-
tive coln battery on both sides of the line to return
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the coin, cpersting the (CC) relay which in turn
operetes the {CT} relay to ground on ocsm (¥-2b).

The operation of the (CT) relesy advences the {R-20)
switch to position 6. Circuit: bpattery, (R-20)
magnet, cam (B-20}, lesd (9) cam (U-25), lead (S),
(MG) relsy operated, cem (W-4), lead (12), ocam

{¥-28), (CT) reley opereted, bresk contact of the

(Ca) key, {¥5) reisy normal, tc ground on ocem (S-25).
The operation proceeds as described in paragraph 13.2.

2l.2 Coin Collect end Refund

With the (R-1), (R-20C) and (R-24) switches in positions
14, 17 and 18 respectively, the (R-25} switch advances from
position 4 to position b. Circuit: battery, (R-25) magnet,
cem {D-25), break ocontact of the (RRP) key, lead (2), cam
(U-1), (CH) relay normel, lesd (7}, make contact of the (MT)
key, leed (5), to ground om osm (Q-20). Wwith the (R-26)
switch in position 5, the {?} relay operates through its
2000 ohm winding, oam {M™2f), meke contact of the {CN) re- -
lay, break contact of the (CA) key and (M4S) relay, to groand
through cam (S-25), The (P! relay operated, operates the
(T-1) relay which disconnects ground through the winding of
the (T-2) relay from lesd¢ (T3T), and cornects battery through
the 17,500 ohm winding of the (P) relay to the (7ST) lead,
The removal of ground from lesd (TST) allows the sender to
return to normal. Wwhile the sender is returning to normal,
80 ohm ground 1s connected to the (TST) lead to hold the
sendesr busy., This ground holds the (T) relay operated. The
(2-2) relay releases, relesing the {AD) and (CI) relays.
The operation of the (T-1) relay advances the (R-256) switch
to position 6. Circuit: bettery, (R-25) megnet, oam (B-25),
(?~1) relay operated, (S) relzy normsl, tc ground.

21,21 Coin Returm -~ Receiver on Switchhook

When the sender reaches normal the (7T) and (T-1)
relays release, comneoting groand to the (TST) lead -
to reogerate the (T-2) relay and to sdvance the sender
off-normael. The (T-2) relay operatsd, operates the
{AD) relay. The {AD) relay cperated, operates the :
(C1} relay, which cloees the fundsmental and pulsing
leads through to the sender. The {(R-25) ewitch ad-
vances from position §, to position 7. Circuit;
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battery, (R-26) magnet, cam (D-25), break contact of the
(REP) key, lead (2), cam (U-1), (CH} relay normal, lead 7,
make contact of the (M) key, lead (5), to ground on cam
(Q=20)., With the (R-25) switch in position 7, the artifi-
cial line is traced from ground on cam (P-25), winding of
the (CC) relay, 18-AC resistance, cam (H-25), cem (M-25),
(CI) relay operated, lead (T) to the sender; and lead (R),
(C1) relay, cem (L-25), to ground through the winding of
the (RT) relay. This epproximates the condition of the
line when the receiver has been repleced on the switchhook.
Ground through the winding of the (CC) relasy 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 ap-
proximates a leak. The sender connects 110 volts negative
battery to both sides of the line to return the coin, when
lead (FR) is open; and 110 volts positive, to collect the
coin, when lead (FR) is grounded. In position 7 lead (FR)
is open; therefore 110 volt negative battery is gonnested
to both sides of the line operating the (RT) eand (CC) re-
lays. The (CC) reley is poled tc respend only to negative
current at this time. The operetion of the (RT) and (CC)
relays operates the (CT) relay. The (CT) relay operated,
locks and advances the (R-2£} switch to position 8. Cir-
cuits - battery, (R-25) magnet, cem (D-25), (CT) relay oper-
ated, break contacts of the (Ci) key amd (MS) relay, cam
(s-28), to grounds The cperetion of the (CT) relay also
closes through the (SC) lesd,

21,211 Final Test By Sender

The sender now teste the line to ascertain
whether the coin has been returned by connecting
battery through the two windings of the (CT-8) re-
lay in the sender circuit to the tip and ring of
the line. If the (CT-8) relay operates, due to
ground on the tip because the coin is still in the
slot, an slarm is given in the sender. In posi-
tion 8 of the (R-25) switeh, the (CT-8) relay in
the sender is teated for non-operate by connecting
the tip lead to ground through 5800 ohms, 18-4C
resistance (500 olms) and the winding of the (CC)
relay. This represents & more severe non-operate
than the (CT-8) relay will ever be oalled upon to
meet. If the (CT-8) relay does not operate, the



(_64 Pages, Page 42 )
Issue_2 BT 502376
December 23, 1924
Replacing all previous

1'!5&.0

sender is not blocked and advances, connect-
ing ground to lead (SC), which opersates the
(MG) and (SN) relays. The operation of the
(HG) relay advances the (R-25) switch to po-
sition 9. Circuit: bvattery, (R-25) megnet,
cem {B-25), lead (8), {MG) relay opsrated,
cam (¥W-4), (D) relay normal te ground; or,

if the (R-4) switch is in position 8, through
csm (W-4), lead (12), cam (X-25), to ground.
If the (CT-8) relay in the sender operstes
falsely under this condition, the sender does
not advence and comnect ground to lead (SC)
blocking the test circuit and giving the alarm.
The (CR) lamp-i3 lighted by ground on'can
(R-25). 3

21.3 Coin Rofnrn -~ Receiver O0ff Switchhook

with the (R-25) switch in position 9, the () relay oper-
ates. Circuit: battery, 2000 ohm windirng, cam (F-25}, (CN)

" relay opserated, break contacts of the (CA) key, and (4S) re-

lay, to ground through cam (S-25), The {T~1) relay operates
end functions to return the sender tc normal as previously
descrived. The operation af the (T~1)] relay alsc advances
the (R-25) switch to position 10, from ground on the (S} re-
ley normal. When the sender has returned to normel, the (7)
and (7-1) relays relesse, and the (T-2), (AD) and (CI) re-
lays reoperste, advancing the sender off-normel, The sander
is again tested for coin return, the tip bveingz grounded thru
the winding of the (CC) relay, and the ring thru the winding
of the (RT) relay, and lead (FR) being open. The coin re-
turn current cperates the (CC) and {R?) relays which in turn
operates the (CT) relay. The (CT) reley operated, advances
the {(R-25) switeh to position 11, In position 11, the (T)
and (R} leads are connected together through 1,000 obms and
1,020 ochms to ground conneocted between the two 500 ohm re-
sistances., Circuit: lead (T7), {(Cl) relay, cam (M-25), cam
(H-25), two 18~AC resistances, cam (L-25), (CI}) reley, lead

(R), to the sender. The winding of the (C0) relay is con-

nected from between the 18-AC resistances to ground., The
fundemental ring is open. This reprodunces the condition
existing when another coin is deposited and the receiver is
removed from the switchhook to make a second call directly
after the completion of the first call. In this case, the
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sender advances, even though the test on the-line shows a coin in

the slot. The sender repeats the coin test &s desoribed in para-
graph 21.211. The (CT-8) reley in the serder should not operate;
being connected differentially to the tip and ring, 8nd the sender
should connect ground to lead (SC), operating the (MG) relay and
advancing the (R-25) switch to position 12 over the circuit traced
for sdvancing from position 8 to position 9. If the (CT-8) relay
in the sender operates falsely, the testing circuit is bvlocked and
the (CR) lamp lighted.

Coin Collect

In position 12 of the {R-25) ewitch, the (T) relay operates
over the circuit traced for operating it in poeition 9, and funo-
tions to return the sender to normel and edvance the (R~25) switch
to position 13, In position 13, the coin collect feature of the
sender is tested. The subsoriber's line is traced over lead (T},
(CX) relay eperated, cam (M-25), cam (V-25), winding of the {CC)
relay, 18-AC resistence to ground on cam {P-25). The connection
of the (CC) relay is now reversed, so that it will respond tc po-

'sitive battery over the tip of the line. The ring is connected

through the contact of the (CI) relay, cam (L-25), to ground
through the winding of the (RT) relay. Lead (FR) is grounded
through the make contact of the (CI) relsy, cam (J-25), (CE) re-
lay operated, break contacts of the (CA) key, and (U4S) relay to
ground through cam (S-25). This condition causec the sender to
connect 110 volts positive battery to the line to colleot the
coin, operating the (CC)} and (RT) releys and in turn the (C?T) re-
lay. The operstion of the {CT) relay operates the (3SC) relay.
Circuit: battery, winding of the (SC) relay, cam (U-25), (CT)
relay operated, break contaots of the (Ci) key, and (MS) relay,
to ground on cam {S-25). The sender advences and opens the cir-
cuit through the (CC) and (RT) relays which release, releasing the
{CT) relay. The (R-25) switch advances to position 14. When the
(R-265) switch leaves posltion 13, the (SC) relay releases.

21,41 Final Test By Sender

The sender connects the windings of the (CT-8) relay .
to leads () and (R) to test whether the coin has been col-
lected. The operation of the (CT-8) relsy is tested in the
following manner. Lead (R) is opened, lead (T) is ocon-
nected through the meke contact of the (CI) reley, cam
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(¥-265), 18-CR and 18-AP resistances (2500 ohms), wind-
ing of the (CC) relay, 18-AC resistance (500 ohms), to
ground through cam (P-25), If the (CT-3) relay in the
sender does not opsrate, the sender advances and con-.
hects ground to lead (SC) which operates the (MG) re-
ay 8 before. The operation of the (¥G) relay oper-
ates the (SC) relay. Circuit: battery, winding of
kthe (SC) relay, cam (U-25), lead (8), make contact of
the (MG) relay, cem (V-4), to grcund on the break con-
‘tact of the (D) relay, or cam (w~-4), lesd (12}, to
ground on cam (S-25}, when the (R-4) switch 1s in po-
sition 8, The (SC) relay opersted, locks to ground on
tam (P-26), and blocks the test, thus giving an slam
and lighting the lemp. If the (CT-8) Telay in the
sender eperates, the (SC) relay does not cperate, and
the (R-25} switch advances from position 14 to posi-
tion 16, Circuit: bvattery, (R-25) magnet, cam {(C-25),

“{B) contsct of the 143-J interrupter, breszk contacte

of the (SC) and (CT} relays, (CA} key and {iS) relay,
to ground through cam (S-25}. From position 15 to 16
the (R-25) switch is advanced through cam {C-256) and
{F) contact of the interrupter over the circuit Juat
traced; from position 18 to position 17, through oam
(C~25) end the back contact of the interrupter; and
from position 17 to position 18 through cam (C~-25) arnd
the (F) contect of the interrupter, provided the (MS)
reley is not cperated. The purpose of the interxupter
is to give the sender time to function snd block the
test circuit provided the (CT~8) relay in the sender
does not operste. 4As the switch leaves position 17,
ground is disconnected from the (7TS8T) lemd, allowing
the sender to retura to nomal and releasing the (T-2)
relay. The (T-2) relay released, reieases the (aD)
and (CI} relays. The sender switches are now advanced
to the next sender as described 1n paragrsphs 19 and
20 and all tests are made on this sender.

22, SKIPPING SPAPE TERMINALS

The first spere terminal of a group of spare terminals on arc

(T3T) is ocnmnected to the 800 ohm winding of the (3) relay. all
the cther spsre terminals of the group are strespped and connected
to the corresponding terminal cf arc (AX) of mester switch 1. When
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2 sender switoh advences to & spare terminal, the (R-25) switch being

in position 1, the (T) relay cperates, operating the (71} relay and
advancing the {R-25) switch to position 2 as deseribed in paragraph 6.l
In position 2, the (T) snd (T-1) relays release, and the (S) reley
operates, Circuit: first spare terminal of arc (TST), brush and ter-
miral of arc {TST) of master switoh 2, (T-1) relay normsl, winding of
the (T-2) relay, cam (R-25), to ground. The (T-2) relay 2lso operates
in turn operating the (AD) relay. The operation of the (S) relay
operated advances the (R-26) switch to position 17. Circuit: battery,
(R-25) magnet, ocam (D-25), (MS) relsy normel, com (0-25), ground. In
position 17, a circult is closed from battery, (R-25) magnet, cam
(C-25), front contaot of the interrupter, break contacts of the (SC) end
(CT) relaye, bresk contacts of the (CA) key and (MS) relay, to ground
through cam (S-25), advancing the switch to position 18. The sender
switch selector megnet is energized through the brush and terminal (SM)
of master switch 2, make contact (35) relay, break contsct (REP} relay,
cam (X-25), to ground through brushes and terminals (SY) and (RS). The
(AX) relay 1is short-circuited. when the magnet breaks its contacts, the
(AX) reley operates, through cam (¥X-26), and arcs (SY) snd (RS) to
ground. The operation of the (AX) relay advences the (R-25) switeh to
poeition 1, releases the magnet and advances the brush assembly of the
gender switch one terminal. The (S} relay locks through its 1000 ohm
winding, arc (4C), of master switch 1 sirspped spsre terminals on sender
arc (7ST), tc ground on the make contact of the (S) relay. In position
1, relays {T) and (7-1) operate as before, but the (R-25} switch does
not advence since the grounéd for its sdvance is suppiled thru the break
contact of the (S} relay. A circuit is closed from bdattery, winding
and break contact of the selector meznet, strapped terminals and brush
of are (TST), terminal and brush of (TS} arc of master switech 2, to
ground on the make contact cf the (8) relay., Through this circuit the
selector magnet energizes and releases until a used terminal is reached,
when the (S) relay releases. Ground from the break contact of relsy
(S), meke oontact of the {T-1) relay, advences the (R-25) switch to po-
sition 2, relessing the (TJ and (T-1) releys. :

ADVANCING SWITCH AT END OF CYCLE

When all the senders heve been tested and the last sender switch
has advanced to the 21st terminel, reiays {BC) and (T~2) operate in se-
ries, to gréound through cam (R-25). The (T-2) relay operated, operates
the (AD) relasy, which in turn operates the (CI} relay. The (EC) relay
opereted, locks snd lights the {EC) lamp. In positicn 2, & gircuit is
cloged from battery, (R-25) magret, csm (E-25}, (AD) and (T-1) relays,
cam (W-25), cam (8-25).to ground, advancing the switch to position 3,
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2b.

the (4A) cam sdvancing the switch to position 4. The [EC) relsy be-~
ing operated prevents the test circult from functioning. The {EC)
key is now operated, extinguishing the (EC) lsmp and operating the
{MS) relay. The (uS) relay operated, locks snd operates the (AX)
relay to ground on cam (0-25), advancing the ewitch to position 5.
The switch is then advenced to position € *hrough the make contact
of the (MS) relay, to ground on cam (0-2E). 1In position 6, the
master switch selectcr megnets ere energlzed ss descrided in par-
agreph 20. The (AX) relay operates, the (R-25) switch is advanced
to pesition 7, and the relesse of both selector magnets advances
the brush assembly of bnth magter switches tc the first spare ter-
minales Circults are then closed from ground on the brush of the
{RS) arc of master switch 1, strapped spere tarminals, bresk con-
tacts of selector msgnets (!S-1) and (MS-2), windings of megnets
(MS-1) and {(BS-2) to vettery, advancing the 200-F selectors to the
normel terminals. In position 7, & circuit is closed from battery
(R-25) mesgret, cam (2-25), (MS) reley operated tc ground on cam
(0-25), sdvencing the switch to position 17. Ground through the
brush end normal termiral of the (RS} arc of meastsr switch 2, cam
(D-25), to battery through the (R-25) meagnet, 2dvances the switch
to position 18 In pesiticm 18, the {4X) relay operates tc ground
throuzh the ncrmal terminel and brush of src (RS) of master switch
1, advancing the (R-25) switoh to position 1, The (RC) relsy re-
leases. The test circult will repeat the tests ¢n all the aenders
unless the (ST) key has been restored when the (EC) key was oper-
atsd, in which case the circuit for opereting the (T) relay is
open: anc¢ the test circuit remsins normel.

TEST ABANDONED - START KEY RESTORED

The restoreticn of the start key with the (M5}, {(EC) and (5)
releys nomal, end the (R-25) switch in eny position except posi-
tien 1, i.e. 8t any time during the routine testing, advanoces the
(R-25) switch to pcsition 1. This closes circuits to sdvence the
(R-24), (P-20} snd (R-3) switches from any position to position 1.
The (R-1)} switch is also returred to position 1, if the (N7} key
is operated, and 1t in turn restcres the (B~2) switch to normal,

UNUSED POSITIONS QF CLASS SWITCH

Severai positions of the ciszs switch are not used in connec~
tion with the multi-test. These are position 4, Office Overflew;
poeition 10, RCI direct below 10,000, without stations; position
14, RCI and Mechenioml Tandem below 10 000 -~ with stations;
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position 15, RCI and Mechanicel Tandem above 9999. These positions are
for classes of calls exactly the same as those explained in the multi-
test but which require a slightly different setting of the sender.
These classes are used for particular number ozlls, when the class
switch and numerical and other register switches are set manuslly.

MISCELLANEQUS

26,

27.

SINGLE TESTS

When a single test 1s t0 be made cn 2ll senders, the (MT) key is
not operated and the (R-1) and {(R-2) switches are set manuslly, cszusing
the register switches to advance to thelr corresponding settiings as de-
scribed in paragreph 7,1, except that the (RI) and (NI} relays and the
relays assoclated with the register switches do not operate. Under
this condition, the sircuit for opersting the (IN) relay and advancing
the (R-24) switoch which, with the (MT) key operated, passes thru the
contacts of the relays associated with the register switches (see par-
agraph 7.2) mow is closed around these relays, since lead 4 is con-
nected to lead 5 thim the (MT) key when normal. The test is made as
described in conneotion with the multi-test. As soon as the (R-20)
switch resches position 17, the (R-25] switch advances to position 5.
Circuit: ground, cam (Q-20), lead (5), (M?) key normel, lead (4), cam
(v-20), lead (6), (MP) and (REP) keys, cam (D-25), (R-26) magnet to
battery. The oirouit then proceeds with the coin tests, or advances

the sender and master switchos, depending on whether or not.the sender
is a2 coin sender.

TINE ALARM CIRCUIT

The operation of the time alarm circuit glves the alam when the
test 1s blocked at eny point. The operation of the (ST) key operstes
the (TA} relay. The (TA) relsy operated, (&) loocks to ground through
cam (V-24), (b) conneots ground from the interrupter, tarough terminal
and brush of arc 3, operating the selector mergnet, and (¢} cernects
ground to the brush of arc 2, Each closure of the interrupter con-
tacts energises the magnet which releases when the interrupter con-
tacts open, advancing the brush assembly of the switch one terminal.
When the (R-20) switchA returns.to normal, the (R-24) switch advances

from posiiion 18 to position 1, releasing the (TA) relay. The (TA) re-

‘lay released, connects ground from its breelk contact, terminals end

brush of arc 1 restoring the selector to mormal. If the test circuit
is bdloocked on eny test, when sufficient time has elapsed to allow the
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28.

switch to reach the terminsl to which the signml spparatus is con-
nected, the (ALM) meter operates the (TA} lamp, lights and the
alerm circuit gives an sudible 2lam, (When "H" wiring 1s used
the (ALY) meter does not operate if the time interval is caused by
a busy sender holding the (R-25) switch in position 2). 7This cir-
cult is so timed that it will require slightly longer for the
switch to reach the slarm terminsl than is required for the test
oircuit to complete cne cycle of tests, The operstion of the {(TA)
key releases the {TA) relsy, restoring the circuit te normal,

METERS

The circuit is prcvided with five meters; circuits tested meter
(CT}, alarm meter (ALM)}, busy not tested meter (nN?) or (BY) single
test meter (ST} or (RST), &nd muiti-test meter (MP) or (RuT),.

2861 ‘CT! Meter

The (CT) meter operntes while the (R-25) switch is in po-
sitions 7 to 9, throuzh cem (T-25), maka contact of the {S7)
key, bresk contact of the (RC), (S) and (MS) reisys, to
ground on cam (0-25), If the (uS), (BC) or (8) relsys are
operated, as on revelutlons of the {R-25) switch when adveno-
irg the sender &nd mester switches, the meter does not oper-
ate. Therefors, the meter registers only the number of
sernders tested.

28,2 (ALM] Mater
See paragraph 27,

28,3 [BRT) Or (BY] Meters

See paragraph 6.4,

28,4 (5T] Metexr "G” Wiring

The (ST} meter operates, to ground on cam (L-24), when
the (R-24) switch is in positions 2 to 6, Since the (R-24)
switch makes one revolution for eash tesct, the (ST) meter
reglisters the number of single tests made.:
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(RST) Meter - "H™ Wiring

This meter operates with the (MT) key normel and the (RFEP) key
operates once for each revolution of the (R-24) switoch, indicating
the number of times a single test is repemted or a sender,

(MT) Meter - "G" Wiring

The (Mf) meter operates through the make contact of the (NI)
relay, cem (T-2) in position 13, cam (R-2), make contact of the
(CL), (TS) and (CR) relays, make contact of the (MT) key, lead
(6}, to ground on cam (Q-20). The meter records the number of
complete cycles of tests made,

{RNT) Meter -~ “H" Wiring

This meter operates with the (R-2) switch in position 3 and
the (R-24) switch in positions 3 to 5 with the (MT) and (REP)
keys operated. It records the number of cycles repeated on a re-

" peat multi-test.

29.001

Stert Key (87)
See paragraphs 6.1 and 24,

29.002 Mualti-Test X piby

See parsgreph 6,

29.008 Particular Number Key (PN)

Thie key 1s used when it is necessary to test the sender
on selections for a particular number. When operated, the (PN)
key connexts ground to lead (5) advancing the (R-1) switch to
position 1. With the (R-1) switch in position 1, the (R-2)
switch advances to position l. The numericeal registers are
then set manually for the code and number required.

29,004 Pulge Lamp Key (PL)

See paragraph 7.302.
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29,005

29,006

29,007

End of Cycle Key (®C)
See paragraph 23,

Control of Advence Key (CA)

This key 1s used for advancing the (R-25) switch to a
point where the test circuit will return .to normal when the
(GA) key is restored. It is operated when a fault in a8~
sender causes the test circult to stick. The operation of
the key, (a) connests ground from its meke contact, brush
and terminal of arc (TST) of master switch 2; brush end
terminal of arc (T8P) of the sender switch, to lead (TST)
of the sender, holding it dbusy as long as the key is oper- .
ated, (b) operates the (Ca) relay. Circuit: make contact
of the (ST) xey, (BEC), (S), and (¥S) relays normel, to
ground on cam (C-25). The (CA) reley operated, locks and
edvances the (R-26) switch to position 17. The (R-25)
switch cannot advance from josition 17 until the (CA) key
is restored, since the oirwmit for advancing it is open at
the oontacts of the (CA) key. When the (CA) key is re-
stored to normal, the (R-25} switch advances to position
18. In position 18, the sender switch iz advanced to the
next terminal as elready desscribed. When the (R-2b) switch
reaches position 1, the (T) relay cannot operate to advance
it until the (R-24), (R-20) &nd (R-3) switches are normel,
Theae switches are restored to normal &s described in para-
gr2ph 24, If the (MT?) key is operated, ground on cam
(Q-25), make contact of the (MP) key, lead {6}, advances
the {R-1) switch to position 1. With the (R-%}, (R-20),
(R~23) and {R-2f} switches in position 1, the (T} relay
operates, astarting the test on the next sender.

Repeat Xsy {Rep)

This key is for the purpose 0f repeating tests on the
saxe sender. The operation of the xey operates the (REP)
reley which locks and opens the circuit for advencing the
sender switches, The operation of the (REP} key, when the
(MT) xey is normal, operstes the {T) relay when the {E-25)
switch is in position 4 and the (R-20) switch is in posi-
tion 17, allowing the sender to be restored tc normal be-
fore starting to repezt the test. Circuit; hettery, wind-
ing of the (T) relay, cam (P-25), make contact of the (REP)
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key, break contact of the (M) key, leed (6), cam (V-20), lead
(4), break contect of the () key lead (5), to ground on cam
(Q-20). A single test may be repested, or the. ssries may be re-
pested by operating the (MT) key also. If only a single repeat
is desired, the repeat key must be restored before the test cir-
cuit completes the cycle it is in at the time the key is oper-
sted. This does not cause the coin collect and refund tests to
be repeated.

Particular Circuit Key {PC]

This key operated, disconnects ground from the winding of
the (T-2) relay and the (TST) lead. The (T-2), (AD) and (CI)
relays therefore cannot operate and the (7), (R), (PT), &and (FR}
lesds sre thus held open which prevents any interference with
busy senders, by the sender switch. The sender switch is ad-
vanced by means of the associated stepping key as described
hereinafter, to any sender as desired.

Busy Meter Xey (BM)

This key is used to pass sendbrs when made busy by & make
busy plug. See paragraph 6.4.

Low Speed Key (LS)

The operstion of the (LS) key operstes the (LS) relsy,
which causes all tests to be made on the low speed puise inter-
rupter,

High Speed Xey (HS]

The operation of the (HS) key opens the operating circuit
for the (LS) relay, so that all tests are made with the high
speed pulse interrupter.

Maximun Line Key (Mex. L)

With this key normsl, the (R-1) switch is arranged to use
a maximum subscriber's loop for some tests, and minimum sub-
scriber's loop for cthers. When the key is operated, the max-
imum subscriver's line is used for all tests.
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Mirimum Line Key (Min. L)

The operation of this key gives a minimum subscriber's
line for all tests.

¥ree Call Key {Fc)

The opereticn of this key opens the operating circuit
for the (CN-1) relsy, permitting coin senders to be tested

The (CT-4) key is operated to test the ovperate and non-
operate function of sender reley (CP-4) on any class of call
in addition to positions 3-il-13 of the (R-1l) switch.

Non-Coin Only Xey (RCO)

This key is used to stop the test after all nor-ccin
senders have been tested and before testing the coin senders.
The coirn senders are connected to a separate sender switch,
The operstion of the (NCO) key opens the circuit through the
2lst terminal of the last switch for operating the (MS) raeley,
which advances the master switches; hence the test cannot pro-
ceed o1 the coin senders until the (KCO) key is restored.
This key ls necessary because the same regiater setting does
not alwaye apply to both non-coin and ¢oin senders, as in the
case of calls to the distant operator. When the (M} key is
nct operated, the (R-1) switch must be moved to the corrent
positicn manuelly.

igsues.
29,04
29.06
for free calis.
29,06 (CT-4) Key
29.07
29.08 3Stepping Keys

An individusl ksy is providsd for advsnalng esach selen-
tor switch., These are used to test a particular gsender, or
for stepping the selector switches for any reason other than
for passing 2 make busy plug. Before a selector is advanced
in this manner, the test leads must be cleared by restoring
the (ST) key and operating the (PC) key. The operation of &
stepping key connects ground directly to the winding of the
magnet of the switch with which it is associated. When the
key !s restored, the magnet, by its relemss, advences the
golector one position, Thus the salector is advanced one
position for esch operation of the key.
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Step-by-Step Keys (85) And (AV)

The test may be carried on step by step by means of the (SS)
and (AV) keys. With the (S83) key operated, the (L~1) relay 1is
held operated after the (L) relay relsases, thus hoiding the
fundementsl oircuit open. The (L-2) relay releases gnd the
(R-20) switch advences, advencing the (R-2) switch., The circuit
is dlocked s the (L) relay cennot reoperate until the (L-2) re-
lay 1s released by the operation of the (AV) key. &8 each step
progresses the progress and match lamps light &s an indication
that the circuit 1ls ready for the next step.

Repeat Coin Key (REP-CK]

This key is opersted in conjunction with the (REP) key 1in
crder to repeat the coin collect and refund tests with the
other test or tests. The operetion of the key operates the
(REP-1) relsy end (REP) relay. The operation of the (REP) re-
1y prevents the advance of the sender switch. The coperation
of the (REP-1) relsy prevents the (T) relay from operating when
the {R-26) switch is in position 4, e that the {R-25) switch
is advanced to positicn 18 (thru the ocoin test positione) before
starting to repeat the tests on the sender,

Time Alarm XK TA

This key when operated, releases the (TA) relay restoring
the time alarm circuit to normel,

Minimum CI Key (MIN, CI)

This key is for testing RCI célla using a minimum loop.
It dlsconnects the (MG~2) relay from the circuit and sudbsti-
tutes the (MG-1) relay. :

Cepacity Key (CaP, RCI)

The operation of this key connects resistence and capacity
to the fundsmental circuit on RCI test calls.

Repeat Kev (REP-4

When the {REP) and (REP-4) keys are operated a certain test
determined by the position of the (R-1l) switch is repeated on
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each sender as follows: The (2) and (W) relays sount the
teats as follows: When the (R-24) switch advances to posi-
tion Z on the first test the (W-1) relay operates. The ad-
vance of the (R-24) switch from positicn 5 operates the
{Z-1) relay. The advance of the (R-24) switch to position
3 on the seocond test releases the (W-1) relay, operating
the (W~2) relsy. The advance of the (R-24) switch out of
position 5 releases the (Z-1) relasy, operating the (z-2)
relay. The edvance of the (R-24) ewitch to position 3 ¢n
the third test operates the (¥W-1) relay sgzain end the ad-
vance from position © operates the (2-1) relay. On the
fourth test the (W-1) relay releases, releasing the (¥-2)
reiay which operates the (REP-1} relsy. The sadvance of

the (R~24) switch out cf positicn b, releeaes the (Z-1)

end (Z-2) relays. The (REP~1l) relay operated, locks and
closes the circuit for edvencing the (R-285) switch froem
rosition 4 as described in paragrapk 26 end causes the

test circult to edvance %tCc the next ssnder 23 described

In psragreph 26.

29.6 #32-4 Test Set

& 32-A test set is furnished, which consists of two but- ¥

tons sttached to B cord and plug end is for the purpose of
civirg remote control of the control advence feature and step~
bv-step feature. ¥For this purpose the test clircuit 1s pro-
vided with jacks vhich =re suitipled st the sender frames.
The white Xey 1s for the advance contrcl feaiture end is made
cperative by operating the repsst Rey 2t the sender test
frame, When repesting on & sender should the test circuilt
become stuck due to trouble the operation of this key will
cause 1t toc edvance t¢ normal snd resume teetine., The red
key ia made operativa by operating the (S35} key on the sendsr
test frome and is used to eccomplish the ssme purpose as the
AV key 1.e. to cause tha test clircult to meke one more selec-

tion,
ENG¢~=P.E.Bs CHK'D,-~G.E.H. APP'D,-~E, R. COQUE
December 23, 1924, Hy Ge Jo
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