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CIRCUIT EXPLANATION

LINEFINDER TEST CIRCUIT
FOR
SWITCH TEST STAND
H-85289

(Written specifically for circuit issue 9 *
but may also apply to later issues. Refer
io H print for appropriate E issue number.)

* Not updated for NAFM figures.

FEATURES

(a) Provides means for test of vertical or rotary
st.opping

(b) Provides means for testing either loop or
battery access

(¢) Provides means for testing 100 or 200 line
Line Finders

(d) Provides means for testing the numerous
continuity checks via leads to the asso-
ciated jacks in the Line Finder

Note: 1If no special line, bank or normal post spring
is indicated after each Test No (X), than no limita-
tions are applicable; however when so indicated, as

Test No (X) [200 lines], then Test (X) is only applicable
to 200 line Line Finders.
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CIRCUIT CPERATION

The Switch Test Stand is prepared for testing by con-
necting exchange battery and ground to the external

TEST NO, 1: Jacking the finder into the switch test
stand lights the ATE lamp, indicating circuit con-
tinuity within the finder from switch jack terminal

13 through contacts of the V.O0.N. springs, BUSY KEY,

TEST NO. 2: Oper=ting the finder busy key momentarily
transfers grouad rrom switch jack terminal 13 to
switch jack terminal 9, extinguishing the ATB lamp

and lighting the GUARD lamp. This checks the break-
make spring combination of the busy key.

TEST NO. 3: Raising the switch shaft opens the ground
circuit t> switch jack terminal 13 and pnlaces ground
on switch jack terminal 9, extinguishing the ATB

lamp and lighting the GUARD lamp. This checks break
and make contacts of the V.O,N, springs.

TEST NO, 4: Operating the RELAY D key places ground
on switch jack terminal 3. 1In linefinder 75311,

or equivalent, ground at switch jack terminal 3
causes relay A to operate. Relay A in operating
transfers ground from switch jack terminal 13 to
switch jack terminal 9, extinguishing the ATB lamp
and lighting the GUARD lamp. This checks the circuit
continuity from switch jack terminal 3 through con-
tacts of the V.O,N. springs, relay B, and relay D,
and through the #1 winding of relay A.

In other linefinders such as H-35738, or equivalent,
ground at switch jack terminal 3 is extended through
the finder to switch jack terminal 9 without the
intermediate operation of a relay. In these finders
the GUARD lamp lights, but the ATB lamp will remain
lit, in response to the operaticn of the RELAY D

key. Contacts checked are similar to those described

ISSUE DRAWIRG NO.
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SHEET 3

TEST NO. 5: Opcrating the START key places ground on
switch jack terminal 8, closing the circuit to relay
B in the finder. Relay B operates, transfers ground
from switch jack terminal 13 to switch jack terminal
3, extinguishing the ATB lamp and lighting the C GRD,
lamp, and closes a high resistance circuit to the
SEL. SEIZE lamp from switch jack terminal 2, through
contacts of relay B, through the #2 non-inductive
winding of relay D, to switch jack terminal 1.

TEST NO., 6: Touching the battery-connected test

prod to the VERTICAL wiper and to each C wiper lights
the test lamp, indicating continuity from each of
these wipers through contacts of relay B to switch
jack terminals 19, 5, and 15, respectively.

TEST NO., 7: Operating the VERT, INT, key closes the
circuit to VS, Relay VS operates and closes circuits
(after the release of the VERT, INT, key which should
be held operated only momentarily) over switch jack
terminals 4 and 14 (leads VERT. and INT,) to step

- the switch vertically under control of the VERT.

magnet in the finder and INT, relay in the switch
test stand. (Fig. Z or Fig. 3 on H-85289 will be
selected in accordance with the REMARKS in TABLE A
on that circuit drawing.) The slow-to-release time
of relay VS allows the switch to take five or more
vertical steps before VS restores and opens the
stepping circuits, In checking the vertical stepping
speed, the repairman's judgment of smooth operation
is relied upon. Contacts checked by this test are
the interrupter springs on both the VERT. and ROT,
magnets and two sets of make contacts on relay B.

TEST NO. 8: Operating the RELAY A key opens the
circuit to the C GRD, lamp, extinguishing this lamp,
and places ground on switch jack terminal 18, closing
a circuit to the #1 winding of relay A. Relay A
operates and places ground on switch jack termirnal

9, lighting the GUARD lamp.

TEST NO. 9: Operating the RELAY D key places ground
on switch jack terminal 17, but relay D in the finder
does not operate because the circuit to its #1 winding
has been opened by a set of break springs at relay A.

ISSUE DRAWING NO.
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This test verifies that these break springs are open
with relay A operated.

TEST NO. 10: Operating the ROT, INT, key extends
ground from the interrupter springs in the finder,
over switch jack terminal 14, to relay INT. (Fig. 2
on H-85289). Relay INT. (Fig. 2 only) operates,

and the finder would step rotary, because of the
presence of ground on switch jack terminal 10, (Fig. 2
or Fig. 3) except for the fact that the operated
relay A in the finder has opened the circuit to the
ROT. magnet. This test verifies that these break
springs are open with relay A operated.

TEST NO, 11: Restorirg the START key removes the
ground from switch jack terminal 8 which operated

relay B in the finder. Relay B restores and opens

the circuit to the SEL. SEIZE lamp. Relay A remains
cperated, indicating that its locking circuit to switch
jack terminal 3 is closed.

TEST NO. 12: Shorting the upper line wipers lights
the SEL. SEIZE lamp, indicating continuity from switch
jack terminals 1 and 2 through two sets of make con-
tacts on relay A in the finder,

TEST NO. 13: Touching the battery-connected test
Tauwp prod to the upper C wiper lights the test lamp.
Ground placed on switch jack terminal 3 by the oper-
ated RELAY A key to hold relay A operated in the
finder is extended through two sets of make contacts
cn relay A to the upper C wiper, thereby completing
the circuit to the test lamp.

TEST NO. 14: Restoring the RELAY A key removes hold-
ing ground for relay A in the finder. Relay A re-
stores and closes ground to the finder RLS., magnet,
Magnet RLS. operates and releases the finder. When
the V.0.N. springs restore, the RLS, magnet is opened,
ground is removed from switch jack terminal 9, and
ground is placed on switch jack terminal 13. The A
GUARD lamp goes dark, and the ATB lamp lights. This
test assures the release of relay A in preparation
for succeeding tests,

{?ﬁus T CAWING NO,
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TEST NO. 15: This test is a repetition of tests 5
and 7/; operations are as previously described.

TEST NO. 16: Operating the RELAY D key opens the
circuit to the C GRD. lamp, extinguishing this lamp,
and places ground on switch jack terminal 17, thereby
closing a circuit to relay D in the finder. Relay

D operates and places ground on switch jack terminal
9, lighting the GUARD lamp.

TEST NO, 17: Operating the RELAY A key places ground

on switch jack terminal 18, but relay A in the finder
does not operate because a set of break contacts on
the opevated relay D have opened the circuit to #1A,

TEST NO. 18: This test is the same as test 10 except

that break springs on relay D instead of relay A
now open the circuit to the ROT. magnet.

TEST NO. 19: This test is the same as test 11 ex-

cept that relay D instead of relay A remains operated.

TEST NO. 20: Shorting the lower line wipers lights

the SEL. SEIZE lamp, indicating continuity from switch
jack terminals 1 and 2 through two sets of make con-
tacts on relay D in the finder,

TEST NO, 21: Touching the battery-connected test

lamp prod to the lower C wiper lights the test lamp.
Ground placed on switch jack terminal 3 by the oper-
ated RELAY D key to hold relay D operated in the
finder is extended through two sets of make contacts
on relay D to the lower C wiper, thereby completing
the circuit to the test lamp.

TEST NO. 22: Shorting the LOWER BANK TEST JACK on
the finder lights the LBL lamp, indicating circuit
continuity within the finder from switch jack term-
inal 16 through contacts of the lower bank test jack,
relay D, the V.0.N, springs, busy key, relay B, and
relay A.

TEST NO. 23: This test is the same as test 14 ex-
cept that relay D now performs the functions describ-
ed for relay A.

ISSUE DRAWING KO,
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TEST NO. 24: This test is a repetition of tests 5
and /; operations are as previously described.

TEST NO. 25: Operating the ROT, INT. key closes
circuits over switch jack terminals 10 and 14 (leads
ROT. and INT.) to step the switch rotary under control
of the ROT. magnet in the finder and the INT. relay
in the switch test stand. On the eleventh rotary
step the cam springs in the finder operate and either
place battery on the TEST 1 lead (Fig. 2 used), or
place ground on the GUARD lead (Fig. 3 used). 1In
either case, the STP relay operates and opens the
stepping circuit to the ROT, magnet, stopping the
switch at the eleventh step; and, in the latter case,
lights the GUARD lamp.

TEST NO. 26: With the START and ROT. INT. keys

restored, ground is removed from switch jack terminal
8, opening the circuit to relay B in the finder.
Relay B restored, closes the circuit to the RLS.
magnet, and closes ground through the V,0.,N. springs
to switch jack terminal 9. The switch releases and,
after the V,0.N., springs restore, the GUARD lamp

goes dark and the ATB lamp lights.

VERT. MAG. and ROT. MAG. keys are used to step the
switch manually to any desired position. Each opera-
tion of these keys places ground on switch jack term-
inals 4 or 10 stepping the switch one step vertically
or rotary. *

Lamp EC is provided to check NORMAL POST spring opera-
tion on line finders arranged for discriminating ser-
vice marking in accordance with NOTE 2 on H-85289.

Binding Posts are provided on leads extending to switch
magnets and relays for convenient use of current flow
test set or resistance box for adjustment purposes.

B. Test Procedure 1 - FIG 4A (sece NOTES 2 & 4;
H-85289)

1. Test No. 1

The Testman connects the jacks of the Line Finder
into the Switch Test Stand Shelf Jacks, lighting
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lamp ATB & LBL to indicate the Lire Finder is in
its normal state.

2. Test No. 2 (Operated: Lamp ATB & LBL)

The Testman operates the busy key in the Line Finder,
extinguishing lamp ATB & LBL and lighting lamp GUARD
via lead GUARD, This indicates the proper operation
of the busy key.

3. Test No. 3 (Operated: Lamp GUARD)

The busy key of the Line Finder is restored, lighting
lamp ATB & LBL and extinguishing lamp GUARD; the
Testman raises the switch shaft to restore the VON
springs, which upon restoring, extinguish lamp ATB &
LBL and lights lamp GUARD., This is an indication of
thie proper operation of the VON springs. The switch
shaft is returned to normal, operating the VON springs,

which upon operating, extinguish lamp GUARD and lights
lamp ATB & LBI..

b, Test No. 4 (Operated: Lamp ATB & LBL) (see
NOTE 1; H-85289)

~ The Testman momentarily operates key RLY LB, trans-

ferring lead C from resistance (lamp C GRD) battery
to ground, closing an associated relay in the Line
Finder, which upon operating, lights lamp GUARD,
and extinguishes lamp ATB & LBL. In addition, on
certain Line Finders (see NOTE 1; H-85289), lamp
EXT GUARD is lit via lead FBG when key RLY LB is
operated.

When key RLY LB is restored, ground is removed from
lead C, opening an associated relay, which upon re-
storing, extinguishes lamp GUARD (and lamp EXT GUARD
if 1it) and lights lamp ATB & LBL.

5. Test No. 5 (Operated: Lamp ATB & LBL)
The Testman operates key START to either the BAT

SEIZE or LOOP SEIZE position (depending on seizure
of succeeding equipment; see NOTE 5; H-85289).

ISSUE DRAWING NO.
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When the Line Finder is wired for battery seizure,

key START 1is operated to the BAT SEIZE position,

grounding lead F ST to close an associated relay,

which upon operating, lights lamps C GRD and EXT GUARD,

extinguishes lamp ATB & LBL, closes #1TR via resis-
tance batterv on lead +L, and connects the upper C

wiper and lower C wiper to leads TEST 1 and TEST 2,

respectively. Relay TR operates to its "X' contacts,

#oéks via its #2 winding, operates fully, and opens
1TR.

When the Line Finder is wired for loop seizure,

key START is operated to the LOOP SEIZE position,

and the remaining operations are similar to the
preceding paragrapi with the exception that lamp

SEL SEIZE is dimly lit and relay TR does not operate.

6. Test No. 6 (Operated: Relay TR or lamp SEL
SEIZE and lamps EXT GUARD and C GRD)

The Testman connects resistance (TEST LAMP IN TEST
PROD) battery via NEG TEST PROD to the vertical
wiper and each C wiper of the Line Finder; the light-
ing of lamp TEST LAMP IN TEST PROD indicates that
each C wiper and vertical wiper is prepared for
further testing of their respective levels,

7. Test No. 7 (Operated: Relay TR or lamp SEL
SEIZE and lamps EXT GUARD and C GRD) '

7.1  Vertical Interrupter Break Springs

The Testman momentarily operates key VERT INT to
close relay VS. Relay VS operates. When key VERT
INT is restored, relay VS is opened, #21IN1l is closed
via lead INT and the interrupter springs of the
vertical magnet in the Line Finder. Relay VS re-~
mains operated due to its slow-to-release charac-
teristics, Relay 1Nl operates and connects ground
to lead VERT to close the vertical magnet. The
operation of the vertical magnet steps the wipers
and opens 1Nl via interrupter springs. Relay 1Nl
restores and opens the vertical magnet. The verti-
cal magnet restores and restores its interrupter
springs, closing #21N1. Relay 1INl operates and
connects ground to lead VERT to close the vertical

ISSUE | DRAWIKG NO.
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magnet. This cyclic operation continues and the
switch steps vertical to the 5th level or higher.
fter its slow-to-release interval, relay VS re-
stores, removes ground from lead VERT to open the
vertical magnet or opens #21N1 (if operated). Re-
lay 1IN1 restores. This checks the operation of the
interrupter springs and vertical stepping.

7.2 Vertical Interrupter Make Springs

The Testman momentarily operates key VERT INT to
close relay VS. Relay VS operates. When key VERT
INT, is restored, ground is connected to lead VERT
closing the vertical magnet and relay VS is opened.
Relay VS remains operated due to its slow-to-release
characteristics. The vertical magnet operates,
operates its interrupter springs, closing relay 1IN2
via lead INT and steps the wipers to the next level,
Relav 1X2 operates and removes ground from lead
VERT, oper.ing the vertical magnet; the vertical
magnet restores and restores its interrupter springs,
opening relay INZ. Relay 1N2 restores and connects
sround to lead VERT to close the vertical magnet.

The vertical magnet operates, steps its wipers to
the next level and operates its interrupter springs,
closing relay 1N2. This cyclic operation continues
and the switch steps vertical to the fifth level or
higher. After its slow-to-release interval, relay
VS restores, removes ground from lead VERT to open
the vertical magnet or opens relay IN2 (if operated).
Relay 1N2 restores. This checks the operation of the
interrupter springs and vertical stepping.

8. Test No. 8 (Operated: Relay TR or lamp SEL
SEIZE, and lamps C GRD and EXT GRD)

The Testman operates key RLY UB, transferring lead
C from resistance (lamp C GRD) battery to ground,
extinguishing lamp C GRD (if lit), and connects
ground to lead UB to close an associated relay,
which vpon operating, connects wipers '+" and "-"
to leads +L and -L, respectively, and lights lamps
EXT GUARD and GUARD (if not 1lit)

9. Test No. 9 (200 lines) (Operated: Relay TR

or lamp SEL SEIZE, and lamps EXT GUARD and
GUARD)

ISSUE DRAWINHG NO,
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The Testman momentarily operates key RLY LB, connect-
ing ground to lead LB, Note, at this time interval,
the relay associated with lead LB should not operate.

10. Test Y (100 lines) or Test 10 (200 lines)

(Operated: Relay TR or lamp SEL SEIZE and
lamps EXT GUARD and GUARD)

The Testman momentarily operates key ROT INT, closing
#1 and #2IN1 in series via lead INT, and transferring
leads TEST 1 and TEST 2 from ground to resistance

(#1 and #2 STP) ground. Relay 1INl operates and
grounds lead ROT, When key INT TRANS is operated,
the operation of key ROT INT connects ground to

lead ROT. 1In either case, the wipers should not
operate when key ROT INT is operated, indicating

the proper operation of the associated relay closed
in Section 8.

When the Testman restores key ROT INT, ground is
removed from lead ROT (if key INT TRANS is operated)
or TEST 2 and TEST 1 are transferred from resistance
(#1 and #2 STP) ground to ground and #1 and #21N1 is
opened. Relay 1INl restores and removes ground from
lead ROT,

1L, Test 10 (100 lines) or Test 11 (200 lines)

(Operated: Relay TR or lamp SEL SEIZE, and
lamps EXT GUARD and GUARD)

The Testman may now restore key START from either

the BAT SEIZE position or LOOP SEIZE position (depend-
ing on seizure of succeeding equipment, see NOTE

5; H-85289). When key START is restored from the
1.OOP SEIZE position, ground is removed from lead

RLY UB, and ground is removed from lead F ST, open-
ing an associated relay, which upon restoring, re-
moves resistance ground from lead+L, extinguishing
lamp SEL SEIZE, ’

The Testman restores key START from the BAT SEIZE
position, opening #2TR, removing ground from lead
UB, and removing ground from lead F ST, opening an
associated relay, which restores. Relay TR restores.

ISSUE | DRAWING O,
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12. Test 11 (100 lines) or Test 12 (200 lines)
(Operated: Lamps EXT GUARD and GUARD)

The Testman short-circuits the line wipers (upper
line wipers for 200 lines), lighting lamp SEL SEIZE
to indicate the proper operation of the associated
relay (closed in Section 8) in connecting leads +L
and -L to the wipers "+" and "-'", respectively.

13. Test No. 12 (100 lines) or Test No. 13 (200 lines)
(Operated: Lamps EXT GUARD and GUARD)

The Testman connects resistance (lamp TEST LAMP IN
TEST PROD) battery to the C wiper of the Line Finder
via the TEST PROD, lignting lamp TEST LAMP IN TEST
PROD, indicating fhe operation of the associated
relay (closed in Section 8) has connected ground

to wiper C (upper line wiper C for 200 lines).

14. Test No. 13 (100 lines) or Test No. 14 (200 lines)
(Operat..d: Lamps EXT GUARD and GUARD)

The Testman restores key RLY UB, removing ground
from lead C, opening the associated relay (closed
in Section 8), which, upon restoring, extinguishes
lamp EXT GUARD and closes the release magnet. The
release magnet operates to restore the switch and
the Line Finder to its normal condition, lights
lamp ATB & LBL, and extinguishes lamp GUARD,

15. Test No. 15(200 lines) (Operated: Lamp ATB & LBL)

The Testman operates key START to either the BAT
SEIZE or LOOP SEIZE position and further operations
are the same as Section 5,

The Testman momentarily operates key VERT INT and
further operation is as described in Section 7.

16. Test No. 16 (200 Lines)(Operated: Relay TR or
lamp SEL SEIZE, and lamps C GRD and EXT GUARD)

The Testman operates key RLY LB, connecting ground

to lead LB to close an associated relay, which,

upon cperating, lights 1amP GUARD and connects the

lower bank wipers ''+'" and "-" to leads +L and -L,

ISSUE DRAWING NO,
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respectively, and transfers lead C from resistance
(lamp C GRD) battery to ground, extinguishing lamp
C GRD.

17. Test No. 17 (200 lines) (Operated: Relay TR

or lamp SEL SEIZE, ard lamps EXT GUARD and GUARD)

The Testman momentarily operates key RLY UB, connect-
ing ground to lead UB. Note, at this time, the asso-
ciated relay with lead UB should not operate at this
time.

18. Test No. 18 (200 1ines) (Operated: Relay TR
or lamp SEL SEIZE, and lamps EXT GUARD and GUARD)

The Testman momentarily operates key ROT INT and
further operations are the same as Section 10.

19. Test No. 19 (200 lines)

The operation: are similar to Section_11 with the
foliowing exception when key START is restored, ground
is removed from lead LB,

20. Test No. 20 (200 lines) (Operated: Lamps
EXT GUARD and GUARD)

The operations are similar to Section 12 with the ex-

ception that the Testman short-circuits the lower-

line wipers to indicate the proper operation of the
associated relay (closed in Section 16).

21, Test No. 21 (200 lines) (Operated: Lamps
"EXT GUARD and GUARD)

The operations are similar to Section 13 with the ex-
ception that the associated operated relay in the
Line Finder was closed in Section 16.

22, Test No. 22 (200 lines) (Operated: Lamps
EXT GUARD and GUARD)

The Testman momentarily inserts a shorting plug into
the lower bank test jack of the associated Line
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Finder, lighting lamp ATB & LB8L.

23, Test No. 23 (200 lines) (Operated: Lamps
EXT GUARD and GUARD)

The Testman restores key RLY LB, removing ground
from lead C to open the associated relay (closed

in Section 16), which, upon restoring, closes the
release magnet. The release magnet operates to
restore the switch and the Line Finder to its normal
condition, extinguishes lamps EXT GUARD and GUARD,
and lights lawp ATB & LBL.

24, Test No. 14 (100 lines) or Test No. 24 (200
lines) (Operaced: Lamp ATB & LBL)

K] .
The Testmwan opecrates key START and further operation
is the same as Section 5.

"he Testman momentarily operates key VERT INT and
furthev operation is the same as Section 7.

25.  Test No. 15 (100 lines) or Test No. 25 (200
lines)  (Operated: Relay TR or lamp SEL
SEIZE and lamps C GRD and EXT GUARD)

25.1 1Interrupter Break Springs

The Testman operates key ROT INT, closing #1 and
#21N1 in scries via lead INT and transferring leads
TEST 1 and TEST 2 from ground to resistance (#1 and
#2 STP) ground. Relay 1INl operates and grounds
lead ROT to close the rotary magnet. The rotary
magnet operates, rotates its wipers and operates
its interrupter springs, opening #1 and #21N1,
Relay 1INl restores and removes ground from lead

ROT to open the rotary magnet. The rotary magnet
restores and restores its interrupter springs,
closing #1 and #21INl in series via lead INT, Re-
lay 1Nl operates and connects ground to lead ROT

to close the rotary magnet. This cycle continues
until the switch steps to the eleventh rotary step,
vwhere the cam springs operate, closing relay STP
via lead TEST 1, Relay STP operates and removes

«
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ground from lead ROT, opening the rotary magnet.
The rotary magnet restores, and restores its inter-

rupter springs, closing #1 and #21INl in series.
Relay 1N1 operates.

25.2 Interrupter Make Springs

When key INT TRANS is operated, the operation of key
ROT INT, connects ground to lead ROT to close the
rotary magnet. The rotary magnet operates and ro-
tates the wipers to the next step And operates its
interrupter springs, closing relay 1N2 via lead

INT. Relay 1N2 operates and removes ground from
lead ROT, opening the rotary magnet. The rotary
magnet restores and restores its interrupter springs,
opening relay IN2. Relay 1N2 restores and connects
ground to lead ROT to close the rotary magnet. This
cyclic operation continues until the switch steps

to the eleventh rotary position, where the cam springs
operate, closing relay STP via lead GUARD. Relay
STP operates and removes ground from lead ROT, open-
ing the rotery magnet. The rotary magnet restores
and restores its interrupter springs, closing relay
IN2. Relay 1N2 operates.

26. Test No. 15 (100 lines) or Test No. 25 (200

lines) (Operated: Relays 1INl or 1N2, STP
and TR or lamp SEL SEIZE, lamp C GRD and EXT
GUARD)

The Testman restores key ROT INT, opening relay STP
and #1 and #21N1 (or relay IN2 if key INT TRANS is
operated) and transferring leads TEST 1 and TEST 2
from resistance (#1 and #2 STP) ground to ground.
Relays 1IN1 (or IN2 if operated) and STP restore.

The Testman restores key START and further opera-
tions are the same as Section 11,

C. Test Procedure 2 - FIG 4A (see NOTES 2 & &4;
H-85289)
1. Discriminating Markings With Normal Post Springs
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1.1 Test No. 1 (Operated: ©Lamp ATB & LBL)

The Testman operates the busy key in the Line Finder,
extinguishing lamp ATB & LBL and lighting lamp GUARD,

1.2 Test No. 2 (Cperated: Lamp GUARD)

The Testman operates key START to either the BAT
SEIZE or LOOP SEIZE position (depending on access

of succeeding equipment, see NOTE 5; H-85289).

When key START is operated to the BAT SEIZE position,
ground via lead F ST closesan associated relay, which
upon operating, closes #1TR via resistance battery

on lead +L, extinguishes lamp GUARD, and lights lamp
C GRD and EXT GUARD. Relay TR operates to its "X"
contacts, locks via its #2 winding, operates fully.

When the Testman operates key START to the LOOP SEIZE
position, ground is connected to lead F ST to operate
an associated relay, which upon operating, dimly
lighting larp SEL SEIZE, extinguishing lamp GUARD, and
lights lamp C GRD and EXT GUARD. When the Testman

is only interested in testing the left normal post
springs, further operations are as described in
Section 1.6.

1.3 Test No. 3 (Right Normal Post Springs) (Oper-
ated: “Relay TR or lamp SEL SEIZE and lamps C GRD
and EXT GUARD)

The Testman operates key RLY LB, extinguishing lamp
C GRD, connects ground to lead LB to close an asso-
ciated relay, which upon operating, lights lamp GUARD,

The Testman operates key EC CK, transfers lead MR
from ground to resistance (#1TR) ground, connects
lead EC with lead MR, connects resistance (#1TR)
ground and resistance (#2TR) battery to lead EC,
closing #1TR in magnetic opposition to #2TR, and
extinguishes lamp SEL SEIZE, Relay TR restores.

1.4, Test No. 4 (Right Normal Post Springs) (Oper-
ated: Lamps GUARD and EXT GUARD)

The Testman operates key VERT MAG, connecting ground
to lead VERT to close the vertical magnet, The verti-
cal magnet operates and steps its wipers. Key VERT
MAG is restored, removing ground from lead VERT to
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open the vertical magnet. The Testman continues the
operation of key VERT MAG until the level for the
operation of the right normal post springs is reached,
whereby resistance ground (discriminating mark) via
lead EC closes #2TR and short-circuits #1TK. Relay
TR operates to its "X'" contacts, operates fully

and lights lamp EC&ECLl to indicate the discriminating
mark via the right normel post springs.

1.5 Test No. 5 (Right Normal Post Springs) (Oper-

ated: Relay TR and lamps GUARD, EXT GUARD and
EC&ECL)

The Testman restores key START from either the LOOP
SEIZE or BAT SEIZE position, grocund is removed from
lead LB, and ground is removed from lead F ST, open-
ing an associated relay, which upon restoring, closes
#1TR in magnetic opposition to #2TR. Relay TR re-
stores and extinguishes lamp EC&ECl. When the Test-
man restores key RLY LB, ground is removed from lead
C, extinguishing lamp EXT GUARD, and opens the asso-
ciated relay, hich restores. Key EC CK is restored,
opening #1 and #2TR.

1.6 Test No. 3 (Left Normal Post Springs) (Oper-

ated: Relay TR or lamp SEL SEIZE, and lamps
C GRD and EXT GUARD)

The Testman operates key RLY UB, transferring lead
C from resistance (lamp C. GRD) battery to ground,
extinguishing lamp C-GRD, and closes an associated
relay, which upon operating, lights lamp GUARD SEIZE,
The Testman operates key EC CK, connecting resis-
tance (#1TR) ground and resistance (#2TR) battery
to lead EC, closing #1 and #2TR in magnetic opposi-
tion and extinguishes lamp SEL SEIZE, Relay TR
restores,

1.7 Test No. 4 (Left Normal Post Springs) (Oper-
ated: LampsEXT GUARD and GUARD)

The Testman operates key VERT MAG and further opera-
tion is similar to Section 1.4 with the exception
that the left normal post springs operate to con-
nect the discriminating mark to lead EC.

FMI52 (12/68)
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1.8 Test No. 5 (Left Normal Post Springs) (Oper-

ated: Relay TR and lamps GUARD, EXT GUARD
and EC&EC1) '

When key START is restored, operations are similar
to Section 1.5 with the exception that ground is
removed from lead UB (rather than lead LB). When
the Testman restores key RLY UB, ground is removed
from lead C, extinguishing lamp EXT GUARD, and opens
the associated relay, which restores.

1.9 Test No. 6 (Operated: Lamp GUARD)

When the Testman restcres the busy key in the Line
Finder, closing the release magnet to release the
switch shaft. The release magnet operates to re-
store the switch shaft, extinguishes lamp GUARD
and lights lamp ATB & LBL,

When the Testman restores key EC CK, #1 and #2TR
are opened (which were closed in magnetic opposi-
tion).

2. Discriminating Markings Without Normal Post
Springs

2.1 Test No. 1 (Operated: Lamp ATB & LBL)

The Testman operates key RLY UB, connecting ground
to lead C to close an associated relay, which upon
operating, extinguishes lamp ATB & LBL, and lights
lamps GUARD and EXT GUARD. The Testman operates
key EC CK, transferring lead MR from ground to re-
sistance (#1TR) ground, connecting lead EC with
lead MR, and connects resistance (#1TR) ground and
resistance (#2TR) battery to lead EC to close #lTR
in magnetic opposition to #2TR,

2.2 Test No. 2 (Operated: Lamps GUARD and EXT
GUARD)

The Testman connects ground to the EC wiper via TEST
PROD, closing #1TR and short-circuiting gZTR. Re-
lay TR operates to its "X" contacts, operates fully
and lights lamp EC&ECL.
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2.3 Test No. 3 (Operated: Lamps GUARD and EXT
GUARD)

The Testman restores key RLY UB, removing ground
from lead C to open the associated relay, which
upon restoring, extinguishes lamps GUARD and EXT
GUARD, and lights lamp ATB & LBL. The Testman

restores key EC CK, opening #1 and #2TR (which were
closed in magnetic opposition).

3. Message Register Without Sensing Relays A & B

- 3.1 Test No. 1 (Lower Bank) (Operated: Lamp

ATB & LBL)

The Testman operates key START and further opera-
tions are the same as that described in Section B-5.
If the Testman is required to check the upper bank
wipers only, further operation is as in Section C-3.5.

3.2 Test No. 2 (Lower Bank) (Operated: Relay TR

or lamp SEL SEIZE, and lamps EXT GUARD and
C GRD)

The Testman operates key RLY LB, extinguishing lamp
C GRD, connects ground to lead LB to operate an

associated relay, which upon operating, lights lamp
GUARD.,

3.3 Test No. 3 (Lower Bank) (Operated: Relay TR

or lamp SEL SEIZE, and lamps GUARD and EXT
GUARD)

The Testman touches resistance (TEST LAMP IN TEST
PROD) battery to lower wiper MR, lighting the test
lamp TEST LAMP IN TEST PROD,

3.4 Test No. 4 (Lower Bank) (Operated: Relay TR

or lamp SEL SEIZE, and lamps GUARD and EXT
GUARD)

The Testman restores key START from either the BAT
SEIZE or LOCP SEIZE position. Wnen the Testman
restores key START from the BAT SEIZE position,
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#2TR is opened, and ground is removed from lead F ST
to open an associated relay, which restores. Relay
TR restores, When the Testman restores key START
from the LOOP SEIZE position, lamp SEL SEIZE is ex-
tinguished, and ground is removed from lead F ST to
open an associated relay, which restores. The
Testman restores key RLY LB, removing ground from
lead C, extinguishing lamp EXT GUARD, and opens an
associated relay, which upon restoring,extinguishes
lamp GUARD and lights lamp ATB & LBL.,

3.5 Test No. 1 (Upper Bank) (Operated: Lamp ATB &
LBL) .

When the Testman is ready to test the upper barnk,
key RLY UB is operated, connecting ground to lead

C, lighting lamp EXT GUARD and closing an associated
relay, which upon operating, extinguishes lamp
ATB & LBL and lighting lamp GUARD,

3.6 Test No. 2 (Upper Bank) (Operated: Lamps
GUARD anu EXT GUARD)

The Testman touches resistance (TEST LAMP IN TEST
PROD) battery via TEST PROD to the upper MR wipers,
lighting lamp TEST LAMP IN TEST PROD,

3.7 Test No. 3 (Upper Bank) (Operated: Lamps
GUARD, EXT GUARD and TEST LAMP IN TEST PROD)

The Testman removes the TEST PROD from the upper

MR wiper, extinguishing lamp TEST LAMP IN TEST PROD,
The Testman restores key RLY UB, removing ground from
lead C, extinguishing lamp GUARD and opening an asso-
ciated relay, which upon restoring, extinguishes

lamp EXT GUARD and lights lamp ATB & LBL. This cir-"
cuit is now at normal.

4, Message Register With Sensing Relays A & B

4.1 Test No. 1 (Upper Bank) (Operated: Lamp
ATB & LBL)

The Testman operates key EC CK, transferring resis-
tance (resistor R2) battery from lead INT to lead
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+L, closing #1TR in magnetic opposition to #2TR.

The Testman operates key RLY UB, connecting ground

to lead C, lighting lamp EXT GUARD and closes an
associated relay, which upon operating, lights lamp
GUARD, extinguishes lamp ATB & LBL and connects leads
+L and -L to upper line wipers "+" and "-", respec-
tively.

4.2 Test No. 2 (Upper Bank) (Operated: Lamps
EXT GUARD and GUARD)

The Testman short-circuits the upper line wipers

to initiate the operation of two associated relays.
Note, the Testman must make a physical observation
check of the operation of the three associated relays.,

4.3 Test No. 3 (Upper Bank) (Operated: Lamps
EXT GUARD and GUARD)

The Testman removes the short-circuit from the wipers
"+'" and '"'-", the three associated relays should
rewaln operatad,

4.4  Test No. 4 (Upper Bank) (Operated: Lamps
EXT GUARD and GUARD)

The Testman touches the POS TEST PROD to the upper
MR wiper and touches resistance (TEST LAMP IN TEST
PROD) lamp to the break cam spring via NEG TEST
PROD, lighting lamp TEST LAMP IN TEST PROD,

4.5 Test No. 5 (Upper Bank) (Operated: Lamps
EXT GUARD, GUARD and TEST LAMP IN TEST PROD)

The Testman removes POS TEST PROD from the upper

MR wiper and resistance (TEST LAMP IN TEST PROD)
battery from the break cam spring, extinguishing

lamp TEST LAMP IN TEST PROD. The Testman restores
key EC CK, transferring lead +L from resistance
(resistor R2) battery to resistance (lamp SEL SEIZE)
battery and connects resistance (resistor R2) battery
to lead INT, The Testman restores key RLY UB, ex-
tinguishing lamp EXT GUARD and opening an associated
relay, which upon restoring, opens two associated

—relays disconnects leads +L and -L from wipers "+'"
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and "-", respectively, extinguishes lamp GUARD and
lights lamp ATB & LBL, This circuit is now at normal.

4.6 Test No. 6 (Upper Bank) (Operated: Lamp
ATB & LBL)

The Testman operates key DET, transfers leads -L and
+L from ground and resistance (lamp SEL SEIZE) battery
to resistance (resistor R2) battery and ground, re-
spectively, reversing battery polarity via leads

+L. and -I., and transfers lead FBG from resistance
(Lamp EXT GUARD) battery to resistance (resistor R3)
Lattery. The Testman operates key RLY UB, cornecting
ground to lead C, which closes an associated relay,
which upon operating, extinguishes lamp ATB & LBL,
lights lamp GUARD, and connects leads +L and -L to
the upper line wipers "+'" and "-", respectively.

4.7  Test No. 7 (Upper Bank) (Operated: Lamp
GUARD)

The Testman short circuits the upper line wipers
"+"' and "-" and observes to be sure that the two
associated relays (which operated in Section 4,2)
do not operate.

4,8 Test No. 8 (Upper Bank) (Operated: Lamp
GUARD)

The Testman removes the short circuit from the upper
line wipers "+'" and "-". The Testman restores key
RLY UB, removing ground from lead RLY UB, removing
ground from lead C, opening an associated relay,
which upon restoring, disconnects leads +L and -L
from the upper line wipers '"+'" and "-'", resvectively,
extinguishes lamp GUARD and lights lamp ATB & LBL,
The Testman restores key DET, transferring lead

-L from resistance (resistor R2) battery to ground,
transferring lead FBG from resistance (resistor R3)
battery to resistance (lamp EXT GUARD) battery,

and transferring lead +L from ground to resistance
(lamp SEL SEIZE) battery. This circuit is now at
normal.
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4.9 Test No. 1 (Lower Bank) (Operated: Lamp
ATB & LBL)

The Testman operates key START to the LOOP SEIZE
position, connecting ground to lead T ST to close
an associated relay, which upon operating, dimly
lights lamp SEL SEIZE via resistance ground on lead
+L, extinguishes lamp ATB & LBL, and lights lamp
EXT GUARD and C GRD.

4.10 Test No. 2 (Lower Bank) (Operated: Lamps
SEL SEIZE, C GRD and EXT GUARD)

The Testman operates key EC CK, transferring resis-
tance (resistor R2) battery from lead INT to lead
+L, closing #1 and #2TR iu magnetic opposition.

The Testman operates key RLY LB, connecting ground -
to lead C, connecting ground to lead RLY LB, ex-
tinguishes lamp C GRD closing an associated relay,
which upon operating, connects leads +L and -L

to the lower line wipers "+" and "-", respectively,
and lights l.mp GUARD.,

4.11 Test No. 3 (Lower Bank) (Operated: Lamp
SEL SEIZE, EXT GUARD and GUARD)

The Testman short-circuits the lower line wipers
"+ and "-" to initiate the operation of associated
relays and increases the brilliance of lamp SEL
SEIZE. Note, the Testman should make a physical
observation check of the operation of the three
associated relays.

4,12 Test No. 4 (Lower Bank) (Operated: Lamp
SEL SEIZE, EXT GUARD and GUARD)

The Testman removes the short circuit from the lower
line wipers "+' and '"-", decreasing the brilliance
of lamp SEL SEIZE, The three associated relays
should remain operated.

4,13 Test No. 5 (Lower Bank) (Operated: Lamp
SEL SEIZE, EXT GUARD and GUARD)

The Testman touches the POS TEST PROD to the lower
MR wiper and touches resistance (TEST LAMP IN TEST
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PROD) battery to the break cam spring via NEG TEST
PROD, lighting lamp TEST LAMP IN TEST PROD.

4.14 Test No. 6 (Lower Bank) (Operated: Lamps

SEL SEIZE, EXT GUARD, GUARD, and TEST LAMP
IN TEST PROD)

The Testman removes the POS TEST PROD from the lower
MR wiper, extinguishimg lamp TEST LAMP IN TEST PROD,
and removes resistance (TEST LAMP IN TEST PROD)
battery from the break cam spring.

The Testman restores the START key from the LOOP
SEIZE pecsition, remowing ground from lead F ST, open-
ing an associated relay, which upon restoring, ex=-
tinguishes lamp SEL SE.ZE and lights lamp ATB & LBL,

4.15 Test No. 7 (Lower Bank) (Operated: Lamps
ATB & LBL, EXT GUARD and GUARD)

The Testman restores key EC CK, transferring resistance
(resistor R2; battery from lead +L to lead INT.

The Testman restores key RLY LB, removing ground

from lead LB, removing ground from lead C, extinguish-
ing lamp EXT GUARD, opening an associated relay, w
which upon restoring, extinguishes lamp GUARD, and
disconnects wipers "+" and "-" from leads 4L and

-L, respectively. This circuit is now at normal.

5. Satt Detector Battery

5.1 Test No. 1 (Operated: Lamp ATB & LBL)

The Testman operates the busy key in the Line Finder,
extinguishing lamp ATB & LBL and lighting lamp

GUARD, The Testman manually steps the switch shaft
vertically to the first vertical level where the
normal post springs do not operate,

5.2 Test No. 2  (Operated: Lamp GUARD)

The Testman operates key EC CK, closes #1 and #2TR
in magnetic o?positi@n. The Testman operates key
DET, opening #2TR, transfers lead FBG from resis-
tance (lamp EXT GUARD) battery to resistance (re-
sistor R3) battery and connects ground to lead +L.
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Relay TR operates to its "X" contacts, operates fully,
locks via low resistance battery (3500 ohm detector
battery) connected to lead C, lights lamp EC&ECL.

5.3 Test No. 3 (Operated: Relay TR and lamps
GUARD and EC&ECL)

The Testman restores key EC CK, lamp EC&ECl remains
lit to indicate proper detection battery via lead C.

5.4 Test No. 4 (Operated: Relay TR and lamps
GUARD and EC&EC1)

The Testman momentarily operates key ROT MAG, re-
moving resistance {resistor R3) battery from lead
FBG, changing lead C from low-resistance battery

to high-resistance battery, opening #1TR. Relay

TR restores and extinguishes lamp EC&EC1l, indicating

the low resistance battery (3500 ohm detector bat-
tery) 1s removed.

5.5 Test No.-5  (Operated:- Lamp GUARD)

The Testman restores key ROT MAG, connecting resis-
tance (resistor R3) battery to lead FBG. The Test-
man restores key DET, transferring lead FBG from
resistance (resistor R3) bzttery to resistance (lamp
EXT GUARD) battery, transfers lead +L from ground

to resistance (lamp SEL SEIZE) battery, and connects
ground to lead -L. The Testman restores the busy
key in the Line Finder to initiate the operation of
thie VON springs, which upon operating, extinguish
lamp GUARD and lights lamp ATB & LBL, The Line
Finder is now at normal.
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Linefinder Switch Test Stands

The Linefinder Switch Test Stand is designed to perform
tests on linefinders which have been removed from the shelf
for repair. It is not intended for a routine inspection of line-
finders. All commonly used Automatic Electric Company,
Strowger 2 motion linefinders can have their basic operations
tested.

The Linefinder Switch Test Stand provides means for per-
forming the following tests on linefinders: Vertical and rotary
stepping. Continuity of all leads to the linefinder switch jack.
Continuity of a closed circuit through all the relay break con-
tacts with the relay normal, and for an open circuit with the
relay operated. Continuity of a closed circuit through all the
relay make contacts with the relay operated, and for an open
circuit with the relay normal using the test prod with the lamp
assembly. Continuity of all wiper circuits.

The Linefinder Switch Test Stand is mounted on a metal
platform measuring 13%% inches wide and 105 inches deep.
On the left side of the platform is a metal box which contains
the test equipment. On the right side of the platform a line-
finder shelf jack is securely mounted in a mounting bracket.

. L Price
Order No. Description Each

H-881444-1 Used when linefinders have magnet
interrupter springs with break con-
tacts, and cam springs place battery
ontest llead......... ... ... .. $125.00

H-881444-2 Used when linefinders have magnet
interrupter springs with make con-
tacts, and cam springs ground the
guard (G)lead. ... ... .. .. ... .. 125.00

REFERENCE: Technical Bulletin 108-7186.
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