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OPERATION TEST OF REMOTE TELEGRAPH

TESTBOARD SWITCH FRAME EQUIPMENT

CORTENTS

1. GENERAL

2, RLCORDS AND REQUIKEMENTS
3. TEST EQUIPHENT

4. TEST JACKS

5. FUSIKG

€. VF AMPLIFILRS ANL PAD CIRCUITS

7. COPERATION TEST LEFORE CROSS CONNECTING
§. (OPERATION TEST AFTER CROSS COHNECTING

1. GENEKAL

1.1 Circuits Included in Test

SU-98132-01
SbL-96133-01
SL-98134-01
$UL-98135-01
50-98136-01

Inconing Selector Circuit
Test Line Control Circuit
Test Group Selector Circuit
Test Connector Circuit
Marm, Aux. Test Line, Aux.
Test Trunk and Interrupter
Start Circuit
1.2 Preliwminary.

1.21 Supplementary tests of selector
and connector switches and asso-
ciateu bank nultiple (circuits SU-6£132-01,
SU-68134-01 and SD-66135-01) shall have been
completed privr to application of tests des-
cribeu in this section,

1,22 Tests described in this section
should be applied before cross
connections to associated test board and
auxiliary trunk or line circuits are con-
nected.

1.3 Description of Tests:

1.31 Operation tests are made con-
sisting uf directing calls

through the switch train and terninating
thein in the miscellanevus trunk test set

ITE-4011,
2. LLCORDS AHD REQUIREMENTS

2.1 Lecords: Fesults of tests covered
in this section should be recorded
on SULU-4-1313 and sunmarized on $U-4-1315,

2.2 Requirenents: are contained in
the test descriptions and are
based on informnation in LSP €48.033 and
LLP AA36.410,

3. JTEST EQUIPMENT

3.1 Test Sets

it I1TE Description
1 4442 Volt-Ohmmeter
1 4011 Iliccellaneous Trunk Test Set
3.2 Curds
3.21 [Is suppliied with test sets,

4. IEST JACKS

4.1 Using ITE-4442 Volit-Chrneter or
other neans of checkinyg contin-
uity, make a test verifying the cuntinuity
and cut-off features of the test jacks in
cach test Line Control Circuit
(sD-9£133-01).

4.2 Test jacks are as follows:

L - SW CKT
SEL - Sk CKT
AP IN . - SU CKT

AMP QUT - SH CKT
5. FUSING ’

5.1 Circuits per SC-66132-01,
Sb-68134-01, SD-66135-01 anu the
alarm Figures of SO-6&13€-01 will have been
previously fused for performance of the
selector and connector supplementary tests.

5.2 V3 (SC-95112-01) anplifier unit
should be removed fror its sochket

in each test Line Control Circuit if pre-
viously plugged in. Potate F potentic-
ieter fully counterclockwise. Lo not
Flug unit in until directed later in
test section,

5.3 Install fuses in the test control

circuits per SU-68133-01 and any
remaining fuses in the miscellanecus cir-
cuits per SE-68136-01.

Prirted in L.5.7.
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5.4 (0Observe the followiny procedure
vwhen installing fuses:

(a) before fusing an equipment unit
verify that each fuse stud asso-
ciated with the unit is free of crosses
with battery or direct ground.

(b) As each fuse is installed verify
. that remaining unfused studs in
the group are free of battery.

{c) Verify that the designation at
the fuse panel agrees with the
circuit to which it is wired and that the
fuse is of the proper type as specified on
the circuit drawing.

(d) As each fuse is installed check
with the volt-ohmmeter, set on
rroper volis scale, that battery of the
correct potential is present at at least
one point in the circuit just fused,

€. VF AMPLIFIERS AND PAD CIRCUITS

6.1 Installation - VF Applifiers

6.11 Verify at each test Line
Centrol Circuit V3 Amplifier
socket that a +130 volt potential is pre-
sent at Terminal 10 of the sucket and -48
volt potential at Terminal &. ULoth
reasuretients are with reference to ground

(Terminal 7 of the sucket).

6.12 Set the P potentiometer, in
each V3 Amplifier unit, at
its fully counterclockwise position,

¢.13 Install V3 Auplifier units
in their sockets using the
followinyg procedure:
(a) Set ITE-4442 Vult-Chumeter to
60 volt dc scale.

(b) Mt the test Line Control Circuit
in which the fuplifier is to be

installeu, connect ITE-4442 -(neg.) termin-
al to the control circuit J1 test jack.
Connect 1TE-4442 -(pos.) terminal to the J2
Jack, If unit is nuvt provided with J1 and
J2 jacks, measure filament voltage at V3
repeater sucket terninals 6 and 9,

(c) Install the Awplifier in its
socket and adjust the test Line

Control Circuit F potentiometer until
ITE-4442 indicates 20 volts, (Voltage
across J1 and J2 jacks will change some
as the anplifier tube warms up.)

6.14 After all VF Awplifiers have
heen instalied, readjust the F
potentioneter if necessary so that all fila-
rents will be operating with a 20 volt po-
tential across them as measured at the J1
anu J2 jacks,

NOTE 1: The office -48 volt sup-
ply should be at its mean
voltage + 1 volt at the time this

final adjustment is made.

Cathode activity and gain-
frequency tests of the V3
Auiplifier are no longer required,

HOTE 2:

€.2 Line Control Circuit Pads

6.21 Resistance lleasurements

6.211 If the SD and RCV pads are
equipped with 89 type plug
in resistors, renove them. Do not replace
them until so directed in this test section.
6.212 In each Line Control Cir-
cuit, check the resistance
between points shown in the following chart.
Use ITE-4442 volt-ohmmeter for measurement,

Block
Orer-
Measure ated Pesistance
From To Relay _(tiominal
SD Rel.Cont.4 SO Rel Cont.8 - 5960 M
" Cont.3 Cont.7 - 5960 W
" Cont.4 " Cont.8 RC 600 ¥
" Cont.3 " Cont.7 RC 600 W
" Cont.4 " Cont.1 SD 600 U
" Cont.3 " Cont.2 SD 600 V¥

7. OPERATION TEST BEFORE CROSS COHNECTING.

7.1 The following test operations
check the following features:

(a) Switch train selecting features.
(b) Transmission through switch train,

(c) Auxiliary test trunk or test line
operation.

(d) Test Line Control Circuit opera-
tion.

7.2 As these tests are oriyinated and
terninated at the switch frame,
all wiring between the switch frane and IDF
or NDF shall be verified for continuity and
absence of crosses.

7.3 Test Setup (Figure 1 of SD-98136-01
Arranged for Z Option) Refer to
Fiqures 4 and §

7.31

Locate an ITE-4011 Miscella-
neous Trunk Test Set near the
switch frame. Connect 48 volt battery and
ground to the ITE-4011 A jack.

7.32 Interconnect ITE-4011 test
jacks as indicated in Figure 5.
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7.33 Select an auxiliary test trunk
(Figure 1 of $U-98136-01) for
test. Connect ITE-4011 to Aux. Test Trunk

as follows:

Connect Fraon To Aux. Trunk

ITE-4011 Jack T.S. Terw. Ho: (Lead)
(REV) T1 36 L1
(REV 1) T1 37 L2
L1 38 b1
L2 35 SP

7.34 Cornect ITE-4011 T jack tip
and ring to the TT and TR
leads associated with the Aux. Test Trunk
under test, Make connections at terminal
strip G1-G10 on test connector unit, See
CAD 2 of SUL-98135-01.

7.35 Select an Inconinyg Sclector
Circuit for test.

7.3517 If L lead pulsing with
Figure 3 of $U-98132-01 is
provided connect the ring of STO jack to
teruinal 26 (L lead) of TS on incoming
[ and I' lead signaling unit assuciated
vith Incoming Selector used for test.
Connect (LG-LP) T to terwinal 25 (M1 lead)
of signaling unit,

It loop pulsing with
Figure 2 of SU-98132-01

is provided conncect the tip and ring of
ITE-4011 STO jack to the A jack of the
inconing loop signaling circuit associated
vith the selector used for test, Connect
(LG-LP) T and I jacks to incoring selector
juck terminaels 16 and 20.

7.352

7.353 1f loop pulsinyg without
Figure 2 of SL-96132-01

is provided connect ITE-4011 STO jack tip
and ring leads to terminals 1 and 2 of the
incoming selector jack. Counnect ITE-4011
(LG-LP) T and P jacks to terminals 16 and
20 of the Incoming Selector jack.

7.4 Test Operations - Auxiliary Test
Trunk arranged for Z option.

7.401 Two kay Trunk Lusy on Test or
Pegular
Cull:

(a) CGperate ITL-4011 BG key.

(b) If E 1cad pulsing of In-
coming Sclector is required
ojerate DG key. If loop pulsing is re-
quired DG key should be normal,

(c) Operate STO key to seize
incoring selector,

(d) At ITE-4017 dial digits that
vwill direct syitch train to
connect to Aux. Trunk under test,

902

NOTE: In a typical arrangement

the first appearance of
the line control circuit ap-
pear on level 1 of the in-
coning selector circuits. Con-
nector group 1 appears on level
1 of the group selector cir-
cuit, connector group 2 ap-
pears on level 2 etc.

EXAMPLE 1: Cial digits 11111,

Connection will be
rnade from inconring selecter
through line control circuit
ho. 1, group selector ilo. 1,
the first idle connector of
croup 1 to aux., trunk 11 of
croup 1.

EXAMPLE 2: Dial digits 12231,

Connection will be
rade fror incoming selcctor
thrcugh line control circuit
fiv. 2, group selector Nu. 2,
the first idle connector in
group 2 to aux. trunk 31 of
group 2.

CXAMPLE 3: (For later use in

testing HOLD fca-
ture of line centrol circuit).
Dial digits 62231 to regain
connection tc aux. trunk Ho.
31 of group 2 throuch line
control circuit lo. 2 after
this line circuit had bLeen
released with a HCLD order
stored in it. (2nd appeer-
ance of line control civcuits
appears on level & of inconing
selectors.

(e) Aux. test trunk indicates that
associated 2 way trunk is hLusy.
L6 and LG lamps in ITE-4011 flash at €0
IPM rate if loop pulsing is used, LG lamp
only, flashes if £ lead pulsing is used.

(f) Pclcase STO key, switch train
releases. lLecave LC key oper-
ated, also DG key if E lead pulsing is used,
7.402 Two May Trunk llade Lusy for
Maintenance

(a) Operate ITE-4011 PEV and PEV-]
keys. L1 lamp in ITE-4011
lights.

(b) Operate STO key and diel num-
ber of Aux. trunk under test.
LG and LGY (or LG only) tamps light
steadily,

{c) Felease STO, REV and PEV-]
keys. L1 and LG- larps extin-

guish. Switch train releases.
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7.403 Two Way Trunk lade Dusy to
Qutgoing Traffic Ly Telegraph

Test board Operdtor

(a) Operate ITE-4011 PEV key. LI
lamp lights. (This is eauiva-
lent to signal from the associated 2 way
trunk thaet it is idle.)

(L) Operate STO key and dial nuni-
ber of auxiliary trunk under
test.

(c) Dial uigit 2 (unake busy sig-
nal). LG or LG and LB1 lawmps
flash at 30 IPM rate. UG- lamp lights in
aux, trunk unit.

(d) Verify that ground is present
at terwminal 37 of T.S., on aux.
trunk unit.
7.40¢ Line Cuntrol Circuit Peceives
a SLiil Crder

() Lial wigit €6, 1TE-4011 L2
lawp lights. Observe that the
SU relay in the Line Control Circuit, in
use for test, has operated,
7.405 Line Cuntrol Circuit Peceives
a PLCETVE Order

(¢) Lial digit 8. L2 lamp remains
lighted. SU relay in control
circuit releases, ECV relay operates.

7.406 Pelcase of PLCEIVE Order Prior
to hkelcase of Nake Lusy Con-
dition

(«) Dial digit 0. RCV relay re-
Teases. L2 Tamp is extin-
guisheu,

Belecase of liake Lusy

a) Dial digit 2. U- lamp at aux.
trunk unit extinguished.

HCLD Order:

{a) Dial digit 4. L relay in test
Line Cuntrol operates,

(b) Pelease ITE-4011 STO key., In-
coming selectour releases.

{(¢) Operate STO key and dial the
first 2 digits of the nunber
required to reach the Line Control Unit
used for test. The LG or 8G and LG1 lawps
flash at 120 IPH rate.

(d) PRclease STO key.
selector relecases.

Incoming

(¢) Operate STO key. Uial the 2
digits that will step the in-
coming selector to the second appearance of
the Line Control Circuit used for test.
(Ligits €1 to 60).

7.409 PRelease fifter a HOLD Order:

(a) At ITE-4011 dial digit 0. The
ti relay in the Line Control
unit releases.

(b) Release STO key.
train releases.

The switch

7.410 Transuiission Through Switch

Train-l"onitor-Receive-Send

(a) Connect a test receiver to
terminals 47 and 48 of the
Line Cuntrol unit T.S5. (7 and P leads).

(b) Orerate STO key and dial up
the aux. trunk used for test.

(c) Orerate ITE-4011 TN key. In
the line control circuit used
for test turn up the VF amplifier gain un-
til tone is heard in the test receiver con-
nected to the line control circuit T and R
leads. FRotate amplifier gain control fully
counterclockwise. '

(d) Dial digit 8. Again turn up '
amplifier gain until tone is
heard. This checks transmission through
PCV pad. Amplifier gain setting should he
nuch lower than when checking the wnonit-
toriny path in "C" above. Retain gain
setting for following test.

{c) Interchange test receiver and
ITE-4C1Y T jack connections,
Pial digit €. Tone should be heard in the
test receiver. This is a check of SD pad
transmission and reversal of the amplifier
input and output connections,

(f) Turn amplifier ¢ain control
fully counterclockwise, Dial
Gigit 0 to release SEND corder. PRelease
STO key to return switch train to normal.
7.411 Repeat tests 7.403 to 7.410
using same aux. trunk circuit
as above but using each remaining Line
Control Circuit in turn,
7.412 Repeat tests 7.4C1, 7.402,
7.403 and 7.410 (tests a, b
and c) using one Line Control Circuit and
each rewaining auxiliary trunk circuit.
(Test connections letween aux. trunk cir-
cuit and ITE-4011 will have to be changed
to test each aux. trunk.)

HCTE: At conpletion of 7.403
dial a 2 to release MD
condition,
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7.413 PRepeat test per 7.410 a, b
and ¢ using one line control
unit, one aux. test trunk and each test
connector. Steer calls to test connector
by busying ovut all test connectors except

the one used for test.

Take down test connectiouns.
Replace 89 type resistors.

7.414

7.5 Test Setup for Auxiliary Test Line

Figure 1 of $D-98136-01 Using V¥
Pefer to Figures 4 and 5 of this

Option.
sectiun.

7.51 \Use sawme test setup as des-
cribed in Paragraph 7.3 for
auxiliary test trunk with following excep-
tions.

(«) Cunnections to ITC-4011 (REV)
T1, (KEV-1) T1 and L1 jacks
arc nut uscu,

(t.) Connect L2 jack to terminal
31 (SR lead) of an auxiliery
test line 7.5, to be used for test.

(c) Cunnection between ITE-4011
T jack and TT and TR leads
is not used,

7.6 Test Gperations - Auxiliary Test
Line Liith Y Cption

7.61 llake Lusy of Hou., 5 Crossbar
Terwinating Line Circuit

(a) /At ITE-4011 operate LG key.
If £ lead dialing is used
voperate LG key.

() Operate STC key and dial
the number that will cause
connection to the auxiliary line under
test., (First 2 digits of nuwmber should
direct call throuygh first appearance of
line control circuit.)

ATTACHED:
FIGURES 1, 2, 3, 4 and 5.

Reason for Reissue:
To change Paragraph 2.1

902

ITE-4011 L2
Lamps BT or

{(c) Dial digit 2.
lamp lights,

BG and EG1 flash at 30 IPM rate. Frane
L- Tamp lights. :
(d) bial digit 2 again. L2 lamp

and BG or LG and EGI lamips

extinguish, Fframe E- lamp extinyuishes,

(c) Release STO key.
releases.,

Suitch train

7.62 Perform above test usiny each
auxiliary test line.

7.63 Take down all test connection.

L. OPERATION TEST AFTER CROSS COMMHECTINC
T0 AUXILIARY TRUNK CIRCUIT

&€.1 The following tests are made at
the auxiliary test trunk units
after cross connecting to the No. 5 crouss
bar 2 way trupk and associated auxiliary
trunk.

6.2 The 2 way trunk circuits should be

jdle in which case the E relay of

the associated auxiliary test trunk will be
operated.

€.3 At the auxiliary test trunk bhlock
the £l and L2 relays operated.
The L- lamp lights. At the associated 2
vay trunk the VB relay operates.

.4 Apply c¢round to terminal 35 of the
auxiliary test trunk T.S. The Sp
relay in the associated auxiliary trunk
operated.

8.5 PRelease the L1 and L2 relays.
.6 Perform this test at each cross

connection auxiliary test trunk
tircuit.

lanager, Panel and Step-by-Ster
Switching Systens Engineering
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