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1. GENERAL

1.01 This section contains procedures for isolat-

ing sources of transmission trouble on
video loop facilities from a central office, a PBX,
or a wideband remote switch. This information
is duplicated in Section  340-200-502. (Section
340-200-506 contains trouble locating procedures
for PBX trunk facilities, WBRS links, and inter-
office facilities).

Note: Transmission troubles may be de-
scribed as “gross faults” or “partial faults.”
Gross faults are relatively easy to locate;
partial faults yield only to sequential trouble
locating procedures.
1.02 This section affects Equipment Test Lists.
1.03  The charts are arranged in the order in
which the procedures are to be performed,

unless a specific step indicates that charts or steps
should be omitted.

1.04 The following abbreviations are used in
this section:

CE — Cable Equalizer

CETS — Cable Equalizer Test Set

CO — Central Office

COCE — Central Office Cable Equalizer
FALTS — Fault Locating Test Set

ICE — Intermediate Cable Equalizer
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SECTION 518-800-512

KTS — Key Telephone System

KTSCE — Key Telephone System Cable
Equalizer

MDF — Main Distributing Frame
PBX — Private Branch Exchange
PBXCE — PBX Cable _Equalizer

SSCE — Station Set Cable Equalizer‘ (used for
single line station equipment only)

RSUCE — Remote Switch Unit Cable Equalizer
VS8 — Video Supervision Signal
WBRS — Wideband Remote Switch

WBDF — Wideband Distributing Frame

2. OVERALL TEST PROCEDURE
GENERAL

2.01 The procedures begin when the local test

center receives a trouble report associated
with a video loop. Trouble reports originate from
three sources:

(a) The customer who calls the test center to
report trouble.

(b) The switching machine which prints a
trouble ticket when one of its automatic
tests fails.

(c) The local test center which may test video
loops for acceptable transmission char-
acteristics.

Trouble reports originated by the customer and
switching machine are treated the same and re-
quire no special consideration. Trouble reports
originated by the test center require special
charts which are included in this section.

2.02 Initial testing is done from the local test

center (15A test desk) with possible assis-
tance from the 23A test board or master test
frame and personnel in the CO. The procedures
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in this section should be followed to locate a trou-
ble and should end by performing Steps 2 and 3
of Chart 1 to ensure that no other trouble exists
in the loop.

Note: If a 15A local test desk is not avail-
able, tests usually performed by the 15A are
to be done at the mobile video test bay in the
central office.

2.03 In the following procedures, the direction

of transmission from the central office to
the station will be called the control direction.
The direction of transmission from the station
to the central office will be defined as the com-
mon direction.

2.04 When a new cable equalizer is installed,

the loop must be realigned if the equalizer
is adjustable (unless instructions indicate other-
wise). Make sure the proper screw switches have
been set and proper networks (if any) have been
installed.

2.05 7o protect cable equalizers when perform-

ing tests not covered in this procedure, do
not connect any voltage to the line other than
that found at the probes of the volt-ohm-milliam-
meter without removing all cable equalizers from
that section of cable. Tests on cable pairs alone
(with all equalizers and 874A build-out pads re-
moved) can be made in two ways:

(a) Directly on the cable section in question

using portable test equipment which can
be taken into the field. (A cable section is de-
fined here as the section of cable between two
equalizer locations). The cable pair is ready for
testing after all equalizers and build-out pads
have been removed from both ends of the sec-
tion of cable to be tested.

(b) From the local test desk using a 2-wire

MDF test trunk or from the equalizer bay
at the CO, WBRS, or PBX. For this method of
testing, dc continuity to the section of cable
suspected to be in trouble must be provided.
The cable. pair is prepared for testing by re-
moving all equalizers and build-out pads (874A
networks) on the part of the loop to be tested
and replacing them with 874C networks which
provide a direct through connection. With
874C through-connection networks replacing all



equalizers and networks which were removed,
dc continuity is provided for tests on the cable.

Caution: When an equalizer is removed for
locating trouble, make sure that no poten-
~ tiometer settings are disturbed.

2.06 If a piece of equipment in the video loop is

replaced with a new unit in an attempt to
find the source of trouble and the trouble still
exists after such replacement, the original unit
should be put back in place and the new unit re-
turned to spare service.

2.07 If a piece of equipment has already been
replaced with a new unit once, omit any
steps requiring it to be replaced again.

CONTINUITY TEST

2.08 Occasionally a step in the Trouble Locating
Charts will call for additional test that say:
‘“Perform any additional continuity tests that can
be made at the CO, WBRS, or PBX.” These con-
tinuity tests should be made before maintenance
personnel are dispatched to a remote location.

2.09 Continuity tests may be made by one of the
following methods:

(a) With an ohmmeter.

(b) With a “buzzer” (81A test set) or transis-

torized oscillator powered by two 1-1/2 volt
dry cells used to put tones on a pair of wires
and a lineman’s handset which is used to listen
for the tones at various points along the pair.
The 81A test set is described in Section
105-240-100.

(c) By use of the main distributing frame

(MDF) test trunk for video lines. By this
method ac (800 Hz to 4 kHz) eontinuity can be
checked from the local test desk, through the
video switch, through the equalizers, and
through the MDF to the cable pair leaving the
CO.

2.10 Connections for continuity checks between

cable equalizers and cable pairs leaving the(

CO on MDF are as follows:

1SS 1, SECTION 518-800-512

EQUALIZERS MDF

OUTGOING COCE, RSUCE OUTGOING Tip
(Simplex Pwr) Pin 3

OUTGOING COCE, RSUCE OUTGOING Ring
(Simplex Pwr) Pin 4

OUTGOING PBX, WBRS OUTGOING Tip
(Local Pwr)
Line In jack Tip

OUTG‘OIN G PBX, WBRS OUTGOING Ring
(Local Pwr)
Line In jack Ring

INCOMING Equalizer INCOMING Tip
Pin 20

INCOMING Equalizer INCOMING Ring
Pin 17

USING THE CETS

2.11 When aligning cable equalizers using the

CETS, consider alignment to have failed if
the CETS meter indicator cannot be brought with-
in the yellow region on meter face for one or
more of the CETS test frequencies.

2.12 When the CETS is used, the rules listed
should be followed when making connec-
tions to equalizers or cable pairs.

Rule 1: For signals that are to be put into the
test points on a cable equalizer from the CETS,
connection should always be made between the
TP1-TP3 output on the CETS and test points
TP1-TP3 on the equalizer. Screw switch SW1
on the equalizer must be open. When connec-
tions are removed, make sure that SW1 is
closed. Signals will not pass through a cable
equalizer unless its screw switch SW1 is
closed.

Rule 2: For signals that are to be put directly
into a cable pair from the CETS, connections
should always be made between the BAL-
ANCED OUTPUT of the CETS and the cable
pair. For this connection, the CETS terminates
one end of the cable pair. Bridging connections
are not allowed for this type of connection;
therefore, cable preceding the point where the
signal is inserted should be disconnected by
means of screw switches as found in the SSCE
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SECTION 518-800-512

or special jacks as provided in the cable equal-
izer bays J1C150A-J1C150E. The jacks discon-
nect the preceding cable when a plug is in-
serted into the jack.

Rule 3: For signals coming from the lest
points on a cable equalizer into the CETS, con-
nection should always be made between the
TP1-TP2 test points on the equalizer and the
TP1-TP2 INPUT on the CETS. The IMPED-
ANCE switch on the CETS should be set to
NORMAL and screw switch SW1 on the equal-
izer should be closed.

Rule 4: For signals coming into the CETS
directly from a cable pair which the CETS is
terminating, connection should always be
made between the cable pair and the TP1-TP2
INPUT on the CETS. The IMPEDANCE
switch on the CETS should be set to LOW
(100 ohms).

Rule 5: For signals coming directly from a
cable pair which the CETS is bridging, con-
nection should always be made between the
cable pair and the TP1-TP2 INPUT on the
CETS. The IMPEDANCE switch on the CETS
should be set to NORMAL.

2.13  Occasionally Sections 518-800-505 and 518-800-501

are mentioned in the trouble locating charts.
These sections are used to investigate both gross
and partial faults when one of the following conditions
exists (Fig. 1)

(a) Short loop KTS lines where one 607A and

one 606A equalizer and one 877A or 877B
network plus the connecting cable and KTS
equipment are involved.

(b) Long loop KTS lines where two 607A, one

606A equalizer, and one 939B SSCE plus
the connecting cable and KTS equipment are
included.

(c) Single line stations where the equipment in
the service unit and display units are in-
volved.
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3. APPARATUS
1 — KS-14510, L1 Volt-Ohm-Milliammeter

1— HP6217A Power Supply (48=0.1 volts;
ungrounded outputs)

2 — 874C Networks (through-connection card)
1—J ICl50L Fault Location Test Set

1 — JIC150K Cable Equalizer Test Set (one re-
quired at each test location)

Note: Spare cable equalizers may be needed
for each unit in the loop.

4. TROUBLE LOCATING CHARTS

Caution: Before proceeding with Chart 1,
READ Part 2 (Overall Test Procedure) of
this section.

CHART 1—PRELIMINARY TESTS

4.01 Chart 1 attempts to narrow the number of

possible locations on a loop at which a re-
ported trouble can exist. This is accomplished by
making tests from the local test center with a
small amount of assistance from personnel in the
CO, at the WBRS, or at the PBX equipment loca-
tion.

4,02 The tests of this chart should be per-
formed before any tests of the other
charts.

4.03 The information listed in the possible trou-

ble column of this chart should be noted
carefully. This information can be used to reduce
the number of steps required to find a trouble. For
example, if the possible trouble is indicated to be
in the common side of the loop, ensuing test in-
volving the control side of the loop may be omit-
ted.
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CHART 1
POSSIBLE TROUBLE LOCATION ;
STEP PROCEDURE VERIFICATION AND FURTHER TEST GO TO
1 Where did trouble report origi- | Customer re- Step 2
nate? ported.
Trouble ticket Step 2
from switching
machine
Loop circuit order Chart 7
tests performed
by local test
center indicate
trouble. -
2 If a WBRS or PBX is included in | PBX or WBRS is | This step will eliminate the | Step 3
the video circuit to be tested, the |included in video | possibility of trouble being
15A local test desk should choose | circuit. on a PBX or WBRS trunk.
a trunk between the WBRS or No PBX or WBRS Step 3
PBX and the CO which is k'no.Wn in video circuit.
to have acceptable transmission
characteristics and place all test
calls to the troubled loop on this
trunk.
3 15A local test desk or wideband | No picture at sub- | Control side of loop or | Step 4
mobile test bay places a video |secriber set or at equipment common to both
call to the station reported in |test desk. sides of loop. Ask sub-
trouble. The picture on the dis- scriber if service unit
play unit is monitored. power cord is unplugged.
Subseriber set re- | Station side of KTSCE (or | Section
ceives no picture; | SSCE) in control side of | 518-800-505
test desk receives | loop. The subscriber set was or
normal picture. turned on which indicates ; 518-800-501
the signal reached the VSS
detector.
Subscriber set re- | Common side of loop (from | Step 11
ceives satisfactory| station to CO).
picture; test desk
receives no pic-
ture.
Poor picture at Equipment common to both | Step 4
test desk and at sides of loop.
subscriber set.
Poor picture at Control side of loop. Step 4

subscriber set.
Picture OK at
test desk.

(Equipment common to both
sides of loop is NOT in-
volved.)
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SECTION 518-800-512

CHART 1 (Cont)

STEP PROCEDURE VERIFICATION | PO R TR vker | GO TO
3 Poor picture at Common side of loop. Step 11
(cont) test desk. Picture
OK at subscriber
set.
Picture OK at Wideband switch in CO,
test desk and at WBRS, or PBX switch.
station.
Video trunk (interoffice, | Section
PBX, or WBRS). 340-200-506
Check video transmission
on PBX and WBRS trunks
available to troubled line.
Question customer to find
whether trouble occurred on
inter- or intraoffice call.
Check video transmission
on called party’s line if
trouble occurred only on
that call (repeat the pro-
cedure in this section).
Check interoffice trunks or
intraoffice tr unk circuits
which could have been used
during a call on which trou-
ble occurred.
On subscriber’s other video | REPEAT
line (if any). Repeat this | Step 3
step for other line.
Customer sees Trouble in KTS (or station | Section
normal picture; set) equipment. 518-800-505
test desk sees or
loopback picture. 518-800-501
4 At the local test desk make a | Loopback picture | KTSCE (or SSCE) or on | Section
loopback call on the affected line. | normal. station side of KTSCE (or | 518-800-505
The picture on the test desk dis- SSCE). 518-8%%—501
play unit is monitored. No or abnormal Step 5
loopback.
5 Place patch on PBX, WBRS, or | No or abnormal In WBRS, PBX, or CO (if | PBX
CO (if no PBX or WBRS in cir- | loopback. no WBRS or PBX) video
cuit) cable equalizer bay from switch or in cable between
X OUT to X IN (NET OUT to switch and equalizer jacks.
NET IN on PBX) of affected werpe |
loop. At the master test frame WBRS
or test desk make a loopback
call.
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CHART 1 (Cont)

1SS 1, SECTION 518-800-512

POSSIBLE TROUBLE LOCATION

STEP PROCEDURE VERIFICATION AND FURTHER TEST GO TO

5 Note: If patch is made at CO, At PBX and WBRS, check | CO — Step 6

(eont) | Joopback picture will be degraded wiring between X IN and
slightly because an unequalized X OUT for WBRS (NET
length of cable unavoidably in- IN and NET OUT for
serted by the above patch. PBX) jacks on equalizer

bay and WBDEF or switch.
Loopback picture Step 9
normal.

6 Check the 874A line build-out | Screw switches Adjust screw switches to | STOP
networks in the line in trouble |improperly set. proper settings. Trouble
for the correct screw switch set- may be cleared.
tings. Serew switch set- Step 7

tings OK.

7 | Replace the 874A network(s) in | Loopback picture | Trouble may be cleared. STOP
question with new unit(s) on | normal.
which the screw switches have [Ng or abnormal | Trouble in cable between | Step 8
been properly set. Repeat only | j5oppack. jacks on equalizer bay and
the PROCEDURE column in WBDF or in video switch.

Step 4, Chart 1. ,

8 Check the wiring between the | Trouble found in STOP
jacks on the equalizer bay and | wiring.
the 874A networks and between [ No trouble found. | Trouble in wideband switch-

%};% D8F"74fé netv:f)rks fandththe ing equipment.
tests aI: o gic:rr;r:le;ellzré: or these If the loopback picture of | Go back to
) Chart 1, Step 4 indicated a | the step per-
JACK or WBDE 874A NETWORK partial fault which is only | formed be-
. . lightly noticeable, the effect | fore Step 6
A S »
JACK };(; ?131 '11;111131 g giﬁ ?g of the patch in Step 5 (see | (Chart 1,
X OUT Tip Pin 3 Note of Step 5) may have | Step 5 or
X OUT Ring Pin 4 been taken to be an abnor- | 13 or Chart
WBDF Tip Pin 20 mal loopback when, actual- | 6, Step 4)
Ringfrom SwW Pin 17 ly, the loopback picture was | and assume
Tip Pin 3 normal for this step. In this | normal loop-
Rin to SW Pin 4 case, the trouble may be in | back picture.
g the loop.

9 | Remove the patch on the cable Step 10
equalizer bay.

10 | Replace the outgoing (control) | Loopback picture | Trouble cleared. Step 2 —

‘ BSUCE (9387C) or COCE (937A) | normal. confirm that
(if no WBRS is in loop) with a trouble is
spare. Align new RSUCE (937C). cleared.

(See Section 340-200-501.) At No or normal Control side of loop between | Step 15

the master test frame or local
test desk make a loopback call
on the affected loop.

loopback picture.

KTSCE (or SSCE) and
PBX or outgoing RSUCE
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CHART 1 (Cont)

ISTEP

POSSIBLE TROUBLE LOCATION

PROCEDURE VERIFICATION AND FURTHER TEST GO TO

10 |Note: Omit this step for non- or COCE or equipment com-

(eont) | simplex powered WBRS loops mon to both sides of loop.
and all PBX loops. Go to Step
15.

11 | Ask customer to press “moni- | Customer sees Trouble in display unit. Section
tor” button on PICTURE- | NO or poor pic- 518-800-505
PHONE control pad. ture. 518-8%1'0-501

Customer sees Step 12
normal picture.

12 | At the test desk make a loop- | Loopback picture | KTSCE (or SSCE) or on | Section
back call on the affected line. | normal. station side of KTSCE (or | 518-800-505
The picture on the test desk dis- SSCE) in common side of | . or

. . 518-800-501
play unit is monitored. loop.
No or abnormal Common side of loop not | Step 13
loopback picture. | including section between
KTSCE (or SSCE) and dis-
play unit.

13 | Place patch on PBX or WBRS | No or abnormal In WBRS, PBX, or CO (if | PBX
or CO (if no PBX or WBRS in | loopback picture. | no WBRS or PBX) video
circuit) cable equalizer bay from switch or in cable between
X OUT to X IN (NET OUT to switch and equalizer jacks.

NET IN on PBX) of affected WBRS
loop. At the master test frame
or test desk make a loopback At PBX and WBRS, check
call. (See Note of Step 5.) wiring between X IN and CO — Step 6
X OUT for WBRS (NET
IN and NET OUT on PBX)
for jacks on equalizer bay
and WBDF or switch.
Loopback picture | Common side of loop be- | Step 14
normal. tween KTSCE (or SSCE)
and incoming PBXCE,
RSUCE, or COCE inclusive.

14 | Remove the patch on cable equal- Step 15
izer bay.

15 | Recall the results of Step 3. No picture in Step 16

either or both

directions.

Poor picture in Step 17
either or both

directions.

16 | Does loop in question have sim- | Yes Test loop for possible sim- | Chart 2
plex powering? plex powering failures.

No Proceed with FALTS tests. | Chart 4
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CHART 1 (Cont)

POSSIBLE TROUBLE LOCATION
STEP PROCEDURE VERIFICATION AND FURTHER TEST GO TO
17 | Perform standard loop circuit | One or more of Chart 7
order tests as described in the | these test fails.
341 division. No tests fail. Chart 6

CHART 2—TESTS FOR LOOPS WHICH ARE SIMPLEX
POWERED
4.04 Intermediate cable equalizers powered from
the central office or the wideband remote
switch require simplex current fed to the line.
Only the top two shelves (5 and 6) in the J1C150A
bay and the top two shelves (8 and 4) in the
J1C150C and J1C150D bays are equipped to sup-
ply the simplex current to intermediate cable
equalizers. This mode of operation requires the
use of a 168A current regulator for each 2-way

plied to the 150A and 150D bays from the CO
battery. Plus and minus 130 volfs are supplied to
the 150C bay from two KS-15898 rectifiers. In
this mode, the outgoing cable equalizer in the cen-
tral office (937A) or at the wideband remote
switch (937C), and the intermediate cable equal-
izers (937B and 937C) are powered from the
simplex current. The incoming (937B) cable
equalizers, however, are powered from —24 volt
local supply. Figure 2 illustrates power transmis-
sion for simplex powering cable equalizers.

loop.

4.05

In addition, 4130, —130, and —48 volt
power (depending upon loop resistance
and the number of intermediate cable equalizers)
must be supplied to the bay., This power is sup-

Note 1: When a STOP instruction is indi-
cated in the GO TO column, return to Step
2 of Chart 1.

Note 2: If all equalizers in the loop in ques-
tion are locally powered, proceed to Chart 1.

CHART 2
STEP PROCEDURE VERIFICATION | PSS R TR e o |  coTo

1 Check the current regulator | OK Step 2
(168A) associated with the trou- Overcurrent Current regulator; replace | Step 2
bled loop for overcurrent alarm alarm present. with new unit.
indication (Fig. 3).

2 | Connect voltmeter to TP1 (4) | Test passes. Step 7
and TP2 (—) on associated cur- |'y/o1ta0e too high. | Malfunction in current reg- | Step 4
rent regulator. Voltage should Screw switches ulator.
be 3.14 =0.15 volts. properly set on

. 168A regulator.
Caution: +130 volts dc to — " Step 3
ground may appear at these Voltage t(?o low. Malfunction in current reg- ep 3
test points. Screw switches ulator, -130, —130, or —48
properly set on volt supply, or open circuit
168A regulator. on line.
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SECTION 518-800-512

CHART 2 (Cont)

POSSIBLE TROUBLE LOCATION

may appear at these points.

STEP PROCEDURE VERIFICATION AND FURTHER TEST GO TO

2 Note: If loop is sufficiently

(cont) long, the trouble may be due

to an improper setting of
the 168A regulator screw
switches. If this trouble is
suspected, adjust the 168A
regulator screw switches to
the next longer loop length
(SD-1C346-01, Sheet D3)
and repeat this step. If test
passes, trouble may be
cleared. If test fails, reset
screw switches to their
original settings and go to
_ Step 3.

3 | Measure the voltages between | Test passes. Step 4
the following pins on the cur- [pegy fails, Trouble in the 4130, —130, | STOP
rent regulator connector: or —48 volt power supply.

PIN TO PIN VOLTAGE Repair or replace.
15 to 8 (grd) +115 to +140
2 to 8(grd) —42 to —53
1 to8(grd) —115 to —140

4 Replace current regulator with | Test passes. ‘Trouble may be cleared. STOP
new unit (make sure proper [megt failg. Circuit is open in powered | Step 5
screw switches are closed). Re- loop.
peat only the PROCEDURE col-
umn in Step 2.

5 Measure voltage on outgoing | Test passes. Check to make certain that | Chart 8
COCE (937A) or RSUCE (937C) procedure was followed cor-
between pin 10 (4+) and pin 13 rectly up to this point.

(—). Should be 14.6 =0.7 volts.
Caution: High voltage to ground | Test fails. Step 6
may appear at these poinis.

6 Replace outgoing COCE (937A) | Test passes. Trouble may be cleared. STOP

or RSUCE (937C) with new ['megt ailg, Current too low in outgoing | Chart 3
unit. Repeat on{y the PRO- equalizer. Circuit is open in
CEDURE.colu.mn in Step 5. powered loop.
Note: Omit this step if outgoing
COCE or RSUCE has already
been replaced once before dur-
ing this procedure.

7 Check voltage on outgoing COCE | Test passes. Consider powering OK and | Chart 4
(937A) or RSUCE (937C) be- continue with FALTS tests.
tween pin 5 (4) and pin 13
(—). Should be 18.2:0.6 volts.

Caution: High voltage to ground | Test fails. Step 8

Page
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CHART 2 (Cont)

ISS 1, SECTION 518-800-512

POSSIBLE TROUBLE LOCATION

PROCEDURE VERIFICATION AND FURTHER TEST GO 10
8 Replace outgoing COCE (937A) | Test passes. Trouble may be cleared. STOP
or RSUCE (937C) with a new [‘megy £5i]q, There is a short to ground | Step 9
unit. Realign RSUCE (937C). in the loop. .
(See Section 340-200-501.) Re-
| peat only the PROCEDURE col-
umn in Step 7.
POWER SHORT IN LOOP
9 Remove outgoing COCE (937A) | Test passes. Step 15
or RSUCE (987C) and incom- ['megt fajls; 1,2, or | Short may be in common | Step 10
ing COCE or RSUCE (937B). | 3 ICEs in loop. side of loop between CO | -
Connect negative probe on ohm- | Registance less and first ICE. Dispatch per-
met,i’: to %)rou;ldh (vol:::age az than 1.8 ko. sonnel to first ICE location.
ositive probe of ochmmeter m .
ﬁe positI;ve with respect u:o Test fails; 2 or 8 | Short may be in common | Step 10
ground). Connect positive probe ICEs in loop. side of loop between ﬁ1:st
on ohmmeter to pin 17 on in- Resistance be- ICE and second ICE. Dis-
coming COCE or RSUCE con- tween 1.8 ko patch pelzsonnel to second
nector in bay. Measure dc resis- and 3.6 ko. ICE location.
tance to ground. Should be | Test fails; 3 Short may be in common | Step 10
greater than 1.8 k@ if 1 ICE is | ICEs in loop. side of loop between second
in loop; 8.8 ka if 2 ICE; 5.4 ko | Resistance be- ICE and third ICE. Dis-
if 8 ICE. Repeat for pin 20 on | tween 3.6 kQ patch personnel to third
incoming COCE or RSUCE con- | and 5.4 kQ. ICE location.
nector.
10 | At the ICE location, remove the | Test passes. Trouble is in common ICE | Step 14
common ICE (937B). Repeat at present location.
o?lysjc;he I;RODCCI,EDUI?E column ["megt fails. No Trouble is in cable in the | Step 13
0 ;p h ’ P resistance to ICEs between common side of loop be-
gg": nd should be greater than present location tween CO and first ICE.
0. and CO or
WBRS.
Test fails. One or | Short to ground in common | Step 11
more ICEs be- side of loop between CO or
tween present WBRS and present location
location and CO but not in ICE at this loca-
or WBRS. tion.
11 | At the next ICE location closer | Test passes. Trouble in common ICE at | Step 12
to CO or WBRS, remove the present location or in line
common ICE. Repeat only the between present location
PROCEDURE column of Step 9. and ICE location next far-
DC resistance to ground should thest away from CO or
be greater than 10 k. WBRS.
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SECTION 518-800-512

CHART 2 (Cont)

POSSIBLE TROUBLE LOCATION

ICEs in loop.
Resistance be-
tween 1.8 kQ
and 3.6 kQ.

of loop between first ICE
and second ICE. Dispatch
personnel to second ICE
location.

STEP PROCEDURE VERIFICATION AND FURTHER TEST GO TO

11 Test fails. No Trouble in cable in common | Step 13

(cont) ICEs between side of loop between CO or

present location WBRS and first ICE.
and CO or
WBRS.
Test fails. ICE Short to ground in common | REPEAT
between present side of loop between CO or | Step 11
location and CO WBRS and present location
or WBRS. but not in ICE at this loca-
tion.

12 | Ensure that the common COCE | Trouble found. STOP
an d ICE.S te'rmmatu}g the sec- No trouble found.| Trouble in common ICE. Step 14
tion of line in question are re-
moved and then test the section
of line in question for shorts
to ground.

13 | Ensure that the incoming COCE These test should locate the | STOP
or RSUCE and common ICEs trouble.
are removed and then test the
section of line in question for
shorts to ground.

14 | Replace common ICE (937B) This step should clear the | STOP
with a new unit. Realign loop. trouble.

15 | Ensure that outgoing and in- | Test passes. Trouble is probably in con- | Step 21
coming COCE or RSUCE are re- trol or common power loop-
moved. Connect positive probe back ICE, in power loop-
on ohmmeter to ground (voltage back path, or in incoming
at negative probe of ohmmeter COCE or RSUCE.
must be negative with rfespect to Test fails; 1, 2, Short may be in control side | Step 16
ground). Connect negative probe .
on ohmmeter to pin 3 on out- or 3. ICEs in loop. | of loop Ioetween CO and first

. Resistance less ICE. Dispatch personnel to

going COCE or RSUCE con- than 1.8 k first ICE location:
nector in bay. Measure dc resis- an 1.8 kq. rs ocation:
tance to ground. Should be

greater than 1.8 ko if 1 ICE is

in loop; 3.6 kq if 2 ICE; 5.4 ko

if 3 ICE. Repeat for pin 4 on

outgoing COCE or RSUCE con-

nector.’

Test fails; 2 or 8 | Short may be in control side | Step 16

Page
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POSSIBLE TROUBLE LOCATION

with a new unit. Realign loop.

STEP PROCEDURE VERIFICATION AND FURTHER TEST GO TO

15 Test fails; 3 Short may be in control side | Step 16

(cont) ICEs in loop. of loop between second ICE

Resistance be- and third ICE. Dispatch
tween 3.6 kO personnel to third ICE lo-
and 5.4 kQ. cation.

16 | At the ICE location, remove the | Test passes. Trouble is in control ICE at | Step 20
control ICE (9387C). Repeat only present location.
the P ROCEDI,JRE column of Test fails. No Trouble is in cable in the | Step 19
Step 15. DC resistance to ground | 10Rg petween control gide of loop between
should be greater than 10 kq. present location CO and first ICE.

and CO or

WBRS. _

Test fails. One or | Short to ground in control | Step 17
more ICEs be- side of loop between CO or

tween present WBRS and present location

location and CO but not in ICE at this loca-

or WBRS. tion.

17 | At the next ICE location closer | Test passes. Trouble in control ICE at |Step 18
to CO or WBRS, remove the present location and ICE
control ICE. Repeat only the location next farthest away
PROCEDURE column of Step from CO or WBRS.

15. DC resistance to ground
should be greater than 10 k.
Test fails. No Trouble in cable in control |Step 19
ICEs between side of loop between CO or
present location WBRS and first ICE.
and CO or
WBRS.
Test fails. ICE Short to ground in control |REPEAT
between present side of loop between CO or |Step 17
location and CO WBRS and present location
or WBRS. but not in ICE at this loca-
tion.

18 | Ensure that the control COCE | Trouble found. _ STOP
and ICE,S te'rmlnatlr{g the sec- [ No trouble found. | Trouble in control ICE. Step 20
tion of line in question are re-
moved and then test the section
of line in question for shorts to
ground.

19 | Ensure that the outgoing COCE These tests should locate the |STOP
or RSUCE and control ICE are trouble.
removed, and then test the sec-
tion of line in question for shorts
to ground. _

20 | Replace the control ICE (937C) This step should clear the |STOP

trouble.
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CHART 2 (Cont)

POSSIBLE TROUBLE LOCATION

only the PROCEDURE column
of Step 7.

covered by BSPs.

STEP PROCEDURE VERIFICATION AND FURTHER TEST GO TO

21 | Replace incoming COCE or | Test passes. Trouble may be cleared; re- | STOP
RSUCE (9837B) with a new align loop.
unit. Place all units back in po- ["mest fajls. Trouble probably is in con- | Step 22
sition so loop is being powered trol or common power loop-
normally. Repeat only the PRO- back ICE or in power loop-

CEDURE column of Step 7. back path. Dispatch per-
sonnel to power loopback
ICE location.

22 | Repeat only the PROCEDURE | Test passes. Step 23
column of Step 10. If the trouble Step 10 — Fails Proceed to
is not located, repeat only the Step 11 or
PROCEDURE column in Step 18 as indi-
16. cated in

Step 10.
Step 16 — Fails Proceed to
Step 17 or
19 as indi-
cated in
Step 16.

23 | Remove common and control | Test passes. Step 24
power loopback ICE. Check de Test fails. Find trouble and repair. STOP
resistance of power loopback
path to ground. (Pin 7 on con-
trol ICE connector; pin 13 on
common ICE connector). Imped-
ance to ground should be greater
than 20 kQ.

24 |Replace control ICE with new | Test passes. Trouble may be cleared. Re- | STOP
unit. Place all units back in po- align loop.
sition so loop is being powered ["magy fajls. Trouble may be in common | Step 25
normally. Repeat only the PRO- ICE.

CEDURE column of Step 7.

25 |Replace control ICE with origi- | Test passes. Trouble may be cleared. Re- | STOP
nal unit. Replace common ICE align loop. o
with new unit. Ensure that I'megt faj)s, More thorough tests must | SD-10346-01
power is applied to loop. Repeat be performed that are not | CD-1C346-01
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CHART 3—DC FAULT LOCATING TESTS (Tests for
Locating Open Circuits on Simplex Pow-
ered Loops) (Fig. 4)

4,06 If the simplex power flowing in the video

pairs is interrupted, it is possible to
localize the failure to a particular section by use
of the dc fault locating network. The network con-
sists of a normally reversed biased diode in series
with a resistor (CR2 and R72 on equalizer 987C).

4.07 After the incoming and outgoing COCE or

RSUCE is removed and replaced with
874C through-connection networks, 48 volts is ap-
plied in a manner to cause direct current to flow
in the direction opposite to that of the simplex
loop powering current. The reverse current across
the two video pairs at an equalizer causes the

ISS 1, SECTION 518-800-512

diode to conduct current from one video pair to
the other through the resistor. The amount of loop
current flowing gives an indication of the number
of bridging resistors and hence, the number of
“good” sections by counting toward the station
set from the central office.

4.08 The dc fault locating test is effective only

if both wires in a pair are open. If only
one of a pair is open, simplex current can still
flow and no open circuit will be detected by this
procedure.

4.09 The procedures of Chart 38 assumes that
the dc fault locating tests are performed
at the cable equalizer bay in the CO.

Note: Test for locating open circuits does
not apply if ICEs are locally powered.

CHART 3

STEP PROCEDURE

VERIFICATION

POSSIBLE TROUBLE LOCATION

AND FURTHER TEST GoTo

1 Remove the COCE 937TA and
937B (or RSUCE 937B and
937C) of the associated loop in
trouble.

Step 2

2 Insert through-connection cards
(874C) in place of the COCE or
RSUCE to provide a through
connection fto the equalizer jacks.

Step 3

3 Connect a 48 +0.1 Vdc supply
and a milliammeter in series
with the equalizer jacks. Ensure
the positive side of the 48 0.1
Vdc supply is connected to the
LINE IN jack and the negative
side to the EQ OUT jack (Fig.
4). Adjust supply to 48 =+0.1
Vdc after above connections are
made (use a volt-ohm-milliam-
meter for this adjustment).

Step 4

4 Observe the milliammeter. 0 mA

First section of loop or first | Location
ICE. and repair
Check continuity of loop
from equalizer bay to MDF
and from MDF to outgoing
cable pair [leaving CO or
WBRS location (2.09 and
2.10)1].
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CHART 3 (Cont)

POSSIBLE TROUBLE LOCATION
STEP PROCEDURE VERIFICATION AND FURTHER TEST GO 10
4 ‘ 6-8 mA Loop containing one ICE — | Location
(cont) power loopback or first ICE. | and repair
Loop containing more than | Location
one ICE — second section |and repair
of loop or first or second
ICE.
11-13 mA Loop containing two ICEs | Location
— power loopback or sec- | and repair
ond ICE.
Loop containing three ICEs | Location
— third section of loop or | and repair
second or third ICE.
14-20 mA Loop containing three ICEs | Location
—power loopback or third | and repair
ICE.
More than 30 mA | No break. Step 5

5 Remove the through-connection Step 6
cards (874C), milliammeter, and
48-Vdc supply.

6 | Reinsert the COCE 937A and Chart 2,
937B (or RSUCE 937B and Step 7
937C) of the associated loop in
trouble.

CHART 4 —TESTS USING THE JIC150L FAULT LOCAT-
ING TEST SET

4.10 Cable equalizers can be provided with an

ac fault locating network which can be
used to detect and localize gross failures between
the switch side of the COCE or RSUCE (simplex
powered) in the serving central office on the wide-
band remote switch and the last ICE in the trans-
mission path.

4.11 A part of the fault locating circuit (twin-T

network) is contained on a small board
which screws onto the 937A, 937C, or 937E equal-
izers. The 937C should not be equipped for fault
locating when used on the test lines from the
magter test frame, test desk, or test board. The
twin-T networks are located as follows: 876A
(570 Hz) in the serving central office or at the
wideband remote switch; 876B (690 Hz) in the
first ICE from CO or WBRS; 876C (810 Hz) in
the second ICE from CO or WBRS; and 876D

Page 16

(930 Hz) in the third ICE or farthest ICE from
CO or WBRS.

4.12 Locally powered cable equalizers at the

WBRS and all cable equalizers at a PBX
equipment location have no provision for fault
locating.

4.13 The procedures of Chart 4 assumes that a

gross failure has occurred in the PIC-
TUREPHONE loop. It is characterized by symp-
toms of NQO picture in either or both directions
of transmission. For cases where there is poor
picture transmission in either or both directions
refer to Chart 1.

Note: Before placing the fault location test
set (Fig. 5) in service, press the BAT CHK
button and observe meter to verify the con-
dition of the test set battery. If the meter
indicates in the fail region, replace the bat-
tery. The procedure for replacing the battery
is in Section 103-935-100.
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CHART 4
STEP PROCEDURE veriricaTion | FOSSIRLE TROUEE Lo OV | coTo
1 |Connect the FALTS input plug Step 2
to the incoming (common) EQ
OUT jack of the loop to be tested
and the ' output plug of the
FALTS to the outgoing (con-
trol) LINE IN (STA L IN for
PBX) jack of the same loop.
Note: If FALTS testsare made
from local test desk, connect
FALTS output to outgoing video
pair and FALTS input to in-
coming video pair.
2 | Rotate the selector switch on the | Test passes. Step 3
FALTS to the COCE position [Tegst fails. The outgoing or incoming | Chart 5,
and make a FALTS test. COCE or RSUCE (simplex | Step 1
powered) may have failed.
Note: Omit this test for locally Ensure the twin-T network
powered loops terminating on a in the outgoing COCE
"I WBRS and for all PBX loops. (937A) or RSUCE (937C)
Go to Step 3. is 876A.
3 Rotate the selector switch on the | Test passes. Step 4
FALTS to the ICE 1 position [Tegt fails. The control or common half | Chart 5,
and make a FALTS test. of the first ICE or the cable | Step 10
Note: FALTS test for ICE posi- between the CO, WBRS, or
tions may be omitted depending tI:eB )%eaflle}gt}:\};: ﬁli;;:SrE; n};}’;
upon the makeup of the loop. twinT network in ICE 1
control half (937C) is
‘ 876B.
4 Rotate the selector switch on the | Test passes. Step b
FALTS to the ICE 2 position | Test fails. The control or common half | Chart 5,
and make a FALTS test. of the 2nd ICE or the cable | Step 13
) between the 1st and 2nd
ICE may be defective. Dis-
patch personnel to 2nd ICE
location. Ensure the twin-T
network in control half of
ICE 2 (937C) is 876C.
5 Rotate the selector switch on | Test passes. Step 6
the FALTS to the ICE 3 posi- | Test fails. The control or common half | Chart 5,
tion and make a FALTS test. of the 3rd ICE or the cable | Step 13
between the 2nd and 3rd
ICE may be defective. Dis-
patch personnel to 3rd ICE
location. Ensure the twin-T
network in control half of
ICE 38 (937C) is 876D.
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SECTION 518-800-512

CHART 4 (Cont)

STEP PROCEDURE

VERIFICATION

POSSIBLE TROUBLE LOCATION

AND FURTHER TEST GO 10

the FALTS to the LOOPBACK
position and make a FALTS
test.

6 Rotate the selector switch on | Test passes.

Trouble in single line sta- | Section
tion set or on station side 518-8919-505
Trouble on loop is a partial | Chart 6,
fault (poor picture). ‘Step 2

Test fails.
Station set termi- | may be defective.
nates loop.

SSCE or the station set | Section
518-800-505

Note: Per-
form the
tests in the
above section
before pre-
ceeding to
Chart 5,

| Step 31

There may be trouble in the | Chart 5,
cable between the station | Step 31
set and the last ICE (or
COCE, RSUCE, or PBX if
there is no ICE). If there
is no ICE in loop, perform
any additional continuity
test (2.09 and 2.10). Dis-
patch personnel to station
set location.

Test fails, KTS
terminates loop.

The control or common | Chart 5,
KTSCE may be defective or | Step 31
there may be trouble in the
cable between the KTSCE
and thelast ICE (or COCE,
RSUCE, or PBX if there
is no ICE).

7 Remove the FALTS from cable
equalizer jack field.

CHART 5—GROSS FAULT LOCATING USING THE
JIC150K CABLE EQUALIZER TEST SET

4.14 The procedure of Chart 5 assumes that a

gross failure has occurred in the video
loop. A gross fault is characterized by symptoms
of NO picture in either or both directions of
transmission. For cases where there is poor pic-
ture transmission in either or both directions re-
fer to Chart 1.
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4.15 Chart 5 is entered according to the results

of FALTS tests made in Chart 4. The
tests in Chart 4 should be performed before those
in Chart 5.

Note: When a STOP instruction is indicated
in the GO TO column, return to Step 2 of
Chart 1.



CHART 5

ISS 1, SECTION 518-800-512

STEP

PROCEDVURE

VERIFICATION

POSSIBLE TROUBLE LOCATION
AND FURTHER TEST

GO TO

Step 2 of Chart 4 Fails

1

Perform the battery check and
calibration of the CETS (Fig.
6). Calibration of the CETS is
found in Section 103-930-100.

Step 2

Place the CETS switches as
follows:

POWER — ON

MODE — F1 :
EQUALIZER ALIGN — AUX
IMPEDANCE — NORMAL

Step 3

Connect CETS balanced output
to the outgoing COCE or
RSUCE (simplex powered)
LINE 1IN jacks on CE jack
field and connect CETS input to
outgoing COCE or RSUCE
(simplex powered) jacks TP1-
TP2. CETS null indicator
should be off scale to the right.

Note: Omit this step at PBX lo-
cations and for locally powered
RSUCESs. Go to Step 5.

Test passes.

Step 4

Test fails.

Outgoing COCE or RSUCE
is defective. Replace with
new unit. Trouble should
be cleared.

Step 7

Remove CETS connections
made in Step 3.

Step b

Open switch SW1 on incoming
COCE, PBXCE, or RSUCE
(937B) and connect CETS un-
balanced output (TP1-TP3) to
incoming COCE, PBXCE, or
RSUCE jacks TP1-TP3. Set
CETS impedance switch to
LOW and connect CETS input
to incoming COCE, PBXCE, or
RSUCE EQ OUT jacks on CE
jack field. Ensure all CETS set-
tings except the impedance
switch are the same as in Step
2. Note the position of CETS
null indicator.

Test passes.
CETS indicator
is in yellow null
region.

Step 6

Test fails. CETS
indicator is out-
side of PASS
region.

Incoming COCE, PBXCE,
or RSUCE is defective. Re-
place with new unit. Re-
align loop.

Step 7

Close switch SW1 on incoming
COCE, PBXCE, or RSUCE and
remove connections made in
Step 5. Turn CETS off.

Step 8
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CHART 5 (Coni)

STEP PROCEDURE veriricaTion | PO RO weer | GO TO

7 If trouble still exists after the | Test passes. Further tests must be per- | Chart 1
replacement of the incoming or formed. .
outgoing COCE, PBXCE, or |'megt failg, Find defective wiring or | STOP
RSUCE check the continuity of connections and repair.
the connections between the CE
jack field and the cable equal-
izers in question.

8 Replace outgoing COCE (937A), | FALTS test Trouble should be cleared. STOP
or RSUCE (simplex powered) | passes for
(937C) with a new unit. Realign | COCE.

RSUCE using Section 340-200- ["pA1TS test Incoming COCE, or RSUCE | Step 9
501. Repeat only the PRO- | ¢a5qfor COCE. | (simplex powered)is defec-
CEDURE column in Steps 1 tive.

and 2 of Chart 4.

9 Replace new outgoing (control) Trouble may be cleared. STOP
COCE (937A) or RSUCE (937C)
with original unit. Replace in-
coming COCE or RSUCE (937B)
with new unit. Realign common
half of loop.

Step 3, 4, or 5 of Chart 4 Fails

10 [Does a locally powered RSUCE | Yes Perform any additional | Step 11
or a PBXCE terminate the loop? continuity tests that can be

made at the CO, WBRS, or

PBX (2.09 and 2.10). 4
No Dispatch personnel to first | Step 13

ICE location.

11 [Check the continuity of the con- | Continuity OK. Step 12
nections betw.een the GE jack ['Ng continuity. Find trouble and repair. STOP
field and the incoming PBXCE
or RSUCE in question. (EQ
OUT Tip to pin 3, EQ OUT
Ring to pin 4). If 874C through-
connection card is used in place
of the outgoing RSUCE, check
continuity of connections be-
tween jack field and this card.

(LINE IN Tip to pin 20, LINE
IN Ring to pin 17) (At PBX
STA L IN instead of LINE
IN). :

12 |Replace incoming RSUCE or | FALTS test Trouble may be cleared. | STOP
PBXCE (937B) with a new | passes. Realign loop. )
unit. Set the potentiometers on [FAT TS test Trouble may be in loop be- | Step 18
the unit to the same position as | ¢34 tween PBX or WBRS and
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CHART 5 (Cont)

ISS 1, SECTION 518-800-512

STEP PROCEDURE veriFicaTion [ PO IR TR et | eoTo

12 | those on the old unit. Perform 1st ICE or in 1st ICE

(eont) ; FALTS test for 1st ICE. (Chart (common or control half).

4, Steps 1 and 3) Perform any additional
continuity tests that can be
made at the CO, WBRS, or
PBX (2.09 and 2.10). Dis-
patch personnel to 1st ICE
location,

13 | At the ICE location, ensure that Step 14
the proper twin-T network is
installed. If ICE is powered
locally, check power supply for
control and common ICE (24
+2 volts).

Note: Steps 13 through 30 may

be repeated if more than one

ICE is in the loop.

14 | Prepare CETS at both COCE, Step 156
RSUCE, or PBXCE and ICE
locations as follows:

MODE —F1

EQUALIZER ALIGN — AUX

IMPEDANCE — NORMAL

POWER — ON

15 [Connect CETS at COCE, | Test passes. Trouble is in output stage | Step 27
RSUCE, or PBXCE and ICE | CETS indicator of control ICE or in input
locations as shown in Fig. 7. | lies within outer- | stage or equalizer stage of
Read positions of CETS null in- | most lines on common ICE.
dicator at both locations. meter scale.

Note: If this test passes but Test fails at Common ICE or common | Step 20

CETS meter indicator lies out- COCE, RSUCE, | cable pair between common

side of yellow region, the loop | ©F P]:%XCE ICE and next equalizer lo-

in question should be realigned location. cation toward CO, WBRS,

after trouble is found. ' or PBX may be defective.

Test fails at Control ICE or control | Step 16
ICE location. cable pair between control

ICE and next equalizer lo-

cation toward CO, WBRS,

or PBX may be defective.

16 | Attempt to align the control | Alignment is Trouble may be cleared. Re- | STOP
ICE at F1 only. (See Section |successful. align control half of loop.
340-200-501 for alignment in-’ : :
structions.) Alignment fails. Son’crol ICE may be defec- | Step 17

ive.

Page 21



SECTION 518-800-512

CHART 5 {Cont)

POSSIBLE TROUBLE LOCATION

at F'1 only.

cation B or in cable be-
tween location A and B.

STEP PROCEDURE VERIFICATION AND FURTHER TEST GO TO
17 |Replace control ICE with new | Alignment is Trouble may be cleared. Re- | STOP
unit. Attempt to align new con- | successful. align control half of loop.
trol ICE at F1 only. Alignment fails. | Trouble is in control equal- | Step 18
izer at next equalizer loca-
tion toward CO, WBRS, or
PBX or in the cable be-
tween.
18 | At the next equalizer location | Alignment is Trouble may be cleared. Re- | STOP
toward the CO, WBRS, or PBX | successful. align control half of loop.
replace contr 91 (outgo‘ing )equal- [*A1ionment fails. | Trouble is in the cable con- | Step 19
izer on loop in question with a necting the ICE in Step 17
new unit. If this equalizer is an to the control (outgoing)
ICE or RSUCE (937C) align it equalizer of this step.
(using Section 340-200-501) for
F1 only. Attempt to align ICE
at location of Step 17 at F1
only.
Note: Omit this step if it in-
volves a PBX or locally powered
WBRS location. Go to Step 19.
19 |Remove the equalizers from the This step should locate the | STOP
troubled section of loop and test trouble.
this section of cable for conti-
nuity and shorts.
20 |Remove the common ICE and | Test passes. Trouble may be cleared. Re- | STOP
replace with a new unit. Repeat | CETS indicator align common half of loop.
only the PROCEDURE column | lies within outer-
in Steps 14 and 15. (See Note | most lines on
of Step 15.) meter scale.
Test fails at Trouble is in common | Step 21
COCE, RSUCE, equalizer (937B) at next
or PBXCE equalizer location toward
location. CO, WBRS, or PBX or in
cable between.
21 |Replace the new common ICE Trouble is not in common | Step 22
used in Step 20 with the origi- ICE at this location.
nal unit.
22 |Repeat only the PROCEDURE Step 23
column in Step 14.
28 |Connect CETS at the locations | Alignhment is Trouble may be cleared. STOP
shown in Fig. 8. Attempt to |successful.
align the equalizer at location B |"A}jonment fails. | Trouble in equalizer at lo- | Step 24
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CHART 5 (Cont)

1SS 1, SECTION 518-800-512

krer

PROCEDURE

VERIFICATION

POSSIBLE TROUBLE LOCATION
AND FURTHER TEST

GO TO

24

Remove the 937B equalizer at
location B and replace with new
unit. Repeat only the PRO-
CEDURE column in Steps 22
and 23.

Alignment is
successful.

Trouble may be cleared.

STOP

Alignment fails.

Trouble is in the cable be-
tween location A and loca-
tion B.

Step 2b

25

Remove the equalizers on this
section of loop in question and
test the cable for continuity and
shorts.

This step should locate
trouble.

Step 26

26

Remove all CETS connections
and turn CETS off. Check to en-
sure that all SW1 switches on
all cable equalizers are in closed
positions.

STOP

27

Remove control ICE and replace
with a new unit. Align the con-
trol ICE for F1 only. (See Sec-
tion 340-200-501.)

Step 28

28

Close common ICE (937B)
switch SW1 and remove CETS
connections.

Step 29

29

Perform FALTS test (Chart 4)
for ICE location of Step 27.

FALTS test
passes.

Trouble may be cleared.

STOP

FALTS test
fails.

Trouble is in common ICE.

Step 30

30

Replace common ICE (937B)
with new unit. Align the com-
mon ICE (Section 340-200-501).

This step should clear trou-
ble. Realign loop.

STOP

Step

6 of Chart 4 Fails

31

At the KTSCE or station. set
location, check power supply
voltage. At KTSCE (606A or
607A) in question, voltage
should be 18 to 26 volts between
pin A3 (GRD) and pin Al8
(—). At SSCE (937A or B)
voltage should be 21 to 24 volts
between pin 5 (GRD) and pin
7 (—). .

Test passes.

Powering OK.

Step 32

Test fails. -

Check associated power
supply and wiring.

STOP

32

Set CETS at COCE, RSUCE or
PBXCE and KTSCE (or single
line SSCE) locations as follows:
MODE — F1

EQUALIZER ALIGN — AUX
IMPEDANCE — NORMAL

' POWER — ON

Step 33
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CHART 5 (Cont)

POSSIBLE TROUBLE LOCATION

No ICE in loop.

(or SSCE) back in place.
Trouble may be in control
(outgoing) COCE or
RSUCE (simplex powered)
or in control half of loop

STEP PROCEDURE VERIFICATION AND FURTHER TEST GO TO
33 [Connect CETS at COCE, |Test passes. Trouble in loopback cir- | Step 50
RSUCE or PBXCE and at |CETS indicator cuitry.
KTSCE (or single line SSCE) as |[lies within outer-
shown in Fig. 9. Read position | most lines on
of CETS null indicator at both |meter scale.
locations. (See Note of Step [Tegt fails at Common (606A) KTSCE | Step 42
15.) COCE, RSUCE, | (or 939A SSCE) may be
or PBXCE defective or common side
location. of loop between KTSCE
' (or SSCE) and last ICE
(or COCE, RSUCE, or
PBXCE if no ICE in loop)
may be defective.
Test fails at The control KTSCE (607A) | Step 34
KTSCE (or (or SSCE 939A) may be
SSCE) location. defective or trouble may be
in the loop between KTSCE
(or SSCE) and last ICE
(or COCE, RSUCE, or
PBXCE if no ICE in loop).
34 [Remove control KTSCE 607A Step 35
(or SSCE 939A) and replace
with a new unit.
35 |Attempt to align the new con- | Alignment is Trouble may be cleared. Re- | STOP
trol KTSCE (or SSCE) at F1 |successful. align control half of loop.
only. Alignment fails. Put original control KTSCE | Step 38
ICE in loop. (or SSCE) back in place.
Trouble may be in the con-
trol ICE immediately pre-
ceeding KTSCE (or SSCE)
or in loop between control
ICE and XTSCE (or
SSCE). Make all continuity
tests on control loop pair
that are possible at KTS
(or station set) location.
Dispatch personnel to ICE
location immediately pre-
ceding KTSCE (or SSCE)
location.
Alignment fails. Put original control KTSCE | Step 36
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ISS 1, SECTION 518-800-512

POSSIBLE TROUBLE LOCATION.
STEP PROCEDURE VERIFICATION ) AND FURTHER TEST GO TO

35 between the CO, WBRS, or

(cont) PBX and the KTSCE (or

SSCE).

36 | Replace the outgoing (control) | Test passes. Trouble may be cleared. STOP
COCE (937A) or RSUCE | CETS indicator
(937C) (simplex powered) with | lies within outer-
new unit. Align RSUCE (937C) | most lines on
using Section 340-200-501. Re- { meter scale.
peat only the PROCEDURE I"mestsails at Trouble is in cable in con- | Step 37
colump in Steps 32 and 33. (See KTSCE (or trol half of loop between
Note in Step 15.) SSCE) location. outgoing COCE or RSUCE
Note: Omit this step for locally ggc(lj;cgh)e control KTSCE (or
powered RSUCEs and and
all PBXCEs. Go to Step 37.

37 |[Remove outgoing COCE or This step should locate | STOP
RSUCE (if any) and control trouble.

KTSCE (or SSCE) and have
local test center test cable pair
(2.05).

38 | At the ICE location, if ICE is Step 39
powered locally, check power
supply voltage. Voltage should
be 24 + 2 volts.

89 |(a) At ICE and KTSCE (or | Test passes. Step 14
SSCE) location: Set- CETS as | CETS indicator
described in Step 32. lies within

] yellow region.
83 )1 A l-ocatwn' Open con- Test fails at Trouble is in common ICE | Step 48
ol ICE switch SW1 and con- ) .

ICE location. or in cable between the ICE
nect CETS TP1-TP3 output
terminals to control ICE TP1- and KTSCE (or SSCE).
TP3. Connect CETS TP1-TP2
input terminals to common ICE
TP1-TP2.
(c). At KTSCE (or SSCE) lo- Test fails at Trouble is in last control |Step 40
c.atw{t: Connect CETS as shown KTSCE (or ICE or in cable between
in Fig. 9. Ensure th?t common SSCE) location. | the last control ICE and
KTSCE switch SW1 is open (or KTSCE (or SSCE).
SSCE switches S2T and S2R). ,
(d) At both locations: Read po-
sition of CETS null indicator.

40 |Remove control ICE and replace | Test passes. Trouble may be cleared. Re- |STOP
with a new unit, Repeat only the | CETS indicator align control half of loop.
PROCEDURE column in Step |lies within
39. yellow region.
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SECTION 518-800-512

CHART 5 (Cont)

STEP

PROCEDURE

VERIFICATION

POSSIBLE TROUBLE LOCATION
AND FURTHER TEST

GO TO

40

(cont)

Test fails at
KTSCE (or
SSCE) location.

Trouble is in cable between
ICE and KTSCE (or
SSCE).

Step 41

41

Remove control ICE and KTSCE
(or SSCE) and test cable pair
for continuity, shorts, and
opens.

This step should l1ocate
trouble.

STOP

42

Replace common XTSCE
(606A) or SSCE (939A) with
new unit. Align SSCE (939A)
at F1 only. Repeat only the
PROCEDURE column in Steps
32 and 33.

Test passes.

Trouble may be cleared. Re-
align control half of loop if
it contains SSCE.

STOP

Test fails at
COCE, RSUCE,
or PBXCE
location.

Trouble may be in cable be-
tween common KTSCE (or
SSCE) and last ICE (or
COCE, RSUCE, or PBXCE
if no ICE) or in last com-
mon ICE (or incoming
COCE, RSUCE, or PBXCE
if no ICE).

Step 43

43

Is there an ICE in the loop?

Yes

Trouble is in last common
ICE or in cable between
last common ICE and
KTSCE (or SSCE). Make
all continuity tests on com-
mon half of loop that are
possible at KTS (or station
set) location. Dispatch per-
sonnel to ICE location im-
mediately preceding
KTSCE (or SSCE) loca-
tion.

Step 47

No

Trouble is in incoming
COCE, RSUCE, or PBXCE
or in cable in common side
of loop between incoming
COCE, RSUCE, or PBXCE
and common KTSCE (or
SSCE).

Step 44

44

Remove incoming COCE,
RSUCE, or PBXCE and replace
with a new unit.

Step 45

45

Attempt to align new incoming

|(eommon) COCE, RSUCE, or

PBXCE at F1 only. (See Section
340-200-501.)

Alignment is
successful.

Trouble may be cleared. Re-
align common half of loop.

STOP

Alignment fails.

Trouble in cable between
common (incoming) COCE,
RSUCE, or PBXCE and
KTSCE (or SSCE).

Step 46
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ISS 1, SECTION 518-800-512

CHART 5 (Cont)

STEP PROCEDURE

VERIFICATION

POSSIBLE TROUBLE LOCATION

AND FURTHER TEST GO 1O

46 |Remove incoming COCE,
RSUCE, or PBXCE and com-
mon KTSCE (or SSCE) and
have local test desk test the
cable pair (2.05).

This step should locate | STOP
trouble.

47 | At the ICE location, if the ICE Step 39
is powered locally, check power
supply voltage. Voltage should
be 24 = 2 volts. _

48 | Remove common ICE and re- | Alignment is Trouble may be cleared. Re- | STOP

place with a new unit. Attempt | successful.

align common half of loop.

to align loop at F1 only between
common KTSCE 606A (or
SSCE 939A) and last common
ICE 937B (Section 3840-200-
501).

Alignment fails.

Trouble is in cable between | Step 49
KTSCE (or SSCE) and
ICE.

49 |Remove common ICE and
' KTSCE (or SSCE) and test the
cable pair for continuity, shorts
and opens.

This step should locate | STOP
trouble.

606A or SSCE 939A with a new | passes.
unit. Align SSCE at F1 only.

50 | (a) Replace common KTSCE | FALTS test

Trouble may be cleared. Re- | STOP
align control side of loop if

it contains a SSCE.

tions and ensure that all equal-
izer switches SW1 (S2T and
S2R on SSCE) are closed.

(c) Perform FALTS test for
KTS or station loopback as de-
seribed in Steps 1 and 6 of
Chart 4.

fails.

(b) Remove all CETS connec- [ pALTS test

Trouble is in KTS or in 1A | Section
service unit. 518-800-505
or

518-800-501

CHART 6 —PARTIAL FAULT LOCATING TESTS

4.16 The partial fault is characterized by poor

picture transmission and is usually more
difficult to locate than a gross fault. In certain
cases partial faults can be located by using gross
fault location procedures outlined in Chart 5. In
other cases gross fault tests will indicate no trou-
ble even though trouble obviously exists. In these
cases partial fault locating procedures must be
used.

417 Partial fault locating tests should locate

troubles such as: over-equalized or under-
equalized section of cable; serious unbalances;
overall losses in signal level.

4.18 As in Chart 5, only one trouble is assumed

to occur at any one time. Multiple troubles
should be investigated by repeating the pro-
cedures until all problems are found and cleared.
When a customer complains of only slight impair-
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SECTION 518-800-512

ment in picture resolution, the loop should be re-
aligned using the procedures of Section 340-200-

501.

4.19

The approach used for partial fault trou-
ble location is a modified loop alignment
procedure. The loop in trouble is aligned a sec-

tion at a time. After each loop section is aligned,
tests are made to see if trouble still exists. This
continues until the trouble is found. An effort is
made to locate the trouble from the central office
and then from the customer’s end of the loop be-
fore dispatching personnel to intermediate equal-
izer locations.

CHART 6

STEP PROCEDURE VERIFICATION | PO TR ey O | eoTo

1 The tests in Charts 2, 4, and | Charts 2,4, and Trouble may be cleared. STOP
possibly Chart 5 should be fol- |5 tests find
lowed before beginning this | trouble.

Chari.;. Follow Charts 2, 4, and [charts 2,4, and Procedure in following | Step 2
5 as if the trouble were a gross | 5 tagts find steps must be used.
fault. Go to Chart 1, Step 16. NO trouble.
2 Recall the results of Chart 1, | Poor picture at Trouble is in control side | Step 3
Step 3 (call to customer). subseriber set. of loop. Make tests for
Picture OK at equipment in control gide
test desk. of loop only.
Note: If Chart 1, *Sbf"‘P 3 has not | picture OK at Trouble is in common side | Step 3
been performed, do it now. subscriber set. of loop. Make tests for
Poor picture equipment in common side
at test desk. of loop only.
Poor picture in Trouble in equipment com- | Step 3
both directions. mon to both loops. Possible
powering at an ICE (if
locally powered), KTSCE,
or station set. Other trou-
bles may be in cable, KTS,
or station loopback circuits,
or display unit.

3 Recall the results of Chart 1, | Normal loopback | Trouble is on station side | Section
Step 4 or Step 12 (station loop- | picture is re- of loopback. 518-800-505
back tests). ceived. _ 518-886-501

. Same poor loop- Trouble is on CO, WBRS, | Step 4
g}?;i'; llil‘lasstfll()) t%o or Steg 12 of back picture as or PBX side of loopback, or
do it now een performed, | poerved in Step | in loopback circuit.
) 2 (or worse) is
seen.,
4 Recall the results of Chart 1, | Abnormal loop- In WBRS, PBX, or CO (if | PBX
Step 5 or Step 13. back picture. no WBRS or PBX) video
switch or in cable between
Note 1: If Step 5 or Step 13 of switch and equalizer jacks.
Ch:%rt 1 has not been performed, At PBX and WBRS: Check | wRBRS
do it now. wiring between X IN and
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CHART 6 (Cont)

ISS 1, SECTION 518-800-512

STEP PROCEDURE VERIFICATION Poss'zﬁDTﬁgyTﬂfklgé‘T‘"ON GO TO
4 Note 2: Omit this step if loop X OUT at WBRS (NET IN | CO— Chart
(econt) | cireuit order tests are being per- and NET OUT at PBX) |1, Step 6
formed in place of video loop- jacks on equalizer bay and
back tests. Go to Step 5. WBDF or switch.
Loopback pic- Step 5
ture normal.
5 Check the continuity of the con- | Continuity Find wiring trouble and | STOP
nections between the jacks on | checks fail. correct.
the CO, WBRS, or PBX equal- P
izer bay and the COCEs, S}?;tii:lgtg Step 6
RSUCEs, or PBXCE on the
loop in trouble. The connections
between jacks and equalizers
are as follows:
JACKS EQUALIZERS
EQ OUT Tip Incoming Pin 3
EQ OUT Ring Incoming Pin 4
LINE IN Tip Outgoing Pin 20
LINE IN Ring Outgoing Pin 17
Note: No outgoing equalizer is
provided on locally powered
WBRS loops or on all PBX
loops. Continuity to outgoing
equalizers should be omitted in
this case. (At PBX STA L IN
instead of LINE IN at WBRS)
6 [Replace outgoing (control) | Loopback pic- Trouble is cleared. STOP
COCE (937A) or RSUCE (937C) | ture OK.
(simplex powered) with a new |'q,me poor loop- | Trouble in incoming (com- |Step 7
unit. Align RSUCE using Sec- | p,c) picture re- | mon) COCE, RSUCE, or
tion 340-200-501. Have local test | .oived. PBXCE in office cable, or
d.esk perform loopback call on in outside plant. Put origi-
line. , nal outgoing equalizer back
Note: Omit this step for locally in place.
powered WBRS loops and all
PBX loops. Go to Step 7.
7 Replace incoming (common) | Loopback pic- Trouble may be cleared. Re- | STOP
COCE, RSUCE, or PBXCE |ture OK. align common half of loop.
(937B) with a new unit. Adjust |'some poor loop- | Trouble in office cable or |Step 8
the potentiometers F1-F6 on the [p,c) picture re- | outside plant. Put original
new unit to the same position as | .oived. incoming equalizer back in
those on the original unit. Have place.
local test desk perform loopback
call on line.
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CHART 6 (Cont)

POSSIBLE TROUBLE LOCATION

wideband distributing frame
(WBDF). Connections for these
tests are as follows:

JACK or WBDF 874A NETWORK

JACK X IN Tip Pin 20
X IN Ring Pin 17
X OUT Tip Pin3
X OUT Ring Pin4

WBDF Tip Pin 20
Ring 7o SW b 17
Ring Pin 3
Tip °SW  pinyg

STEP PROCEDURE VERIFICATION AND FURTHER TEST GO TO
8 |Does loop terminate at CO, | CO Step 10
WBRS, or PBX? WBRS or PBX Step 13
Normal video
loopback calls
are used to test
loop. | _ 1]
Toop circuit Step 9
order tests are
being performed
in place of video
. loopback calls.
9 | Check wiring between X OUT | Trouble found STOP
and X IN at WBRS (NET OUT | in wiring.
and NET IN at PBX) jacks on [No trouble Trouble .in office cable or | Step 13
equalizer bay and PBX or |found. outside plant. Perform any
WBRS switch for opens, shorts, additional - continuity test
and bridged taps. that can be made.
Note: Perform this test only if Trouble may possibly be in | PBX
loop circuit order tests are be- PBX or WBRS switch but
ing performed in place of nor- this is less likely than the [ WBRS
mal video loopback calls. above suggested trouble. _
10 [ Check the 874A line build-out |Screw switches Adjust screw switches to | STOP
networks in the line in trouble |improperly set. proper -settings. Trouble
for the correct screw switch set- may be cleared.
tings. Screw switch Step 11
settings OK.
11 | Replace the 874 A network (s) in | Loopback pic- Trouble may be cleared. STOP
question with new unit(s) on |ture normal.
which the screw switches have [No or abnormal Trouble in office cable or in | Step 12
been properly set. Have the local loopback. outside plant.
test desk perform loopback call
on line.
12 |Check the wiring between the |Trouble found STOP
jacks on the equalizer bay and |in wiring.
the 874A networks and between [No trouble Trouble in office cable or | Step 13
the 874A networks and the |found. outside plant. Perform any

additional continuity test
that can be made.

Trouble may possibly be in
CO video switch but this is
less likely than the above
suggested trouble.
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CHART 6 (Cont)

ISS 1, SECTION 518-800-512

STEP PROCEDURE VERIFICATION Poss':hEDTFRS:TB;EEngE%?TION GO TO
13 | Dispatch personnel to KTSCE | Test passes. Step 14
(or single line SSCE) location. ;
Check power supply voltages. Test fails. C}.1e.ck power supply and |STOP
Should be 18 to 26 volts at wiring. For KTSCE and
© SSCE use Section 518-800-505
A3 (GRD) and pin Al8 (—).
Should be 21 to 24 volts at
SSCE (939A) pin 5 (GRD) and
pin 7 (—).
14 |Recall the results of Steps 2 and | Picture through Trouble in KTS or station | Section
3. KTS, or station set. 518-8(())19-505
) . loopback is OK. 518-800-501
Note: I,f poor picture is ob- 'poor picture at Trouble in control KTSCE | Step 30
served in both subscriber and | ypscriber loca- | (or single line SSCE) or in
test desk locations, perform all | tion and poor a control ICE or in con-
tests beginning with both St‘ep picture through necting cable. Repeat only
15 and Step 30. (Steps begin- (1,,1back. those steps applying to the
ning with 15 and 30 can be per- control side of loop.
formed simultaneously). -
Poor picture at Trouble in SSCE (937A), |Step 15
test desk loca- in common KTSCE, ICE, or
tion and poor incoming COCE, RSUCE,
picture through or PBXCE or in connect-
loopback. ing cable. Repeat only those
steps applying to the com-
mon side of loop. _
15 |Replace common KTSCE (606A) | Normal picture Trouble may be cleared. Re- | STOP
or SSCE (939A) with new unit. |is received. align control half of loop
Set potentiometers F1-F6 on the if it contains a 939A SSCE.
SSCE (939A) to the same posi-
tion as those on the original
unit.
For KTSCE location: H ave | Same poor pic- Trouble in common ICE or |Step 16
local test desk perform loopback | ture as observed | incoming COCE, RSUCE,
call on line. in Step 14 is or PBXCE or in connect-
For 9394 SSCE location: Place seen. ng .lc. a btl) e.k 1.’ut ] original
a video call to the local test desk ‘ equalizer back In place.
and have test desk evaluate the
picture it receives.
16 | Are there ICEg in the loop? Yes Trouble in a common ICE |Step 19
or in cable. Make all con-
tinuity tests on common
loop pair that are possible
at KTS or station set loca-
tion.
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SECTION 518-800-512

CHART 6 (Cont)

POSSIBLE TROUBLE LOCATION

ceding cable equalizer and test
cable pair for continuity, opens,
shorts, bridged taps, loading
coils, build-out capacitors, and
water in the cable.

trouble.

STEP PROCEDURE VERIFICATION AND FURTHER TEST GO TO
16 No Trouble is in incoming | Step 17
(cont) COCE, RSUCE, or PBXCE
or in between incoming
COCE, RSUCE, or PBXCE
and the KTSCE (or station
set).
17 |[Carefully remove incoming | Alignment Have local test desk make | STOP
(common) COCE, RSUCE, or | successful. a loopback call on line to
PBXCE (937B) making sure ' determine if trouble has
that no potentiometer settings been cleared. If OK
are disturbed. Replace it with a If trouble still exists Step 18
new unit. Attempt to align in- - -
coming (common) COCE, A!lgnment tI‘roub.le in cable between | Step 18
RSUCE, or PBXCE using Sec- fails. incoming (common) COCE,
tion 840-200-501. RSUCE, or PBXCE and
the common KTSCE (or
station set).
18 |Remove incoming COCE, This step should locate | STOP
RSUCE, or PBXCE and com- trouble.
mon KTSCE (or SSCE) and
have local test center test cable
pair for continuity, opens,
shorts, bridged taps, loading
coils, build-out capacitors, and
water in the cable (2.05).
19 |Dispatch personnel to last ICE Step 20
location for further tests.
20 |If ICE is powered locally, check | Test passes or not Step 21
power supply voltage between | powered locally.
pins 6 (GRD) and 11 (—) on ['mest fails. Trouble in power supply or | STOP
common and control ICE (937B wiring. Repair or replace.
and 937C). Voltage should be
24 =+ 2 volts. _
21 |Carefully remove common ICE | Alignment Trouble may be cleared or | Step 23
making sure no potentiometer | successful. may exist between common
settings are disturbed. Replace ICE and succeeding cable
with a new unit. Attempt to equalizers.
a.lign common ICE using Sec- Alignment Trouble in cable between | Step 22
tion 340-200-501. fails. common ICE and preceding
cable equalizer.
22 |Remove common ICE and pre- This step should locate | STOP
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CHART 6 (Cont)

POSSIBLE TROUBLE LOCATION

STEP PROCEDURE VERIFICATION AND FURTHER TEST GO TO

23 |Have local test center make a | Loopback pic- Trouble may be cleared. Re- | STOP
loopback call to line in trouble. |tare normal. align common half of loop.

Poor loopback Trouble may exist between | Step 24
picture received. | ICE at present location and
succeeding cable equalizers.

24 |Are there any ICEs between | Yes Step 25
present ICE location and CO, No Step 26
WBRS, or PBX? '

25 |Dispatch personnel to next ICE Step 20
location closer to CO, WBRS,
or PBX.

26 |R'eplace incoming (common) | Alignment Trouble may be cleared or | Step 27
COCE, RSUCE, or PBXCE |successful. may be in cable.
with a new unit. Attempt to [Ajonment Trouble in cable between | Step 29
align incoming equalizer using | gmq¢ common ICE and incoming
Section 340-200-501. COCE, RSUCE, or PBXCE.

27 |[Have local test desk make loop- | Loopback pic- Trouble may be cleared. STOP
back call to line in trouble. ture normal.

Poor loopback Trouble in common cable | Step 28
picture received. | pair between CO, WBRS,

or PBX and the KTSCE

(or SSCE).

28 |Remove all equalizers in com- This step should clear trou- | STOP
mon half of loop and test all sec- ble.
tions of the common cable pair
between the CO, WBRS, or PBX
and the KTS (or station set)
for continuity, opens, shorts,
bridged taps, loading coils,
build-out capacitors, and water
in the cable (2.05).

29 |Remove common ICE and in- This step should locate| STOP

coming COCE, RSUCE, or trouble.
PBXCE and have local test
center test cable pair for con-
tinuity, shorts, opens, bridged
taps, loading coils, build-out
capacitors, and water in the
cable (2.05).

30 ([Carefully remove control | Alignment Have local test desk make | STOP
KTSCE (607A) (or SSCE 939A) |successful. a loopback call on line in
making sure that no potentiom- trouble to determine if
eter settings are disturbed. Re- trouble has been cleared. If
place it with a new unit. At- OK
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CHART 6 (Cont)

|STEP

POSSIBLE TROUBLE LOCATION

PROCEDURE VERIFICATION AND FURTHER TEST GO TO
30 |[tempt to align control KTSCE If trouble still exists Step 31
(cont) | (or SSCE) using Sgctlon 340- Alignment Trouble in a control ICE | Step 31
200-501. fails. or in cable between CO,
WBRS, or PBX and the
control KTSCE (or SSCE).
Put original control KTSCE
(or SSCE) back in place.
31 | Are there ICEs in the loop? Yes ‘Trouble in a control ICE or | Step 33
in cable. Make all conti-
nuity tests on control loop
pair that are possible at
KTS (or station set) loca-
tion.
No Trouble is in cable between | Step 32
CO, WBRS, or PBX and
KTSCE (or SSCE).
32 | Remove all equalizers in control This step should locate | STOP
half of loop and have local test trouble.
center test the cable pair for
continuity, shorts, opens,
bridged taps, loading coils, etc
(2.05).
33 |Dispatch personnel to first ICE Step 34
location for further tests.
34 |If ICE is powered locally, check | Test passes or not Step 35
power supply voltage between | powered locally.
pins 5 (GRD) and 11 (—) on [mget fails. Trouble in power supply or | STOP
control and common ICE (937C wiring. Repair or replace.
and 937B). Voltage should be
24 +=2 volts.
35 |Carefully remove control ICE | Alignment Trouble may be cleared or | Step 37
making sure that no potentiom- | successful. may exist between control
eter settings are disturbed. Re- ICE and succeeding cable
place it with a new unit. At- equalizers.
1fempt t? align control ICE us- Alignment Trouble in cable between | Step 36
ing Section 340-200-501. fails. preceding cable equalizer
and control ICE.
36 |Remove preceding cable equal- This step should locate | STOP
izer and control ICE and test and clear trouble.
the cable pair for continuity,
opens, shorts, bridged taps, ete
(2.05).
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POSSIBLE TROUBLE LOCATION
STEP PROCEDURE VERIFICATION AND FURTHER TEST GO TO

37 |Have local test center make | Loopback pic- Trouble may be cleared. Re- | STOP
loopback call to line in trouble. | ture normal. align control half of loop.

Poor loopback Trouble may exist between | Step 38
picture received. ICE at present location and
succeeding cable equalizers.

38 | Are there ICEs between present | Yes ) Step 39
IpE location and KTS (or sta- {1, ‘Step 40
tion set)?

39 | Dispatch personnel to next ICE Step 34
location closer to KTS (or sta-
tion set).

40 | Attempt to align control KTSCE | Alignment Trouble may be cleared or | Step 41
(or SSCE) using Section 518-800-510. | successful. may be in cable.

Alignment Trouble in cable between | Step 43
fails. last control ICE and con-
trol KTSCE (or SSCE).

41 |[Have local test desk make loop- | Loopback pic- Trouble may be cleared. STOP
back call to line in trouble. ture normal.

Poor loopback Trouble in control half of | Step 42
picture received. | cable pair between CO,

WBRS, or PBX and the

KTSCE (or SSCE).

42 |Remove all equalizers in control This step should locate| STOP
half of loop and test all sections trouble.
of the control cable pair between
the CO, WBRS, or PBX and the
KTS (or station set) for con-
tinuity, opens, shorts, bridged
taps, loading coils, build-out ca-
pacitors, and water in the cable
(2.05).

43 | Remove last control ICE and This step should locate| STOP
control KTSCE (or SSCE) and and clear trouble.
test the cable pair for conti-
nuity, shorts, opens, bridged
taps, loading coils, build-out ca-
pacitors, and water in the cable
(2.05).

CHART 7 —LOCATION OF TROUBLE FOUND BY LOOP

4.20 Chart 7 is entered as a result of failure of
one or more loop circuit order test. These
tests are described in sections in the 341 divi-

CIRCUIT ORDER TESTS

sion. Included in the section are tests for: (a) en-
velope of allowed frequency deviation, (b) flat
_gain level, (c) overload, (d) random noise, (e)
impulse noise, (f) single frequency interference,
(g) 60-Hz power hum, and (h) tilt. Loop circuit
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SECTION 518-800-512

order tests may be performed by the local test
desk or by the mobile video test bay in the CO.

4.21 If more than one loop circuit order test has
failed, choose the test which has failed
most severely and follow the procedure for locat-
ing this trouble alone. Repeat this procedure if
trouble still exists after the first trouble investi-

gated is cleared.

4.22 The general approach to trouble locating
in Chart 7'is to first determine which loop
circuit order test(s) has failed. The procedure of
Chart 6 is then followed until the particular trou-

ble is cleared.

4.23 If a step in Chart 7 directs the tester to
Chart 6, it must be determined whether or
not the trouble can be seen on the line under test
in the video loopback picture. If the trouble causes

visible impairment in the loopback picture, the

tester may follow Chart 6 without any modifica-
tion. If there is no visible impairment in the pic-
ture or the impairment is very slight, the follow-
ing changes in Chart 6 should be made:

(a) Perform the loop circuit order test which

failed to meet the requirements in place of
all video loopback and regular calls to the line
in trouble,

(b) Omit Step 7 and go to Step 18. Omit Step
4 and go to Step 5.

(¢) InStep 15 align SSCE using Section 518-800-510
instead of “positioning” the potentiometers.

(d) Assume poor picture in both directions of
transmission if the trouble cannot be local-
ized to the control or common half of the loop.

CHART 7

STEP PROCEDURE

VERIFICATION

POSSIBLE TROUBLE LOCATION

AND FURTHER TEST GO 10

1 Recall the results of the loop cir-
cuit order fests.

low.

No ac continuity
between control
and common pair
through station
loopback or all
signals looped
back by station
set or KTS re-
turn to testing
location more
than 20 dB too

T hese symptoms qualify
the trouble as being a gross
fault.

Step 2

Loop gain or loss
outside envelope
of allowed fre-
quency deviation.

Step 3

Flat gain level
(at 1 kHz) out-
gide of allowed
range.

Step 3

Overload condi-
tion present.

Step 4

Random noise
exceeds require-
ment.

Step 5
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ISS 1, SECTION 518-800-512

STEP

PROCEDURE

VERIFICATION

POSSIBLE TROUBLE LOCATION
AND FURTHER TEST

GO TO

(cont)

Impulse noise
exceeds require-
ment.

Step 6

Single frequency
interference or
60-Hz power line
hum exceeds re-
quirement.

Step 7

Tilt requirements
are not met.

Step 8

Assume that trouble is a gross
fault (no picture in one or both

directions).

This chart was
entered from
Chart 1, Step
17.

Check to make certain that
all transmission tests were
performed properly and
that the proper connections

_ were made.

Chart 1,
Step 16

This chart was
entered from
Chart 1, Step 1.

Chart 1,
Step 2

Observe the results of tests on
loop gain at all test frequencies

from 1 kHz to 1 MHz (4.23).

Loop gain exceeds
requirements only
slightly (less than
+0.5 dB at 1 kHz,
+1dB at 1 MHz)
for one or more
test frequencies.

Loop is probably poorly
aligned. Realign the loop.

Section
518-800-510

Loop gain exceeds
requirements by
more than *=0.5
dB at 1 kHz,
+1.0dB at1
MHz for one or
more test fre-
quencies.

Look for partial fault.

Chart 6
(4.23)

Loop gain meets
requirements at
1, 23, 70, 200,
500, and 900 kHz
but exceeds them
by more than
+2 dB at other
frequencies.

Trouble may be a bridged
tap on the loop in question.
Test all sections of the loop
for bridged taps. If none
are found, continue with
these procedures.

Chart 6
(4.23)
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CHART 7 (Cont)

POSSIBLE TROUBLE LOCATION

and noise on both outgoing (if
any) and incoming equalizers in
the loop in trouble. Voltage
should be 24 +2 volts between
equalizer pin 6 (GRD) and pin
11 (—).

OK.

STEP PROCEDURE VERIFICATION AND FURTHER TEST GO TO
3 Flat gain (at Trouble may be either the | Chart 6
cont) 1 kHz) is 6 dB tip or ring side of the line | (4.23)
+1.25 dB LOW. open somewhere in the

loop. Check all sections of

the loop in trouble for open

tip or ring, or go to Chart

6. Go to Chart 6 if no trou-

‘ ble is found.

4 Overload —loop does not meet | Overload condi- Trouble is most likely in | Chart 6
the requirements for maximum | tion present. an equalizer and not in the | (4.23)
signal level without overloading. cable.

5 Random noise Random noise Trouble may be in equal- | Step 9

exceeds require- izers or cable.
ment,

6 Impulse noise Impulse noise Impulse noise is created | Step 9

exceeds require- mainly by equipment in the

ment. CO, WBRS, or PBX. The
trouble is, therefore, prob-
ably in the cable or equal-
izers within the CO, WBRS,
or PBX. Check for tip and
ring opens and shorts to
ground. Also check to bal-

_ ance of the cable pair.
7 Single Frequency Interference | Single frequency | Trouble may be due to de- | Step 9
or 60-Hz power line hum interference or fective equalizers, tip or
60-Hz power line | ring open or shorted to
hum exceeds re- ground somewhere in loop,
quirements. poorly balanced cable pairs,
or close proximity of inter-
fering source to cable pair.
8 Tilt Tilt requirements | Trouble is most likely in | Chart 6
| are not met. an equalizer in the loop in | (4.23)
_ trouble.

9 At the CO, WBRS, or PBX: Trouble found Locate and repair. STOP
(a) If the loop is locally pow- |in the power
ered, check the power supply |supply.
voltages for both dc voltages Power supply Step 10

Page




CHART 7 (Cont)

ISS 1, SECTION 518-800-512

STEP

PROCEDURE

VERIFICATION

POSSIBLE TROUBLE LOCATION
AND FURTHER TEST

GO TO

cont)

(b) If loop is simplex powered,
check power on incoming equal-
izer as in (a) above. Check sim-
plex power by following the pro-
cedure of Chart 2.

Note: When checking power
supply for dc voltage,also check
the supply output for noise and
interference using an ac elec-
tronic voltmeter. Noise should
be less than 200 millivolts. If
the noise or interference is
greater than 200 millivolts, look
for trouble in the power supply.

10

At the CO, WBRS, or PBX, re-

place both outgoing (control)
(if any) and incoming (com-
mon) equalizer on line in trouble
with new units. If an equalizer
is adjustable, set potentiometers
to the same position as on origi-
nal unit.

Step 11

11

Have the 15A test desk monitor

noise or interference (depend- |

ing upon whether Step 5, 6, or 7
has failed) during the time that
this step and Steps 12-14 are
being performed.

Note: Noise and interference
measurements are made by set-
ting up a loopback call to the
station in trouble from the 15A
test desk. The outgoing line
from the test desk is terminated
with a registive load (100 ohms)
and noise and interference are
measured at incoming pair.

Noise or inter-
ference within
requirements.

Trouble may be cleared.
Realign loop using 518-800-510.

STOP

Noise or inter-
ference exceeds
requirements.

Put original equalizer back
in place. The trouble is not
in equalizer.

Step 12

12

(a) For all CO and simplex
powered WBRS equalizers, open
screw switch SW1 on the out-
going (control) equalizer.

(b) For all PBX, and locally
powered WBRS loops, place a
100-ohm resistor across tip and
ring at the LINE IN jack at
WBRS or STA L IN jack at
PBX.

Noise or inter-
ference within
requirements.

Trouble in control side of
loop in preceding cable,
jacks, build-out pads (if
any) or in switch.

Chart 6,
Step 5, 8, 9,
10, 11, and
12.

Noise or inter-
ference exceeds
requirements.

Step 13
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CHART 7 (Cont)

STEP PROCEDURE veriricaTion | POSS L O s O [ GoTO
13 |Close screw switch SW1 or re- Step 14
move the 100-ohm load.
14 | At the CO, PBX, or WBRS | Noise or inter- Trouble in loop toward cus- | Step 15
equalizer bay, open screw switch | ference within tomer. Make any additional
SW1 on the incoming (common) | requirements. tests that can be made on
937B equalizer. both incoming and outgoing
pair up to where it leaves
CO, WBRS, or PBX loca-
tion. (See 2.08, 2.09, and
2.10.)
Noise or inter- Trouble in common side of | Chart 6,
ference exceeds loop in succeeding cable, | Step 5, 8, 9,
requirements. jacks, ‘build-out pads (if | 10, 11, and
any) or in switch. 12.
15 |Close screw switch SW1 opened Step 16
in Step 14. Dispatch personnel
to KTS or single line station lo-
cation.
16 |At KTS or single line station | Power supply Step 17
location, perform PROCEDURE | OK.
only of Chart 6, Step 13. (See ['Trouple in power | Check power supply and | STOP
Note Step 9, Chart 7.) supply. wiring for KTSCE (or SSCE).
Use Section 518-800-505 or
518-800-501.
17 |((a) At KTS location: Replace Step 18
both control and common equal-
izers 607A and 606A on line in
trouble with new unit.
| (b) At single line station loca- |
tion: Replace 939A SSCE with
a new unit.
Note: Set the potentiometers on
control KTSCE 607A or SSCE
939A to same position as on
original units.
18 |Have the 15A test desk monitor | Noise or inter- Trouble may be cleared. | STOP
noise or interference (depend- |ference within Realign loop using 518-800-510.
ing upon whether Step 5, 6, or | requirements. .
7 has failed) during the time ['\oise or inter- Put original equalizer back | Step 19
that t,hls step and Steps 19-20 | forence exceeds in place. The trouble is not
are being performed. requirements. in equalizer.
Note: Noise and interference
measurements are made by set-
ting up a loopback call to the

Page




CHART 7 (Cont)

ISS 1, SECTION 518-800-512

| POSSIBLE TROUBLE LOCATION
STEP PROCEDURE VERIFICATION AND FURTHER TEST GO TO

18 |station in trouble from the 15A

cont) | test desk. The outgoing line
from the test desk is terminated
with a resistive load (100 ohms)
and noise and interference are
measured at incoming pair.

19 | (a) At KTS location open screw | Noise or inter- Trouble in control half of | Step 20
switch SW1 on common 606A | ference within loop or in KTS loopback
equalizer. requirements — circuit.

(b) At single line station open | KTS location.
screw S2T and S2R on 1A ser- | Noise or inter- Trouble in control half of | Step 21
vice unit connector board. Place | ference within loop. Perform tests only on
100-ohm resistor across test | requirements — equipment in control half
points TO and RO. SSCE location. of loop.
Note: Close screw switches and { Noise or inter- Trouble in common half of | Step 21
remove resistive load at com- | ference exceeds loop. Perform only those
pletion of this step. requirements. tests on equipment in com-
mon half of loop.

20 | Open screw switch SW1 on con- | Noise or inter- Trouble in control half of | Step 21
trol 607A KTSCE. ference within loop. Perform tests only on
Note: Close SW1 after comple- requirements. ie(;](v;lahzer in control half of
tion of this step. p-

Noise or inter- Trouble in KTS loopback | STOP
ference exceeds circuit. Find trouble and
requirements. repair. :

21 | Does loop contain ICEs? Yes Step 23

v No Trouble in cable. Step 22

22 | Remove all equalizers on section STOP
of cable believed to be in trou-
ble and test the cable pair
(2.05) .

23 | Dispatch personnel to first ICE | Power OK or not Step 24
location. If ICE is locally pow- | powered locally.
ered, perform the PROCEDURE Trouble in power | Locate and repair. STOP
only of Chart 6, Step 20. (See supply.

Note Step 9, Chart 7.

24 | At ICE location replace control Step 25
937C or common 937B ICE de-
pending upon the side of the
loop the trouble is in. Set the
potentiometers on the new equal-
izer to same position as on origi-
nal unit.
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CHART 7 (Cont)

POSSIBLE TROUBLE LOCATION

STEP PROCEDURE VERIFICATION AND FURTHER TEST GO TO
25 |Have the 15A test desk monitor | Noise or inter- Trouble may be cleared. | STOP
noise or interference (depend- |ference within Realign loop using 518-800-510.
ing upon whether Step 5, 6, or 7 | requirements.
has failed) during the time that | Noise or inter- Put original equalizer back | Step 26
this step and Step 26 are being | forence exceeds in place. The trouble is not
performed. requirements. in equalizer.
Note: Noise and interference
measurements are made by set-
ting up a loopback call to the
station in trouble from the 15A
test desk. The outgoing line
from the test desk is terminated
with a resistive load (100 ohms)
and noise and interference are
measured at incoming pair.
26 |At ICE location open screw | Trouble on con- Trouble in control cable sec- | Step 22
switch SW1 on common or con- |trol pair — Noise [ tion preceding this equal-
trol equalizer depending upon | or interference izer.
where trouble is. within require-
‘ment.
Trouble on con- Trouble in control loop suc- | Step 27
trol pair — Noise | ceeding this equalizer.
or interference
exceeds require-
ments.
Trouble on com- Trouble -in common loop | Step 27
mon pair — preceding this equalizer.
Noise or inter-
ference within
requirement.
Trouble on com- Trouble in common cable | Step 22
mon pair — section succeeding this
Noise or inter- equalizer.
ference exceeds
requirements.
27 | Are there ICEs between pres- }Yes Dispatch personnel to next | Step 24
ent location and customer loca- ICE location closer to cus-
tion? tomer. If ICE is powered
locally, perform PRO-
CEDURE of Chart 6 Step
20. (See Note Step 9, Chart
7.)
No Step 28
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ISTEP PROCEDURE VERIFICATION POSS%hEDnggﬂ.ERL?ECS{I\.TION GO TO
(\\ 28 |Is trouble in control or com- | Control Trouble in control section | Step 22
" mon half of loop? of cable between last ICE
location and customer lo-
] cation.
Common Trouble in common section | Step 22
of cable between last ICE
location and customer lo-
cation.
(
5. REFERENCES 340-200-100 Cable Equalizers — Description
340-200-501 Cable Equalizer — Video Loop
5.01 The following provide additional informa- Alignment
tion that may be required in connection 518-800-501  2C Video Telephone Station—Tests
With this section. and Maintenance ,
518-800-505 KTS (650A KSU and J53051A
. and B Bay) Maintenance
103-930-100 Cable Equalizer Test Set — De- . L.
seription and Operation CD-1C346-01 Comfnon‘ System-s — Video Cirecuit
( -——Circuit Description
103-985-100  Fault Location Test Set — De- SD-1C3846-01 Common Systems — Video Circuit

sceription and Operation

— Schematic Diagram
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LINE BUILD-OUT NETWORK MDF oSt SECOND THIRD
/ | (LAST)
coce | 1ce ICE ICE KTSCE $SCE
XOUT  LINEW | |
874A v V 9374 i 9398
CENTRAL I_J I |
OFFICE
ONTROL 1A 1A
WIDEBAND | CONTRO! SERVICE DISPLAY
DISTRIBUT ING UNET UNIT
FRAME AND | COMMON
VIDEO SWITCH |
XN EaouT PART
874A ° o OF
| 9358
SIMPLEX ONLY Y
RSUiE/ ICE ICE ICE KTSCE i_ —l
,\\
xoor  wem | ) ] |
937¢C 937¢ 6074 t |
s
v : | | 1A
To co WBRS CONTROL LOOP- [ sr7A f DISPLAY
BACK uNIT
COMMON [ gg"ﬂ |
I I
XN EOUT | |
P o o 606A i i
1A
SERVICE UNIT
, LOCAL PWR ONLY . SERVICE UNIT
ICE Ice ICE T escel
NETOUT  STALIN | I 9394
o o 937¢C ] '
CONTROL l L0OP~ I 1A
| | DISPLAY
0 €O paX BACK UNIT
- COMMON | [
PBXCE o | |
NET I EQOUT { TERM, |
o o H  anp }
| PROT |

NOTE:

THIS FIGURE IS INTENDED TO SHOW ALL EQUIPMENT
THAT CAN BE INCLUDED IN A LOOP. IT IS NOT
INTENDED TO REPRESENT A TYPICAL CASE.

Fig. 1 — Types of Loops Covered in Section
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Fig. 2—Simplex Powering Example
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MILLIAMMETER ( A

48 20.1 VDC

\‘\ Page 46

REIAITE
L1B
732-4%

OVER CURRENT
INDICATOR

Note: The 168A regulator for initial
PICTUREPHONE service differs slightly from
the one shown above.

Fig. 3 — Current Regulator

CENTRAL OFFICE

o . o L
LINE IN -/ 7/
JACK | |
ﬂ A—o—o  g74c
o Ao
\ \
4+ 1y -
b 2 N
REPLACE COCE
WITH 874C ETC
L S =
2 2
| H
: Jan . —
£Q ouT C
JACK [ |
o
L o — ﬂ Ao | 874c
o5 N ]
¢ _
Ce °

Fig. 4 — Setup for DC Fault Location Test



Wesrerm Electric

PICTUREPHONE®

CABLE EQUALIZER

FAULT LOCATION
TEST SET :
150L SER.NO. | |

Fig. 5 — Fault Location Test Set
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BALANCED
OUTPUT

v ®

BATTERY cAL
CHECK

A AUX
i ()] § REMOTE _ o LOCAL 0N et
S )
et *
F2-Fe
5 & MODE NORMAL
s IMPEDANCE
®
PICTUREPHONE
CABLE EQUALIZER
TEST SET

Fig. 6 — Cable Equalizer Test Set
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INCOMING COCE, RSUCE,OR PBXCE (937B)

ADDITIONAL ICES
MAY BE IN LOOP

ISS 1, SECTION 518-800-512

COMMON ICE (9378B)

r —\ /
ouT SE IN ouT /®/ SE . 1 N
— Swi : b— - ———
CLOSED sSwi
,L : OPEN l
T3 P2 TP TP3 ™2 ™
J/ A4 A4
P2 TP TP3 I
v / ’
BALANCED T
ouTPUT
NN\
7
o CETS CETS
7 7/
™3 TP TP TP2
FOR CO AND SIMPLEX ’ I
POWERED WBRS LOOPS ’
ONLY P2 TP3 TPI TPt TP2 3
l OPEN T I3 T gbt')szn
| swi :
. A
IN 1 st /®/ ouT IN SE , ouT
N =
N CONTROL ICE (937¢C)
7
LINE -

FOR ALL PBX AND

IN
STA LocALLY PoweRED
iN  WBRS LOOPS ONLY

Fig. 7 — CETS Connections Between COCE, RSUCE,
or PBXCE, and ICE




NEXT EQUALIZER LOCATION
TOWARD CO,EBRS OR PBX
9378 (COMMON) EQUAL!ZER
ICE, COCE, PBXCE OR RSUCE

ouT

— —> >—

CETS

LOCATION B

Fig. 8 — CETS Connections for Step 23, Chart 5
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LOCATION
OF STEP 20
1CE (COMMON)

s

SWi
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TP2 lTPI
[

—

CETS

LOCATION A
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ADDITIONAL CUSTOMER PREMISE
ICES MAY
BE IN LOOP
. INCOMING COCE,RSUCE,OR PBXCE (9378) COMMON KTSCE (6064)
" — —
out swt ‘ Wi
> CLOSED L : OPEN
ourt ° SE - IN ouT /Q/ LB |—{ SssE — IN FROM KTS
>—1 L | JswiTcn
TP3 TP2 TPl TRl
T ~
s2R
NOTE: (SEE NOTE)
DASHED LINES INDICATE USE OF
SSCE IN PLACE OF KTSCE TERM.
TERM.= TERMINATION AND LP
LP = LIGHTING PROTECTION
PITP3 BALANCED OUTPUT | — To
™2 TP . DISPLAY
—— 1T |wir
BALANCED 1
OUTPUT :
—)
CETS CETS CETS ouT
] STATION SET
CABLE EQUALIZER
FOR ALL PBX l l l l l l (ssce)
AND LOCALLY
POWERED WERS LOOPS ONLY ~a| TP3TRI TP TP2 TPI TP2
'\. }
P2
TPI SE
STA L IN | PBX
LINE IN] WBRS (SEE NOTE)
1 _____ —
sy = 1
P2 TP3 ™ T3 -
Y
LINE T
IN
IN |—1  SE - our - Q3 SSE L1 our T0 KTS
> Wi — sl SWITCH
OPEN ) cLOSED
\ ' /
OUTGOING COCE OR RSUCE (SIMPLEX POWERED) ONLY CONTROL KTSCE (607A)
o .
Fig. 9 — CETS Connections Between COCE and
KTSCE (or SSCE)
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