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o Expand video pair trouble locating information
to show probable troubles and method of
correction.

o Provide a video test pattern

Changes or additions in the body of tables are
indicated by shaded areas.

1.03 These tests are used to determine if trouble
exists in the major apparatus units of the

2C.Video Telephone Station linciuaing th;1A serviceunit, 1A display unit, and T2A contiof unit) and tolocate troubles in the video pairs.

1.04 The 186.{ test set (Fig. 1) provides for:
(a) Measurement of all supply voltages from

service unit under both dummy loads and
normal operational loads.

(b) Operational checks of the video station using
normal calling procedures or simulated

turn-on.

(c) Testing of control unit and display unit
loudspeaker and tone ringer.

1.05 The test set derives its power from the
circuits under test, eliminaiing the need for

additional power sources.

1.06 Replacement of 2C video station components
should be limited to:

o 1A display unit

o D50AF cord

o 1,A' service unit

FWl circuit pack

FW2 circuit pack

FW3 circuit pack

P-40J326 power cotd, I-I/2 feet

P- UJBZT power cord, 2 feet

P-40J828 power cord, 4 feet

P-40J829 power cord, 6 feet

939.{ cable equalizer

9398 cable equalizer

24C fuse (2-amp)

24D fuse (B/4-amp)

8774 network

87TB network

r 55D control unit

c 724 control unit

e Telephone set

KS-206T8,L1 lamp

Warning: Dangerous voltages appear in
the display unit. Disconn"ci po*", before
remouing display unit housing. No attempt
should be made to operate the display
unit with the housing removed.

Caution: On new installations, do not
connect DSOAF cord between display unit
and service unit until seruice unit voltages
have been checked as outlined in part 4.

l.O7 )Refer to Section 519-900-b05 for maintenance
and test procedures for single group,

multigroup, and single link interco- uni to Section
518-800-507 for trouble locating information for 2_or
3- link intercom.

1.08 Throughout the following tests, when replacing
_ 
components, if the trouble is not cleared by

a replacement, restore the original component.
Return replaced components a-cording io loeal
instructions.{

2. TEST SET CONTROTS

2.01 The following controls and indicators are
provided on the 186.{ test set (Fig. 1).

(a) PWR lamp indicator-Indicates 1A service
unit is powered when lamp is lighted.

(b) METER-Two scales provide for ABS
-(absolute) or NOR (normalized) voltage

readings. The absolute scale is calibrated 0_b0

I

{
:

;
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Fig. l-136A Test Set

Poge 3



I

sEcTtoN 518-800-50l

volts and the normalized scale is calibrated for
ratios of 0.8 to I.2 of nominal voltage. The
normalized scale has a green field which encloses
the normal range of acceptable deviation.

(c) METER key-Select meter scale (ABS or
NOR) to be used. ,

(d) VOLTAGE TEST-16_position rotary switch
for selecting the voltafe to be measfred.

(e) MODE key-provides selection of the following
test conditions:

(1) SU TEST-Nonlocking position of keyllaces
- dummy loads on the service unit while

voltage measurements are made.

)Note: The SU TEST position of the MODE
key is designed for momentary operation
while meter readings are being taken. Continuous
operation in the SU TEST position results in
substantial heat in the dummy loads located
below. the DU connector. If this connector
becomes warm bc the touch, prolonged operation
of the MODE key in the SU fnsf position
should be avoided until the test set has cooled.{

(2) DU TEST-Locking position of key_turns
on service. unit power supply foi display

and control unit tests.

(3) DU-CU OPR-Normal position key connects
display and control units to the service

unit through the test set to permit overall
operational check, including associated telephone
set,. speakerphone and key telephone system
equipment. Calls can be originated and answer
in this mode.

(0 T-R REV key-When operated to the COM
(common) position this switch reverses the

outgoing video pair (VOT and VOR) to permit
checking the effect of polarity reversal of thepair (Fig. 2). When operated to the CONT
(control) position the incoming video pair (VI?
and VIR) is reversed and the effect oi polarity
reversal can be checked. In the NOR position
the video pairs are connected straight through
the test set.

(g) LOOPBACK key-Opens the video pairs
between the display unit and service unit

and loops them back in both directions simultaneouslv
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(Fig. 2). This permits testing of the display
unit and its interconnecting cord and (wiifr a
call established) serves as an aid for loop
transmission testing from the CO.

(h) VIDEO ATTEN position key_provides
attenuation of the received video signal

(Fig. 2) to verify that the signal is not below
acceptable limits.

(i) SP-SND key-In TEST position, a loudspeaker
and sounder in the test set are subslituted

into the circuit.

(j) CONTROL UNIT controls_provides
subsititution test for ?2A control unit.

(k) SPEAKERPHONE switch_The TEST position
switches speakerphone controls frim 72A

control unit to the test set to allow checking of
speakerphone operation without display or control
unit connected or operating.

3. TEST SET CONNECTIONS

3.0t Connectors (DU and SU) on the test set
(Fig. 1) permit placing the test set between

the service unit and the display and control units
(Fig. 3). If a connector cable has been used to
extend the interconnecting cord from the display
unit to the service unit, open the connection 

-ani
insert the test set. In installations where the
display unit is plugged directly into the service
unit, use the B25A cable supplied with the test set
to connect to the service unit.

)Note: No connection is made to connector
CU at this time. Connector CU is used only
when specifically mentioned.

3.02 When the test set has been connected. the
. PWR lamp should light, indicating the """iifi",circuits in the service unit are operating. If lamp

does not light and no meter 
"euding 

i-s obtained
place VOLTAGE TEST switch in poiition 16 and
proceed as follows:{

(1) Ensure that all plugs and connectors are
properly installed.

(2) Ensure that service unit power cord is
plugged into wall receptacle and commercial

power is present.
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Fig. 3-Block Diogrom of Test Set Connections
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(3) Check fuses in service unit.

(4) If test set lamp still does not light and no
meter reading is obtained, replace service

unit.

3.03 )If meter reading is obtained in position 16
and the lamp does not light, replace lamp

in test set.

4, VOTTAGE TESTS

Note: Perform following 1A service unit tests
before testing 1,{ display unit.

lA Service Unit

4.01 Verify that proper FW-type circuit packs
and 877-type networks or 939-type cable

equalizers are installed and correctly adjusted in
the service unit. See Tables A, B, and C for
selection and proper screw switch settings.

T0 co
OR KEY

EQUI PMENT

IE) CORD

II7 VOLT
50 HZ

NOTE:

CONNECTOR CABLE USED TO EXTEND CORD
OR 825A CABLE SUPPLIED WITH 1364 TEST SET

4.O2 Connect test set to service unit (on1y) as
outlined in 3.01.f

4.03 Check voltages as follows:

(1) Set METER key to NOR and VOLTAGE
TEST switch to position 1.

(2) Operate and hold MODE key to SU TEST
position. The voltage should be within the

limits of the green field of the NOR scale.

(3) Release the MODE key and advance VOLTAGE
TEST switch to next position.

(4) Repeat steps (2) and (3) until tests are made
at all VOLTAGE TEST switch positions.

At position 11 the meter will read zero indicating
that the speakerphone is off or not connected.

(5) )If the voltage reading in position 1 is correct
and the voltage reading is not within the

limits of the green field of the NOR scale in

Poge 5
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) Fig. 4 Horizonfql Bor tmoge on Disploy {

any position from_ 5 through I0 or 12 through
14, replace the FW-type circuit pack. If aily
other voltage does not test satisfactorily, replacl
the service unit.{

lA Disploy Unir

4.04 )Connect test set to service unit and display
unit as outlined in 8.01.

4.05 Check voltages as follows:

(1) Set METER key to NOR and VOLTAGE
TEST switch to position l.f

(2) Operate MODE key to DU TEST. the voltage
should be within the limits of the gr.in

field of the NOR scale.

(3) Rotate VOLTAGE TEST switch to positions
2 through 10 and 12 through 16 making

certain that measurements fall within limits o1

Poge 6

the green field of the NOR scale. The voltage
at position 11 will read zero indicating that t[e
speakerphone is off or not connected.

(4) )If any voltage tests fail, replace the display
unit.{

5. TETEPHONE SET TESTS

5.01 Ensure that the associated telephone set
meets its own requirements. Refer to

appropriate maintenance section for telephone set
used.

5. SPEAKERPHONE TESTS

6.01 The 2C Video Telephone Station includes a
speakerphone system with the controls and

transmitter integrated into the 72A control unit,
the loudspeaker integrated into the display unit,
and the 20128 transformer into the service unit
transformer. The loudspeaker assembly contains
an auxiliary amplifier, powered by +2BV from the
service unit, to drive the loudspeaker. The
trans_mitter amplifier is powered by +2BV and
-23V from the service unit.

5.02 Refer to Section 512-620-100 for complete
information on speakerphone operation and

Section 512-620-200 for installation and maintenance.
The 1364. test set supplements the normal test
procedure by permitting substitution (using transfer
switches and keys) of test set components for
components integrated into 72A control unit and
the display unit.

6.03 )If the speakerphone cannot be turned on

- (lamp remains off) by operating the ON
button on the 72A control unit,-.orrn".i the test
set as outlined in 8.01.

6.04 Turn test set SPEAKERPHONE switch to
TEST with MODE key in the DU CU OpR

position. If speakerphone can be turned on by
operating the ON button on the test set control
unit, return SPEAKERPHONE switch to NOR and
proceed as follows:

(1) Remove cord from 72A control unit and
connect to connector CU (Fig. 1) on test

set.



\ scREw

\ swrTcH
\ SETTTNGS

\*CABTE \GAUGE \
AND TYPE \

CABTE I.ENGTH (FEET) FROM PRFCEDING CABTE EQUATIZER
TO IA DISPTAY UNIT

s M MondL

22 Pulp Up to 2700 to 8100

24 Pulp Up to 2200 .gg0l. to 4400 44CI,*,;to 6700

26 Pulp Up to 1800 lEgJ' to g0OO

tss 2, sEcTtoN 5t8-800-501

e3eA cABrr rounJln T.l* swrrcH sETTTNGs
FOR STATION NOI ASSOCIATED WITH IP2 KTS

(USING FW2 CIRCUIT PACK)

* Close screw switch (S, M, or L) associated with length and gauge
of cable used and make certain remaining screw switch (es) (S, M, L
are open).

IABTE B
IA SERVICE UNIT NETWORK SETECTION FOR STATION ASSOCIATED WITH IP2 KTS

(usrNc FWt ctRcutT PACK)

--\\NETwORK
cABtE -'--__
GAUGE & TYPE -T.\

CABLE TENGTH (FEET) KTS TO IA DISPTAY UNIT*

8774
NETWORK A

8778
NETWORK B

8774
NETWORK C

a77B
NEIWORK D

22 Pulp Up to 130 g$Ii-330 $$i$-430

24 Pulp Up to 120 l.i.:tgl -220 ;gg$-320 $2,$'420

26 Pulp Up to 140 ',, 1,41-250 25{-350 3$s,-440

22 PIC Up to 180 :.:$8t:-320 :.SgIi-460 r.*6.t-600

24 PIC Up to 180 :::i:ts$-310 g*r-aso ,ilSI,:-580

26 PIC Up to 190 ,i,,19'$-330 e$n:-460 Ufi.$.'580

24 2524
Swbd Cable Up to 140 s81,:-5oo

24 D-Type
Inside Wire Up to 125 I,lrld t9<*s.v-44u i'o6d eoK:LLg-OAO

22 D-Type
Station Wire Up to 165 ,,.166-315 ::3:X:6-465

22 ABAM Up to 190 iiilslI-340 ..$4I-490 i{9ili-620
24 CA 3217 Up to 220 Sg,f-540 $4.l.-670

24 DL Wire Up to 160 ,:':'16{ -280 i28li-410 4{.ti-530
24 ABMM Up to 190 ii.:...lg.$-340 f;#*r-+so 4S[i-610

* When cable length exceeds those shown in this table use 9398 cable
equalizer and externally mounted 607A KTU on station side of KTS
in common pair as close as is practical to KTS equipment in place of
network and refer to Table C for Screw Switch Settings. Length
should include cable between 1A Service Unit and 1A Display Unit.

Page 7
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(2) If speakerphone can be operated with test
set control unit, replace the 72A control

unit.

(3) If speakerphone cannot be operated with
test set control unit, replace the D5OAF

cord.f

6.05 If the speakerphone can be turned on {lamp
lights) by operating the ON button on the

72A control unit, but the display unit loudspeaker
is inoperative (no sidetone), turn test set SP-SND
key to TEST.{

Note: Speakerphone volume on the test set
loudspeaker will be lower than that of a
standard 3-type speakerphone. When using
test set loudspeaker, it may be necessary to
turn control unit VOLUME control to the
maximum position.

(a) If test set loudspeaker does not operate,
see 6.07.

(b) If test set loudspeaker operates, return
SP-SND key to NOR and make the following

checks:

(1) Check that display unit connector is
. properly conneeted to test set.

(2\ Check that SPl and SP2 leads are not
reversed in the service unit or 55D control

unit.

Note: SP1 and SP2 leads should be paired
and polarity must be correct. See Section
518-800-401 for 2C Video Telephone Station
connections.

(c) If loudspeaker in display unit is still
inoperative, replaee display unit cord and/or

display unit.

(d) If speakerphone still does not work, see 6.0?.

6.06 If loudspeaker operates but microphone does
not, turn test set SPEAKERPHONE switch

to TEST.

(a) If test set permits audio transmission, proceed
as in 6.04.

(b) If speakerphone still does not work, see 6.07.

Poge 8

5,O7 Check aII wiring to 55D control unit and
associated telephone set. Replace 55D control

unit or telephone set if necessary.

55D Conlrol Unit

6.08 Operation of 55D control unit and its
connections may be checked without the

display unit and 72A control unit by connecting
the test set to the service unit as outlined in 3.01
and proceeding as follows:

(1) Ensure that power is applied to service unit
and 55D control unit.

(2) Set controls on test set as follows:

o SP-SND key to TEST (provides loudspeaker)

o SPEAKERPHONE switch to TEST (provides
speakerphone controls and transmitter)

o MODE key to SU TEST (use as a push-to
talk key.)

)Note: The SU TEST position of the MODE
key is designed for momentary operation
while meter readings are being taken. C,ontinuous
operation in SU TEST position results in
substantial heat in the dummy loads located
below the DU connector. If this connector
becomes warm to the touch, prolonged operation
of the MODE key in the SU TEST position
should be avoided until the test set has cooled.

(3) Operate ON button on test set control unit
to turn speakerphone on.{

(4) Originate a speakerphone call and verify
normal operation. When talking, operate

MODE key to SU TEST position.

Note: Speakerphone volume on the test set
loudspeaker will be lower than that of a
standard 3-type speakerphone. When using
test set loudspeaker, it may be necessary to
turn test set VOLUME control to maximum
position.

(5) Request distant party to call back on
termination of call.

(6) Answer incoming call by operating ON button
on test set control unit and verify normal



operation. When talking, operate MODE key to
SU TEST position.

(7) Change from speakerphone to handset mode
and verify normal operation.

(8) Terminate call.

7. IA DISPTAY UNIT AND 72A CONTROT UNIT TESTS

7.01 fCheck operation of display unit and video
controls as follows:

(1) Connect test set to service unit and display
unit as outlined in 3.01.

(2) Set MODE key to DU TEST position and
LOOPBACK key to NOR.

(a) In key telephone system installations
horizontal lines (gray raster) should appear

on the screen.

(b) ln single line installationsthe local image
should appear because of loopback in the

939A cable equalizer.

(3) Open graphic visor. Turn to Fig. 11 and
remove video test pattern from section by

cutting along line marked CUT IIEBE. Place
video test pattern on a flat surface in front of
the display unit with the top edge of the test
pattern touching the front of the display unit
ring stand (slide margin between edge of page
and edge of test pattern under ring stand).
Operate LOOPBACK key on 136A test set.
Rotate display unit as required to line up side
markers of test pattern with edges of display
unit viewing area. All lines of the resolution
strip should be distinguishable.

(4) Depress PRIVACY button on 72A control
unit. Fixed horizontal bar (Fig.  ) should

appear on display unit.

(5) Restore PRMCY button on 72A control
unit to normal position. Local image should

return on display unit.

(6) Test the following controls on the 72A control
unit.

(a) Rotate BRIGHT. The degree of brightness
should vary from very dark to bright.

tss 2, sEcfloN 5t8-800-501

(b) Rotate ZOOM. As the control is moved
slowly from one extreme to the other,

the area of the image transmitted should
increase or decrease smoothly.

(c) Rotate HEIGHT with ZOOM in extreme
"close-up" position. As the HEIGHT

control is moved slowly from one extreme to
the other, the image transmitted should move
smoothly up or down approximately 3 inches
on the face of the display unit. Move ZOOM
to extreme "wide angle" position. As HEIGHT
control is moved. there should be no movement
of the image transmitted. The range of
HEIGHT control should decrease gradually as
ZOOM control is changed from "close up" to
"wide angle".

(7) Depress VU SELF button on 72A control
unit. Return LOOPBACK key to NOR while

observing local image on display unit. Local
image should remain on display unit. If image
breaks up or distorts, ensure that 939-type cable
equalizers or 877-type networks are properly
seated in their connectors and that 52 screw
switches on the 1A. service unit terminal board
are tightened down.

(8) If any of steps (4) through (6) fail, disconnect
cord from 72A control unit and plug into

CU connector on the test set. Repeat Steps (4)

through (6) using the video controls on the face
of the test set. If tests prove satisfactory using
the test set, replace the 72A control unit. If
tests are still unsatisfactory, replace the control
unit cord and/or the display unit.{

8. PROPERTIES OF THE VIDEO SIGNAT

8.01 In addition to the regular telephone pair (T
and R) used to carry the voice (audio) signal,

a video telephone station requires two video pairs
to transmit and receive picture (video) signals.
Video pairs are balanced and twisted pairs of the
same type used for the audio ftip and ring, but
are preselected for balanced, minimum bridge taps,
etc.f

8.02 )Although the pairs are unshielded, their
precise balance with respect to ground

protects the video signal against interference from
other signals. If this balance is upset, the video
pair is susceptible to 60 Hz hum (broad horizontal
lines moving up the picture), single frequency

Poge 9
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TABLE C

9398 AND EXTERNATTY MOUNTED 6074 CABI.E EQUATIZER SCREW SWITCH
SETTINGS FOR STATION ASSOCIATED WITH IP2 KTS

(ustNc FWI ctRcutT PACK NOTE t)

Nofes..

1. This table applies to the 60z4 KTU onlg when used on the sta-
tion side of the KTS. In this application, the SS switch on the
607A KTU should be closed.

2. use this table only when distance from 1p2 KTS exceeds limits
of 8778 network used in D position (Table B).

3. close screw switch (s, M or L) associated with length and gauge
of cable used and make certain remaining screw switch (es)
(S, M, L) are open.

\ scREw

\ swlrcH
\ SETT|NG

\ (NOTE 3)
CABI.E \GAUGE \
AND TYPE \

cABrE tENcTH (FEET) KTS TO lA SERVTCE UNtT (NOTE 2)

s M MondL

22 Pulp 430-3100 $]I0:I:-5800
24 Pulp 420-2600 a6$iri-4800 4S0.1-6700
26 Pulp 440-2200 $gGI.i-4000 400.1-5800
22 PIC 600-3800 38Si.: 7300 ff30,1-8ooo
24PIC 580-3200 SA0il::-6000 s00t-6700
26 PIC 580-2600 ZEti*,;4700 4t$tr-5800
24 252A
Swbd Cable 500-2800 sgut-ozoo
24 D-Type
Inside Wire 420-2400 ffi*-ogoo
22D-Type
Station Wire 610-3400
22 ABAM 620-4300 4ES'1::-8000 800:1-11,500
24 CA 3217 6?0-3600 fi:6$ti:-6500 650r-6700
24DLWire 530-3000 :#0-0t:i-5600 :s6ffi-6700
24 ABMM 610-3300 ISE$I,;-6000 i6sffi-6700

Poge l0



interference (diagonal or vertical bars moving across
the picture) and noise (snow as on conventional
television screen). To avoid unbalance in the video
pairs, make sure the following precautions are
taken:{

o Twisted pairs, not single wires are used as
tip and ring leads

o No accidental ground connections appear on
either side of line

o Wires make good contact at all connecting
points (no broken or loose wires at terminals).

Fig. 5 shows image on display unit with one side
of line (VIT or VIR) open.

8.03 Pairs used for video signals must be free
from excessive bridge taps. Multiple images

(ghosts) are usually an indication of excessive bridge
taps on the video pairs. )No single bridge tap in
excess of 100 feet is permissible, and the sum of
all bridge taps should not exceed 200 feet. Excessive
bridge taps, load coils, and build-out capacitors
must be removed or other pairs without bridge
taps must be selected before proceeding.{

8.04 The common video pair, VOT and VOR,
transmits the video output of the video

telephone station towards the central office. The
control video pair, VIT and VIR, carries the signal
from the central office to the video telephone
station. Since video signals are transmitted in
only one direction on either pair, a transposition
of the common and control pairs has the same
effect on transmission as both pairs being open or
disconnected which results in no picture.

8.05 Video signals are unsymmetrical: On the
tip lead, the negative part of the signal

consists of synchronizing pulses which control the
start of the scanning lines displayed in the picture
tube. The positive part of the signal represents
the picture information which varies with the scene
viewed by the camera.

8.06 When the tip and ring leads of a video pair
are interchanged, the polarity of the signal

is reversed and the sync information is not recognized
by the video telephone station. Depending on
picture content and signal level, only a flickering,
narrow, horizontal strip may be seen in the center
of the image area. If any picture is recognizable,

tss 2, sEcfloN 518-800-501

it is negative with whites appearing black, and
blacks appearing white. See Fig. 6,7, and 8 for
examples of tip-ring reversals. Refer to 11.08,
I1.I2, or 11.16 for methods of clearing tip-ring
reversals at single line installations, KTS installations
(line service), and KTS installations (intercom)
respectively.

9. )CHECK OF PTCTURE QUALTTY

9.01 Fig. 9a shows an undistorted picture of good
quality. When checking picture quality look

for the following impairments:

Picture lmpoirmenf ond Correclions

(a) Crosstalk (Fig. 9b): Vertical lines or bars
moving slowly across the picture caused by

portions of other video signals appearing in the
signal displayed. Sometimes crosstalk is noticed
only when the call is made to another station
and not when calling a test number. To correct:

(1) If crosstalk is observed on distant party
display unit and operation of the VU

SELF button at your station eliminates it
(crosstalk on distant party display unit), the
crosstalk is caused by your display unit.

(2\ If impairment is objectionable, replace
the display unit.

(3) If operation of the VU SELF button at
your station does not affect crosstalk

observed at the distant station, and if your
station shows crosstalk, connect the 136A test
set as outlined in 3.01 and refer to 11.08
(single line installation) or 11.12 or 11.16 (key
telephone system installation) for repair
procedures.

(b) Random Noise (Fig. 9c): Picture appears
grainy or fuzzy with "snow" in severe cases.

(c) Impulse Noise (Fig. 9d): Light and dark
spots appear on the scanning lines.

(d) Power Line Interference (6OHz, 120lfz,
and 180H2) (Fig. 9e): Broad waves of light

and dark areas moving up the picture.

Poge ll
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) Fig. S-lmoge on Disploy Unit Wirh One Side of line (VlT or VIR) Open {

(e) Single Frequeney fnterference (Fig. 9f):
Uniformly spaced wavy patterns moving

across picture in any direction:

(1) To correct impairments (b, c, d, or e),' connect the 136A test set as ouilined in
3.01 and refer to'11.09 (single line installation)
or 11.13 (key telephone system installation)
for repair procedure.

(f) Echo fmpairmenls (Fig. 9g): One or more
images horizontally displaced from the main

image (ghosts). This may be caused by bridge
taps on the video pairs. Check for excessive
bridge taps.{

Poge l2

(g) Resolution (Sharpness of picture) In the
picture of a person's face, look for detail in

the eyes, or lines between the teeth. When
using video test pattern (Fig. 11), the individual
lines should be discernible in both resolution
strios.

The 2C Video Telephone Station is not
designed for readable reproduction of
typewritten material or similar size
printing.

(h) Overloading: With the BRIGHT control on
the 724 control unit properly set, there

should be detail in the dark as well as in the
light image areas. Presence of washed out white
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Fig. LTip-Ring R.eversol lmoge on Disploy Unit

areas in the middle of the picture indicate
overloading. However, overloading on windows
and other light sources especially near the top
or bottom of the image area should be disregarded.
When a video test pattern with a gray scale
chart or stairstep signal is used, each bar of
gray should be clearly discernible (adjustment
of BRIGHT control may be necessary). To correct
impairments (g or h):

(1) )Connect 136.{ test set as ouilined in 8.01,
place test set MODE key in DU CU OpR

position, and operate LOOPBACK key. If
impairment persists while LOOPBACK key is
operated, replace display unit. However, rro
display unit should be rejected unless it has had
a 30-minute warmup (display unit turned on)
prior to test.{

(i) Beceiver Size and Centering: Verify that
essential parts of the received pictures are

not hidden by the bezel. Edge markers on a
test pattern from the central office or a computer
produced display, if available, are aids for this
check. )If a CO test pattern or computerized
display unit is not available, a video test pawern
(Fig. 11) may be transmitted from a distant set
to check receiver size and centering on your
display unit.{ Since size and centering
adjustments are not accessible, the display
unit must be replaced if it does not meet
this requirement.

9.02 )Conditions which persist after the actions
described have been taken and conditions

PcAe l3
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) Fig. 7-Tip-Ring Reversol lmoge on Disploy Unit {

for which no specific action is recommended should
be referred to the local test desk or engineering
department according to local instructions.l

IO. OPERATIONAL TESTS

10.01 The purpose of these tests is to originate
and receive video calls to verify that the

system works satisfactorily before it is turned over
to the customer and to check out customer complaints.

10.02 To make these tests, the video switch
(remote or central office) serving the station

must be in operation and the video loops must
have been aligned. See Section b18-800-b10. The
station set should be tested before calls are

Poge l4

attempted (see 7.01). Operational tests involve
the observation of:

o A video reference signal received by the
station under test

o A video signal originated at the station and
returned to the station from a video switching
point.

If a station video test line with a video test pattern
is available, this may be accomplished by the
installer without assistance. In some cases, such
as stations behind PBXs, more than one call must
be made or the assistance of the test desk mav
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) Fig. 8-Tip-Ring Reversol lmoge With Privocy Bullon Depressed I

be required. In such cases, Iocal instructions should
be followed.

Key Telephone Sysfem (lntercom Only)

10.03 [n key telephone system intercom installations,
no test lines are available and any test

calling for a test signal or pattern is performed
by using another intercom station as the reference
signal general,or; therefore, special care must be
exercised during the wiring of the intercom station
that will serve as the reference signal generator.
Each video pair should be checked to positively
identify tip and ring (see 11.04).

10.04 At the intercom station being used as a
reference signal generator, proceed as

follows:

(1) Originate call to station being tested.

(2) Open graphic visor.

(3) Place video test pattern (Fig. 11) on a flat
surface in front of the display unit with

the top edge touching the ring stand.

(4) Depress VU SELF button and rotate display
unit on stand as required to line up side

markers of test pattern with vertical edges of

Poge l5
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display area. All lines of the resolution strip
should be distinguishable.

(5) If the video test pattern picture is not
satisfactory at the station under test and a

good picture can be obtained by operating the
VU SELF button on the ZZA control unit,lhen,
a pair defect has occurred and must be corrected
(See 11.04).

10.05 Any requirements for central office loopback
are simulated at the station under test Uy

placing jumpers on the 66-type connecting blocks
at the key _equipment. The tip and rinf of the
common and control pairs of the station under test
are jumpered VOT-Io-VIT and VOR-Io_VIR. This
condition loops back the video pairs for a comparison
between the VU SELF picture, and the loopback
picture over the entire transmission path. Connect
the 1364' test set as oudined in 8.01. it is important
that no call be placed and that the 186.4. test set
be used to turn on the PICTUREPHONE station.
With MODE key in DU-CU OpR position and all
other controls in normal position, depress ON button
on test set to eliminate the possibility of a bridge
tap at t-!e ]<ey equipment. Observe your imale
91_t!" display unit screen; then, op""at" the VU
SELF button on the T2A control unit and compare
the images. They should be of the same video
quality.

10.06 Remove jumpers from the 66-type connecting
block and disconnect 1864' teit set.

Line Services (Video Tect Line Goll)

10.07 To make a video test call via a test line
proceed as follows:

(1) Connect 136A. test set as ouflined in 8.01.

(2) Set MODE key to DU-CU OpR and all other
controls to normal position.

(3) Remove handset from associated telephone
set.

(4) Dial prefix "#", followed by station video
test line code and the last four digits of

the telephone number of the calling station.

(5) An audio signal and a video image (station
video test signal, Fig. 10) should be received.
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(6) Depress VU SELF button on 72A control
unit. If local image is distorted or broken

up, ensure that cable equalizer or g??_type
network is properly installed in 1A servicu onit.

(7) If symptoms of tip-ring reversal (see g.06)
are noted, operate test set T_R REV kev

to CONT position. If this corrects the displav
there is a VIT-VIR reversal. Terminate iesi
call, locate the error (see 11.0g or 11.12) and
correct the wiring. Repeat tests (1) through (6)
to verify trouble is cleared. Do not continue
unless test signal is displayed properly.

(8) Flash switchhook, then replace handset.
Station video test line equipment will originate

a video test call. Upon receiving the incoming
video call:

1. Tone ringer should be heard (if connected)

2. Flashing red light should appear on line
button of associated telephone set (if key
telephone set is used)

3. Before answering call, verify that display
unit has not yet turned on.

4. Answer call by operating ON button on
72A control unit associated with video
telephone station. Display unit should turn
on showing local image returned from video
switch.

5. If symptoms of tip-ring reversal (see g.06)
are noted, operate test set T-R REV kev
to COM position. If this corrects thl
display, VOT-VOR are reversed. Terminate
test eall, locate error (see 11.0g or 11.12)
and correct the wiring. Repeat tests (1)
through (8) to verify trouble is cleared.

6. Check picture quality as ouilined in part
9. Use VU SELF image as a standard for
comparison.

7. Disconnect 136A test set.

10.08 Repeat tests in 10.0T for each video line
associated with the station.

10.09 A video call to an attended station (local
test desk or other locally designated station)

is recommended as a final check of picture qualitp



The person at the distant station should be familiar
with judging picture quality as described in Part 9.

II. TOCATING TROUBTE IN VIDEO PAIRS

ll.0l Before attempting to locate trouble in the
video pairs, verify that the video telephone

station has been tested as indicated in Parts 4
through 7 and is working satisfactorily.

tss 2, sEcTtoN 518-800-501

Continuity Tesls For Video Poirs

11.02 Continuity tests of video pairs require a
signal source such as a KS-16690 oscillator,

81A test set (buzzer), or equivalent, connected at
one end of the video pair and a 1013A handset or
equivalent, to listen for the signal at the distant
end of the video pairs or at intermediate points.

Warning: Disconnect video pairs from
PICWRWIIONE quipnrent Morc unneting
buzzer.

)Fig. lG-Stotion Video Terr Signol I

Poge l9
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It.03 A 10134 handset can also be used to
. distinguish a video signal,especially the

privacy signal which produces a btzz. 
-

Testing With Buzzer or Oscillotor Signols

11.04 Video wiring between key telephone
equipment and the 1A service unit mav be

checked for continuity and tip-ring reversals by
performing the following steps. With the equipmeni
inactive (no call in progress):

(1) Remove network or cable equalizer from 1A
service unit.

(2) Apply a test signal (using oscillator orbuzzerl
between terminals VIT and A1 ground on

1A service unit terminal board.

(3) Connect 10134 handset between sround and
VIT terminals on connecting block on the

station side of the key equipment to detect the
signal. The MON-TALK switch on the handset
should be in the TALK position. If no signal
is heard, the lead is open or the pair is reversed.
Move the handset lead on VIT tirminal to VIR
terminal. If the signal is detected on VIR
terminal, the leads are reversed. Interchange
VIT and VIR leads. If no signal is detecte-cl,
VIT lead is open and a new pair must be selected.

(4) Apply test signal in turn to terminals VIR,
VOT and VOR and ground on 1A service

unit and detect its appearance on the connecting
block on the station side of the key equipment.

(5) Restore network or cable equalizer to the
1A service unit.

Testing Wiih Video Signols

11.05 Check wiring between key telephone
equipment and the 1,A serviee unit for

:ontinuity by performing the following steps with
r video call in progress. Depress pRMCy button
n72A control unit and proceed as follows:

(1) Place a jumper between a ground terminal
and the VIT terminal on the connecting

block on the station side of the key equipment.

Warning: Never gzound the video pairs
on CO, Centrex, or PBX side of the key
equipment as this could interfere with
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the operation of the loop cable equalizers
create a safety hazard for personnel.

(2) Connect 1013A handset between ground
terminal and VIT terminal at 1A service

unit. No signal should be heard. If signal is
heard, reversal exists. Move the handset lead
on VIT terminal to VIR terminal. A signal
(steady buzz) should be heard. This verifies
continuity of VIR lead. If no signal is heard,
VIR lead is open and a new pair must be selected.

(3) Move jumper at key equipment from VIT
terminal, and ground VIR terminal. Use

10134 handset in the same manner to listen for
the signal at the 1A service unit. It should be
heard when the handset is connected between
the VIT terminal and ground. This verifies
continuity of VIT lead.

(4) VOR and VOT leads are checked by grounding
VOT and VOR terminals, one at a time. at

or near the 1A. service unit and listening for
the signal at the key equipment.

(5) Remove all jumper wires when test is
completed.

Single Line Inrtollotion

11.05 Connect 136,{ test set as ouflined in 8.01.
set MODE key to DU-CU OpR and

LOOPBACK key to NOR.

11.07 Trouble: Display unit does not turn on
after video call has been attempted. proceed

to clear trouble as follows:

(1) Check commercial power to 1A service unit.

(2) Check that CO battery and ground are
properly poled at terminals T and R (audio)

on the 1A service unit terminal board.

(3) Replace FW2 circuit pack in 1A service unit
with known good one.

(4) If set still does not turn on, reinstall original
FW2 circuit pack and report trouble to local

test desk. Ask test desk to verify that loop is
functioning properly.

(5) If display unit still does not turn on, replace
1A service unit.



11.08 Trouble: Symptoms of tip-ring reversals
on video pairs (see 8.06) are observed.

(a) VIT-UIB reversal: Symptoms are observed
in the picture received by the station under

test when an established reference signal (eg
test signal from CO, Fig. 10) is received. Connect
test set as outlined in 3.01. Operate test set
T-R REV key to CONT position. If this corrects
the trouble, interchange wires connected to
terminals VIT and VIR at the 1A service unit.

(b) VOT'VOR reversal: Symptoms appear in
the signal transmitted by the station under

test and may be observed at the local test desk.
(After any VIT-VIR reversal has been corrected
according to step(a), and the reference signal is
now received without reversals. the station under
test may itself be used to check its transmitted
signal when it is returned from a video switching
point.) Operate test set T-R REV key to COM
position. If this corrects the trouble, interchange
wires connected to terminals VOT and VOR at
the 1A service unit.

1f.09 Trouble: Horizontal bars moving slowly
up and down in the picture (power line

interference Fig. 9e), snow or streaking in the
picture (noise Fig. 9c and d) dark picture (noticeable
difference between received picture and local image
with VU SELF button on72A control unit operated).
If symptoms are on the customer display unit they
are caused by trouble in the control pair (VIT-VIR).
If symptoms are on the local test desk receiver,
they are caused by trouble in the common pair
(vor-voR).

(a) Connect test set as outlined in 3.01. Operate
test set LOOPBACK key. If impairment

persists:

(1) Replace B25A cable, if used, between 136A
test set and display unit.

(2) Replace D50AF cord.

(3) Replace display unit.

(b) If impairment disappears on your set while
LOOPBACK key is operated, request local

test desk to measure 1000 Hz loss through
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loopback in 939A cable equalizer (station on-hook).
If not within limits:

(1) Check that 52 screw switches on 1A service
unit terminal board are tightened down.

(2) Refer to Section 518-800-512 for clearing
video loop troubles.

(c) If measurement is within limits, request local
test desk to complete a call to the station

and measure 1000 Hz loss through loopback in
136A test set (operate LOOPBACK key). If
this loss exceeds bv more than 10db the loss
measured in (b):

(1) Check that 51 screw switches on 1A service
unit terminal board are tightened down.

(2) Replace 9394. cable equalizer and/or 1A
service unit.

(3) If cable equalizer is replaced, loop must
be equalized again. Refer to Section

518-800-512.

(d) Consult Telephone Company Engineer about
possibility of using A25M shielded cable.

2C Video Telephone Stolion Behind lF2 Key Telephone
Sysfem Wirh CO or PBX Video Line Service

ll.l0 Tbouble: Video call cannot be established
(line lamp in key telephone set does not

turn red, and display unit is not turned on).

(a) Check that the station is ready to accept
video calls. There should be -I2 to -23

volts (with respect to circuit ground) on the PF
lead at the key equipment associated with the
station. If this voltage is not present proceed
as follows:

(1) Ensure that service unit is receiving ac
power.

(2') Check service unit fuses:

(3) Check connections between service unit
and display unit.

(4) Replace FWl circuit pack in 1A service
unit.

Poge 2l
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(5) Remove power and disconnect PF lead at
serviee unit. Check continuity of pF lead

between service unit and associated key
equipment at the connecting block using a
bazzer or oscillator and a 1018A handset.
Connect tbe bazzet or oscillator to the pF
lead and A'1 ground at the service unit, then
go to the key telephone equipment and connect
the 10134 handset to the PF lead and the
common ground terminal.

(b) If the voltages are present and a video call
still cannot be established:

(1) Check key telephone equipment as outlined
in Section 518-800-505.

(2) Report failure to clear trouble to local
test desk.

It.ll Trouble: Video call has been established
(red line lamp on ) but display unit has

not turned on.

(a) With video call established:

(1) Measure negative dc voltage between
TOS terminal and A1 ground terminal at

the.service unit and at the station side of
the key equipment.

(2) If voltage measurement at the service
unit is approximately 0 volts, replace

FWl circuit pack.

(3) If voltage measurement is 12V at the
service unit and there is no voltage reading

on the TOS lead at the key equipment, the
TOS lead is open between the service unit
and the key equipment.

(4) If voltage measurement is 12V on TOS
lead at key equipment, check for malfunctions

in key equipment. (See Section 518-800-505.)

tf .f 2 Trouble: Symptoms of tip-ring reversal
on video pairs (see 8.06) are observed.

(a) VIT-VIR reversal: Symptoms are observed
in the picture received by the station under

test when an established reference signal (eg,
test signal from CO or PBX) is received. Connect
test set as in 3.01 and operate test set T-R
REV key to CONT position. If this corrects
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the trouble, a tip-ring reversal is indicated.
Proceed to clear trouble as follows:

(1) Check wiring between key equipment and
service unit for tip-ring reversal and correct

any reversals found.

(2) If a tip-ring reversal does not exist in
the wiring between the service unit and

key telephone equipment, interchange wires
to terminals VIT and VIR on CO, Centrex,
or PBX side of key equipment.

(b) VOT-VOR reversal: Symptoms appear in
the signal transmitted by the station under

test and may be observed at the local test desk.
(After any VIT-VIR reversal has been corrected
according to step(a), and the reference signal is
now received without reversals, the station under
test may itself be used to check its transmitted
signal when it is returned from a video switching
point.)

(1) Operate test set T-R REV key to COM
position. If this corrects the trouble, a

VOT-VOR reversal is indicated.

(2) Check wiring between key equipment and
service unit for VOT-VOR reversals and

correct any reversals found.

(3) If a VOT-VOR reversal does not exist in
the wiring between the service unit and

key telephone equipment, interchange wires
to terminals VOT and VOR on CO. Centrex
or PBX side of key equipment.

ll.l3 Trouble: Horizontal bars moving slowly
up and down in the pieture (power line

interference Fig. 9e), snow or streaking in the
picture (noise Fig. 9c and d) dark picture (noticeable
difference between received picture and local image
with VU SELF button on72A control unit operated).
If symptoms are on the customer display unit they
are caused by trouble in the control pair (VIT-VIR).
If symptoms are on the local test desk receiver,
they are eaused by trouble in the common pair
(VOT-VOR). To clear trouble, proceed as follows:

(a) Connect test set as outlined in 3.01. Operate
test set LOOPBACK key. If impairment

persists:

(1) Replace B25A cable, if used, between 1364'
test set and display unit.



(2) Replace D50AF cord.

(3) Replace display unit.

(b) If impairment disappears on your set while
LOOPBACK key is operated, request local

test desk to measure 1000 Hz through loopback
in the key equipment. If not within limits, refer
to Section 518-800-512 for trouble clearing
procedures.

(1) If measurement is within limits, request
local test desk to complete a call to the

station and measure 1000 Hz loss through
loopback in 136A test set. (Operate LOOPBACK
kev')

(2) If the loss exceeds by more than 10db
the loss measured in (1), verify continuity

of tip and ring (see 11.05) and check for
unwanted grounds between key equipment
and ihe test set. Also check that screw
switches on the 1A service unit terminal board
and on 877-type network are tightened down.

(c) Consult Telephone Company Engineer about
possibility of using A25M shielded cable.

ll.l4 Trouble: Raster present, but no picture
received by station even though test of

display unit (Part 7) using 136A test set was
satisfactory . If symptoms are on the customer
display unit, they are caused by trouble in the
control pair (VIT-VIR) and if symptoms are on
the local test desk receiver, they are caused by
trouble in the common pair (VOT-VOR). To clear
trouble proceed as follows:

(1) Identify tip and ring leads of both common
and control pairs and test for continuity

between the service unit and the key equipment
(11.04 or11.05).

(2) If wiring is correct and trouble persists,
refer to Section 518-800-505 for trouble

clearing procedures.
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2C Video Telephone Stotion Behind lP2 Key Telephone
Syslem (lntercorn Only)

ll.l5 T?ouble: Video call has been established
(red line lamp lit) but display unit has not

turned on.

(a) With video call established:

(1) Measure negative dc voltage between
TOS terminal and A1 ground terminal at

the service unit and at the station side of
the key equipment.

(2) If voltage measured at the service unit
is approximately 0 volts, replace FWl

circuit pack in 1A service unit.

(3) If voltage measurement is 12V at the
service unit and there is no voltage reading

on TOS lead at the key equipment, the TOS
lead is open between the service unit and
the key equipment.

(4) If voltage measurement is 12V on TOS
lead at key equipment, check for open

TOS lead in key equipment (see applicable
Section 518-800-505 or 518-800-507).

tl.l6 Trouble: Symptoms of VIT-VIR reversal
(see 8.06) are observed on the station under

test when an established reference signal (see 10.03)

is received. To clear trouble, proceed as follows:

(1) Connect 136A test set per 3.01 and operate
test set T-R REV key to CONT position.

If this corrects the trouble. a VIT-VIR reversal
is indicated.

(2) Check wiring between key equipment and
service unit for VIT-VIR reversals and correct

any reversals found.

ll.l7 Trouble: Symptoms of VOT-VOR reversal
are observed on the signal transmitted by

the station under test and displayed on the station
used as the reference signal generator (see 8.06).
To clear trouble, proceed as follows:

(1) Operate test set T-R REV key to COM
position. If this corrects the trouble, a

VOT-VOR reversal is indicated.
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(2) Check wiring between key equipment and
service unit for tip and ring revlrsals and

correct any reversals found.

ll.l8 Trouble: Horizontal bars moving slowly
up and down in the picture, snow or

streaking in the picture, dark picture (considerable
difference between received picture ani local image
with VU SELF button onTlAcontrol unit operated)
or a raster is present without a picture on the
display unit. To clear above troubles, check lead
continuity as outlined in 11.04 or 11.05.i
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