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144/R144 NTSC
TEST SIGNAL GENERATOR

General

The 144 NTSC Test Signal Generator is similar to the
Type 140 NTSC Test Signal Generator, but with added
capabilities for generating multiple-pattern displays, partic-
ularly adapted for utility-channel service in community
antenna systems (CATV).

A front-panel COMP VIDEO PATTERN switch selects
the operating mode. Set to SINGLE PATTERN, the 144
provides the single pattern function of the Type 140. Set to
MULT PATTERN, the 144 provides a multiple pattern
composite video output consisting of convergence, color
bars, gray scale, and an insert area for displaying two ex-
ternal video inputs. The uses for this pattern are almost
limitless.

Multipattern

The multiple pattern display is, basically, the con-
vergence pattern display which can be over-ridden by the

internally generated color bar or modulated staircase
patterns. This composite display can, in turn, be over-
ridden by the external video. The pattern sequence is user-
selected, internally, with insulated jumpers. The internally-
generated video segment and external video segments are
inserted into the composite video output in place of the
crosshatch video, line for line.

Pattern segment locations can be from picture lines 22
through 261, and height can be selected in one line (per
field) increments from O to 255 lines. (Segments are locked
out during vertical blanking.)

The generator is preset to provide luminance/color bars
segment (lines 74 through 106) and external video segment
(lines 179 through 211) at equal distances above and below
the center of the picture; see Fig. 1 and Fig. 2.
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Fig. 1. Preset Multiple Pattern Display.
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2° 2! 22 23 24 2° 2° 2 TOTAL PICTURE
COLUMN FUNCTION 1 2 4 8 16 32 64 128 COUNT LINE
E Color Bar Start 0 0 + 0 0 0 + 0 68+ 6= 74
(Luminance Only)
D Chrominance Add 0 0 + 0 + 0 * 0 84+6= 90
c Color Bar Stop 0 0 + 0 0 + + 0 100+ 6 = 106
B External Video Start + 0 + + 0 + 0 + 173+ 6= 179
A External Video Stop + 0 + * 0 0 + + 205+ 6 = 211

Fig. 2. Preset Multiple Pattern Function Selector.

External Video

The external video segment may be from either or both
of two external sources. An EXT WIPE control provides
switching between the two sources as a function of horizon-
tal line time.

The external video may be either composite or non-
composite video. Setup is normally preserved, but can be
inserted by the front panel setup selection. The 144 does
not delete setup from the external video.

Synchronization

The external video and the 144 must be synchronized.
The 144 must either be sync’'d from the external video
source with composite sync and subcarrier (if color is
desired), or it must act as the master sync source. The 144
cannot be GEN-LOCKED (e.g., synchronized from comp
video).

144 SPECIFICATION

The specifications as listed in the Type 140 manual
apply to the 144 in addition to the following given in Table
1.

TABLE 1

Characteristic

EXTERNAL VIDEO
INPUTS

Performance Requirement

A and B

Impedance 75 ohm loop-through.

Return Loss 40 dB or greater, DC to 3.58 MHz.

Amplitude

Composite
Video

1.0 volt peak to peak.

Non-Composite [0.714 volt peak to peak.

Video

EXTERNAL VIDEO

AMPLIFIER
Frequency Flat to 3.58 MHz within 3%.
Response
Pulse Two IRE or less overshoot, one
Response IRE or less tilt with T-step input.
Differential 3% or less, 10% to 90% APL.
Gain
Differential 2° or less, 10% to 90% APL.
Phase

Crosstalk A and B |At least 40 dB, DC to 3.58 MHz.

Crosstalk From
Internal Sources

At least 40 dB, DC to 3.58 MHz.

MULTIPLE PATTERN

CONVERGENCE
PATTERN

Pulse Amplitude |75 IRE units.

OPERATING INSTRUCTIONS
General

The normal operating instructions given in the Type 140
Instruction Manual are applicable to the 144 when operated
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with the COMP VIDEO PATTERN switch in the SINGLE
position. Setting the PATTERN switch to MULT position
makes it possible to allocate vertical segments of the
composite video output display to be occupied by any of
five different test signals.

Line Selection

Five columns of jumper pins are provided for setting up
the lines of the picture to be occupied by the various
available signals. Each column, identified on the circuit
board as A, B, C, D, and E, has eight jumpers, each of
which can be put into one of two positions: onto the center
and left pins (““0”) or onto the center and right pins (‘‘+").

Each jumper row represents a binary count in ascending
powers of 2 as noted on the board to the left of Column A
(1, 2, 4, 8, 16, 32, 64, and 128). With all jumpers in the
right-hand position (*’+"”), the total count becomes 1+ 2 +
4 + 8+ 16 + 32 + 64 + 128 equals 255. The count is
similarly additive for any combination of “0” and “+"
jumper positions. The jumpers are color-coded 1 through 8
(EIA, RMA, or RETMA color-codes) to assist in quick
identification. The count is reset for each field so the
selection range covers all active picture lines.

NOTE

Except for certain special effects, to be discussed
later, a jumper should always be securely installed in
either the “0” or the “+” position.

The functions selected by the five cclumns of jumper
pins are as follows:

Column E: Selects the first line of the Luminance/Color
Bar display segment.

Column D: Selects the first line in the Luminance/Color
Bar segment that will have chrominance added to the
luminance signal.

Column C: Selects the ending line of a Luminance/Color
Bar segment.

Column B: Selects the first line of the External Camera
Video display segment.

Column A: Selects the last line of the External Camera
Video display signal.

There is no Luminance Only portion of the
Luminance/Color Bar display when the front panel VIDEO
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switch is in the down position. In this mode, the segment is
continuous as set by the MOD STAIRCASE controls.

The NTSC line number in each field on which a selected
function will become effective is the binary count selected
by the jumpers plus 6. To obtain the start of the external
camera video segment at line 131, a binary count of 131
minus 6, or 125, is needed (64 + 32+ 16+8+ 4+ 1). The
gray (128) and red (2) jumpers in Column B would be set
to 0" and all the others in that column to “+".

The minimum selectable binary count for a function to
occur is 16 (equal to line 22). If abinary count of 15 or less
is set up, the function will be locked out by action of the
Vertical Blanking signal, which acts on the control logic to
keep video information other than VITS out of the Vertical
Blanking Interval. For binary counts of 16 through 255
(picture lines 22 through 261), any desired combination
can be set up.

If a count of 0 through 15 is set up for a stop function
(Column C or Column A), it is the stop function which will
not occur and the display, assuming a proper start function
has been initiated, will continue until it is automatically
reset by the Vertical Blanking pulse at the end of the field.

The technique of setting a stop function to 0 can be used
to obtain the continuation of a luminance/color bar or an
external camera video display segment through lines 261
and 262. Normally, the last available stop selection (binary
count 255) terminates the segment after line 260, leaving
convergence pattern on lines 261 and 262.

Segment Priorities

The selectable displays each carry a logic priority, to
cover instances where range selections overlap. This built-in
feature allows setting up some displays that would not
otherwise be possible.

First priority is given to External Video. Its display will
always appear on the selected lines, regardless of what else
may also be programmed to occur on those same lines.

Second priority is given to the Internal Luminance/Color
Bar display. Its programming takes precedence over the
Convergence Pattern, but not over External Video.

Third priority is given to the Convergence Pattern
(cross-hatch lines and/or dots). This display only occurs on
lines not otherwise programmed.
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Using the priority system, an External Video display can
be flanked above and below by color bars, with the
Convergence Pattern at the top and bottom of the screen.

As a side-effect of the logic priority system, the
Convergence Pattern display will be blanked by the selected
picture segment programmed for the Chroma-added portion
of the Luminance/Color Bar display even when there has
been no “‘Start Luminance/Color Bar Display” command
programmead (e.g., with Column E set to “0” or to some
point after the Column D setting). Where “ADD Chroma”
is set prior to “‘Start Luminance/Color Bar”, there will be a
blanked portion (no Convergence Pattern) from the
selected ““Add Chroma” line to the selected ‘‘Start
Luminance” line, and there will be no luminance-only
segment in the Color Bars display. The blanked portion
may be occupied by the External Video Segment if so
programmed, providing a blank ““frame” for this segment.

Special Effects

Repeated Segments. The jumpers represent binary
fractions of the field during which the function represented
by a given column is inhibited. The “128"" jumper inhibits
during the first half of the field when in “+” and in the
second half of the field when in the "“0” position. If itis in
neither position, the function can occur twice per field. If
both the “128” and ‘64" jumpers are removed, the
function can occur four times, and so forth. Some care in
programming is required to avoid confusion in multiple-
display modes, however.

The basic rules are:

(a) A start and stop both should be programmed to
occur within the first selected fraction of the field.
Example: Four repetitions of the Luminance/Color Bar
signal are desired. The start, add-Chroma and stop
jumpers should be set up to provide the complete
display between count 16 (line 22) and count 63 (line
69).

(b) To secure equal-duration recurrences, both the
start and stop functions must be programmed to repeat.
In the example above (4 occurrences), the "“128" and
64" jumpers must be disconnected in Columns E, D,
and C in order to obtain the same display each time.

(¢) The minimum binary count for a function to
occur in the first fraction is 16 (line 22). Assuming that
four occurrences are programmed (“64’" and ‘*128"
jumpers disconnected), the second cannot start earlier
than 16 lines past the ‘64’ count, or line 86. If the start
is set to 15 or less, it will not occur in the first quarter of
the screen, but will occur only at lines 70 + x, 134 + x
and 198 + x, where x is the binary count set up.

(d) Note that for External Video, only the signal
source is repeated, not the actual display. What appears
on screen will be whatever is in the camera’s field of
view at the selected locations, permitting apparently
independent pictures to be “windowed” from the same
camera.

Assume that the desired display consists of a section of
convergence pattern; an External Video input from a
camera showing current time and temperature, with wipe to
a second camera showing, for instance, a traveler with news
headlines or weather forcast; some more convergence
pattern, then luminance & color bars, then more
convergence pattern, then back to the External Video, this
time showing channel identification with wipe to program
listings; and finally, more convergence pattern.

Procedure: Normally, for single-occurrence displays, it is
convenient to plan duration and separation of the displays
on the basis of crosshatch squares (duration of one
crosshatch pattern segment is 17 1/2 lines, established by a
count of 17, 18, 17 in one field and 18, 17, 18 in the
opposite field). For multiple displays, however, the
repetitions of a given source are separated by a binary
fraction of the field (1/2, 1/4, 1/8 etc.) and the transitions
cannot all be made to coincide with the crosshatch lines.

The 240 active picture lines contain 13 5/7 crosshatch
squares of which perhaps 12 (210 lines from line 37
through line 246) will be visible in a typically overscanned
receiver.

For a full row of crosshatch across the top of the screen
(say, lines 37 to b5), External Video would be programmed
to start at line 56, which is binary count 50 (32 + 16 + 2).
If the External Video Start 128" jumper is removed,
External Video will also start again at line 56 + 128 = line
184.

If the duration of External Video were set to 3 full
crosshatch squares, the second segment would run to line
236, about 9 lines (1/2 square) from the bottom of the
screen of the hypothetical receiver. To get a full row of
crosshatch squares across the bottom, the External Video
duration must be set back to about 2 1/2 squares, or about
44 lines. External Video stop (Column A) would then be
set to line 100 (Binary 94 = 64 + 16 + 8 + 4 + 2). The
External Video Stop ““128" jumper should be removed (set
sideways) to obtain a repetition of the “’stop’ command.

The area from line 101 to line 183 is now open for
insertion of the Luminance/Color Bar signal. The area
encompasses a little less than b crosshatch squares. I the
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crosshatch positioning is adjusted to put a line at the top of
the screen (line 37), there will be a crosshatch line at line
107, one at line 124 or 125, another at line 142, one at line
159 or 160, and another at line 177. Setting the
Luminance/Color Bar display to run from line 126 (Binary
120 =64 + 32 + 16 + 8) to line 158 (Binary 152 = 124 + 16
+ 8 + 4), and adding Chroma at line 136 (124 + 4 + 2), then
provides complete crosshatch squares above and below the
color bar pattern.

The above allocations are purely arbitrary and may be
varied widely according to requirements.

Variant Patterns. The Luminance/Color Bar display of
the Ext Video display may be caused to occur twice in one
half of the display and not at all in the other half by
removing the /64" jumper from the start and stop segments
(storing the jumper on an unused pin), but leaving the
128" jumper in place, if the duration of the segment is
kept less than 48 lines.

A short-duration display in the top half of the screen,
plus a longer-duration display from the same source in the
second half of the display may be secured by programming
a start and stop in the first half, and removing the “128"
jumper only from the “’start” column. In the second half of
the display, the “stop” is still inhibited, so the source
remains enabled from the second “‘start’” point to the end
of the field.

Special Notes

Line 21, Field 2. Line 21 of field 2 contains a half-line of
video, which is driven from the convergence pattern
generator at all times. Depending on the setting of the
Convergence Pattern switches and position controls, this
line may show a half-line of dots, a half of a horizontal
crosshatch line, or nothing at all.

Start/Stop on the Same Line. A start and a stop for the
same function should never be set to the same line. With
several contradictory commands occupying the same
nominal interval, the exact sequence of events is
unpredictable (and in fact will change with changes in
temperature), with the hazard that two video signals may
be allowed to add, producing overmodulation. Under some
circumstances, the adding may occur at line 21 of field 2.

This precaution does not apply if the jumpers are set for
single displays (all jumpers at “’0" or “+"" positions) and the
binary count setting is 15 or less.

CIRCUIT DESCRIPTION

General

The circuit description in the Type 140 Instruction
manual is applicable to the 144 when operated with the
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COMP VIDEO PATTERN switch set to SINGLE. However,
minor differences may occur between schematics and
description as pin connectors have been added or pin
connector lettering has been changed. These differences will
not affect circuit operation. In MULT PATTERN, the
following description applies.

EXTERNAL VIDEO PROCESSING

Program Gate

The Program Gate consists of all components shown on
diagram 3b. The purpose of this circuitry is to select the
appropriate line(s) on which the internal/external video
signal will be displayed.

Five 10-diode ‘AND’ gates are driven by various timing
signals obtained from the field counter. At the proper time
(as determined by selectable pin connectors) a positive
pulse is obtained and applied to the External Video Logic
stage. These pulses are programmed at the factory for lines
74,90, 106, 179, and 211.

External Video Logic

The External Video Logic stage consists of U3015
through U3030, transistors Q3002 through Q3016 and
their associated circuitry (see diagram 12a). The purpose of
this circuitry is to provide properly timed signals which will
allow the insertion of the multipattern displays on the
line(s) determined by the Program Gates.

To understand circuit operation, assume factory preset
information to the Program Gate circuitry. Under these
conditions, internal vertical blanking (VITS may or may
not be present, depending on front-panel control settings)
will be displayed on lines 1 through 21 of both fields,
convergence pattern on lines 22 through 73, internal gray
scale (luminance) on lines 74 through 89, internal color
bars on lines 90 through 105, convergence pattern on lines
106 through 178, external video on lines 179 through 210,
and convergence pattern on lines 211 to vertical blanking.

During vertical blanking, the vertical drive pulse turns
Q3022 off, pulling pins 5 of U3015, U3020, and U3030
(set-reset flip-flops) high. Pins 6 go low and pins 7 high.
With these outputs, Q3022 is off, allowing no external
video to be displayed; Q3014 is off, allowing no internal
gray scale to be displayed; and Q3016 is off, allowing no
internal color bars to be displayed. (During color bar VITS,
CR3016 is forward biased via S24 to turn Q3016 on for
one line, allowing the color bar VITS.) Note that all inputs
to U3010 are now low. Under these conditions, Q3004
could turn on, reverse biasing CR3004 and allowing
convergence pattern to be displayed via Q3008 and Q3010.
Since this is an undesirable condition during vertical
blanking time (also during internal gray scale, color bar
time, and external video time), some method of
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convergence pattern lockout is needed. This is accom-
plished by Q3006, which is one input of a two-input
“PHANTOM AND" gate, the other input being the output
of U3010. Composite blanking turns Q3006 on, to hold
Q3004 off. This action keeps CR3004 forward biased, and
convergence pattern is locked out. To prevent any delay in
convergence pattern lockout caused by Q3004 and Q3006,
CR3009 is also forward biased by the composite blanking
signal to insure lockout of convergence at the start of, and
at the end of, vertical blanking.

At the end of vertical blanking, Q3002 turns on and pins
5 of U3015, U3020, and U3030 return to a low state.
However, the output of the flip-flops will not change.

Composite Blanking now allows CR3004 and CR3009 to
become reversed biased during active line time for lines 22
through 73, and the convergence pattern is displayed.
Convergence gain is set by R3013.

At the beginning of line 74, a pulse from the Program
Gate circuitry sets pin 1 of U3015A high, causing pins 7 to
go low, pin 6 high. The high on pin 6 inhibits U3010 and
convergence pattern is eliminated from the display. Pins 1
and 2 of U3025A are now both low, which turns Q3014
on, allowing the internally-generated gray scale to be
displayed.

At the beginning of line 90, another pulse from the
program gate circuitry sets pin 1 of U3020A high, causing
pins 6 to go high, pin 7 low. U3025B now allows Q3016 to
turn on, and the color bar pattern is displayed.

At the beginning of line 106, another positive pulse from
the Program Gate circuitry sets pins 5 of U3015 and U3020
high. This action shuts Q3016 and Q3014 off, eliminating
the color bar display; but sets U3010 as described earlier to
display the convergence pattern.

At the beginning of line 179, pin 1 of U3030 is set high
and pin 6 goes high. Pin 6 going high inhibits the
convergence pattern being displayed, and turns Q3022 on
to drive the external video circuitry.

Video Amplifier

The External Video Amplifier consists of all components
on diagram 12b. The purpose of this circuitry is to provide
external video from either or both external inputs, and pre-
sent them on the display. Each input is a high impedance
loop-thru input, and must be terminated into 75 ohms. A
front-panel VIDEO WIPE control, R70, determines which
input is to be displayed. This control will be discussed
later. Since both the A and B amplifiers have identical
circuitry, including clamps, only the A amplifier and
clamp will be discussed.

The external video signal is applied to a standard RC
coupled amplifier having a gain of about 4.5. R3025 and
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C3025 are provided to set the AC and DC stage gain. The
signal is then applied to emitter follower Q3026.

Since the amplifier is AC coupled, some means of DC
restoration is needed. This is accomplished by delaying the
composite sync signal so that clamping will occur during
the external video signal back porch time. The delay is
accomplished via Q3042, Q3044, and Q3046. The delayed
composite sync pulse then saturates Q3036, and clamps the
external video signal at O volts during back porch time.
L3036 and C3036 prevent any 3.58 MHz from interfering
with the clamp circuitry. This clamp signal drives Q3028,
which will be described later.

Switching the external video signal to display either A or
B, or both A and B, is accomplished by Q3064, Q3068,
Q3050, Q3052, and Q3056, which are dependent upon the
setting of the front-panel EXT VIDEO WIPE control,
R70. For this description, assume that R70 is at the B
position, and an external video signal is applied to the
external A input.

The positive pulse developed by U3030 during lines 179
through 211 is inverted by Q3022 (see diagram 12a)
and applied to Q3072. Q3072 turns off, and if Q3070 is
off, allows Q3066 to turn on. Q3070, driven by composite
blanking, prevents any external video during sync time.
With Q3066 turned on during active line time, current is
available to the differential comparator, Q3064 and Q3068.
Since R70 is set at +3.6 volts (B position), Q3064 will
conduct according to its base drive. Base drive for Q3064 is
a ramp produced by integration of the composite sync by
R3071 and C3062. Ramp drive will allow switching at any
point in time during an active line, as determined by the
setting of R70. (For example, if both A and B were being
displayed on an equal time-shared basis, one half of a
particular line would contain video information from A and
the second half of that same line would contain
information from B.) The output pulse from Q3064 drives
Q3050.

Q3050, Q3052, and Q3056 form another differential
comparator with current supplied via Q3054. (If Q3066 is
off, all current via Q3054 is through Q3056 to another
differential comparator, Q3058 and Q3060. R3068 and
R3069 divide the current in such a manner as to allow
Q3060 to pass only the required current to offset any DC
bias current requirements of Q3040 and Q3030, to hold the
output of O volts.) Since R70 is at the B position, the
drive to 03050 turns off Q3056 and the current switches to
Q3050. All current must now pass via Q3028 and Q3030.
Any signal now driving Q3028 controls current through
Q3030, and the desired video output is obtained.

MAINTENANCE
Replace existing circuit board pictures with the
following. One board is new (EXTERNAL VIDEO

PROCESSING). All other information in the Type 140
manual is applicable to the 144.
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‘BB’ Shield for ‘BA’

‘BA’ Brn on wht

‘AV’ Blk on wht
‘AU’ Brn-orn on

‘AT’ Red on wht
‘AS’ Brn on wht -

‘AR’ Orn on wht
‘AP’ Yel on wht
AN’ Grn on wht

‘AM’ Red-yel on wht
‘AL’ Red-yel on wht

*AK’ Vio on wht
‘AJ’ Vio on wht
‘AH’ Blk on red
‘AG’ Gry on wht
‘AF’ Gry on wht

‘AE’ Blk-brn on wht
‘AD’ Blk-red on wht
‘AC’ Blk-orn on wht

‘AB’ Blk-yel on wht

‘C’ Shield for ‘B"
‘D’ Shield for ‘E’
‘E’ Orn on wht coax

‘B” Wht coax

coax | . o [l o E E AN : R@g,m*f

wht

‘2’ Brn on wht ‘X’ Brn on wht

: v’ B wht
‘AA’ Brn on wht non

+=—‘H’ Brn on wht coax

;
~— ‘G’ Shield for ‘H’,

%

‘K’ Brn on wht
‘L Brn on wht
‘M’ Shield for ‘N’

N’ Red on wht coax

‘P’ Blk-yel on wht
‘R’ Vio on wht

‘S’ Blu on wht

‘T’ Blk-blu on wht

‘U’ Blk-grn on wht
‘V' Brn-yel on wht

‘W’ Blk-orn on wht

Fig. 3. BAR DRIVE and VIDEO OUT board; component identification and wire color code.
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‘J’ Vio on wht

‘D’ Orn on wht ‘K’ Brn-grn on wht

‘E’ Brn-yel on wht
‘F’ Bik-grn on wht
‘G’ Red-yel on wht
‘H’ Blk on red
‘I’ Brn-blu on wht

‘L’ Red-orn on wht
‘M’ Red-vio on wht

‘C’ Blu on wht
‘B’ Red on wht
‘A’ Brn on wht

0" Blk

‘BG’ Red-orn on wht — (' G
‘BF’ Red on wht ——»

‘BE’ Blk-orn on wht—s K
‘BD’ Orn-blu on wht — §

©

S

‘BC’ Brn-grn on wht 1 @|® i
U3ss & & B Uzoo

‘AT’ Gry on wht ——
‘AS’ BIk ————*

‘BB’ Blk-gry on wht i ‘ / / ) J sﬁ /

‘N’ Red-blu on wht

‘P’ Brn-red on wht

‘T’ Blk-vio on wht
‘U’ Orn on wht

'V’ Blu on wht
‘W’ Bik-red on wht

‘X’ Grn on wht
‘Y* Grn on wht

‘AC’ Blk-grn on wht
‘AD’ Yel on wht
‘AF’ Blk-brn on wht

‘AG’ Orn on wht

‘AH’ Grn on wht
‘Al” Yel on wht

‘AJ’ Orn on wht
‘AK’ Red on wht
‘AL’ Brn on wht

Fig. 4. FIELD TIMING board; component identification and wire color code.
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‘AG” Yel on wht ‘AN’ Gry on wht
‘AH’ Bl'k on wht ‘AP’ Shield for ‘AR’
AJ’ Red on wht ‘AR’ Red on wht coax
‘AK’ Orn on wht ‘AS’ Vio on wht
‘AL’ Brn on wht
‘A’ Blk on wht

*AE’ Brn-orn on wht - e R3062

‘AD’ Blk : o ‘;(‘
¢ CR3030

‘B’ Blk-grn on wht

‘C’ Brn-gry on wht
‘D’ Brn-blu on wht
‘E” Orn on wht

‘AB’ Grn on wht

‘Z’ Blk-orn on wht

‘X’ Red-yel on wht
‘W’ Blk on red
“v* Blk on red
‘U’ Blk on vio

‘F’ Shield for ‘G’
‘G’ Brn on wht coax

‘R’ Brn on red

; R3055F i
3056

0305 03050

2048d 030IA TV

03044503042?

‘M’ Yel on wht a ‘H’ Blk on wht coax
‘K’ Shield for ‘L’ “J’ Shield for ‘H’

‘L’ Brn on wht coax

‘P* Brn on wht

Fig. 5. EXTERNAL VIDEO PROCESSING board; component identification and wire color code.


















































































































