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TECHNICAL DATA

Power Required

117 volts
60 cycles, single phase
135 watts

Fuse

4 amperes

Tube Complement

RCA 12AT7
RCA 6UB
RCA 6ALS
RCA 5687
RCA 6CL6
RCA 6AS7
RCA 12AX7
RCA 0B2
RCA 5vi
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Input Signals Required

4 volts p/p Mixed Blanking
4 volts p/p vertical Drive

Output Signals

Selector Switch Signals

Posiia Green, Red, Blue
1.0 volt p/p
Pos. 2 0%, *i", White
1.0 volt, p/p
Pos. 3 Green, Red, Blue
®0%, M* _white
1 volt p/p
split Field

Pos. 4 Green, Red, Blue
0.75 v plp
P 1 WhEte
1.0 volt p/p
Split Field

Dimensions and Weight

Height - 14 inches
width - 19 inches
pepth = 9 inches
weight - 30 pounds

DESCRIPTION

The MI-34001-C Color Bar Generator is de-
signed to facilitate adjustment of the color-
plexer in a colored television transmitting
system., It generates video waveforms or
pulses which, when fed to the green, red and
blue input circuits of the colorplexer -
connected to a color monitor - cause the
formation of a color bar test pattern. In
addition, it is capable of providing a split
field color bar pattern with standard color
bars at the top of the raster, and two
special "Q" and "I" test bars, and a white
bar in the bottom half of the raster. An
integral regulated power supply and stabi-
lized circuit design insure stability of
operation.

In operation, the trailing edge of the
horizontal blanking pulse triggers the green
multivibrator; the firing of the green
multivibrator trips the red multivibrator,
and the firing of the red multivibrator trips
the blue multivibrator. In this manner the
first pulse for each of the primary colors is
produced on each color circuit. The trailing
edge of the red pulse initiates the second
blue pulse; the trailing edge of the green
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pulse triggers the second red and the third
blue pulse, and the trailing edge of the
second red pulse triggers the fourth blue
pulse. Refer to figures 2 and 3.

The trailing edge of the horizontal blank-
ing pulse initiates the "Q" pulse, the trail-
ing edge of the "Q" pulse triggers the "I"
pulse and the trailing edge of the "I'" pulse
triggers the white pulse.

Field splitting is accomplished by
electronic switching, triggered by the lead-
ing edge of the vertical drive, so that the
color bars will appear in the top half of the
picture while the test bars appear in the
lower half, whenever the pattern selector
switch is in either position 3 or 4.

The equipment is so designed that the
color bars occur in the descending order of

their luminance content, i.e. white, yellow,
cyan, green, magenta, red, and blue, Limiting
action insures a constant output level for
all of the color bar signals, of one volt,
peak to peak. The special "Q" and "I" pulses
are provided to simplify phase adjustment of
the subcarrier signals. The white signal is .
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Figure 2 - Color Bar Pulses and Pattern

provided to facilitate white balance adjust-
ments in the colorplexer.

A four position selector switch provides
outputs as follows:

Position 1: Full raster - red, blue, and
green output pulses at a one volt level.

Position 2: Full raster - "Q" and "I"
pulses at a one volt level from separate out-
put jacks, and a pulse of one volt level from
each of the red, blue and green output jacks
for producing a white signal.

Position 3: Half raster each - alter-
nating - of the outputs provided by positions
1 and 2.

Position 4: Same pattern as position 3,
except that the red, blue and green outputs
are reduced to 0.75 volt or 75 percent of the
higher level.

NOTE: The reduced level of the color
bar outputs is provided to prevent
overmodulation of the transmitter
when using the bar pattern. At the
higher level, saturated yellow would
exceed 100 percent modulation.
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The generator is assembled upon a bath-tub
type chassis, 14 inches high designed to
mount in a standard 19 inch rack. Input and
output connectors are mounted on brackets in
the rear of the chassis.

Circuit

Refer to the schematic diagram figure 6,
Composite blanking arriving at J1 is the
primary timing signal for the generation of
the color bars. This signal is amplified by
tube V1A (the grid of which is clamped to
ground by diode CR1), differentiated by C2
and R6, and applied to the cathodes of tubes
ViB and V2A. The polarity is such that the
trailing edge of horizontal blanking produces
a negative pulse at this point. With PATTERN
switch S1 in position 1, COLOR BARS ONLY, the
grid of tube VIB is connected to ground and
the grid of tube V2A is biased negatively.
The cathode of tube V1B is biased positively
by R4 so that this tube conducts ohly during
the negative pulses at the trailing edge of
horizontal blanking. The biasing of tube V2A
is such that it never conducts when switch S1
is in this position. :




When the triode is non-conducting, a
current is flowing through the output
termination, through tube V4, and resistors
R13 and R14 to the -80 volt supply. This
current may be adjusted by R13 to be exactly
the value which would produce minus one (1)
volt across the output termination (approxi-
mately 13 ma). Then, when the multivibrator
is triggered by tube V1B, conduction will be
switched from the pentode to the triode
gsection of tube V3, the triode will conduct
enough current to cut off tube V4, which
changes the current in the output termination
by the same amount set by resistance R13,
producing an output pulse of exactly one volt
amplitude. This circuit depends only on the
value of the negative plate supply voltage
which is accurately regulated and not the
tubes, so that the output signal level is
very stable.

Timing of the multivibrator circuit is by
the discharge of capacitor C4 through re-
sistor R16 during the time when the triode
section is conducting. This timing is also
highly stabilized by the action of the
current-regulating circuit in the cathode of
the triode section.

When the PATTERN selector switch S1 is in
the second position TEST PULSES ONLY, the
biasing of tube V1B and tube V2A is such that
tube V1B never conducts, and tube V2A ampli-
fies the triggers. In this case, the color
bar circuits are non-operative, and the "Q"
multivibrator tube V10 is triggered. This
circuit operates the same as one of the color
bar multivibrators to produce an output on
the "Q" test pulse line. Width is adjustable
by capacitor C16 to be equal to the first
color bar. The output of tube V10 triggers
tube V11 in sequence, to produce the "I" test
pulse. Similarly the trailing edge of the "I"
test pulse triggers the white pulse multi-
vibrator tube V12. This multivibrator is
similar in operation to the others already
described, but the output couples simul-
taneously to all three color lines so that
exactly equal signals may be generated in all
three colors,

The output of the white multivibrator is
coupled from the cathode of tube V12A through
the white balance controls and their re-
spective diodes V4, V7, V9 to the three color
bar outputs. The diodes only conduct during
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the white pulse, and they therefore do not
interfere with the normal operation of the
color bar circuits. However, during the white
pulse these diodes connect the same pulse to
all three outputs providing exactly corre-
sponding signals. The amplitude of the three
white pulses may be balanced to the same
level by adjustable resistors R37, R42 and
R52.

On the third position of S1, BOTH 1.0 V
BARS, the operation of the color bar
generator is switched electronically from
color bars to test pulses in each field so
that color bars appear in the top half of the
raster, and test bars appear in the bottom
half of the raster. All signal amplitudes are
one volt, The electronic switching signal is
generated by a 60-cycle square wave stabi-
lized multivibrator tube V5 triggered by the
leading edge of the vertical drive through
tube V2B. The timing of the switching point
is adjusted by resistor R26, the Keyer
Balance Control.

The fourth position of PATTERN switch S1

provides the same test pattern as the third

position except that the output level of the
color bars is 0.75 volt. All other signals
including the white test pulse remain at

1.0 volt, This is accomplished by shunting -
the termination resistance of the color bar -

outputs down to 56 ohms. The output of the

white pulse circuit is increased by 25% to =~

keep this level at 1.0 volt by shorting out
resistors R99 - R100. The output waveforms of
the color bar generator for this test pattern
are shown in figure 3.

The amplitude controls on the "Q" and "I"
test pulses may be adjusted on positions 2,
3 or 4, since these pulses do not change
amplitude when S1 changes.

The power supply for the color bar
generator uses tube V18 as the rectifier,
Tube V15 is a conventional series regulator
driven by the d.c. amplifier tube V16. Tube
V17 is the voltage reference tube, connected
so that the circuit regulates the -80 volts.
The positive 205 volt supply is determined by
the load current of the negative regulated
supply and is shunt regulated slightly by
tube Vi14.
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Figure 4 - Location of Parts (front view)
INSTALLATION ceptacles on the colorplexer. Connect the two
ke pronged male connector to a 117-volt 60-cycle
unting single-phase current.

The MI-34001-C Color Bar Generator may be
mounted in any standard 19 inch rack; such as
the RCA Type BR-84 (MI-30951 series) Cabinet
Rack. The generator occupies 14 vertical
inches of panel space.

Connect ions

All connections are made at the rear of the
unit. Input connections are made to four
bracket mounted connectors on the right hand
side of the chassis - rear view. Connect
blanking lines to the upper pair of con-
nectors, and connect vertical drive lines to
the lower pair.

Five output connectors are bracket mounted
on the left side of the chassis. Connect
these outputs to the corresponding re-
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OPERATION

The generator may be turned on and off by
a POWER switch, conveniently mounted at the
lower left side, on the front of the chassis.

A four position PATTERN selector switch,
mounted on the right of the chassis provides
the following outputs:

Position Output

1 Red, blue, and green output
pulses at a one volt level. With
the generator connected to a
colorplexer and colored tele-
vision monitor these pulses will
produce colored bars occupying
the full raster.
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Position (Cont'd.) Output (Cont'd.)

2

“0" and "I" test pulses at a one
(1) volt level from separate out-
put jacks, and a pulse of one
volt level from each of the red,
blue and green output jacks. The
three simultaneous color pulses
constitute the white signal. Test
bars occupy the full raster.

3 combination of outputs provided
by positions 1 and 2. Color bars
occupy upper half of raster, and
test bars the lower half.

4 Same as position 3, except red,

blue and green outputs reduced
to 0.75 volt.

T R I T T T T T TR T

SERVICE
Alignment of Color Bars

1. Refer to the schematic diagram figure 6.
Set the pattern switch to the first, or COLOR
BARS ONLY position.

2. Connect the GREEN OUTPUT to the input
of a cathode ray oscilloscope.

3. Synchronize the oscilloscope with mixed
blanking pulses.

4, Feed mixed blanking signal through a
500 mmf capacitor to the oscilloscope. This
will serve to indicate the length of one line.

5. Adjust the oscilloscope so that the
interval between the trailing edge and the
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leading edge of the horizontal blanking pulse
equals seven (7) centimeters.

6. Adjust the green bar width - by C4 -
to equal 4/7 of a line or four (4) centi-
meters,

7. Adjust the green bar amplitude - by
R13 - to equal one (1) volt p/p.

8. Remove the GREEN OUTPUT, and connect
the RED OUTPUT to the oscilloscope.

NOTE: Both red and green pulses may
be fed, simultaneously, to a single
trace oscilloscope if each signal
is taken off its output through a
56 mmf capacitor. In all that fol-
lows this method of connecting two
signals to the oscilloscope simul-
taneously is optional.

9. Adjust the red bar width - by Cl1 - to
equal one-half (1/2) the width of the green
pulse, or two (2) centimeters wide.

10. Adjust the red amplitude - by R30 -
to equal one (1) volt p/p.

11. Remove the RED OUTPUT, and connect the
BLUE OUTPUT to the oscilloscope, or connect
both the RED and BLUE OUTPUTS to the oscillo-
scope through separate 56 mmf capacitors.

12, Adjust the blue bar width - by Cl4 -

p to equal one-half (1/2) the width of the red

pulse, or one (1) centimeter wide.

13. Adjust the blue amplitude - by R46 -
to equal one (1) volt p/p.
see
Alignment of Test Pulses

third, or BOTH 1.0 V BARS (color bars and
test pulses).

2. Remove the BLUE OUTPUT, and connect the
"Q" OUTPUT to the oscilloscope, or connect
both outputs to the oscilloscope through
separate 56 mmf capacitors.

3. Adjust the "Q" bar width - by C16 - to
equal the width of the blue pulse - one (1)
centimeter.

4. Adjust the "Q" amplitude - by R58 - to
equal one (1) volt p/p.

>
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5. Remove the "Q" OUTPUT and connect the
"I" OUTPUT to the oscilloscope. Alternatively,
connect both BLUE and "I" OUTPUTS, through
56 mmf capacitors.

6. Adjust the "I" pulse bar width - by C18
- to equal the width of the blue pulse - one
(1) centimeter.

7. Adjust the "I" amplitude - by R65 - to
equal one (1) volt p/p.

8. Remove the "I" OUTPUT - and BLUE if
connected - and connect the RED OUTPUT to the
oscilloscope.

9. Adjust the WHITE BAR WIDTH - C20 -
to equal the width of the red pulse - two
(2) centimeters.

10. Adjust the WHITE BALANCE - R42 - on
the red channel, so that the amplitude of the
white pulse equals that of the red pulse.

11. Remove the RED OUTPUT and connect the
BLUE OUTPUT to the oscilloscope.

12. Adjust the WHITE BALANCE - R52 - on
the blue channel so that the white pulse
amplitude equals that of the blue pulse.

13. Remove the BLUE OUTPUT and connect the

g GREEN OUTPUT to the oscilloscope.

14. Adjust the WHITE BALANCE - R37 - on
the green channel, so that the white pulse
amplitude equals that of the green pulse.

NOTE: There may be a slight change
in the width of the pulses when the
amplitude of the pulse is adjusted,
However, once the amplitude is set
properly, the width of the pulse
may be changed without affecting
the amplitude.

Fuse Replacement

When replacing a blown fuse, make sure that
the replacement fuse is of the same type and
rating - four (4) amperes - as the one
furnished with the generator.

Tube Check

Refer to the tables of tube voltages for
typical tube operating voltages. Voltages
should not vary more than five (5) percent
from the indicated values.
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Replacement Parts

The following parts list is included to
provide identification when ordering replace-
ment parts. Order from RCA Replacement Parts
Department, Camden, N.J., giving the De-

scription and Stock Number of the parts
wanted. Replacement parts supplied may be
slightly different in form or size from the
original parts, but will be completely inter-
changeable with them.

LIST OF PARTS

Symbdol ] Stock Symbol 1 Stock
To. Description o ¥o. Description To
c1 Capacitor, mica, 4700 mmf, 39668 R1 Resistor, composition, 502210

+10%, 500 v 1000 ohms, +10%, 1/2 w
c2 Capacitor, mica, 150 mmf, 99652 R2 Resistor, iomposition, 30649
+5%, 500 v 2.2 meg, £10%, 1/2 w
c3 Capacitor, mica, 15 mmf, 93943 R3 Resistor, composition, 522322
+5%, 500 v 22,000 ohms, £10%, 2 w
c4 Capacitor, variable, 54221 RY Resistor, composition, 502422
ceramic trimmer, 7-45 mmf 220,000 ohms, +10%, 1/2 w
c5 Capacitor, mica, ¥ mmf, 95320 RS Rm, 502110
+5%, 500 v 23 1 = — w
cé Capacitor, mica, 680 mmf, 39648 R6 Resistor, composition, 502310
+5%, 500 v 270 10,000 ohms, +10%, 1/2 w
G Capacitor, mica, 1100 mmf, 99667 R7 Same as R3
+5%, 500 v : .
R8 Resistor, composition, 36714
c8 Capacitor+ paper tubular 94928 15,000 ohms, +10%, 1/2 w
-01 mf, "10?' 400 v R9 Resistor, composition, 502339
c9 cipacitor, mica, 470 mf, 76992 39,000 ohms, £10%, 1/2 w
15%, 300 v R10 Resistor, composition, 502239
c10 Same as C3 3900 ohms, *+5%, 1/2 w
Ci1 Same as Cu 1 R11 Resistor, compoiition, 502447
ci2 same as C§ 33Mmf 470,000 ohms, *10%, 1/2 w
R12 Resistor, composition, 502333
€13 Seme as L& LEM ][ 33,000 ohms, T10%, 1/2 w
c1y Sewe as: A R13 Resistor, variable 72523
C15——t3ame—a6-Gé- carbon, 2500 ohms, +10%
. > C .
Cc1é Same as C4 R1Y4 Resistor, CO_I'I_IPOS“IOH, 522243
C17 Same as C5 o oo tggms. _5"':"” 5
esistor, composition, 51223
c1i8 Same as C 3900 ohms, +10%, 1 w
€19 Same as €5 R16 Resistor, composition, 502520
20 Same as Cl 2 meg, ¥5%, 1/2 w
c21 Capacitor, electrolytic, 32400 R17 Reststor=composition, 502247
20 mf, 450 v 4 700-ohms—E10%—112 w
Cc22 Capacitor, dry electrolytic, 93406 R18 Resistor, composition, 44211
125 mf, 350 v 47,000 ohms, T10%, 2 w
C23,24 |capacitor, electrolytic, 37308 R19 Resistor, composition, 502122
40 mf, 450 v 220 ohms, 5%, 1/2 w
CR1,2, |Crystal, diode 1NZ4A 59395 R20 Same as R18
3 R21 Resistor, composition, 502210
F1 Fuse, 4 amp, 3 AG 95255 1000 ohms, +10%, 1/2 w
J1 to Connector, coaxial 51800 R22 Resistor, composition, 502322
'J9] 22,000 ohms, *10%, 1/2 w
ncl. g 1
R2, Resistor, composition 02
J10 connector, 2 contact 48743 % 33,000 ohme, £5%, 177 L
maie A;C' b R2Y Same as R22
ki Rigc;c\gr:'rieg?nlggr;'illiamps. R25 Resistor, compoiition, 502482
d.c., 150 ohms resistance 820,000 ohms, £5%, 1/2 w
R26 Resistor, variable, 33709
P%gto Plug, male connector 66344 carbon,'i meg, +10%
Incl. R27 Same as R23
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