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FIRST AID

WARNING!

Operation of electronic equipment involves the
use of high voltages which are dangerous to life.
Operating personnel must at all times observe all
safety regulations. Do not change tubes or make
adjustments inside the equipment with voltage
supply on. Under certain conditions dangerous
potentials may exist in circuits with power con-
trols in the off position due to charges retained
by capacitors, etc. To avoid casualties, always
discharge and ground circuits prior to touching
them.

ABOUT FIRST AID

Personnel engaged in the installation, operation
and maintenance of this equipment or similar equip-
ment are urged to become familiar with the follow-
ing rules both in theory and in the practical appli-
cation thereof. It is the duty of every radioman to
be prepared to give adequate First Aid and there-
by prevent avoidable loss of life.

PRONE-PRESSURE METHOD OF
RESUSCITATION
1. PROTECT YOURSELF with dry insulating material.

2. BREAK THE CIRCUIT by opening the power
switch or by pulling the victim free of the live
conductor.

DONT TOUCH VICTIM WITH YOUR BARE
HANDS UNTIL THE CIRCUIT IS BROKEN.

FIRST DEGREE BURN
SKIN REDDENED

BAKING SODA
UNGUENTINE

SECOND DEGREE BURN

SKIN e._ws'i“:/

BAKING SODA
WET COMPR
TANNIC A
FOILLE JELLY
OLIVE OIL,TEA

THIRD DEGREE BURN

FLE

CHARRE

-]

BAKING Si

(A)

3. LAY PATIENT ON STOMACH, one arm extended,

the

other arm bent at elbow. Turn face outward resting on

hand or forearm.

4. REMOVE FALSE TEETH, TOBACCO OR GUM from patient’s

mouth.
5. KNEEL STRADDLING PATIENTS THIGHS. See (A).

6. PLACE PALMS OF YOUR HANDS ON PATIENT'S BACK

with little fingers just touching the lowest ribs.

7. WITH ARMS STRAIGHT, SWING FORWARD gradually
bringing the weight of your body to bear upon the

patient. See (B).
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. SWING BACKWARD IMMEDIATELY to relieve the pres-

sure. See (C).

. AFTER TWO SECONDS, SWING FORWARD AGAIN.

Repeat twelve to fifteen times per minute.

. WHILE ARTIFICIAL RESPIRATION IS CONTINUED, HAVE

SOMEONE ELSE:

(a) Loosen patient’s clothing.
(b) Send for doctor.

(c) Keep patient warm.

. IF PATIENT STOPS BREATHING, CONTINUE ARTIFICIAL

RESPIRATION. Four hours or more may be required.

. DO NOT GIVE LIQUIDS UNTIL PATIENT IS CONSCIOUS.




TABLE OF CONTENTS

PRCHNICALBIRIMBARY: . e Fovace el matis ermmmis s s o v a et eI A S R4 o 3 W09 4
Electrical SpecifICations. ... icossviivbissisionsss sies ssisinaialtes ss aus alofsseimen a
Mechanical Specifications ... ... sevsinesanges SR BT e s B Rl v e
TUDE COMPICIENE 5o fiviesaivin s o Sinlsiais s sinatale s ate oia s/e bssse aTalth o o 510 aly e oiuislble o goare

1072 ) 801 5" i o L 7 - e e R S e U s R e e e B R R

RECOMMENDED TEST EQUIPMENT ... :ccocceasesssasonssonnsnsssnsesaonsssss

G f e g DAL G (G [ RS O e L B RS R e S S S e G R S R R

0. E B ] e e e N s e DL P st (R e i e A S T RS

ADTUSTMENT PROCEDERES i coile v siusesisias s s s s isiosiaiaieio s & o e siaraseise sisars s e s
Initial BOMEEMERER | i sl sl el b et rin wieiei R e ke e ke al el w38 iwie ew 6 Lvae e 8
Phase Shifter o A T L e O i A S Bt - st o
CIGIOBBIBXRE S sl oo waiata aze ioutv giakalaToie Wb afins f iy almtslats it e vee s nlin 8 410 SLETATMTo n 10 L0 010 00 B4

OPERATION AND MAINTENANCE ... ..iuiiiieiieeneerosnnoereosnsnsannnnans

e e R T SV e S O A e R

LIST OF ILLUSTRATIONS

Figure
1 Block Diagram, Principal Functions of RCA Type TX-1B Colorplexer ......
2 Waveform of Colorplexed Color Bar Video Signal ................0000ann.
3 Schematic Diagram, TX-1B Colorplexer ............ceveeeieiriencnnnnns

4 Schematic Diagram, 3602 Phase Shifter .............ccccvievveennenenn.

¢

5=



TUBE COMPLEMENT

COLORPLEXER CHASSIS

Symbol RCA Type Function
Vi 6AU6 M and Sync. Amplifier
V2 6AH6 I Amplifier
V3 6AH6 Q Amplifier
V4 6AU6 I Amplifier
V5 6AU6 Q Amplifier
V6 12AU7 I Phase Splitter; Q Phase Splitter
VT * I Modulator
V8 * I Modulator
V9 * Q Modulator
V10 * Q Modulator
Vi1 6AU6 M Adder
vi2 6AUG Chroma Adder
V13 6AL5 Retrace Clamp
Vi4 6ALS5 I Modulator Clamp
V15 6AL5 I Modulator Clamp
V16 6ALS Q Modulator Clamp
V17 6ALS Q Modulator Clamp
vis 6AU6 0° Subcarrier Amplifier
V19 6AU6 900 Subcarrier Amplifier
V20 12AU7 Horizontal Delay Amplifier
va1 0B2 Regulator
Va2 6U8 Video Amplifier
V23 6BQT7A Video Amplifier
V24 6U8 Video Amplifier
V25 6BQTA Series Amplifier
V26 5687 Video Output Amplifier
Va1 5687 Video Output Amplifier
V28 0A2 Regulator
V29 6U8 Retrace Blank. MV. and Clamp Osc.
V30 6U8 Retrace Clamp Driver and Clamp Driver
V31 6AL5 Qutput Clamp
V32 6AU6 Burst Flag Inverter
V33 * Burst Keyer
V34 6AU6 Burst Adder

* RCA Stock No. 204603

PHASE SHIFTER CHASSIS

Vi
V2

6AUG6
6AU6

Subcarrier Amplifier
Subcarrier Driver

bR




EQUIPMENT LIST

The following items comprise the RCA Colorplexer, MI-40209-A:

Colorplexer chassis, including all tubes

Delay Line, approx. 32 feet long
Delay Line, approx. 26 feet long

Instruction Book IB-36224

RECOMMENDED TEST EQUIPMENT

The following test equipment is recommended to facilitate adjustment and maintenance of

the RCA Colorplexer:

VoltOhmyst, RCA Type WV-97A
Oscilloscope, RCA Type TO-524D

Color Bar Generator, RCA MI-34001-C
Color Signal Analyzer, RCA MI-34016-A
Cross-Over Filter, RCA MI-34021 (part of RCA Linearity

Checker, MI-34017-A)

CHROMINANCE

SYNC IN
CAMERA IN MONOCHROME (M) AND SYNC
R G B | v
To o) ‘
D MODULATORS
ot MATRIX | T
o |
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|
ey, B |DELAY ADDERS
el HOR. DR. IN
| UNIT
.'{"0-&»
|
|
u*i_, BURST GENERATOR
B-473/358-0
000 SUBCARRIER IN| | BURST FLAG IN
RG6GBQI (3.579 MC)

BARS IN

Figure 1 - Block Diagram, TX-1B Colorplexer
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DESCRIPTION

The RCA Colorplexer, MI-40209-A, is a rack-mounted unit which combines, on one
chassis, the circuits required to produce a composite color television signal from the various
individual signals originating in a color television signal-generating system. Its functions as
shown in the Block Diagram, Figure 1, are as follows:

1. Cross-mixing, or matrixing, red, blue, and green video signals from a color
television camera chain, from a color-slide scanner, or from a color-bar generator, in
proper proportion to produce a luminance signal (which is equivalent to a monochrome video
signal) and to produce two color-difference or chrominance signals.

2. Suppressed-carrier modulation of the subcarrier by each of the two chrominance
signals in phase quadrature, so that the color information conveyed by each may be trans-
mitted within the same frequency limits.

3. Adding standard sync signals to the video and color information.

4, Inserting burst flag signals of suitable amplitude and duration into the composite
color television signal.

5. Filtering the chrominance signals to maintain their required bandwidth.

6. Compensation for delays in the signals introduced by filtering of the chrominance
signals.

7. To provide suppression of spurious signals during horizontal blanking or retrace
time before addition of standard sync and burst signals.

8. Shifting phase of incoming 3.579545 megacycle subcarrier through 360° to allow
matching of several Colorplexer outputs with respect to subcarrier phase.

Operating controls for the various functions are mounted on the front of the chassis, as
are the test jacks which are connected to key points in the circuitry for observation of
waveforms.

Provision is made at the Colorplexer's input for selecting either camera signals or color
bar test signals for transmission through the unit. When the selector switch is in the BARS
position, two additional inputs are included, which are for special test pulses supplied by the
RCA Color Bar Generator.

Figures 3 and 4 are the Schematic Diagrams of the Colorplexer and the Phase Shifter
sections respectively.
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INSTALLATION

The RCA Colorplexer, MI-40209-A, is designed for mounting in a standard 19-inch
equipment rack. All connections, except those for power input, are made at the rear of the
unit with 75-ohm coaxial cable and connectors. All power is applied through the six-terminal
Jones connector, J14, located at the upper rear of the chassis. A mating female power
connector, P14, is supplied with the equipment, as are sufficient 75-ohm coaxial connectors.
Where two identically-labeled input jacks are furnished, the extra one in every case is for
bridging to another piece of equipment or for termination in 75 ohms, using a 75-ohm non-
inductive resistor and coaxial connector.

LINE VOLTAGE SETTING

Using an accurate voltmeter, measure the a-c line voltage to which the Colorplexer will
be connected. Adjust the input taps on the power transformers, T4 and T5, by connecting
each tap lead to the proper primary terminal, either 2, 3, or 4 for line voltages of 109, 117,
or 125 respectively.

POWER CONNECTIONS

Connect the a-c line to terminals 7 and 8 of P14. Connect the positive side of a well-
regulated source of 280 volts dc, such as the RCA Type WP-33B, to terminal 10 of P14.
Connect the negative side to terminal 12. The power supply must be capable of supplying
300 ma.

DELAY LINE CONNECTIONS

Two lengths of coaxial cable, with connectors mounted at each end, are supplied as
part of the equipment. These are delay lines, tagged "MONO'" and "I'. They are to be
connected between the appropriately labeled coaxial jacks at the rear of the chassis. Connect
the ends of the "MONO" cable to the MONO DELAY jacks, J39 and J40; connect the "I' cable
similarly to the I DELAY jacks, J37 and J38. The excess cable may be coiled for convenience
and hung at the top of the rack or left lying at the bottom.

SIGNAL INPUT CONNECTIONS

Connect horizontal driving signals from the station's pulse distribution system to one of
the HORIZ DRIVE jacks, J9 or J24.

Connect the subcarrier output from the RCA Color Frequency Standard to the SUBCARRIER
INPUT jack, J101 or J102.

Connect the KEYING PULSE OUTPUT from the RCA Burst Flag Generator to one of the
BURST FLAG INPUT jacks, J44 or J45.

Connect RETMA sync signal from the station's pulse distribution system to the SYNC IN
test jack, J21.

Terminate unused jacks in 75 ohms.

Facing the chassis from the rear, there is a panel at the right, on which are mounted
8 jacks in two vertical rows. Connect the left row of 5 jacks to the proper output jacks of
the RCA Color Bar Generator. From top to bottom respectively they are BLUE, SPECIAL L
RED, SPECIAL Q, and GREEN. The right hand row of three jacks is for (from: top to bottom
respectively) blue, red, and green video signals from the color camera chain and slide scanner,
if used. Where these jacks are to be connected will depend on the manner in which the
individual station's equipment is arranged and the type of video switching used.
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SIGNAL OUTPUT CONNECTIONS

Flexibility in output connection may be had by the provision of three output jacks, Ji1,
J12, and J13, where the complete composite color television signal appears. Individual
requirements will dictate how the jacks are to be used, such as for video line, monitoring,
distribution to viewing rooms, and the like. Terminate unused output jacks in 75 ohms.

ADJUSTMENT PROCEDURES

INITIAL ADJUSTMENTS

Check the electrical connections and set all control switches to OFF. Turn on the
external power supply. Operate switch S6, HTR-150, to ON. Allow at least one minute
for the tube heaters to warm up, then turn switch S7, +280, to ON. While waiting for the
unit to reach normal operating temperature, check for the correct amplitude of all input
signals as follows: :

1. Rotate the CAM BARS switch, S8, to BARS. Set the PATTERN SWITCH on the
Color Bar Generator to Position 3. Using the oscilloscope listed under "Recommended Test
Equipment', measure each of the five inputs from the Color Bar Generator at the five test
jacks provided for this purpose. They are on the front of the Colorplexer, mounted in a
vertical row near the left edge, labeled from top to bottom, B IN, Ig IN, R IN, Qg IN,
G IN. The amplitude of the signal at each test jack should be one volt.

2. Check for a -4 volt peak signal at the HORIZ DRIVE IN test jack, J25.

3. Check for a -4 volt peak signal at the BURST FLAG IN test jack, J46, at the
extreme lower right of the chassis.

4. Check for a subcarrier amplitude of two volts peak-to-peak, i no more than 10%,
at test jack J103 which is the input test jack on the 360° phase shifter.

5. Check for a -4 volt sync signal at the SYNC IN test jack, J21, slightly to the
upper left of the center of the chassis.

PHASE SHIFTER

Perform the operations described in this section on the 360° Phase Shifter chassis which
is attached to the bottom of the Colorplexer chassis.

1. Connect the vertical input of the oscilloscope through a low-capacity probe between
pin 1 of V2 and ground. Set the oscilloscope's horizontal deflection for an internally triggered
sawtooth sweep.

2. Set the ROUGH PHASE ADJ, S1, to the 0° position. Adjust C1 for maximum
amplitude of the signal on the oscilloscope.

3. Connect the oscilloscope through the low-capacity probe to terminal C of trans-
former T2. Adjust the core of T2 for maximum amplitude of the subcarrier signal being
displayed by the oscilloscope.

4, Adjust the core of L3 so that the rotation of R7, FINE PHASE ADJ, throughout
its range results in a decrease of no more than 5% in the amplitude of the signal on the
oscilloscope. The subcarrier amplitude should remain constant when each position of S1,
ROUGH PHASE ADJ, is checked.
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5. Readjust the core of T2 to set the amplitude of the subcarrier signal at 2.0
volts +10%, peak-to-peak.

This completes adjustment of the 360° Phase Shifter. For the steps which follow, trigger ‘
the oscilloscope's horizontal deflection with horizontal driving signals. These signals may be
conveniently obtained by connecting a wire between the oscilloscopes trigger input and J25,
which is the HORIZ DRIVE IN test jack on the front of the Colorplexer near the right edge.

COLORPLEXER

Two methods of adjustment are described in the following text. The first does not make
use of the special I and Q test pulses generated by the RCA Color Bar Generator. The second
method does.

Method I

Connect the oscilloscope's vertical input jack to one of the Colorplexer's OUTPUT test
jacks through an RCA Cross-Over Filter, MI-34021. These jacks are located at the extreme
upper right of the chassis. Set the filter's switch to D, and the PATTERN SWITCH on the
RCA Color Bar Generator to Position 1.

1. Set the three toggle switches on the front of the Colorplexer near the vertical
center line to OFF. These are S5, MONO ON-OFF; S3, I ON-OFF; and S84, Q ON-OFF.

2. While observing the oscilloscope pattern, adjust I CARRIER BALANCE, R171;
and Q CARRIER BALANCE, R176, which are mounted close to the horizontal center line of
the chassis. Use these controls to cancel out any signals appearing on the base line of the
oscilloscope. A smooth, clean base line indicates carrier balance.

3. Turn switch 85, MONO ON-OFF to ON which will cause the M and sync signals .»;‘
to appear on the oscilloscope. Adjust the OUTPUT GAIN control, R104, to set the amplitude i
of the white (first) bar in the signal to 1.0 volt. This control, R104, is at the extreme top
of the chassis slightly to the right of center.

4, Adjust the SYNC GAIN control, R265, until the peak amplitude of the sync signal
is equal to 0.4 volt.

5. The retrace blanking and clamping circuits should now be adjusted as follows:

Feed a horizontal blanking signal into the BLUE CAMERA signal input jack, JI.

NOTE

K a camera signal is already connected to the input of
the Colorplexer, this signal may be substituted for the
horizontal blanking signal for retrace blanking adjust-
ment. The same adjustment procedure will apply.

Set the CAMERA-BARS switch, 88, to CAMERA. This switch is at the extreme
left of the chassis, near the bottom. Adjust the HORIZONTAL DRIVE DELAY control, C30,
until the leading edge of the retrace blanking signal coincides with the leading edge of the
horizontal blanking signal at the output of the Colorplexer. C30 is at the right edge, above
center of the Colorplexer, and is accessible from the front of the unit.

It may be helpful to slightly unbalance either the I or the Q CARRIER BALANCE
controls. This unbalance corresponds to a spurious signal which will be diminished to nearly )
zero by the retrace blanking signal. The leading edge of the retrace blanking signal occurs
where the video signal changes sharply in amplitude just before horizontal sync.
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6. Adjust the BLANKING WIDTH control, C25, which is located on the back of the
chassis near C30, until the trailing edge of the retrace blanking signal coincides with the
trailing edge of the horizontal blanking signal. These edges may be identified in a manner
similar to that for the leading edges except that they follow the sync signal.

CAUTION

BE SURE TO ADJUST THE HORIZONTAL DRIVE DELAY
CONTROL, C30, BEFORE ADJUSTING THE BLANKING
WIDTH CONTROL, C25, SINCE C30 WILL AFFECT BOTH
THE LEADING AND THE TRAILING EDGES OF THE
RETRACE BLANKING SIGNAL,

Rebalance the I and Q@ CARRIER BALANCE CONTROLS, then set the CAMERA-
BARS switch, S8, to the BARS position. Disconnect the horizontal blanking signal from the
BLUE CAMERA signal input jack, JI.

7. Turn the MONO ON-OFF switch, S5, to OFF.

8. Turn switch S3, I ON-OFF to ON. Turn I GAIN, R253, to about two-thirds of
its clockwise position. R253 is to the lower left of the center point of the chassis.

9. Adjust I PHASE, C134, for maximum amplitude of the oscilloscope pattern. This
is a screwdriver adjustment located at the rear of the chassis on transformer T1

10. Adjust I WHITE BALANCE, R25, until the white (first) bar in the oscilloscope
pattern is cancelled out. This control is the red knob at the left center of the chassis.

11. Set the Cross-Over Filter switch to L. Carefully adjust I VID BAL 1, R52,
and I VID BAL 2, R248, for complete cancellation, in the oscilloscope pattern, of the video
signal. Rb2 is a screwdriver adjustment close to the center point of the front of the chassis;
R248 is a similar control mounted at the rear of the chassis near R52.

12. Set the Cross-Over Filter switch to D. Check the setting of I CARRIER
BALANCE, R171, for complete cancellation of the carrier signal in the oscilloscope pattern.

Repeat steps 11 and 12 alternately until cancellation of both video and carrier signals is
complete.

13. Turn switch S3, I ON-OFF, to OFF. Set the Cross-Over Filter Switch to D.

14. Turn switch S4, Q ON-OFF, to ON. Set Q GAIN control, R255, to about two |
thirds of its clockwise rotation. R255 is near the lower edge of the chassis, somewhat to
the left of center.

15. Adjust Q PHASE, C135, for maximum amplitude of the oscilloscope pattern.
This is a screwdriver adjustment located toward the lower right corner.

16. Adjust Q WHITE BAL, R38, until the white (first) bar in the oscilloscope
pattern is cancelled out. This control is the blue knob to the left of Q GAIN

17. Set the Cross-Over Filter Switch to L. Carefully adjust Q VID BAL 1, R61,
and Q VID BAL 2, R249, for complete cancellation, in the oscilloscope pattern, of the video
signal. The Q VID BAL controls will be found on the same horizontal line as the I VID BAL
controls, and in the same relative positions.

¢

-11-






