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NORTHERN ALBERTA INSTITUTE OF TECHNOLOGY

EDMONTON ALBERTA
_ELECTRICAL DEPARTMENT

ALTGNMENT

GENERAT

A complete alignment procedure for the color receiver is more involved than
the procedure for Zenith monochrome receivers. The color receiver contains
several additional stages over a monochrome receiver which are devoted to color
and also require alignment. However, complete realignment of the color receiver
should seldom, if ever, become necessary. In most instances, an alignment check
may be all that is necessary, or realigmment of only a portion of the color
receiver, In any case, care must be taken to insure the best possible results
from the circuits.

In most instances, the alignment of any specific section of the receiver can
be performed separately without interfering with other circuits. Alignment of
the receiver sections is presented in the following order.

Tuner RF

Picture IF and Trap

Sound and 4.5 MC Trap

Color Amplifier

Color Sync and Demecdulation
Horizontal Sweep

FTNATN TN TN AN N
oot WwW N
e N S s

Major test equipment requirements are listed at the top of each section.

TEST EQUIPMENT

In general, the necessary test instruments for alignment of the entire
receilver would include the following:

1. VHF (UHF) Sweep and Marker Generator(s).

This equipment must be capable of producing sweep and marker frequencies
through the IF and RF ranges. The sweep width must be variable up to at
least 8 megacycles for satisfactory display of the various response curves.
Attenuation to approximately .1 volt output is also desirable to prevent
overload and possible distortion of the patterns during alignment. The
output impedance should ke 300 ohms, or properly matched to 300 ohms. A
typical matching pad and "fixture'" is shown in Figure 1.

It is very important that the generator output cable be properly terminated
to the receiver, especially during RF alignment procedures. If the output
cable is improperly terminated, correct alignment will be impossible to
achieve since the degree of attenuation may change the shape as well as the
amplitude of the response curve. The generator attenuator should only
vary the amplitude and not the shape of the response curve.
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VTVM (with high voltage probe; 30 KV minimum).

TO RECEIVER ANTENMNA
TERMINALS

MATCHING PAD

SWEEP GENERATOR
QUTPUT CABLE

HOOKED END
FOR CONNECTING CAPACITOR

10 vuius GRIDS /
Y \ .
\ TO HIGH SIDE

90 OHM AW 5% OF GENERATOR
CARBON RESISTOR CABLE

GROUND RESISTOR LEAD
DIRECTLY TO CHASSIS,
TOGETHER WITH GROUND
CLIP FROM CABLE
{Ground connection should
be as shert ot posible)

Figure 1 - Typical IF-RF Alignment Fixture

Oscilloscope (with detector probe and low capacity probe).

One of the important requirements of the oscilloscope is that it has a flat
vertical amplifier frequency response (wideband) to at least 3.6 mc and a
horizontal sweep rate of at least 100 KC, A desirable vertical sensitivity
would be at least 0.1 volt RMS per inch of deflection.

For Color Amplifier alignment, a detector probe is required. If your
oscilloscope is not equipped with this probe, it can easily be constructed

according to Figure 2. SHIELDED
27 K liﬁg
100 MMF —_————
?_1 — WN———————>
TO CIRCUIT l. /
UNDER 10K * 10
TEST OSCILLOSCOPE

Figure 2- Simplified Circuit Diagram of
Detector Probe

Color-Bar Generator.

A color-bar generator is necessary for alignment of the receiver color
section. The signals produced by the generator should be in accordance
with NTSC standards and have provision for koth RF and Video outputs. RF
output is essential.
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Bias Supply (Variable O to 20 volts).

Meter.

(a)

0-3 ma DC (VOM)

Accurate alignment of the horizontal sweep section requires accurate
measurement of DC current in the HV Regulator stage. Current measure-
ments usually require "breaking'™ the circuit and placing a meter in
series with the circuit. However, for convenience, a resistor is
located in the HV Regulator Stage to permit placing a meter across it
to obtain the correct results. The procedure is given under
HORIZONTAL SWEEP alignment.

)
‘;h B4 OM UHF CONTINUQUS TUNER (RED)

NOTE: SWITCH WIRING FOR iT5-505 ONLY. HEATER LEAD FOR
UHF TUKER S CONNECTED TO HEATER FEED-THRU ON VHF TUNER

UHF PILOT
. LIGHT ON~OFF

To HEATER QN UHF CZ)NTINUOUS
TUNER (BROWN)

3 ©asy,, To B OB UHF QONTINGOUS
N TUNE (n\ D}
" T
BRCWN LERD ——— 3 J-—n[o LEAD

/Fom FIELD INSERTION l)

/ UHF STRIP 20APTER
¥ 5

UNF 1.F. INPUT CONMECTION
FROM UNF CONTINUQUS TUNER

VHF ANTENNA TERMINALS
{300 OHM INPUT}

R.F. TRIMMER PLATE
CONVERTER GRID TRIMMER

AGC

TO 1E ANPLIFIER IN T, RECEIVER
AL {YELLOW)

T
FOR OBSERVATION OF A £, BAND PASSES

TEST POINT A
CONVERTER GRTD USED TO INJECT I.F. SIGHALS
FORRLIGN |.F. AMPLUIFIER IN T V. RECEIVER
AND WEASURE CONYERTER GRID (MJECTION

COWVERTER PLATE ADJUSTNENT

FINE TUNING SHAFT
ALTERMATE 78"

ALL OSCILLATOR ADJUSTHENTS ARE MADE BY
TURNING THIS SHAFT. THERE IS NO IASV[I
OSCHLLATOR TRIMMER 14 THE TUA!

SHAFT MAY BE RQTATED ANY nuuatn o
TURNS (W E(THER DIRECTION
B+ 250V. To 200V. (R£0) 20-25 MA -

6.3V. AC. HEATER { snown) AND
PILOT LIGHT CONNECTION

CHANKEL 2 STRIP
DIRECTLY UNDER 1ms HOLE

CHANKEL SELECTOR SHAFY—

NOTE: ADDIBLE SWITCH WITH DOTTED LEADS
ATTACHED TO IT ARE USED IN °U"
MODELS ONLY

Figure 3 - Tube and Trimmer Location,
Super Gold Video Guard Tuner



TUNER RF ALTIGNMENT

GOLD

TEST EQUIPMENT Oscilloscope

VHF Sweep Generator (Terminated )
VHF Marker Generator (Terminated)
Bias Supply (Variable O to 20 volts)

Connect negative lead of Bias Supply to tuner AGC bus, positive lead to
chassis (ground). Connect Oscilloscope through a 10K (isolation) resistor
to test point B (on tuner). Connect Sweep and Marker Generator output
cable(s) to antenna terminals. Use matching pad similar to that shown in
Figure 1 if matching device is not provided.

VIDEO GUARD

Tune Receiver and Sweep Generator for channel 10, Set Bias for - 2.0 volts.
Do not exceed 0.1 volt peak-to-peak output during adjustments.

Ad just RF plate and converter grid trimmers for pattern similar to Figure 4.
Spread or squeeze antenna coil on channel strip for maximum amplitude of
response curve. Check marker locations.

205.25 209.75
193.25 197.75

01V

DIP SHOULD NOT
EXCEED 10% OF
TOTAL AMPLITUDE

Figure 4 - Channel 10 or 12 RF Response Curve
Reconnect Oscilloscope (through 10K resistor) to test point CL (See Schematic)

Adjust Bias to — 20 volts and adjust RF neutralizing trimmer for minimum out-
put as indicated on the Oscilloscope.

NOTE: Since there is some inter-
action between the plate trimmer
and the neutralizing trimmer, it
may be necessary to repeat steps 4,
5 and 6 until correct results are
obtained.

Reset bias voltage to - 2.0 volts. Reconnect Oscilloscope to test point B.
Retune receiver and Sweep Generator for channel 2. Spread or squeeze antenna
coil for maximum gain in keeping with the shape of the response curve of
Figure 4.
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Do not adjust the converter plate coil. It is adjusted as part of the
"PICTURE IF and TRAP alignment.M

The antenna filter is factory adjusted for minimum response at 45.5 mc.
Damage to this filter can cause a "suck-out" on channel 2.

NOTE: In the 13 position tuner, adjust the 4O MC input coil (squeeze or
spread turns) through hole at rear of tuner to obtain the most satisfactory
picture with least noise while receiving a UHF signal.

SUPER BANDSWITCH TUNER

1.

Turn the channel selector to channel 13 and adjust the sweep generator to
obtain a response curve similar to Fig. 4. Spread or squeeze the channel
13 RF plate inductance (wafer next to metal center shield) and channel 13
mixer grid coil (wafer next to oscillator screws) until response similar

to Fig. 4 is obtained,

NOTE: A metal stamped inductance coil is used in the ANTENNA, R.F. plate
and Mixer grid circuits of channels 12 thru 7. No adjustment is required.

Repeat step 1 on channels 12 down thru 1. Also adjust antenna circults on
channels 6 down thru 2 for proper response curve. (It may be desirable to
insert a 68-42 tuning wand in the field of the coil to determine if adjust-
ment 1s necessary. An increase in amplitude with brass indicates too much
inductance necessitating spreading of the turns. An increase in amplitude
with iron indicates too little inductance and the coll must be squeezed.

At reionance, a reduction in amplitude will be noted with both iron and
brass).

The 40 MC input tuneable coil (I2) is accessible thru the hole provided at
the side of the tuner.

Adjust for best performance on a weak UHF signal. Do not adjust the smaller
shunt coil L1 (from 4O MC IF plug to ground). The Ll shunt coil affects the
impedance match between UHF and VHF tuners.

To neutralize the R.F. amplifier, increase bilas on AGC to - 20 volts. Set
sweep generator and tuner to channel 13. With an insulated screw driver
adjust the neutralizing trimmer screw (accessible thru hole provided at
tuner rear) for minimum output on oscilloscope.

The antenna filter is factory adjusted for minimum response at 45.5 Mc.
Misad justment of this filter can cause a "suck out" on Channel 2.

PICTURE TF and TRAP AT.TIGNMENT

TEST EQUIPMENT VHF Sweep Generator (Terminated)

1.

Marker Generator (Terminated)
Oscilloscope

Slowly turn Channel Selector to rest between two channels.



2.

3.

4.

5.

6.
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Ground test points "E" and "F". Connect Oscilloscope to test point Cl
(picture detector). See Schematic.

Couple the sweep and marker signals (using the resistor and capacitor
assembly shown in Figure 1), to test point G (input to 3rd IF stage).
Adjust Sweep Generator for approximately 6 megacycle sweep (center frequency
approximately 43.5 mc). Detector output should not eéxceed 6 volts peak-to-
peak., Sweep pattern should approach that shown in Figure 5.
‘ 41.25 MC
I

41.75 MC

450 MC
Figure 5 - Typical Response Curve of Last IF Stage
Taken at Test Point Cl.

Set Marker Generator to 41.25 me. Adjust bottom slug of 41.25 mec trap in
Picture Detector circuit for minimum response on Oscilloscope.

Set top slug of 41.25 mc trap (null adjust) for minimum response at 41.25 mc.
Do not change this setting during the remaining alignment procedure.

Vary “Marker Generator frequency as needed to check marker locations at
various points on curve.

Connect oscilloscope to test point C2. Adjust primary and secondary slugs

of T4 to obtain response similar to Figure 6. Note comparison of response
“at C2 with response obtained at Cl. The response at C2 will only be approxi-
mately 1/3 as great as the response at Cl (10 db less than Cl response at
45.75 me). Increase oscilloscope gain controls accordingly to obtain re-
sponse as shown in Figure 6. The 41.25 mc marker should be approximately
30% below 45.0 mc at C2. Recheck Tk adjustment if necessary.

41.75 MC

Figure 6 - Typical Response Curve of Last IF Stage,
Taken at Test Point C2.
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Connect sweep and marker signals to Converter control grid (test point A

on tuner) and adjust generator accordingly for trap alignment as follows.
Note: 1If necessary, remcve ground from test point E and apply sufficient _
positive voltage (using variable bias supply) for adequate oscilloscope dis-

play.

(a) Adjust traps (at 1st IF input circuit) the 41.25 me, 47.25 mc and
39.75 me traps respectively as indicated for minimum response. See
Figure 7.

NOTE: The 47.25 mc trap has two slugs within the one coil. The bottom

slug (farthest from chassis) is adjusted for minimum 47.25 mc response (null)
and the top slug is adjusted (tuned) to 47.25 mc. Some interaction may exist
between tuning of these two slugs. Also, recheck tuning of the 41.25 mc and

39.75 mc traps.
Connect oscilloscope to test point Cl.

(a) Adjust Converter plate coil (on tuner) to approach response shown in
Figure 8.

41.25 MC 47.25 MC
(24 db or greater) (55i.0 db)

39.75 MC

41.75 MC

45.75 mC
50% (6 db)

(R)

42.75 MC 45.0 MC

47.25 AlAC

-
39.75 MC

41.25 MC

(expanded approx. 30 db}

(B)

Figure 7 - Overall Response Curve, Taken at
Test Point C2.



(b)
(e)

(d)
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Tune 1lst IF coil (T1) for response shown in Figure 8.

Adjust.2nd IF coil (T2) for maximum response at approximately 45 mec.
This adjustment will "rock' the center of the response Adjust to

-approximate response shown in Figure 8.

Ajust 3rd IF coil (T3) for maxlmum response at approximately 43 mec.,

This adgustment will affect the lower frequency side of the response.
Adjust to approx1mate response shown in Figure 8.

Connect Oscilloscope to teét point Cz2.

(a)

Check accuracy of trap attenuation and marker locations according to
Figure 74. The 45.75 mc marker should be at 50%. The 41.25 mc marker
should be at 5% or less (24 db). The L7.25 mc marker should be near
zero, This marker may not be visible; curve may require expansion by
increasing oscilloscope and/or signal generator gain controls, as shown

'in Figure 12B. The 47.25 mc trap attenuation is at least 55-60 db.

39.75 MC 41.25 MC : 47.25 MC
| 8 e I |

39.75 MC 47-§S—MC
41.25 MC

(expanded approx. 40 db)

(B)

Flgure 8 - Overall Response Curve, Taken at
Test Point Cl.



SOUND AND 4.5 MC TRAP ALIGNMENT

TEST EQUIPMENT = Oscilloscope (for Trap alignment)

" SOUND

Proper alignment of the 4.5 mc intercarrier sound channel can be made using
a transmitted TV station signal. However, the signal to the receiver
antenna terminals must be maintained at a reduced level below the limiting
point of the 6BN6 Sound Discriminator. This level can be easily identified
by the "hiss" which then accompanies the sound. Various methods may be used
to reduce the TV signal level; however, a step attenuator is recommended for
most satisfactory results,

Connect the step attenuator between the antenna and the receiver antenna
terminals.

Tune in a TV signal. Adjust the step attenuator until the signal is reduced
to a low level where a "hiss'" is heard in the sound. -

Alternately adjust Sound Limiter plate transformer, Sound-Sync Amplifier
plate transformer, Quadrature Coil, and Buzz adjustment for the best quality

-sound and minimum buzz.

NOTE: Any one of these adjustments may cause the "hiss" to disappear,
necessitating a further reduction of the TV signal., The "hiss" must be
present for accurate alignment.

4.5 MC TRAP (at test point C1)

4.

Connect Oscilloscope (through 10K resistor) to test point R. See Chassis
Layout Diagram. ' _ :

(a) Tune in receiver to a'TV station. If classis has Color switch, place
in ON position.

(b) Ground test point K to Mopen" color channel.

(c) Detune receiver to increase sound carrier level and 920 ke beat in
color channel.

(d) Adjust the 4.5 mec-trap, (in grid circuit of Cathode Follower stage) for
minimum (null) 920 ke beat as viewed on Oscilloscope.

COLOR AMPLIFIER

TEST EQUIPMENT Oscilloscope (with detector probe)

Sweep Generator
Marker Generator
Variable Bias Supply
VTVM



NOTE
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Set Tuner between channels. Set Color Level control to mid-rotation. If
chassis has Color Switch, place on ON position.

Connect - 6 volts bias to test point Q. See Schematic and Chassis Layout
Diagrams.

Ground test point K. This step necessary only on 25MC36(Z) series chassis
only.

Connect Oscilloscope (through detector probe) to test point R.

Connect Sweep Generator (set to approximately 3.6 mc center frequency) and
Marker Generator (set to markers accordingly) to test point Cl. A fixed
3.58 mc marker will "automatically" appear at this frequency on the response
curve due to the local 3.58 mc Color Oscillator in the receiver.

It may be necessary to keep oscilloscope and generator galn set near maxi~
mum for adequate display. Do not overload.

Adjust 1st Color Amplifier plate coil to approximately 3.1 mc to approach
response curve shown in Figure 9.

Do not M"touch up" the 4.5 mc trap (at test point Cl). If trap requires
ad justment, see adjustment procedure under "SOUND and 4.5 mc TRAP" align-
ment.

3.1 MC

Figure 9 - Overall Color Amplifier Response
Curve, Taken at Test Point U.

Ad just Marker Generator for M"zero-beat'" with a 3.58 mc "built-in" marker for
calibration of Marker Generator.

Detune Marker Generator (from 3.58 mc "calibrated™ point) to 3.63 mc (50kc)
higher. ,

NOTE: It is important that the generator be set as accurately as possible
for 3.63 me for step 7. This will insure optimum response characteristics.
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Disconnect the damping resistor (8200 ohms), located in the trap circuit
of the 2nd Color Amplifier plate coil. Using short leads, replace with a
100K resistor soldered in place (this will cause less damping and increase
the meter indication in step 7).

NOTE: The 100K ohm resistor must be substituted for the 8200 ohm resistor
to maintain the proper capacity in the circuit for adjustment. If the 8200
ohm resistor was merely removed, the capacity change effect could cause an
error in adjustment.

Connect VIVM to test point R. Disable sweep signal only and with Marker
Generator set at 3.63 mc, adjust 2nd Color Amplifier plate coil for minimum
meter reading. Two null points can occur. Correct null is with slug near-
est chassis.

Remove the 100K ohm resistor and replace with original 8200 ohm. value.

COLOR SYNC AND DEMODULATION

Color Amplifier aligmment will affect Color Sync alignment. Be sure Color
Amplifier response is correct before performing Color Sync and Demodulation
alignment.

EQUIPMENT Color-Bar Generator (gated Rainbow)

TEST
VTVM ,
Oscilloscope (with low capacity probe)
1. If chassis has Color switch, place in ON position. Connect Color Bar

Generator output (Color Bar Pattern) to antenna terminals.
Ground test points K and W.

(a) Adjust Reactance-Osc. coil, for zero beat as viewed on the picture
tube screen (minimum movement of color bars through picture).

Ground test point Cl. Connect VIVM (set to +50 V DC range) to test point
V. See appropriate Chassis Layout diagram. On some chassis, a 4.7 megohm
resistor is incorporated in series with test point V. On chassis without
this resistor, use external 4.7 megohm resistor in series with VIVM probe.

-(a) Adjust Quadrature Injection transformer, (top slug) for maximum read-

ing on VIVM, (R-Y injection).

(b) Adjust Quadrature Injection transformer, (bottom slug) for minimum
reading on VIVM, (B-Y injection).

Recheck (a) and (b) for correct setting as required. Slugs should be on
outside of coils; not between ccils.

(¢) Remove ground from test points K, W, and Cl.
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If a Gated Rainbow Generator is available, connect to antenna terminals;
tune in pattern. Set Color Level and Hue control to mid-rotation.

Connect Oscilloscope to test point R. Adjust Burst Amplifier plate coll for
pattern shown in Figure 10A.

Connect Oscilloscope to test point S. If necessary, touch up quadrature
coil, bottom core adjustment, for pattern shown in Figure 10B. (5th and 7th

bars equal in amplitude). Slug should require only a minimum amount of
ad justment.

COLOR LEVEL ADJUSTMENT

(25MC367Z series chassis only)

7.

With Color Bar Generator connected to receiver antenna terminals, tune in
color pattern. Connect Oscilloscope to test point R. Set Color Level con-
trol to minimum.

Adjust coll across Color Level control for minimum color output at test
point B (minimum R-Y output). Check pattern on screen. Issentially the
picture should be in Black and White only.

RANGE CHECK OF HUE CONTROL

9.

10.

With Oscilloscope connected to test point R, set Hue control at maximum
counter-clockwise position. 1st and 3rd Color Bars should be eqgual in
amplitude (2nd Color Bar maximum). If not, touch up Birst Amplifier plate
coil for eqgual amplitude of 1lst and 3rd color bars.

Set Hue control at maximum clockwise position. Ath and 5th color bars should
be equal in amplitude. However, if only the 3rd and 5th color bars can be
made equal at maximum clockwise setting of Hue control, this is minimum
acceptable tolerance.

Re-set Hue control for equal amplitude of 2nd and 4th color bars at test
point R (3rd color bar maximum). Connect Oscilloscope to test point T. Color
pattern should appear as shown in Figure 10C.

DEMODULATOR TRAP ADJUSTMENT

12.

13.

14.

With Color Bar Generator connected to receiver, connect Oscilloscope to test
point RR. Adjust bottom coil of trap in (R-Y) output for minimum 3.58 mec
response. See Chassis Layout Diagram.

Connect Oscilloscope to test point TT. Adjust top coil of trap in (G-Y)
output for minimum 3.58 mc response.

NOTE: Some interaction may exist between top and bottom slugs of the trap.
Read just as necessary.

Connect Oscilloscope to test point SS. Adjust trap in (B-Y) output for
minimum 3.58 mc response.
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(R) TEST POINT R
(L3))

ZERO

(B) TEST POINT S
(8-Y)

ZERO

(C) TEST POINT T

3R0 5T €n

Figure 10 - Color Test Patterns.

With receiver color section aligned correctly and Hue control set for pattern
shown in Figure 10A at test point R, patterns at test points S and T should
also be shown with same setting of Hue control.

HORIZONTAL SWEEP

TEST EQUIPMENT VIVM (with High Voltage Probe -
30 KV or higher)
0-3 ma DC Meter (VOM or VTVM)

The high Voltage Adjustment is located in the HV Regulator stage of the
receiver. Before setting this adjustment, the receiver must be reasonably
pread justed regarding AGC and Horizontal Hold.

With Receiver OFF . .

1. Connect O-3 ma DC meter across metering resistor (test points Y and Z to
check Regulator current). Positive lead to test point Z.

NOTE: If the particular current range(s) available on the instrument
being used for this step presents a resistance to the circuit in excess of
100 ohms per volt sensitivity or higher) on a suitable low voltage range
and read volts instead of current or, use a VIVM, A reading of 1.0 volt
corresponds to a current of 1.0 ma; 0.5 volts corresponds to 0.5 ma, etc.
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Connect VTVM through 30 KV (or higher) high voltage probe to picture tube
anode lead. .

With Receiver ON .

Tune in picture (set Horizontal Hold, etc. accordingly). Turn Brightness
and Contrast controls to extinguish raster (picture cut-off).

For optimum performance, check line voltage and set High Voltage Adjust

for reading on VIVM according to the chart below. For example, if the line
voltage is 120V, set High Voltage for 25 KV; if line voltage is 110V, set
High Voltage for 23.2 KV, etc.

If line voltage is Set High Voltage for
100V ..ouut Cereeeeaneaa cheens eoees 20,9 KV
1 22.2 KV
0 23.2 KV
115V euiiiiiianannnss Cereeeee e 2L.L KV
1 eess 25,0 KV
125V siiennne. et ree e 25.6 KV
L 26.5 KV
I35 V ieeriiii e iiinienaens cerereanans 27.1 KV

High Voltage settings for line voltages between those listed can be
approximated accordingly.

Disconnect VTIVM., Observe Regulator current reading on milliammeter across
points Y and Z.

Final réadings should be:

High Voltage See Chart
Regulator Current .85 ma tq le, ma
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