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1960 TELEVISION RECEIVERS =&

16D25Q, 16E27, 16E27Q, 18E20, 18E20Q, 18D20 AND 18D20Q

ZENITH RADIO CORPORATION ¢
6001 DICKENS AVENUE CHICAGO 39, ILLINOIS

CHASSIS 16E20, 16E21, 16E21Q, 16D21, 16D21Q, 16E25, 16E25Q, 16D25, %{

TV-24 PRICE 60 CENTS
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MODEL AND CHASSIS INFORMATION

MODEL

E1416G
E1801B,L
E1803C,L
E18108
E1811C
E1812L
E1814P
E2010C
E2015L
E2301R,Y
E2302R
E2315L,Y
E2316E,R,W
E2345E,R,W
E2346E,R,W
E2347E,L,M,R,W
E2348E,R,W
E2350H,M,R,W
E2384H,R
E2458E,R,W
E2460R, M
E2747E,R,M,W
E2755E,R,W
E2764W
E3000R,Y
E3002E,R,W
E3004E,R,W
E3005E,M,R,W
E3006E,R,W,Y
E3007E,R,M,W
E3008R
E3009E,W,Y
E3012H,R
E3013H
E3014W
E3015L
E3354E,R,W
E3356E,H,R,W

TYPE

Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Console
Console
Console
Console
Console
Console/Pheno
Console
Console
Console
Console
Console
Table
Table
Console
Console
Console
Console
Console
Console
Console
Console
Console
Console
Console
Console

CHASSIS

16E20
16E20
16E20
16E25 or 16D25
16E25 or 16D25
16E25 or 16D25
16E25 or 16D25
16E25Q or 16D25Q
16E25Q or 16D25Q
16E21 or 16D21
16E21 or 16D21
16E21
16E21
16E21 or 16D21
16E21
16E21 or 16D21
16E21 or 16D21
16E21 or 16D21
16E21/5B28
16E27
16E27
18E20 or 18D20
18E20 or 18D20
18E20 or 18D20
16E21Q
16E21Q or 16D21Q
16E21Q
16E21Q or 16D21Q
16E21Q
16E21Q or 16D21Q
16E21Q
16E21Q
16E27Q
16E27Q
16E27Q
16E27Q
18E20Q or 18D20Q
18E20Q or 18D20Q

TUNER

Bandswitch
Bandswitch
Bandswitch
Bandswitch
Bandswitch

Target Turret ( small)
Target Turret ( small)
Target Turret ( small)
Target Turret (small)
Bandswitch
Bandswitch
Bandswitch

Target Turret

Target Turret

Target Turret

Target Turret

Target Turret

Target Turret

Target Turret

Bull’s Eye Turret
Bull’s Eye Turret
Target Turret

Target Turret

Target Turret

Target Turret

Target Turret

Target Turret

Target Turret

Target Turret

Target Turret

Target Turret

Target Turret

Bull’s Eye Turret
Bull’s Eye Turret
Bull’ s Eye Turret
Bull’s Eye Turret
Target Turret

Target Turret

PICTURE TUBE

14AUP4
17CRP4
17CRP4
17DQP4
17DQP4
17DQP4
17DQP4
17DQP4
17DQP4
21CXP4
21CXP4
21CXP4
21CXP4
21CXP4
21CXP4
21CXP4
21CXP4
21CXP4
21CXP4
21CXP4
21CXP4
23JP4

23JP4

23JP4

21CXP4
21CXP4
21CXP4
21CXP4
21CXP4
21CXP4
21CXP4
21CXP4
21CXP4
21CXP4
21CXP4
21CXP4
23JP4

23JP4

Suffix Q"' following the chassis number identifies a receiver equipped with Zenith’s Space Command

remote control.

CLUDED IN THIS MANUAL.

REFER TO THE SPACE COMMAND SERVICE MANUAL FOR INFORMATION NOT IN-

Suffix “‘U’’ is added to the chassis and model number if the receiver is factory equipped with a UHF

continuous tuner.

Refer to Service Manual TV-23 for service information on ‘ ‘D'’ chassis not included in this manual.



SPECIFICATIONS

POWER SUPPLY
117 Volts, 60 Cycles AC

CHASSIS WATTS
16D21 & U 215
16D21Q 295%
16D25 & U 210
16D25Q 290*
16E21 & U 215
16E21Q 295
16E21/5B28 320
16E25 & U 210
16E25Q 290%
16E27 240
16E27Q 320%
18E20 & U 245
18E20Q 325%

*With Space Command motor drive in operation.

TV AUDIO OUTPUT

All Chassis Except 16E27

1.6 Watts
2.8 Watts

Undistorted
Maximum

(5B28 dual channel amplifier, 5 watts undistorted
output each channel.)

16E27 Chassis

2.8 Watts Undistorted
5.0 Watts Maximum

ADJUSTMENTS

BANDSWITCH TUNER

Oscillator adjustment screws are accessible from
the front of the cabinet. The knobs and trim plate
for each model is slightly different and to gain
accessibility to the adjustment screws refer to the
instruction booklet shipped with the receiver.

Set the fine tuning control to a position where the
index hole in the drive cam is directly over the
small hole just below the channel 13 adjustment
screw (see Fig. 1). Without further adjustment of
the fine tuning control, insert a 68-33 alignment
tool into the tuner and adjust each operating channel
to resonance starting with the highest channel and
following each lower channel in sequence. (Series
inductance circuit.) Be certain not to move the
fine tuning shaft when switching channels. It will
be noted that turning the oscillator screw to one
side of resonance results in a faded, washed-out
picture with the spacings between the wedge lines
‘‘fogged’’ and tuming in the opposite direction
causes the spaces between the lines to clear up,

however, going beyond this point will cause the
picture to take on a ‘‘wormy’’ appearance from
sound getting into the picture. Cotrect adjustment
is obtained by adjusting for a ‘‘wormy’’ picture
and then back down the adjustment screw slightly
until the picture clears up. (If more than one turn
of the screw is required to tune in a channel or if
adjustment cannot be made, it may be necessary
to touch up the channel 13 screw to bring channels
7 thru 13 within range and 6 for channels 2 thru 6.)

TARGET TUNER

Oscillator adjustment screws are accessible from
the front of the cabinet. The knobs and trim plate
for each model is slightly different and to gain
accessibility to the adjustment screws refer to the
instruction booklet shipped with the receiver.

1. To adjust oscillator slugs, turn the fine tuning
control to the center of its mechanical range.

2.  Without further adjustment of the control, insert
a 68-33 alignment wrench (68-35 for the 175-148
tuner) through the hole ptovided in the front of the
tuner and adjust each operating channel toresonance.
It will be noted that turning the adjustment screw
to one side of resonance results in a faded, washed-
out picture with. the spacings between the wedge
lines ‘‘fogged’’ and turning the screw in the
opposite direction causes the spaces to clear up,
however, going beyond this point will cause the
picture to take on a ‘‘wormy’’ appearance from
sound getting into the picture. Cotrect adjustment
is obtained by adjusting for a ‘‘wormy’’ pictute
and then back down the adjustment screw slightly,
until the picture clears up.

BULLS EYE TUNER

To adjust the receiver for bull’s eye tuning, set the
fine tuning control to its approximate center position,
Without further adjustment of this control insert
a 68-31 alignment wrench through the hole provided
at the rear of the tuner and adjust each operating
channel to resonance. It will be noted that turning
the adjustment screw to one side of resonance re-
sults in a faded, washed-out picture with the spac-
ings between the wedge lines ‘‘ fogged’’ and turning
the screw in the opposite direction causes the
spaces between the lines to clear up, however,
going beyond this. point will cause the picture to
take on a ‘‘wormy’’ appearance from sound getting
into the picture. Correct adjustment is obtained by
adjusting for a ‘‘wormy’’ picture and then back
down the adjustment screw slightly until the pic-
ture clears up.

AGC ADJUSTMENT

Tune in a strong TV signal and slowly tutn the
delay control until a point is reached where the
picture distorts and buzz is heard in the sound.
The control should then be backed down from this
position and set at a point comfortably below the
level of intercarrier buzz, picture distortion and'
improper sync. This setting will correspond to
approximately 3 V. peak to peak output from the
video detector.
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FRONT VIEW OF UH.E CHANGE-OVER SWITCH  ({

_ PART NUMBER APPEARS HERE
ON“U"MODELS ONLY- SWITCH. (;\I&EYIVATED N\ -
L g, 42 1,NTHEUH F POSITION 2 I75-138 PART N9 OF TUNER
i e A (2 POSITION- 6V. HEATER)
N ”X\B 75-137_PART NO OF TUNER
OHANE %§ \ (13 POSITION OR “U* MODEL
82K 4WATT" d 220K V2WATT ‘ 6V. HEATER)
DROPPING . KEEP ALIVE o]
RESISTOR _~'¢y | RESISTOR i NOTE: 13 POSITION V.H.E
F - Hfﬂ TUNER 175137 USED IN
AT 0sc. B+ FEED-THRU || X s CONJUNCTION WITH 175-8
CAP O VHE TUNER || g\
TO MAIN CHASSIS LF FILTER Box Mie~ || | '~ —1LF OUTPUT JACK
B 3 - CONVERTER PLATE TUNING
H /
V.H.E ANTENNA TERMINALS—~ o } i _BRACKETS VARY WITH
i TR SOME MODELS
MANUAL CHANNEL SELECTOR SHAFT i i [ SRR,
"Q" MODELS ONLY . i <L~  TEST POINT"B" SCREEN
o [ FEED-THRU CAPACITOR
. 43 {SCOPE CONNECTION FOR V.H.F
: - | i R.F. BAND FASS OBSERVATION)
MOTOR DRIVE—__ ¥ 5 Ly ! L
ASSEMBLY FOR ' ot o ___~OSCILLATOR B+ SUPPLY
Q" MODEL ONLY | ! 70 N O FEED-THRU CAPACITOR (U.H.F)
TEST POINT "A" N ‘ -

MAIN CHASSIS |.F. ALIGNMENT AND
TEST POINT FOR V.H.F OSC. EXCITATION.

CONVERTER GRID IND. TRIMMER -~ e

®

“(6BK7BY)
AEBKTAY |/

d|
5

/

|

. SWEEP GEN. INJECTION FOR /;j'k ,
//r -

CONVERTER GRID CAP TRIMMER - >l |

44

TEST POINT"S" —

SCOPE CONNECTION FOR UH.F R.F. BAND
PASS OBSERVATION, UH.F OSCILLATOR
EXCITATION AND I.F. SWEEP GENERATOR /

FOR UH.E POSITION ONLY) ~ /

|.F. CABLE SOCKET — ——~ RF.GRID
"U" MODEL ONLY /  TRIMMER
CODED GREEN FOR FINE TUNING

IDENTIFICATION PURPOSES

172 TURNS

_'

-

[

CHANNEL SELECTOR DRIVE "’j

Fig. 3 Tube and Trimmer Layout, Bull’ s Eye Tuner

g

B+ 265V. (RED)
~ HEATER (BROWN)

- AG.C. (YELLOW)

“PILOT LIGHT
CONNECTOR ~ T.°
CHANNEL/T /

INDICATOR SHA! ‘

\ RF PLATE IND.
TRIMMER
\
‘R.F PLATE CAP
TRIMMER

FINE TUNING /

CHANNEL INDICATOR—
DISC WITHIN FINE
TUNING KNOB

"I_‘l I
A

FINE TUNING KNOB
AND CHANNEL INDICATOR

- SHAFT AND KNOB FOR . __

"Q"! 'MODEL SHOWN ABOVE

6



CAUTION: Misadjustment of the AGC control can
result in a washed-out picture, distorted picture,
buzz in the sound ot complete loss of picture and
sound,

FRINGE LOCK ADJUSTMENT

The fringe lock .adjustment is made to obtain best
possible synchronization under weak and noisy
signal conditions. To adjust, first check the AGC
adjustment and proceed as follows:

1. Turn the fringe lock control fully clockwise and
then back it off approximately 1/4 turn. Adjust the
vertical and horizontal hold controls and check
operation of the receiver to see that it syncs normally
when the turret is switched from channel to channel.

2. If the picture jitters or shows evidence of delay,
tearing, split phase, etc., back down the fringe lock
control further, a few degrees at a time, each time
readjusting the hold controls and switching from
channel to channel until normal sync action is ob-
tained. It will be found that under normal signal
conditions, the correct adjustment will be near the
counterclockwise position of the control.

3. In fringe and noisy areas, the best adjustment
will be found at or near the maximum clockwise
position of the control; however, do not automatical-
ly turn the fringe lock fully clockwise in fringe
areas. Follow the procedure outlined. In areas where
both local and fringe signals are received, a com-
promise setting should be made for best overall
performance.

AFC ADJUSTMENT

The horizontal hold control is equipped with a stop
which limits knob rotation to approximately 270
degrees. To adjust the AFC, remove the knob and
turn the shaft to a position where it is virtually
impossible to disrupt horizontal synchronization
when switching from channel to channel. After ad-
justment, install the knob with its pointer centered
between the stops.

WIDTH ADJUSTMENT

To obtain proper width, slide and turn the metal
sleeve along the neck of the picture tube. A setting
will be found which results in proper width and
linearity. In the 16D25, 18E20 and 18D20 chassis
the width control is at the rear of the chassis or
on the side of the high voltage compartment shield.
Adjustment is made by sliding the iron core slug
in ot out of the width coil.

CENTERING ADJUSTMENT

The centering assembly is built into the yoke hous-
ing. This assembly is made of two magnetic rings
which can be rotated by means of tabs. Centering
is accomplished by gradually rotating the tabs with
respect to each other, then rotating both tabs simul-
taneously until the picture is centered.

CORRECTOR MAGNET
ADJUSTMENT

Two corrector magnets are used to obtain straight,
sharply focused sweep lines across the face of the
picture tube. The magnets are mounted on the de-
flection coil mounting brackets and can be moved
in and out or up and down by bending the flexible
arms which support them. Adjustment has been made
at the factory and should not require readjustment
unless accidentally bent out of position. If this
occurs, proceed as follows:

1. With the vertical and horizontal size controls
reduce the size of the picture to a point where the
four comers and sides of the picture are visible,
(In some receivers it may not be possible to reduce
the picture size sufficiently to see all sides and
it may be necessary to shift the picture with the
centering control to view one side at a time.)

2. Bend the corrector magnet arms until the corners
become right angles and the top of the raster is
parallel with the bottom and the left side is parallel
with the right side. After adjustment, the picture
should be restored to normal size.

NOTE: Misadjustment of the corrector magnets may
cause pincushioning, barreling, keystoning, poor
linearity, etc.

SN ALIGNMENT

TO RECEIVER ANTENNA TERMINALS

)

MATCHING TRANSFORMER

50 OHMS UNBALANCED TO 300 OHMS BALANCED

OUTPUT CABLE

HOOKED END
FOR CONNECTING
TO VARIOUS GRIDS

~

Wy

" CARBON
CERAMIC N @
CAPACITOR \ RESISTOR

GROUND DIRECTLY
TO CHASSIS. DO NOT
USE LEADS.

Fig. 4 IF-RF Alignment Fixtures

A suitable VHF and UHF sweep generator in con-
junction with an accurate marker must be used for
alignment work. It is extremely important to termin-
ate the output cable properly and to check if the
attenuator is reactive. If the attenuator is reactive
or if the output cable is improperly terminated,
correct alignment cannot be made since the degree
of attenuation may change the shape as well as
the amplitude of the response curve. The attenuator
should only vary the amplitude and not the shape
of the response cutve.

SWEEP GENERATOR



SOUND ALIGNMENT

Proper alignment of the 4.5 Mc intercarrier sound
channel can only be made if the signal to the re-
ceiver antenna terminals is reduced to a level below
the limiting point of the 6BN6 Gated Beam Detector.
This level can be easily identified by the ‘‘hiss’’
which then accompanies the sound. Various methods
may be used to reduce the signal level; however,
a step attenuator is recommended for most satis-
factory results.

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

2. Tune in a tone modulated TV signal. Adjust the
step attenuator until the signal is reduced to a
level where a ‘‘hiss”’ is heard in the sound.

3. Adjust the sound take-off coil (top and bottom
cores), intercarrier transformer, quadrature coil and
buzz control for the best quality sound and minimum
buzz. It must be remembered that any of these ad-
justments may cause the ‘‘hiss’’ to disappear and
further reduction of the signal will be necessary to
prevent the ‘‘hiss’’ from disappearing during align-
ment.

VIDEO I F ALIGNMENT

Refer to the schematic and the tube and trimmer
layout for reference test points.

1. Slowly turn the channel selector until the tuner
rotor is made to rest between two channels. This
will prevent an erroneous response.

2. Connect an oscilloscope through a 10,000 ohm
isolation resistor to terminal ‘‘C’’ (detector).
Connect the ground lead to chassis.

3. Feed the sweep generator through the special
terminating network shown in Fig., 4 to point ‘G’
(Pin 1 of the 3rd IF). Adjust generator to obtain
a response similar to Fig. 5 with a detector output
of 3 volts peak to peak. Do not exceed this level
during any of the adjustments.

4. Set the marker generator to 45.75 Mc and alter-
nately adjust the top and bottom cores of the 4th IF
for maximum gain and symmetry with the 45.75 Mc
marker positioned as shown in Fig. 5. The 39,75 Mc

Fig. 5 4th IF Response

marker can fall within + 0.5 Mc of the specified
frequency. If the correct response cannot be ob-
tained, check the position of the cores to see that
they are not butted but are entering their respective
windings from the opposite ends of the coils.

5. Connect the sweep generator to terminal ‘‘A’’
(mixer grid, see Fig. 1, 2 or 3 depending on tuner).
Connect terminal ‘‘F’’ to chassis and connect a
jumper between terminal ‘‘E’’ and the junction of
the 56 (68 in 16E20 and 16E25) and 1500 ohm
resistors in the cathode of the 1st IF. Adjust sweep
to obtain a response similar to Fig. 8. Switch
oscilloscope to 10 X gain to ‘ ‘blow up’’ the traps.

Fig. 6 Expanded Yiew of Traps

Fig. 7 Further Expansion of Fig. 6 for Detail
View of the 39.75 and 47.25 Mc Traps.

6. Refer to Fig. 6 and 7 and adjust the 39.75 Mc

41.25 Mc. and the two 47.25 Mc traps for minimum
marker amplitude. (16E20 and 16E25 chassis have

one 47.25 Mc trap.) It can be seen that high oscillo-
scope gain must be used to ‘ ‘run’’ the response off
the screen in otder to view a ‘‘blow up’’ of the
traps.

7. Disconnect the jumper between ‘“E’’ and the 56
and 1500 ohm cathode resistors. Connect this jump-
er between ‘‘E’’ and chassis. Adjust sweep gen-
erator for 3 volts peak to peak output. Alternately
adjust the 2nd, 3rd, Ist IF and the converter plate
coil until an overall response similar to Fig. 8 (Fig.
9 for 16E20 and 16E25 chassig) is obtained. It will
be found that the 2nd IF affects the low side (42.75
Mc) and the 3rd IF the high side of the response.
If the receiver is equipped with a target,tuner, ad-
just the IF trap L1 (when used) for minimum re-
sponse at 45.5 Mc. After alignment remove all jump-
ets and check operation.



Fig. 8 Overall IF Response

Fig. 9 Overall IF Response 16E20 and
16E25 Chassis Only

BANDSWITCH TUNER
ALIGNMENT

The tuner has been carefully aligned at the factory
and normally does not require readjustment in the
field. If a component is replaced in a tuned circuit
and alignment becomes necessary, proceed as
follows:

1. Connect the negative lead of a 2 volt bias battery
to the AGC feed through (see Fig. 1) and the positive
lead to chassis.

2. Connect a calibrated oscilloscope to the con-
verter screen grid feed through capacitor. Use a 10K
isolation resistor.

3. Use a matching transformer (50 to 300 ohms)
similar to Fig. 4 and feed the output from the sweep
generator to the antenna terminals of the tuner.

4. Turn the channel selector to channel 13 and
adjust the sweep generator to obtain a response

Fig. 10 Channel 4 RF Response. This is
Representave of Other channels.

curve similar to Fig. 10. Spread or squeeze the
channel 13 RF plate inductance (center wafer of
switch) until the 211.25 M¢ video and 215.75 Mc
sound markers fall symmetrically on the response
curve. A stamped inductance is used in the antenna
circuit on channels 7, 8, 9, 10, 11, 12 and 13. No
adjustment is required.

5. Repeat step 4 on channels 12, 11, 10, 9, 8 and 7.
In addition, on channels 6, 5, 4, 3 and 2, it will be
necessary to adjust the antenna circuit for maximum
amplitude of the response curve. This is done by
spreading or squeezing each coil if necessary.
(It may be desirable to insert a 68-14 tuning wand
into the field of the coil to determine if adjustment
is necessary. An increase in amplitude with brass
indicates too much inductance necessitating spread-
ing of the turns. An increase in amplitude with iron
indicates too little inductance and the coil must be
squeezed. At resonance, a reduction in amplitude
will be noted with both iron and brass.)

6. Install the tuner in the receiver. Connect a
calibrated signal generator to the antenna terminals.
(A TV signal can be used when available.) Switch
selector to channel 13 and turn the fine tuning
control until the index hole in the fine tuning cam
is directly over the small hole just below the channel
13 oscillator adjustment screw. Adjust channel
13 to resonance. Adjust each successive lower
channel to resonance.

NOTE: In the 13 position tuner, adjust the UHF
IF core (Fig. 1) to obtain the most satisfactory
picture with least noise on a UHF station.

ALIGNMENT PROCEDURE
TARGET TUNER

1. Connect negative lead of a 0 to 15 volts bias
supply to the AGC terminal (Fig. 2) and the positive
lead to chassis.

2. Connect the oscilloscope through a 10K isolation
resistor between terminal ‘““B’’ and chassis.

3. Feed the sweep generator to the antenna terminals.
Use a matching transformer similar to Fig. 4.

4. Switch receiver and sweep generator to channel
10. Set bias for -2.5 volts. Do not exceed the 0.1
volt peak to peak output during alignment (Fig. 11).

5. Adjust the RF plate and mixer grid trimmers for
a pattern similar to Fig. 11. Spread or squeeze the
antenna coil for maximum amplitude of the response
curve,

193.25 197.75
Fig. 11 Channel 10 RF Response, Target Tuner



6. To neutralize the RF amplifier, increase the
bias for minimum amplitude of the response curve.
Without changing the bias, adjust the neutralizing
trimmer also to obtain minimum response (channel
10 only).

NOTE: There is some interaction between the plate
and neutralizing trimmers and it may be necessary
to repeat steps 4, 5 and 6 until correct results are
obtained.

7. Switch the receiver and sweep generator to
channel 2. Spread or squeeze the antenna coil for
maximum gain. Similarly adjust the other channels.
(It may be desirable to insert a 68-14 tuning wand
into the field of the coil to determine if adjustment
is necessary. An increase in amplitude with brass
indicates too much inductance necessitating spread-
ing of the turns., An increase in amplitude with iron
indicates too little inductance and the coil must
be squeezed, At resonance, a reduction in amplitude
will be noted with both iron and brass.)

8. The converter plate coil and the series IF trap
are adjusted as part of the IF alignment (see step 7,
video IF alignment). The IF trap is factory adjusted
for minimum response at 45.5 Mc. If necessary, it
can be adjusted in the field for minimum interference
from police and other interfering signals within the
pass band of the IF amplifier. Misadjustment of this
trap can cause a ‘‘suck-out’’ on channel 2.

NOTE: In the 13 position tuner, adjust the IF input
core (Fig. 2) to obtain the most satisfactory picture
with least noise while receiving a UHF signal.
(Use 68-30 wrench.)

BULLS EYE TURRET TUNER
ALIGNMENT

The turret tuner has been accurately aligned at the
factory and normally does not require readjustment
in the field unless tampered with. If alignment is
necessary, proceed as follows:

1. Connect the negative lead of a 2.5 volts bias
supply to the AGC feed through capacitor (Fig. 3)
and the positive lead to chassis.

2. Connect a calibrated oscilloscope to the feed
through terminal ‘‘B’’ through a 10K isolation re-
sistor. This terminal is the screen of the 6EAS8
mixer.

3. Use a matching transformer (50 to 300 ohms)
similar to Fig. 4 and feed the output from the sweep
generator to the antenna terminals of the receiver.

4. Turn the channel selector to channel 4 and
adjust the sweep generator until a response curve
somewhat similar to Fig. 12 is obtained.

5. Refer to Fig. 3 and adjust the converter grid
capacitor, the RF plate capacitor and the RF grid
capacitor until a response curve similar to Fig. 12
is obtained.
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67 25MC 71.75MC

|

Fig. 12 Channel 4 RF Response, Bull's Eye Tuner

6. Turn the channel selector to channel 11 and
adjust the sweep generator until a response some-
what similar to Fig. 13 is obtained. Adjust the RF
plate and converter grid inductance trimmers to
obtain symmetry.

199.25MC _ 203.75MC

[

et AN

Fig. 13 Channel 11 Response, Bull’s Eye Tuner

7. Repeat steps 5 and 6 until the best overall
symmetry is obtained.

ALIGNMENT PROCEDURE
UHF CONTINUOUS TUNER

Adjustments in the field should not be attempted
unless adequate test equipment is available. If
alignment becomes necessary, use a sweep generator,
marker and oscilloscope.

MECHANICAL ALIGNMENT

The tuner and drive assembly is mechanically aligned
when the tuner plates are positioned 2 degrees from
full mesh at the same time the indicator dial is on
channel 14 and the drive mechanism is against the
low frequency stop.

Some models are equipped with a planetary drive
and the tuning action is checked with the drive lug
centered in the elongated slot of the drive gear. If
the drive slips when the receiver is tuned, tighten
all three screws on the planetary a quarter turn at
a time until proper action is obtained. Care must be
exercised not to tighten the screws beyond the non-
slip point as rough tuning action will be experienced
with possible-damage to the planetary.

UHF OSCILLATOR ALIGNMENT
1. Pull the IF cable from the UHF tuner socket.



2. Connect a VTVM (1.5 V. scale) between chassis
and test point ¢“X’’,

3. Feed an unmodulated signal 473.5 Mc (center
of channel 14) to the antenna terminals of the UHF
tuner.

4. Set the tuning dial to channel 14 and adjust the
low frequency trimmer for maximum indication on the
VTVM. Use just enough signal from the generator
to obtain an indication.

5. Set the dial to channel 83 and the generator to
887.5 Mc (center of channel 83) and adjust the high
frequency trimmer for maximum indication on the
meter.

OSCILLATOR INJECTION

The oscillator pickup loop (L5) is the short wire
inside the oscillator gang section to which the
crystal is connected. Injection is varied by moving
this lead in or out of the oscillator section. To
check oscillator injection proceed as follows:

1. Connect a 5600 ohm 1/2W resistor to test point
““X?’. Connect the opposite end of the 5600 ohm
resistor through a 0-50 micro-amp. meter to ground.
Set tuning gang near mid-range.

2. Remove B+ from the UHF oscillator and check
reading, Apply B+ and note reading, The difference
between the two readings should be between 10 and
40 micro-amps for proper injection.

RF ALIGNMENT

When adjusting the mixer and antenna sections of
the tuner, switch the oscilloscope alternately be-
tween test points ‘‘X’’ and ‘‘B’’ (on the 13 position
VHF tuner). Correct alignment is indicated when
the response at ‘“X’’ coincides as nearly as possible
with the response at ““B’’. Use a SPDT switch to
switch the oscilloscope and a 10K isolation resistor
at each test point. (As a convenience,anelectronic
switch can be used to display both response curves
simultaneously on the oscilloscope screen as in
Fig. 14.) After provisions have been made for
switching the oscilloscope, proceed as follows:

1. Through a suitable matching network (transformer
or pad to obtain balanced 300 ohm output from the
sweep generator) connect the generator to the
antenna terminals of the UHF tuner,

2. Connect the negative lead of a 1 volt bias supply
to the AGC feed through capacitor (yellow lead
on the 13 position tuner) and the positive lead to
chassis.

3. Set the UHF tuner dial, sweep generator and
marker on channel 83, Switch the oscilloscope to
““X” and adjust the sweep and marker to obtain
a response similar to Fig. 14, Alternately switch
the oscilloscope between ‘‘X’’ and ‘“B’’ and note
if the response at ‘“X’’ falls at approximately the
same position on the screen as the response at ‘‘B’’.
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If the response at ‘“X’’ does not coincide with the
response at ‘“‘B’’, bend the mixer and/or antenna
tabs until the response is similar to Fig. 14 and
centered about the response at ““B’’,

4. After channel 83 has been aligned, each con-
secutive lower channel (to 14) should be checked
for correct alignment. If misalignment is noted on
any intermediate lower channel, correction is made
by bending the antenna and/or mixer rotor plates
(each rotor equally at the point of engagement with
the stator) until proper alignment is obtained. It
may be necessary to repeat the operation for optimum
results.

RESPONS F memamarmeseemmeli

AT “B" \
RESPONSE ==
AT X ) \\ It

vxoso/: \SOUND

Fig. 14 UHF Response Curve
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Fig. 15 175-8 UHF Continuous Tuner
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Fig. 16 Tube ond Trimmer and Mechanical Layout 175-8 UHF Continuous Tuner
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Fig. 19 Tube and Trimmer Layout 16E21, 16E21Q, 16D21 and 16D21Q Chassis






