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ADMIRAL

IF AMPLIFIER

¢ Connect isolation transformer between power line and
receiver.

ALIGNMENT

16F1X, 16H1X

high channel, to prevent interference during alignment.

® Use o non-metallic alignment tool, part number 98A30-12.

® Connect negative of 3.0 volt bias supply through 10K
resistor to test point "T" (IF AGC), see figures 14 and
15, positive to chassis.

® Disconnect antenna. Connect a jumper wire across
the antenna terminals.

® Set Channel Selector to channel 12 or other unassigned

® Set Super Range Finder control fully to left (counterclock~

wise) and Contrast control fully to right (c lockwise).

warm up.

® Allow about 15 minutes for receiver and test equipment to

® Use lowest DC scale on VTVM.

Signal

Step Gen. Freq.

Instructions

Adjust

used in ali

Before proceeding, be sure to check the signal g
4

against o crystal calibrotor or other frequency

st d for absolute frequency calibration required for this operation.

1 41.25 MC Al for minimum.
If Y. increase generator output and/or reduce bias to —1-1/2 : s

2 47.25 MC volts to obtain a definite indication on VTVM. A2 for minimum.

3 42.3 MC A3 for maximum.

4 45.3 MC A4 and AS for max.

5 41.5 MC Use =3 volts bias. When adjusting, keep reduc ing generator output to Ab for maximum.
prevent VTVM reading from exceeding 2 volts.

6 42.0 MC A7 for maximum.

7 43.5 MC AB for maximum.

8 To insure correct IF alig » make "IF Resp Curve Check".

IF RESPONSE CURVE CHECK (USING SWEEP GENERATOR AND OSCILLOSCOPE)

Marker
Generator

Receiver Controls
and Bias Battery

Sweep
Generator

Oscilloscope

Instructions

If an e.ternal mark-
er generator is used,
loosely couple high
side to sweep gene-
rator lead on tube

shield, low side to
chassis. Marker fre~
quencies indicated

Set Channel Selector
on channel 3oran | to 5CG8 mixer -
unassigned low chan-| osc. insulated tube
nel. Contrast control | shield, see fig. 9.
fully to the left. Connect low side
Connect negative of | to chassis near tube
3 volt bias supply to | shield. Set sweep
test point "T" (IF frequency to 43MC,
AGC); positive to and sweep width ap-|
chassis. proximately 7 MC.

Connect high side

on IF Response Curve.

Connect high side
to test point "V"

" 1

Check curve obtained ogainst ideal
response curve in fig. 12. Note to~

gh a d P
ling filter, see
figs. 11, 14 and
15.

on curve. Keep morker and

sweep outputs at very minimum to
prevent overloading. A reduction
in sweep output should reduce res-
ponse curve amplitude without ol-
tering the shape of the response
curve.
tolerance of the markess are not in
the proper |

If the curve is not within

on the curve,

touch-up with IF shugs as instruct-
ed below.

Important: If curve changes shope
with hand copacity, see section
of "Important Aligrment

e J

1

Figure 12. Ideal IF Response Curve

If it is necessary to adjust for approximate equal peaks and marker location, carefully odjust oligr
It should not be necessary to turn the slugs more than one turn in either

under the above figures.

e

i

ADJUST AS 10 PosTon
A5.7SMC VIDED MARRER
‘\u% o comez
Figure 13. IF Response Curves, Incormect Shepe.
.hqu "




A4 )
45.3MC MAX
MIXER PLATE
ON VHF TUNER

- v |
- A2 Al A3 A5 A6
» 4725MC MIN 41.25MC MIN 42.3MC MAX 45.3MCMAX 4L5MC MAX
TRAP TRAP IF INPUT ISTIF 2NDIF
g

A10
4.5MC SOUND
INTERSTAGE
Al2
1 2
SOUND TRAP ou:gnunﬁ'uns

IF AGC Al2
3 *TOP SLUG
: SOUND T
Al S RaAP
AI0 + BOT TOM SLUG REASS J 2 $ J
4.5 MC SOUND A9 4.5MC SOUND
INTERSTAGE 4.5MC ' IADRATURE TAKE OFF

Figure 14. Inside Chassis View of Printed Wiring Board
Showing Test Point Locations and IF Alignment Data.

10933

ALIGNMENT OF 4.5 MC TRAP USING A
TELEVISION SIGNAL

Beat interference (4.5 MC)appears in picture as very
fine vertical or diagonal lines, very close together,

having @ "gauze-like" appearance, the pattern will + Bottom slug is nearest bottom of shield can.
vary with speech, forming a very fine herringbone pat- * Top slug is nearest top of shield can.
tern.
The trap can be tuned by watching the picture and Figure 15. Bottom View of Chassis Showing Test Point
adjusting the slug *A12 for minimum 4.5 MC interfer- Locations and |F Alignment Data.
ence. VHF Tuner at Top of Illustration.

4.5 MC SOUND IF ALIGNMENT USING TELEVISION SIGNAL

For simplicity and required accuracy of the 4.5 MC 4. Reduce the signal to the antenna terminals until there
signal frequency, the sound alignment procedure given is a considerable amount of hiss in the sound. For best
in the manual uses a transmitted TV signal rather than results, it is recommended that a step attenuator be
test equipment. connected between the antenna and the antenna ter-

minals. The signal can also be reduced by discon-
IMPORTANT: Note that step 3 of the sound IF align- necting the antenna and placing it in close proximity

ment procedure requires the use of a strong transmitted of the antenna terminals or tuner antenna lead-in.
TV signal. Steps 5 and 6 requires the use of a weak
(attenuated) TV signal. Failure to use a television sig- 5. Carefully adjust slug "A10" for loudest and clearest
nal of the required level as instructed for each of the sound with minimum hiss level. If hiss disappears
steps will cause incorrect alignment with resulting weak during alignment, reduce signal input to maintain
or distorted sound. hiss level; readjust "A10".

Make alignment adjustments as follows: 6. Carefully adjust slug "A11" for loudest and clearest

sound with minimum hiss level. If hiss disappears
during alignment, reduce signal input to maintain
hiss level; readjust "A11".

1. Remove cabinet back. Turn set on and allow 15
minutes for warm up.

2. Select the strongest TV station received . Adjust 7
set for normal operation. Turn Super Range Finder '
Control fully to the left (counterclockwise). See
figures 14 and 15 for adjustment locations.

If the above steps are correctly made, no further
adjustment should be required. However, if sound
remains distorted at normal volume level when re-
ceiver is tuned for best sound, repeat entire pro-

: A cedure.
3. Usinga tallic alig tool (for hexag | cuad

al core IF slugs, Part No. 98A30-12), very slowly CAUTION: Do not readjust slug "A9" unless

turn slug "A9" several turns counterclockwise until fW“‘! is distorted. If "A9" is readjusted, all steps
- the slug reaches the top of coil. Then turn it clock- in ?Ilgnment procedure should be repeated exactly

wise until the loudest and clearest sound is obtained. os instructed above.

NOTE: There will be two points (approximately 1/2 NOTE: For steps 5 and 6 the most satisfactory

turn apart) at which sound is loudest. The slug should method is to turn the slug clockwise to the bottom

be set at the center range of the second point of loud= of the coil and slowly back out counterclockwise

est sound noted as the slug is turned in from top of to the first peak of clear sound with minimum hiss.

coil.




ALIGNMENT INFORMATION FOR VHF TUNER
94E144-19

NOTE: Since this VHF tuner is of the semi-increment-
al type (contains series inductance circuits) VHF channel
selection is accomplished by adding or subtracting por-
tions of inductance with rotation of the VHF Channel
Selector (turret drum).

The tuner has been designed for stable and trouble-free
operation. Tubes may generally be reploced without the
need for alignment. However, tube selection is recom-
mended when replacing the Oscillator-Mixer tube V102
(5CG8) for selecting a tube which will cause least os=
cillator frequency shift.

VHF amplifier and Mixer alignment consists of check-
ing the VHF response curve with a sweep generator and
an oscilloscope, then comparing curves with the ideal
curve given in figure 19. Adjustment of trimmer screws
at top of tuner is generally adequate for proper align-
ment.

Lios

L109

Figure 16. View of Antenna Rotor Disc in VHF
Tuner 94E144-19

If individual channel coils have been altered from
original shape, tracking adjustment (starting with high=
est channel) will be required. The chart and the il-
lustrotions given below show the location and function
of individuol coils or odj Note that "gimmick"
AlS (free lead of copocitor C116) is used for adjustment
of bandwidth of low channels 2 through 6.

Bandwidth odj of high ch Is is plish
ed by changing the spacing of VHF amplifier plate coils
with respect to mixer grid coils.

Tilt odjustment (ot center of curve) is occomplished
by spreading or compressing cail turns in the mixer grid
circuit.

IMPORTANT: No cttempt should be mode to align
the tuner until the bolonce of the receiver is known to
be in proper operating condition and in proper align-
ment.

Figure 17. View of Oscillator-Mixer Rotor Disc
in VHF Tuner 94E144-19

COIL AND ADJUSTMENT IDENTIFICATION FOR VHF TUNER
94E144-19

Sym. or Adj. Function

Sym. or Adj. Function

Ad Slug, Mixer IF Output (coil L140)
Al4  Trimmer, Mixer Grid (capacitor C118)
A13  Trimmer, VHF Amplitier Plate (capacitor C110)
Alé  Slug, Channel (oscillator)
Al5  Gimmick, Lead of Capacitor C116
(low band coupling adj. )
Alé  Channel oscillator
(coils L116,1122,1125,1128 and L131)
Al7  43.95 MC interference trap (coil L136)

L102  Antenna Coil (Channel 2)

L1038 Antenna Coil (Channel 3)

L104  Antenna Coil (Channel 4)

LI05  Antenna Coil (Channel 5)

L105  Master Antenna Coil (Channels 2 through 6)
L107  Master Antenna Coil (Channels 7 through 9)
L108  Master Antenna Coil (Channels 10 and n)
L109 - Master Antenna Coil (Channels 12 and 13)
L112  VHF Amp. Plate Coil (Channel 2)

L115  VHF Amp. Plate Coil (Channel 3)

L118  VHF Amp. Plate Coil (Channel 4)

L121  VHF Amp. Plate Coil (Channel 5)

L124  Master VHF Amp. Plate Coil (Chanmets 2

through &
L127  Master VHF Amp. Plate Coil (Chammels 7
through 9
L130  Master VHF Amp. Plate Coil (Chommels 10 sme m

L33 Master VHF Amp. Plate Coil (Chanmels 12 ame 13

LI1T  Mixer Grid Coil (Channel 2)

L114  Mixer Grid Coil (Channel 3)

L117  Mixer Grid Coil (Channel 4)

L120  Mixer Grid Coil (Channel 5)

L123  Master Mixer Grid Coil (Chonnels 2 Swmugh &
L126  Master Mixer Grid Coil (Channels 7 g ¥
L129  Master Mixer Grid Coil (Channels 10 ame 110
L132  Master Mixer Grid Coil (Chanmels 12 ame 130
L110  Oscillator Coil (Channel 2)

L3  Osillator Coil (Channel 3)

L119  Osillator Coil (Channel 5)

L116  Master Oscillator Coil (Channels 2 Srough &
L122  Master Oscillator Coil (Channels 5 ame &
L125 Master Oscillator Coil (Channels 7 Srough ¥
L128  Master Oscillator Coil (Channels 18 ame * 0
LI131  Master Oscillator Coil (Chonmels 2o I

ADMIRA
16F1X, 16H1X




ADMIRAL 7
16F1X, 16HIX

VHF AMPLIFIER AND MIXER ALIGNMENT

® Connect isolation transformer between power line and mum, marker pips just barely visible.

réceiver. ® Connect oscilloscope through a 15,000 ohm resistor
® Connect negative of 4.0 volt bias supply to test point to test point "W" on tuner. Keep scope leads away

"X" (RF AGC), positive to chassis. See figures 14 from chassis.

and 15. ® Allow about I5 minutes for receiver and test equip~
@ Set Super Range Finder control fully to left (counter~ ment to warm up.

clockwise) and Contrast control fully to right (clock= ®

Do not remove bottom shield during alignment.

Set scope sensitivity at . 03 volt RMS for 1" P to P
deflection.

wise).

® Connect sweep generator 300 ohm output to antenna

) &
% If sweep g does not have a built- Adjust for 3" pattern on each channel.
in marker generator, loosely couple a marker generator
to antenna terminals. To avoid distortion of the res- ® See figure 20 for adjustment locations and identifi-
ponse curve, keep sweep generator output at @ mini- cation.
Step Marker Gen. Sweep Gen.
freq. (MC) Frequency. Instructions
193.25 MC . Sweeping Set Channel Selector to channel 10
(Video Carrier) Channel 10. | Check response obtained with VHF response curve shown in figure 19.
1 Alternately adjust A13 and A14 (figure 20) as required to obtain curve
197.75 MC See "Frequency| having maximum amplitude, symmetry and flat top appearance consist=
(Sound Carrier) Table". ent with proper bandwidth and correct marker location.
Set Channel Selector to channel 6.
83.25 MC Sweeping Check response obtained with VHF response curve shown in figure 19.
(Video Carrier) Channel 6. [If curve is not within limits, compromise adjustment is required. Alter-
2 nately adjust A13 and A14 as required to obtain curve having maximum
87.75 MC See "Frequency |amplitude, symmetry and flat top appearance consistent with proper
(Sound Carrier) Table". bandwidth and correct marker location. After completing adjustment ,
recheck adjustment of step 1.
Set the sweep generator to sweep Check each channel operating in the service area for curve shown be-
the channel to be checked. Set low. In general, the adjustment performed in steps 1 and 2 are suf-

3 the marker generator for the cor= ficient to give satisfactory response curves on all channels. However,
responding video carrier frequen- if li is not obtained on an operating channel, re-
cy and sound carrier frequency. peat above steps as a compromise adjustment to favor the particular

h I If a compromise adjustment is made, other channels operat-

ing in the service area should be checked to make certain that they
have not been appreciably affected. If windings of turret coils have
been greatly disturbed, complete tracking adjustment may be required.

DIP SHOULD SOUND MARKER

W EXCEED 30% AT BE AS NUCH
Al6 OF TOTAL HEIGHT\\ AS 10% 00WH
VHF OSC. ADJ. AGCESSIBLE > SIDE OF CURVE

THROUGH EITHER OF THREE _ FINE TUNING =
HOLES, IF TWO SLUGS ARE ROTOR AT HALF WARKER, VIDEO CARRIER
VISIBLE ADJUST TOP SLUG. ROTATION.

.\llll[l.““ﬂ CARRIER

Figure 18. Front View of VHF Tuner. Figure 19. Ideal VHF Response Curve.

Note: Full skirt of curve will not be visible unless generator
sweep width extends beyond 10 MC.

? HORIZ. v

SUPER RANGE FINDER HOLD i ANTENNA

LOCAL FRINGE 4395 wc TRap % HEATER T0 PINS
i HEIGHT __ VERT. LIN. BRIGHTNESS \@ oF va

@/ 0
AGC TO JCT p HEATER TO PIN4
OF cao! o OF V201
403
RIO,
& (] TEST POINT

w
= 84TORMO | o I_I P
M103 MIXER PLATE
Figure 5. Auxiliary Controls ot Rear of 14" Picture Tube Sets. "",‘:T}:"s"“ 0””,‘
D— B+ TO R464

o779

', o !
VHF aMP VHF MIXER
, PICTURE TUBE: Short neck 14" and 17" rectangular, B as f
110° magnetic deflection, electrostatic focus, gray fik v
ter f?c;-plch, aluminized screen, no ion trap magnet Figure 20. Top View of VHF Tuner 94D144~19
r.qmr . N

Showing Adjustment Locations.

e ————————————————————————————————————
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OVER-ALL VHF AND IF RESPONSE CURVE CHECK

Receiver Controls
and Bias Supply

Sweep
Generator

Marker

Generator Oscilloscope

Instructions

Use isolation transformer
between power line and

Channel Selector on
channel 12 or other un-
assigned high channel.
Connect negative of
3V bias to test point
"T" (IF AGC) and test
point "X" (RF AGC),
positive to chassis.

Connect to antenna
terminals.

Keep

If an external
marker genera-

Connect to point
"V" through a

er frequencies
are shown in
frequency table|

Compare the response curve ob-
tained against the ideal curve

receiver. Set SuperRange| generator output as| tor is used, decoupling filter. | shown in figure 21. If the curve
Finder control fully to low as possible to | loosely couple | See figures 11, is not within tolerance, touch up
left (counterclockwise) prevent overload - | high side to 14 and 15 the IF slugs as instructed below.
and Contrast control ful- | ing. sweep genera- It should never be necessary to
ly to right (clockwise). tor lead. Mark- turn slugs more than one turn in

either direction. If the curve
is satisfactory on the channel
checked, all other channels
should also be satisfactory.

IMPORTANT: When sweep out-
put is reduced, response curve
amplitude on scope should also

_——

decrease, but curve shape should
remain the same. If curve shape
changes, reduce sweep output
and/or the scope gain until the
shape does not change.

Note that video marker on
the "Over-all VHF-|F Res-
ponse Curve" will appear on
the opposite side of the curve
as compared to the "Ideal |F
Response Curve", figure 12.
This is due to action of the
mixer tube.

SOUND MARKER
(MAY NOT BE

SOUND
MARKER

VISIBLE) -
AT LEAST 90% VKRR ww%flos '&ﬁ”ﬂ"“
60% 5%
: T

Figure 21. Ideal Over-all VHF and IF

Figure 22. Over-all VHF and IF Response Curves,
Response Curve.

Incorrect Shape

VHF OSCILLATOR ADJUSTMENT USING A TRANSMITTED
J TELEVISION SIGNAL

It is always advisable to make VHF oscillator (channel) adjustments using a transmitted Television Signal as instruct=
ed on page 4. If a television signal is not available, VHF oscillator (channel) adjustment can be made while observing
the Over-all VHF and IF Response Curve. Align oscillator adjustments to position the video carrier marker 40 per cent
down from the peak of the over-all response curve, see figure 21. For location of oscillator adjustments and adjustment
procedure, refer to instructions on page 3
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SERVICE HINTS

TROUBLE SHOOTING

The television receivers covered in this manual in-
corporate the latest developments in circuitry and chas-
sis construction. The different chassis covered and si-
milar, with exception of tuners, B+ rectifier and pic=
ture tube size. The 16H1 and 16F1 chassis use only
the VHF tuner. A description of B+ distribution is
given in the paragraphs below.

As an aid in trouble shooting, views of the wiring
side and component side of the printed circuit board is
given in figures 25 and 26.. A view of the wiring side
of the main chassis is given in figures 27 and 28.

B+ DISTRIBUTION

The B+ power supply of these receivers consists of a
transformerless circuit utilizing two rectifiers in @ half
wave voltage doubler circuit. Efficient filtering with
excellent voltage regulation is obtained through use of
a pi type filter network consisting of two 100 mf electro-
Iytic capacitors and an iron core filter choke. The B+
voltage at output of the filter network is approximately
250 volts. See B+ Distribution Diagram , figure 23.

Note that the cathode of damper tube V406 supplies
B+ boost voltage to horizontal output stage V405 and to
the Ist anode of picture tube V305.

In addition to its regular function, the sound output
tube V202 (12CU5), also operates as a voltage dropping
tube for supplying 150 volts B+ to the VHF tuner, sound
detector, 3rd IF amplifier and video amplifier circuits.
The cathode of the sound output tube operates at ap-
proximately 150 volts positive with respect to chassis
ground.  If sound output tube becomes inoperative,
both sound and picture are affected. See B+ Distri-
bution Diagram , figure 23.

Note also, that the 2nd |F amplifier V302 operates
as a voltage dropping tube in addition to its regular
function. B+ voltage to V301 and V302 (1st and 2nd
IF amplifiers) is effectively connected in series since the

thode of V302 to the plate and screen of

V301.

SERVICING TUBES

IMPORTANT: To prevent possibility of electrical
shock, do not remove or install tubes unless the set Is
disconnected from the power line.

Tapping the vertical output tube lightly will aggravate
this condition. Replace 12DB5 tube with another known
to be good.

10880

Figure 23: Simplified B+ Distribution Diagrom
for VHF Receivers using 94E144-19 Tuner.

Figure 23A: Simplified B+ Distribution Diagram for
VHF Receivers using 94Z151-94N6 Tuners.

Remove V303 (3B26). Check

tube pin 3to pin4. Measure

resistance from pin 3 (socket)
to chassis ground.

U meter indicates

indicates open (no reading

continuity or very high value)
Insert V303. Remove V305 Insert V303 (3BZS). Remove
socket (picture tube). Check V201 (3DT6). Check tube pin
tube pin 1 to pin 8. Measure 3 to pin4. Measure

ground.
} : : -
U meter ¥ meter U meter U meter
indicates indicates indicates indicates
contimuity open nntl-ky o'i-
Cl!lﬂ ﬂlﬂ CHECX CHECK
! } } !
e | e B S B T

Figure 24. Simplified Test Procedure for Locating an
Open Circuit Heater Tube in VHF only Receivers.

HORIZONTAL BARS IN PICTURE WHEN
CABINET OR CHASSIS IS TAPPED

Horizontal bars or bunching of vertical trace lines in
raster when the cabinet or chassis is tapped, may be
caused by a microphonic vertical output tube V403
(12D85).
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R303 R304 C307 R305 R307 R308 R309 V302 C3I0 R313 L309 R327 R315 C312 L305
L302 v301 |R302| c305|T301 |c308|R311 \L307| R310 | C325 | C309)R312|T302 [R3I4 |C31I | C317 V303

= \%;Tg
= r SR VS 4

L301
c301

€210 R203 /Vv20! /C202 /C300/R204)|l-302206\ 203\V304 \R32I \R404\R403\R 03
€206 L204 C204 C315 C207 R20I R207 R202 C20! R300 C328 R329 R318 L308 R402

Figure 25. View of Component Side of Printed Wiring Board.

TO END TERM.  TO END TERM
F R424

OF R325 of T0C306 osera

TO PLUG
™30

TO BLUE LEAD
OF T201

TO JCT. OF C216,
C217 & RED
LEAD OF T201

TO_CENTER
TERM OF
TO CENTER

) ? " 70 JCT 6 B
TERM OF R4OT . . C2164 B C215

NO CONNECTION IN
16H1 8 I6AHI,
CONNECTS TO
CHASSIS GROURB
IN I6F1 8 I6AFI

IF AGC

T0 €306

RF AGC
TO c40i

Figure 26. View of Wiring Side of Printed Wiring Board. Gray area represents printed
wiring; black symbols and lines represent components and connections on opposite side.
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430 R463 €435 C433 (422 C432 (434 R45
- cazs NRabs a3l naes I'c503 R466 R452 / T402
f \ // ¥ €506
i C417 - :
2% Y X CR502
cals
: f CR501
) R434 S i R453
430 . ; | ‘
R i A c419
ca27 » ] : :
R46 e/ W . —i*———csw
1T &£/ | CR40I
R459 i AN :
R460 4 15 3 €504
R455 . ) o < 4 ———R208
R456 s VLS wi-T < ' .
p? 4 e * oot 3
R454 G S cara
R458 7| * Y 4
- 32 - = c306
& § — = R40I
c424 - . ca17
cazl cais
\ \ \ R503
€409 /R429/Ra46 c4w R421 \C406 \ R449 \ R450
C4l2 R422 R449 R423 C4I8 R448 (420 10844

Figure 27. Wiring Side of 14" Picture Tube Chassis.

C432. R447  C4ll R423 R427 R421 R40l  R434 C417 €407 _-C4I0
c434 - R446 ' C4I2 c409 R429 R443/ C416.~ C406 - i

C433 = - :
c429
R466
c428 N ] 7
R462 - g 7. - j _—ViIo2
R4T| ‘ o AN VT, A A ~R419
R468 s y 3 |

3 i G R e % 2N \ C436
R456// caz4/cazs [1401 ] cs0s | 425 \.C4l4 '\ R503'V303 \ C505 V302 404
R46I C504 R454 C422 CR4OI R430 C216 T303 V40l LSOl V304 €505

Figure 28. Wiring Side of 17" Picture Tube Chassis
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RASTER CORRECTOR MAGNETS USED IN
DEFLECTION YOKE

The 110° deflection yoke used in these receivers con-
tains four built=in raster correction magnets. These are
permanent magnets used for preventing pPin cushion dis~
tortion (bowing) at the top, bottom or sides of the raster.
The raster correction magnets are contained in pockets
molded in the plastic insulation at the front of the yoke
coil.

IMPORTANT: Do not disturb position of magnets.
Pin cushion distortion may be visible in the raster if
the magnets are removed or are incorrectly placed
(end for end).

AGC BLOCKING ON STRONG SIGNALS AND AT
HIGH BRIGHTNESS SETTINGS

To prevent AGC blocking on strong signals and high
brightness settings, change capacitor C428 (plate cir=
cuit of V401) from 300 mmf to 001 mf, 1600 volts,
part number 6482-32. Also change resistor R403 (plate
circuit of V401) from 7. 5 megohms to 10 megohms.

DISTORTION AND BUZZ IN SOUND

If the sound is distorted or has buzz, touch-up ad-
justment of 4.5 MC intercarrier sound |F amplifier is
required. Instructions for making "4.5 MC Sound IF
Alignment Using A Television Signal" is given on
page 5

Frequent need for sound touch-up adjustment may
be due to frequency drift of quadrature coil 1203.
Drift may be eliminated by changing resistor R207 from
220,000 ohms to 100,000 ohms, 1/2 watt, 10%. After
replacing resistor R207, make touch-up adjustment as
mentioned above.

ELIMINATING RF INTERFERENCE BY
ALIGNMENT OF ANTENNA TRAP L136
(94E144-19), L101 (94N6-1) (942151-5)

An RF interference trap is contained in the antennq
circuit of the VHF tuners, see figures 20, 33 and 36.
At the factory, this trap is aligned for minimum res-
Ponse at 43.95 MC. The trap attenuates interfering
signals in the 41 MC IF frequency range. The trap
should Ily never require real .in the
field. However, if RF interference is experienced
from radio transmitters or other sources af frequencies
®harmonics or fundamentals) in the 41 MC range, the
trap may be realigned to minimize the interference.
The trap may be tuned while observing the picture.
However, if the interference is intermittent, it will be
difficult to adjust and the following procedure is rec-
ommended.

Adjust trap as follows:

a. Determine the exact frequency of the interfering
signal.

b. Set channel selector to channel 2.

c. Connect VTVM to test point “V", see figures
14 and 15.

d. Set AM signak generator to exact frequency of
interference. Increase signal generator output
for 2 volt reading on VTVM.

e Using a non-metallic alignment tool with 5/16"
hexagonal shank (part number 98A30-12), ode
fust trap A17 (see figure 20) for minimum VTVM
reading ot test point "V",

CAUTION: It should not be necessary 1o turn the slug
A17 more than a few turns in either direction. Do not
turn the slug completely counterclockwise, as channel
2 interference may result.
ELIMINATING CORONA AT ANODE BUTTON
OF THE PICTURE TUBE.

Under extreme conditions of high humidity, corona dis-
charge may occur from the 2nd anode button of the picture
tube to the dag coated area surrounding it.

If corona discharge i experienced, remove the electro-
static charge on the picture tube by shorting the 2nd anode
button to the dag coating.

Clean the area surrounding the 2nd anode button with
carbon tet and wipe dry. Then paint the area between the
2nd anode button and the dag coating with a good commer~
cial high voltage insulating dope.

GENERAL

This new tuner incorp the latest ady
in mechanical design and circuitry of turret type VHF
tuners. The tuner is approximately 20 per cent smaller
than the conventional turret=type tuners. For simpli-
city of circuitry, servicing convenience and purpose
of automation, the turret assembly is built in the form
of two channel discs.  All channel coils or inductors
are contained on two turret discs and are easily access-
ible for servicing. The turret can be disassembled from
the tuner by merely removing two retainer springs.

An antenna matching transformer (balun) is used to
provide a more constant antenna input impedance at
all VHF channels. Increased sensitivity, better over~
all performance with improved picture quality result
from the many circuit advances.

An improved type FINE TUNING control Is used.
The metal surface of the fine tuning rotor and the
silver coated surface of the fine tuning stator form
a variable capaciter. The normal range of the FINE
TUNING control is plus or minus 2MC for high chan=
nels and plus or minus 1 MC for low channels.

The tuned circuits of the cascode VHF amplifier
V101 (4BC8) and mixer grid and oscillator circuits
V102 (5CG8) are contained on the two low loss
mica filled discs. Since this tuner is of the semi-

i | type (; ins series indy cir=
cuits) channel tuning is accomplished by adding or
subtrocting portions of inductance with rotation of
the Channel Selector (turret drum).

SERVICING TUNERS

The simplified circuitry and mechanical construct-
ion of these tuners make them relatively trouble~free
and easy to service. Tuner voltages (B plus, AGC
and heater) may be measured from terminals on top
side of tuner. See figure 20. All components at the
underside of the tuner can be serviced without the
removal of the turret assembly. See exploded view
of tuner, figure 30.

IMPORTANT: Location and lead dress of most
components at the underside of the tuner are general-
ly critical. Parts location, lead lengths of compo~
nents and ground connections should be as originally
made. When replacing components, it is important that
they be replaced with parts of identical electrical char-
acteristics and physical size. Refer to parts list for tem-
perature coefficients, tolerances and other essential des~
cription.

CAUTION: The free end (lead A15) of the capacitor
C116 is used as a low band coupling adjustment. Location
of this lead is critical. When servicing tuner, avoid con-
tact with coils or wiring leads.

CLEANING AND LUBRICATING
TUNER CONTACTS

For cleaning rotating contacts of turret discs, remove
bottom cover from tuner. Using a small stiff brush, apply
@ non-corrosive contact cleaner to all the contact points.
With o soft canvas cloth, remove cleaner and buff con=
tact points until surface is bright. After cleaning con-
tacts, apply a thin film of switch contact oil, part num=
ber 98A64-1, to surfaces of contacts. Lubricate bearing
surfaces of other moving parts with light vaseline or pre~
ferably part number 98A64-2 lubricant.

CAUTION: Do not use lubriplate or other similar Iy~
bricant containing zinc or cadmium.

16F1X, 16H1IX

REMOVING TURRET ASSEMBLY
To remove turret assembly, proceed as follows:

a. Remove bottom cover shield M119.
view of tuner, figure 30.

See exploded

b. Remove detent mounting screw M106 at side of tuner.
Remove detent spring M108 and roller M109.

c. Remove turret shaft retaining springs M118 from in-
side of tuner, by pressing end of springs out of re-
taining tabs.

d. Remove the turret M116 from the tuner by grasping
it ot the shaft ends and carefully guide it out of the
tuner.

CAUTION: Use care 10 as to avoid contact with
coils or wiring leads on turret disc. Oxcillator
(upright) coils can be damaged or locsened by care-
less handling.

e To reassemble turret in tuner, follow the above pro-
cedure in reverse, using care to avold damage to
stationary contacts M112, M123 and fine tuning
rotor disc M111.

f. To engage the fine tuning disc M111 into clutch
wfaces of fine tuning rotor M114, insert the edge
of a thin blede knife or a single edge razor blade
Mmhplﬂkhd!boﬂmmnlmr«w
until the blade just comtects fine tuning disc; then
carefully press disc into the rotor and remove blade.

ADJUSTING STATIONARY CONTACT SPRINGS

lho“l-vy.rll.dﬂnfrn-\dr-ew'u'
plates M112 and M123 cean be odjusted if they make
poor contect due to insufficlient tension.

To adjust the contact springs, remove the turret -
sembly from the tuner, « instructed in paragraph on
removing turret essembly.

FINE TUNING
ROTOR DISC

Figure 31. Front View of VHF Tuner Showing Method of
Inserting Fine Tuning Disc and Fine Tuning Rotor.

Using a thin narrow blade screwdriver, adjust contact

spring tension by carefully bending the contact springs up~
ward until the clearance between the highest point on the
spring extends about ¥/64 of an inch above the plastic sur-
face of the contact strip.  With correct tension, the bowed
portion of the contact spring should clear the plastic surface
of the rotor disc by about 1/64 of an inch.

REPLACEMENT OF CERAMIC FEED-THROUGH
CAPACITORS

The B+, heater and AGC leads of VHF tuners are termi-

nated through ceramic feed-through capacitors. When sol-
dering leads to VHF tuners, care should be exercised to
prevent damage to the ceramic feed-through capacitors.
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16F1X, 16H1X

RF AND MIXER ALIGNMENT

e Connect isolation transformer between power line and
receiver.

e Connect negative of 3 volt bias battery to AGC buss
(test point "X"), positive to chassis.

e Set Super Range finder control fully to left (counter-
clockwise) and contrast control fully to right (clock-

wise).

e Connect sweep generator 300 chm output to antenna

terminals. If sweep generator does not have a byilt-
in marker generator, loasely couple a marker genera-
tor to the antenna terminals. To avoid distortion of
the response curve, keep sweep generator output at a
minimum, marker pips just barely visible.

o Connect oscilloscope through a 15,000 ohm resistor to

test point "W" on tuner. Keep scope leads away from
chassis.

o Allow about 15 minutes for receiver and test equip-

ment to warm up.

Step Marker Gen Sweep Gen. g
Freq. (MC) Frequency nstructions
193. 25MC Sweeping ]
(Video Carrier) | Channel 10. Check for RF response curve below. Alternately adjust A11 and A12 as

197.75 MC

See frequency

required to obtain equal peak amplitudes and symmetry, consistent with
flat top appearance, proper band width and correct marker location.

87.75 MC
(Sound Carrier)

See frequency
table

(Sound Carrier) | table below.
83.25 MC Sweeping " . g
(Video Carrier) Channel 6. Check for RF response curve below. Adjust A10 as required to obtain

curve having maximum amplitude and flat top appearance consistent
with proper bandwidth and correct marker location. After completing
adjustment, recheck adjustment of step 1.

quency.

Set the sweep generator to sweep
the channel to be checked. Set
the marker generator for the
corresponding video carrier fre-
quency and sound carrier fre-

Check each channel operating in the service area for curve shown be-
low. In general, the adjustment performed in steps 1 and 2 are suff-
icient to give satisfactory response curves on all channels. However,
if reasonable alignment is not obtained on a particular channel, (a)
check to see that coils have not been intermixed or (b) try replacing
the coil for that particular channel, or (c) repeat step 1 for a weak
high channel as a compromise adjustment to favor the particular channel.
Repeat step 2 for the weak low channel to favor the particular low
channel. If a compromise adjustment is made, other channels opera-
ting in the service area should be checked to make certain that they
have not been appreciably affected.

=

Figure 32. |deal VHF Response Curve.
Note: Full skirt of curve will not be visible
unless generator sweep width extends beyond
12 MC.

Figure 33. Top view of 93Né~1
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16F1X, 16H1X

R.F. AND NEUTRALIZING ALIGNMENT

94Z151-5
® Connect isolation transformer between power line and minimum, marker pips just barely visable.
receiver.
@ Connect oscilloscope through a 15,000 ohm resistor
® Connect negative of 3.0 volt bias supply to test point to test point "W" on tuner. Keep scope leads away
"X" (RFAGC), positive to chassis. See figures 14 from chassis.
and 15.
® Allow about 15 minutes for receiver and test equip-
® Set Super Range finder control fully to left (counter- ment to warm up.
clockwise) and contrast control fully to right (clock-
wise). ® Adjust sweep generator to sweep channel 10.
® Connect sweep generator 300 chm output to antenna ® Adjust marker generator for 193. 25 MC (Video Carrier)
terminals. If sweep generator does not have a built and 197.75 MC (Sound Carrier).
in marker generafor, locsely couple a marker gener-
ator to antenna terminals. To avoid distortion of the ® See figure 35 for adjustment locations and identifica-
response curve, keep sweep generator output at a tion.
STEP INSTRUCTIONS
1 Set Tuner Channel selector and sweep generator to channel 10.
2 Alternately adjust R. F. and Mixer trimmers A1 & A2, for maximum response between carrier frequencies

consistant with correct video and sound carrier marker location.

3 Adjust the channel 10 antenna coil for maximum res

compressing turns.

(CAUTION): Do not remove tilt by adjusting antenna coil to lower response gain.

4 Increase tuner bias to approximately =9 volts or disconnect B+ from tuner and increase sweep generator
output to maximum. Adjust neutralizing trimmer A3 for minimum response with valley centered between

carrier frequencies as shown by Figure 35.

5 If the sweep generator output or oscilloscope gain is too low to obtain a satisfactory response curve at
the tuner Test Point with the RF amplifter biased to cut-off, the Neutralization trimmer can be adjusted

for mini IF resp with ed scope to video detector Test Point V.

6 Repeat Steps, 3, 4, and 5 in order. Do not readjust neutralizing trimmer during the remainder of align-
ment procedure.

7 Repeat Steps 3 and 4, adjusting RF and Mixer trimmers and antenna coil for maximum response consistent

with response curve symmetry.

NOTE: If RF regponse curve is not within limits on any channel, it will be necessary to make a compromise

adjustment of the RF and/or Mixer trimmers.

IMPORTANT: Any large readjustment of the RF or Mixer trimmers will require that the Neutralization

trimmer adjustment be checked.

If the IF traps within the tuner are incorrectly adjusted, the channel 2 response curve may be distorted.

See IF Trap Alignment.

somst
o smanan
Gan

o R !

Figure 35: Ideal VHF Response Curve.
Note: Full skirt of curve will not be visible

MOna 17 o vt

Figure 36: Top view of 94Z151-5
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Chassis e Page

16F1X (Revised) Circuit ..
16F1X Chassis layout...
16F1X Other data see Supp. No. 31.
16H1X (Revised) Circuit voveevsses

49, 50
2

51,52

16H1X Other data see 16H1X in Supp. No. 31.

53, 54
3

17N1X Alignment see 18A6X in Supp. No. 33.
Model:

C29F1X to 3X Uses chassis 17N1X.
T29F1X to 3X Uses chassis 17N1X.

ELECTROHOME

Model
Stellar & Regal Series:

Ascot Circuit .....
Ascot Tuner Circuit
Ascot Radio Circuit
Ascot Alignment ...
Ascot Chassis layouts .
Ascot Speaker connections .
Ascot Coil identification ........
Charlton B See Ascot.

Highgate B See Ascot.

Lynton See Ascot.

Meadowbrook A See Ascot.
Stuart See Ascot.

Westmount B See Ascot.

HALLICRAFTERS

Chassis

Page
1051-19 Alldata..cvevencnnans seeressness 59,60
Model:

921-HT-901 Uses chassis 1051-19.

921-HK-910 Uses chassis 1051-19.

MARCONI

Chassis Page

TV-V-518 (Code U) Circuit. .
TV-V-518 Tuner Circuit....

V 518 Waveforms .
-518 Chassis layout .
-518 Coil identification
-538 See TV-V-518.
-5'18 (Code X) Circuit ..
-578 Tuner Circuit..
-578 Alignment...
TV-578 Waveforms
TV-578 Voltages ..
TV-578 Waveforms .
TV-578 Chassis layout .
TV-578 Coil identification

<
<<<

Model:

TV-301K21 Uses chassis TV-578.
TV-301T21 Uses chassis TV-578.
101K21 Uses chassis TV-V-518.
101721, Uses chassis TV-V-518.
101W21B, L Uses chassis TV-V-518.
101K24 Uses chassis TV-V-538.

" Chassis Page
A lart2s Y Circut evueeens 63, 64
25, U Tuner Cu’cuils . 33, 34
525, U Alignment. ....... 30,31, 32
9H25, U Waveforms....ceee.e 36
9H25, U Voltages, Resistances 40, 41
9H25, U Chassis layouts. 33to 42
9H25, U Critical lead dres: 38
9H25, U Coil identification. .. 42
Model:
3050B,G,GL Uses chassis 9H25,U.
3052L, BL, WL Uses chassis 9H25,U.
PHILIPS
Chassis Page
"M" Circuit ccovveee 65, 66
""M" Tuner Circuit ... 48
""M""Tuner Adjustments 73
"M" Alignment . 43
"M" Waveforms. . 44
""M" Chassis layout. . 45 to 47
""M'" Modifications.... .
Models:
21CC306A Uses "M" chassis.
21CC307A Uses "M" chassis.
21CC308A Uses "M" chassis.
RCA-VICTOR
Chassis Page
CT1404A Circuit..... 67, 68
CT1404A Alignment .Tdto 78
CT1404A Chassis layo .T5to 79
CT1404A Coil identification . m
Model:
14-PT-902 (Socialite) Uses chassis CT1404A.
ROGERS-MAJESTIC
Chassis Page
"M" Circuit coeeveeee . 65,66
“M" Tuner Circuit ... . 48
'M'" Tuner Adjustments . . 3
"M" Alignment... . 43
"M" Waveforms. . . 44
""M" Chassis layou 45 to 47
""M" Modifications. .. 3
Model:
21CCT08A Uses "M" chassis.
21CC707A Uses "M" chassis.
21CC708A Uses "M" chassis.
SIMPSONS-SEARS
C817.50060 Circuit 69, 70
C817.50060 Tuner Circuits.. . 85,86
C817.50060 Alignment . 80, 81,82
C817.50060 Chassis layoul 83
C817.50060 Coil identification 69

C817.50120 See C817.50060.
C817.50140 See C817.50060.

VIKING

Model Page
TCD-337,U Circuit... 57,58
TCD-337,U VHF Tuner cir! . . 10
TCD-337, U UHF Tuner circuit . 11
TCD-337,U Alignment ..... 9
TCD-337, U Chassis layouts 10, 12

TCD-337, U Coil identification..
TCD-338, U See TCD-337, U.
TCD-339, U See TCD-337,U.
TCD-340, U See TCD-337, U.
TMD-334, U See TCD-337, U.
TMD-335, U See TCD-337, U.
TMD-336, U See TCD-337, U.

WESTINGHOUSE

Chassis

X-2365-11 Circuit vevavees
X-2365-11 Tuner Circuits .
X-2365-11 Alignment .. ..
X-2365-11 Chassis layouts .

X-2365-11 Coil identification.. 87

Model:

21TV13T See T-104 in Supp. No. 16.

21TV14T See T-104 in Supp. No. 16.

21TV21K See T-104 in Supp. No. 16.

H17T249 Uses chassis X-2365-11.

H17T250 Uses chassis X-2365-11.

ZENITH

Tuners Used in Zenith Models: Page
95
96
97

12- Posmon B:md Svmch Para.\lal Heater... 98

175-4 with 175-101. . 99

175-2 with 175-101.. 100

12-Position Target, Series Heater 101

12-Position Target, Parallel Heater 101

175-5 with 175-113.. 102

175-1 with 175-113 103

175-4 with 5-42843 104

175-2 with 5-42843.. 105

12-Position Bull's Eye 106

175-4 with 175-107 .. 107

175-2 with 175-107.. 108

TELEVISION
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