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GENERAL DESCRIFTION

The Capehart "CX-33" television receiver ohassis is a 24 tube, self-contained unit
for use with the new 16 inch rectangular direct-view piocture tubess The chassis
features inolude several new and unique olrcuit developments and mechanical re-
finements. The Capehart "CX~33F" Chassis is identiocal to the "CX-33" except

thet it employs a 16 inch round (metal) direct-view pioture tube.

The R-F tuner has a tuned R-F stage and a total of five tuned oirouits for maxi-
mum gein and interferende rejeotion. A new "Synohro-Sound" system provides
synchronized sound and picture tuning. It eliminates annoying mierophonio noise
from the sound and prevents detuning effeots due to local oscillator drift.

An amplified automatic gein control oirouit supplies differential bias %to the

R-F and first two I-F amplifier stages to provide oconstant video output and
eliminate the need for a manual oontrast control. The video amplifier is entirely
direct ocoupled for best possible nolse Iimmunity,

Exceptionally strong and positive-acting synchronizing ciroults have been incor-
porated. The horizontal deflection oircuits are controlled by a syne dis-
oriminator and reactance tube "Synohro-Look" circuit, and the vertiocal multi-
vibretor is tempersture oompensated to prevent frequency drift,

A new high-effioienoy 70 degrees horizontal defleotion system is used whioh in-
corporates a new type of alr-core horizontal output transformer,

A particular feature of this chassis is its servioceability. All operating and
seaondary controls are conveniently located and are positive in their operation,
This is particularly true of the "Joy Stiok" positioning lever on the foous coil,
and the width and horizontal linearity controls. The time required for insta-
llation and set-up has been reduced to a minimume.
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SPECIFICATIONS

CAPEHART CX~-33 TELEVISION CHASSIS.
Frequenoy Rangeseesccesesssssssssesssssnssssssssnssssssall ahannels, 2 through 13

R=F Input Impedenoe:ssssscsssesossossssssbalanced 300 ohm or unbalanced 72 ohm.

INTERMEDIATE FREQUENCIES:
Pioture I‘-F Garrieri..I.l..lllﬂl....l..lll....'..lll.lzs.zs mc.

SDund I-F G&rrier...........-...-....-.-..-....-.....21.75 mao .

TUBE COMPLEMENT :
Tube Now Tube Type Funation

V1ol GCBS-uny..--o-o.---nno.uloouo-oo--o--o-----na-..-R- F. Amplifier
V102 SCBG---.-.-..-..-.....--..-.--...-...-.....-..---.....Mixer
VIOS 6AB4;--...----...--.-....--.......-....--.-..........Oscillator
V201 GAGS.--u.oo-o.nno.o-nlolnonnoouo--o-----oo-o---ulst I‘F Amplifier
V202 BAGOeccacsasasssassnsscoccsscacnscssssssnsosvsss2nd I-F Amplifier
V203 BAG s sssnssensnsssscsnnnsessssssssnsnsnesssnsnsdrd I-F Amplifier
V204 BALB e, cceosscsesscssssssassssssVideo Deteotor and Synoc Leveler
V205 BAHE s e esvoosssocscsssssssnssssssssssssnssnssnsasoaVideo Amplifier
V207 GAUG.-...----.--.--.......--.......-.-...--Sound I—F Amplifier
V208 BALD, s cusnsnninvsssssssnsvensesss nnssssssssssaiatiioc Dotestor
V209 BAVEoeeosssccscscosansnas +eslst Audio Amplifier and Bias Clamp
VZlO 6K6.l.|lllll.l.l..lli. sesenssssveasssnerssssessesdidio Output
vel2 L2AUT7 e seespsnsnssssssesPre—syne Separator #.Ge.Cs Reotifier
V213 12AU7 ceeucneonsasonnnsnsheGeCo Amplifier and Syno Amplifier
V214 GSNT.Q--u--o----uoooo.uuolonsynﬂ Clippsr and Vertical M- Ve
V215 BK6esesosssassosssssassnoncsssssesssasssvortioal M,V. and Output
vels BALE e o555 s v aoiaicnis s0 s emianseisis cessassssssssenascdFo(s Doticotor
Val7 BAUGesesssassssssacstsscosssassssscssssnnscsses,R08CEANCS TUbe
V218 B8N7e.00e0eeesscasselorizontal Osoillator and Discharge Tube
Veli9 BBGEescssacrssanasssnsesanscssccansssnssssssHorizontal Qutput
V221 EBE 00T L e s wwsion st o ssiwanein se sy shmsnsnsns el BOOEif L on
V220 6W4GT--................--...............-..........-Damper
V222 BT Giais vvaanssmanminses nswosssmessss e wweseesesssRO0EiLioT
va21ll Piloture Tube = 16" reotangular, in all models exaept 323 M

16" round metal in Model 323-M

Power Souroe.t..-.........--.-....-...-.-........115V, 80 Oyoles.

PDWGI‘ Consumption........a...-o-.---u.-o-..o..-.-o..225 W’&tts.

n

Audio Outputeseccesceseeled Watts undistorted, 4.0 Watts maximum.

Spﬁakar SiZe.--ol"lophlqos inch (Models 3011—M and EOll—B)
6 X 9 inoh (Model 323-M)
12 inoh (Models 3012-M and 3012-B)



INSTALLATION AND. SET=-UP INSTRUCTIONS

After the instrument has been unpacked the following inspection checks
and adjustments should be made before placing the instrument in opera- -~
tion.

l. General appearance and condition of cabinet.
2, All tubes in place In their respeotive sockets,
3. Mechanjioal operation of controlse

4, Inter-oonnections, speaker cable, piocture tube H.V. ancde
cap and socket conneator,

5, Open the rear door of the receiver and remove the
"Red" shipping bracket which secures the focus ooil
mount during shipment, Replace the two bracket
mounting sorews which also serve to faesten the cover
of the H.V. Seotion.

POWER SOURCE

These instruments are designed to operate from an alternating ourrent

(AC) power source of from 105 to 125 volts at a freguenoy of GO cyales
per seoond. It is suggested in all cases that it be determined in ad-
vanae that the power source available will meet the sbove requirements.

ANTENNA INSTALLATION

The subjeot model receivers are equipped with a "built-in" television
antenna, which is designed for efficient signal pickup on all television
ohennels, The mechanical elements of this antenna are mounted in the
rear of the oasbinet. An antenna "phasing" switoh is loocated on the

rear door of the oabinet, The antenns "phasing" switch provides
variable antenna directivity without mechanical rotation of the elements,.
The built-in antenna will provide good reception in areas where signal
strength is sufficient, If it is decided upon installation that signal
strength in that partioular area is not sufficient for proper operation
without an adequate cutdoor antenna, the built-in antenna system ocan

be disconnested merely by removing the lead-in from the built-in ante-
nne at the antenne terminals on the rear of the chassis., The lead-in
from the outdoor antemna should then be connected %o the antenna ter-
minals. An effeative antenna and transmission line system 1s a very
important faotor in obtaining good television reception in many aresas,
where signal strength is not great and where interference oonditlons
exist. If the installation is not properly made, satisfaagtory recep-

tion oannot be expected. These receivers are designed to operate with

300 ohm transmission line. The antenna used may be of any practical
oonfiguration and type, end should be installed according to standard
practice,

&)



RECEIVER LOCATION

Seleotion of a suitable receiver location, in the home or other place of insta-
llation, should be deoaided upon only after the following faotors have been
taken into consideration:

1, The convenience of connecting both the AC line aord and
the outdoor television antenns lead-in,

2+ The looation should be suoh that no strong direot light
from lamps or windows will fall upon the pioture
sareen or shine in the eyes of the viewers.

3. ®Sufficient space must be available in front of the receiver
for the antiocipated number of viewers. Normal viewing dis-
tance, with 12 or 16 inoch direot view pieture tube reproduc-
tion, is usually between 8 to 10 feet in front of the receiver.

4, It is desirable that the receiver not be placed olose to souroges
of heat, suoh as hot air vents or radiators.

REMOVAL OF SAFETY GLASS ESCUTCHEON
Models 3011 and 3012

The safety glass esautcheon is removable from the front of the receiver., The
glags is fitted into "slots" in the top and sides of the cabinet and is seaured

in place by two small supporting breokets whioh are fastened to either side of the
oabinet, To remove the glass, first remove the supporting braockets. Refer to
Pigure la. Each bracket is held in place by two small wood sorews. Remove the
two small rubber oushions whioh are fitted in the cebinet slots just above the
Mtg. Breoketse The rubber oushions are not visible with the glass in place, how-
ever their small spring metal holders can be;seen after the Mtg, Brackets are
removed. Grasp the lower edge of the glass firmly and slide the glass to either
side and down slightly until the glass is free of the cabinet slots at the top

and the opposite side. Tilt the glass outward slightly at the free side and slide
the glass from the oabinet. To replace the glass, follow this procedure in
TeVeIrseo,

Model 323-M

The safety glass escutcheon in this model mounts in a similar menner as des-
aribed above, with exception that the glass is held in plasce by & removeble
wooden panel across the lower edge of the glass. To remove the glass, first re-
move the wooden support panel which is held in place by two small sorews, refer
to Figure lb. The glass can then be removed in & similar manner as in the other
models .

Fig. la, - Removal of Safety (lass in Models Fig. 1b, - Removal of Safety Glass in Model
3011 and 32012 323-M



LOCATION. OF CONTROLS

There are four primary operating controls aacessible from the front of
these reoeivers. The ocontrols are identified as Channel, Balance,
Sound and Sheding.

Located in back of the smell Capehart Esoutocheon plate, on the front panel
of the receiver, are %the following secondary operating controls: Height,
Vertiocal Linearity, Vertioal Hold, Foous and A.G.Ces Set. These controls
are made accessible by removing the smell esoutcheon which is held in place
by two small sorews. A small sorewdriver should be used to adjust these
controls,

Mounted on the rear chassis apron and aoccessible from the rear of the re-
geiver are the Horizontal Linearity, Horizontal Oscillator Frequenoy,
Horizontal Drive and Width adjustments., Horizontal Drive and Width

are potentiometer ocontrols, while Horizontal Frequenoy 1s a "sorew-in" slug
adjustment, The Horizontal Linearity is alsoc a "slug" adjustment, however,
it should be adjusted by loosening the wingsorew and sliding it along the
slot provided. This arrangement provides a quick adjustment of the "slugh
in the linearity ocoil. After the proper position is found tighten the
wingsorew again,

For looation of the above mentioned controls refer to Figures 2 and 3.
Figure 2 shows the receiver front panel with the ochannel knob removed
displaying the adjustment sorews for the R-F Oscillator. For information
on adjustment of the Osoillator, refer to "Oscillator Alignment Using a
“TV Signal M

0@ FOCUS COIL ADJ. HANDLE FOR @ Zoc
038 PICTURE CENTERING Sl
2, £=)

SOUND FOGUS VERT. LIN CHANNEL 300008000 %02 Eﬁ

BUILT-IN ANTENNA
"PHASING' SWITCH \-ﬁ

°

HORIZ.
AC INTERLOCK WIDTH DRIVE
RECEPTACLE '}%’Eg HEW‘L
5 AMP apy y
FUSE \
SHADING AGC SET HEIGHT VERT HOLD BALANCE 5 b ; a
(ol
'y 3 Iy
Fig. 2 = Front Panel Controls. Fig. 3 - Rear Controls.



CHECK OF RECEIVER OPERATION

At the time of installation, a final operating cheok of the receiver should be

ma.de .
be made

Neoessary final adjustment to the various non-operating eontrols should

at this time to provide proper operation. The austomer should be in-

structed in proper operation of the receiver and cautioned that the non-opera-
ting ocontrols should be adjusted only by en experienaed television serviceman.

PRELIMINARY CHECKS:

1.

2.

9,

6.

T

PICTURE

9.

10,

Unt ie the line cord st the rear of the oabinet and insert
the plug into a 110 wvolt, 60 ayale AC outlet,

Turn the receiver on by rotating the SOUND control about
halfway from sither extreme.

Set the CHANNEL seleotor to a channel on which a television
program is being transmitted.

Advance the SHADING control slightly clockwise and adjust
the Ion Trap Magnet by sliding the magnet back and forth
and rotating it about the neok of the picture tube until
maximum brightness of the soanning lines is obtained.

Check %o see that the AGC SET control is approximately
in the center of its mechaniocal range.

Adjust the BALANCE contrel to obtain the best reception.
Tune for the sharpest detail in the pioture, but not necessarily
the brightest piature or loudest sound.

Re-adjust the SOUND aontrol for average volume and check sound
quality.

Ad just FOCUS oontrol for the most olear (or sharp) picture.

Ad just the VERTICAL HOLD control %to synoc the pioture, if the
pioture rolls vertically,

CENTERING:

To center the plioture in the mask, adjust the Foous ocoil by
means of the attached handle. The ooll can be tilted in either
the horizontal or vertical plane to provide both vertical

and horizontal centering. During shipment, the foous coil
adjusting handle is concealed in the rear of the cabinet. The
handle should be inserted through the slot in the rear door and
attached by means of the furnished hardware to the bracket on
the rear door, After the plcture is oentered properly the handle
should be secured to the bracket to maintain the adjustment.

After adjusting the Foous coll, re-adjust the Ion Trap Magnet
for the brightest pioture. The flange around the sleeve of the
magnet may be rotated independently and will act as a "fine" ad-
Justment.



PICTURE SIZE AND LINEARITY:

11,

12.

Adjust the Width, Horizontal Drive and Horizontal Linearity
aontrols tc obtain the proper ploture width and horizontal
linearity. Due to interaction between these controls all three
ocontrols should be adjusted to obtain the overall results
desired. Sinoce the Drive control varies the amount of 2nd
Anode voltage applied to the piocture tube, it may have consi-
derable effect on picture size and brightness, If a vertiocal
white line (or lines) appears in the pioture, reduce the
Horizontal Drive slightly.

Adjust the Height and Vertical Linearity controls to obtain
proper height and vertical linearity. It may be necessary to
re-adjust the Vertical Hold aontrol during these adjustments, if
the pioture rolls.

AGC ADJUSTMENT .

13,

Adjust the A.G.C. Set oontrol in conjunotion with the shading
sontrocl %o obtain proper pioture oontrast. Adjust the receiver
to all available television stetions and ocheock to see that
oontrast is uot excessive or insufficient on any channel. Adjust
the A.G«Ce SET control to meet these oonditions,

FINAL CHECK:

14,

15,

In sequence, set the CHANNEL selector to all chamnels on
whioch recepticn is cbtained. Adjust the receiver for opera-
tion as outlined in the Owner Operating Instruotion Booklet,
Cheok the quality of reception, picture and sound on all
aveilable TV stations in the area.

Check to see that best reception is obtained, on all channels
with the BALANCE control in approximately the same setting.
This oondition can be obtained by making the adjustments out-
lined under, "Osoillator Alignment Using a TV Signal In The
Alignment Instructions Section."

If a 60 ayole station buzz is heard in the sovnd refer to the
section "Eliminetion Of 80 (ycle Station Buzz" which follows.

Instruot the customer in the proper operation of the receiver
and ocall his attention to the Owner Operating Instruotion
Booklet whioh scoompanies the receiver.

L 6
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ELIMINATION OF 60 CYCLE STATION BUZZ

A B0 ayale buzz mey be heard ih the sound under conditions which cause the
amplitude modulated synohronizing signals contained in the 4,5 mo. sound

I.F. ocarrier to be of such an amplitude that they are not completely rejea-
ted in the F.M. sound ratio deteotor. This may be caused by operating con-

ditions abt the television trensmitter, or by improper tuning of the receiver.

The Balance (ontrol should be tuned for the sharpest and clearest piloture
detail, This tuning ocondition should cocur simultaneously with the best
sound. If the buzz is heard when %the set 1s properly tuned, the following
steps should be taken,

l. Turn set on and allow sufficient time for chassis to reach
its normal operating temperature.

2, Tune set for normal pioture and sound, advancing the sound
agontrol until the buzz is heard,

3, Carefully adjust the secondary (top) of the ratio detector trans-
former for best sound and minimum buzz level, Only a slight
rotatiuvn in either direction will be required. This adjustment
mey be made using the knurled knob provided on the adjusting sorew,

This adjustment will be required only once, and need not be repeated on
different channels, The ratio detector transformer is loaated in front of
the high-voltage supply shield, and may be reached from the rear of the ca-
binet without removing the chassise.

ADJUSTMENT OF HORIZONTAL A.F.C. CIRCUIT

There is no Horimntal Hold ocontrol provided in this ohassis, The piloture
should look in synchronism autometically when switohing from ohamnel %o
channel, In %the event, however, that adjustment of this oircuit is re-
quired, becsuse of tube or component replacement, the following proaedure
should be followed:

1. Remove V-216, 6ALS, from its socket and adjust the Horizontal
Frequenoy (Fig. 3) until the picture is synochronized horizontally.,
When properly adjusted the ploture will move slowly back and
forth horizontally with one vertiocal blanking bar,

2., Replace the BAL5 tube and the picture should immediately fall in
SynaQe

3. If after making this frequenoy adjustment the picture does not
immediately fall in syno, the A.F.C. defteotor phasing may re-
gquire adjustment. This is the adjustment of T-209, the horizon-
tal oscillator transformer, made underneath the chassis. This
should be adjusted until there is 1/4 inch of blanking wvisible
at the right hand edge of the pilaeture,

4, If a oonsiderable amount of change 1s required in the phasing
adjustment, it may be necessary to re-adjust the horizontal
frequency as in Step I, above,



GIRCUIT DESCRIPTION

R. F., TUNER

The R F. tuner uses a BCRB6 Re Foe Amplifier, a 86036 Mixer and a 8AB4 QOsoi-
llator. All twelve ohennels sre oovered,

There ere five tuned oirouits emplcyed on any cne chamnel for meximum gain and
rejection of interferenae.

Channel switching is accomplished by a positive acting rotary type switoh
whioh ohanges coils for each channel., A vernier fine tuning control is
provided,

The osoillator colls are slug tuned and adjustable from the front of the

reseiver.to meke all stations received fall in the senter portion of the

fine tuning range. No adjustment is provided for R. F. and Mixer align-
ment .

The mixer plate circuit is tuned, and this ocoil is a part of the tuner.
The tuner is designed for a 300 ohm balanced input, but may be used with

72 ohm coaxial trensmission liies by connecoting the inner coaxial conductor
to one antenna terminal and the shield to chassis.

I. F, AMPLIFIER

The I. F. Amplifier Seotion employs three stagger-tuned stages using

6AG5 tubes in ccnjunction with "bi-filar" wound I. F. transformers. The
I. F. stages are designed %o provide a flat-topped response curve of the
necessary width for proper I, F. band pass. No adjacent ohannel or co-
channel %traps are required. Automatio gain control provides a constant
signal level at the viden deteoctor and eliminates the necessity for a con-
trast ocontrol. S8ee, "Syno Separation and Automatic Gain Control."

VIDEO DETECTOR

The video detector is & of & 6AL5 tube. In addition %o its function of
reatifying the video I. F. signal, this stage also produces a 4.5 mo. FM
sound signal whioh is the beat (difference) frequency between the video
I. Fo and Sound I. F. signals,

VIDEO AMPLIFIER

A 6AH6 pentode is used in a video amplifier circuit whioch is completely
direot ooupled from wvideo detector to the piocture tube cathode. Bies for
the 6AH6 is obtained from the reotified output of the video deteator.

Beoause of the direot coupling feature & D. C. Restorer is not required,

The 4.5 megacycle beat signal is removed from the plate aireuit of the
video amplifier through a double-tuned 4.5 megacoyole Ie F, transformer. The
primary of %this transformer acts as & trap %o prevent the appearance of the
4,5 mo, beat in the picture,

10
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S0UND

The sound section of the receiver oonsists of a single 6AU6 pentode

(4.5 mo.) I. F. amplifier followed by a 6ALS Fa M. ratio detector. The
EAVE first audio amplifier is also used as a clamp on the automatio gain
control oirouit. The 6K6 audio output stage has its cathode returned %o
the minus 90 v. oirouit., Negative feedback is employed for extended audio
frequenoy response.

SYNC SEPARATION AND AUTOMATIC GAIN CONTROL GIRCUIT.

A 12AU7, V212, is emgoyed as a syno amplifier in whioh the first triode
seotion is designed to amplify the vertiocal syno pulses and the second
seotion to amplify the horizontal syno pulses and at the same time develop
8 negative bias which is proportional to the horizontal syno pulse
amplitudes This blas is direotly coupled to the AGC amplifier, V213,
12AU7 and is adjusted to the proper operating level by R244, the AGC Set
gontrol. The plate of the AGGC amplifier is returned through a high
resistance networle to B plws but in operation is held at or slightly
below ground potential by the bias on its grid and by the olamping action
of the diode section of the 6AV6 first audio tube. The AGC bias developed is
applied to the Rs F. Amp. and the first two I. F. stageses The amplified
horizontal and vertical syno pulses are recombined in the plate elrouit of
V212, and are further amplified by the syno amplifier V213, and shaped by
the sync leveler V204B and syno olipper V214.

VERTICAL MULTIVIBRATOR AND QUTPUT

The vertical multivibrator stage employs one half of V214, €SN7 and Vels, &
triode connected €K&, The vertical sync pulses are received from the cathode
of the sync clipper and applied to the grid of V£14B through an integrator
network. Frequency drift during warm up is prevented by the temperature
compensating resistor R269 in the grid return of the 65N7, V214B.

HORIZONTAL AUTOMATIC FREQUENCY CONTROL CIRCUIT.

The AFC oirouit employs a 6AL5S as AFC detector, a 6AUS reaotance tube and a
6SN7 horizontal osaoillator and discharge tube. Horizontal syno pilses are
taken from the cathode of the syno olipper V214 and ooupled to the center

tap of the horimntal osasillator transformer, T209. The horizontal osci-
llator is free running at a frequenoy near the horizontal syna frequenay.,

In operation the bias on the resoctance tube will vary such that any difference
in frequenay between the horizontal oscillator and the horizogptal syno pulses
will cause the reactance presented by the tube to the grid oircuit of the
horizontal oscillator to change so that the frequensy of the osoillator

will be corrected and remain exmotly the same as the horizontal syno rate,
The discharge section of V218 is used to produce a saw-tooth form to drive
the 6BG6 Horizontal Amplifier,

11



HORIZONTAL QUTPUT

The Horizontal Amplifier stage uses an alr-core, seriles-type output trans-
former. The amplifier tube, 'the transformer and the horizontal deflection
ooils are all in series, and the 6W4 damper tube is effectively in shunt
with the yoke. Sinoce this arrangement places the damper tube ocathode at a
high positive potential, an isolation transformer is provided to proteot
this tube from failure., An inductive linearity control is provided and
width is ocontrolled by a variable resistance R305, which varies the im-
pedence of the output circult, The horizontal drive control varies the supply
voltage to the horizontal discharge tube and thus changes the amplitude of
the driving pulse. High voltage is developed by a flyback type power supply
using a 1B3 tube, V22l. This supply delivers & seocond anode potential of
11Xy, for operation of the 16" picture tube,

LOW VOLTAGE POWER SUPPLY

The low voltage power supply uses a power transformer, T21l, which furnishes
all plate and heater voltages. A S5U4G reotifier is used with an induotance
aapaaity type filter. The reseiver is protected by a 5 ampere fuse in the
primary ciroult as well as &8 25 amp. fuse in the plate supply for the hori-
zontel amplifier and discharge tubes. A spare 5 ampere fuse 1s provided
with eaoh chassis for aonvenienace. The power transformer is equipped with
a oopper shield passing oompletely around the winaing and the core. This
shield is designed to eliminate "snaking" in the pioture whioh may be caused
by & phase difference between the transmitted veritical syno frequency and
the looal power souroe frequenay.

AUDIO AMR  AUDIO
BIAS CLAMP  AMP

PM
@ SPEAKER

LV SOUND RATIO
RECTIFIER Ixk DET
.

6 a0, b9

?

<l o
e | - }
L VIDEO VIDEO PRE-SYNC. SYNC. SYNC SYNGC.
HOBRETR SMES, DET. AMP. SEP AMP. LEVELER CLIP
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Fig. 4 - Funotional Diagram
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Waveform Analysis

The following waveforms were obteined from a produoction run (¢X-33, Series "-2" re-
ceiver, with a standard transmitted pioture signal conneated to the input of the -
regeiver, ke

The waveforms shown here have been sized for purposes of reproduction and they are not
intended to show relative amplitudes. Approximate peak-to-peak voltages are shown on
each waveform. These voltages were obtained by calibrating the oscilloscope used to
observe the waveforms. The approximate values of peak-to-pesk voltage are those that
mey be expeoted to be obtained with the AGC Set and Shading controls adjusted for op-
timum pleture contrast and all other ocontrols adjusted for normal operation,

Two separate waveforms are shown at those points where it is intended to show both the
vertical and horizontal pulses. For viewing the vertical sync pulse or waveforms in
the vertical sweep clrauits, the oscilloscope sweep is adjusted to one-half of the
vertical sweep rate (30 0.p.s.). For viewing the horizontal syno pulse or waveforms
in the horizontal sweep cirauits, the osollloscope sweep is adiusted %o one-half the
horizontal sweep rate (7875 c.p.s.).

Slight variations in waveform may be noticed in the syne circuits when the receiver

is switohed to different TV stations. This is due to the slight variation which is
tolerated in the transmitted waveform at the station, Some variation in waveform and

in peak-to-peak voltage may also be expected due to the response of the particular
oscilloscope used to observe the waveforms. When using the waveforms in trouble

shooting, these faotors should be taken into consideration to avoid possible incorrect
aonclusions, CAUTION ~ No waveforms are shown for points in the Horizontal OQutput

Stage other than the oontrol grid and ocathode due to the high pulse voltages which

exists in the output of this stage. DO NOT attempt to observe waveforms in the

horizontal deflection yoke, Horizontal Damper or H. V. Rectifier circuits. :

SYNC CIRCUITS

Pioture Tube (Cathode
(Pin 11 of v211)
Vertioal Horizontal

Input %o Pre-Sync Separator
(Pin 7 of V212, £12AU7)

Vertical Horizontal

Input %o AGC Detector
(Pin 2 of V212, £12AU7)
Vertioal Horizontal

c

Input to Synoc Amplifier
(Pin 2 of V213, £12AU7)
Vertical Horizontal
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Part No. 450960E-1
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ALIGNMENT INSTRUCTIONS

EQUIPMENT NEEDED

The following units of test equipment are required for proper aligoment of

this receiver ochassis., The equipment should meet the specifications stated.
&

1,

Re Fo Sweep Generator
8, Center Frequenoy Ranges
20 to 30 mo.
50 to 90 mo,
170 to 2256 mo.
4,5 mao.

b, Bweep Width
Varieble to 10 mo. on I. F, and signal frequenoy
ranges.
Approx, 0,5 mo, at 4,56 mo, center frequenoy.

0, Output
Variable with at least 0.l volt maximum.
Constant output on all ranges with flat output
at all attenuator positions.

R. F. Signal Generator (Modulated)

8. Frequency Range for I. F. Alignment
4,5 mo, for sound transformers
23,56 mo., for converter output aoil
23.9 ma. for 1lst, piecture I. F. transformer
25.9 for 2nd, pioture I. F, transformer
26.1 mo. for 3rd, pioture I. F. transformer
26,25 mo., for ploture carrier marker
23,26 mo, for 50% band limit marker

b, Frequenoy Range for R. F. and Osoillator Adjustment.

Channel Pioture Sound
No. Carrier Carrier
Fregq., mo. Fregq. mo.
2 56,25 59,75
3 61,25 65,75
4 67025 71«76
5 7720 81 .75
6 83.25 87,75
T 175.25 179,75
8 181.25 185,75
9 1B7.25 190 275
1H e 193,25 197575
Ll 199.25 203.7b
12 206,25 209,75
13 211.256 215 .75

20-
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A

0. Outpufb
Variable with at *least 0.1 volt maximum,

3. Cathode-Ray Oscilloscope
8. Wide band vertical deflection,
b, Vertioal input provided with a calibrated attenuator.
o. Low oapacity probe,

4, Vacuum tube voltmeter
a8, Voltohmyst or equivalent
b, High input resistanae
a. Low voltage range (3 volts da.'

5, Crystal Deteotor Assembly
.. see Bketoh Figure 9.

Under normal oconditions the only portion of the receiver whioch should require
alignment is the Re. Fo looal osoillator, All other oircuits in the receiver

are either broadly tuned or sufficiently stable that alignment shouyld not

be required unless the adjustments have been tampered with or unless major *

cirouit components have been replaced,

The Chassis does not have %o be removed from the cabinet %o adjust the osdi-
llator tuning, but must be removed to peeform a ocomplete alignment. When
aligning the receiver it is recommended that the following sequencge of ad-
justments be observed,

1, 8Sound I. F. take-off transformer
2¢ BSound Retio Deteotor transformer
3. Picture I, F., transformers
8¢ FProoeed from video detector back toward front end,
4, Converter output ocoil
5, R, F. Osaillator Adjustment

No service adjustment is recommended for antennsa and R. F. ooils. These
oircuits are broad tuned and are not aritical.

SOUND ALIGNMENT

1. Inject the 4.5 mo. sweep signal at pin 1 of the video amplifier
V205, and chassis, through a 1500 yufd. capacitor.

2, Conneat osaillisaope through arystal detector assembly to L207
and chassise Adjust the bottom slug (primary) of the sound take-
of f transformer T204 for minimum response. The top slug (secondary)
should be detuned to a higher frequency so that it does not affect
the adjustment of the primary.

3. Remove arystal deteotor from L207 and conneot to junotion of R221,
R222, and C218. The sweep input at the grid of the video amplifier
should be kept low enough to prevent overlcading as evidenced by a
flattening of the response.
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4,

F.

1,

4,

Oe

B

Adjust the secondary (%top) of the take-off transformer for meximum
symmetrical response,

Adjust the primary (bottom) of the ratio detector transformer for
meximum symmetrical response.

Remove the orystal deteotor from the oscilliscope and connect
the osoilliscope to the same point (junction of R221, R222, and
¢218) through a 10,000 ohm resistor.

Ad just the top slug of the Ratio detector transformer for the
orossover to be at the 4,5 me. marker as shown in the aurve,

Fig. 10. The sweep input should be kept as low as possible to pre-
vent overloading.

If neoessary, readjust bottom slug of T206 %to make curve symme-
triocal,

Note: When properly adjusted the ratio deteotor "3 ourve'" should
have & symmetrical response with a linear range of approximately
plus-or-minus S0 ka.

AND MIXER OUTPUT ALIGNMENT

Injeot I. F. input signals at converter tube grid by slipping

a tight-fitting ungrounded shield over the converter tube, or

at the test point provided on top of the tuner housing. Use
modulated R. F. signals for initial setting of I, F., transformers
and converter output ocoil,

Connect & 500K potent lometer on olip leads between pins 6 and
8 of V213, and vary this oontrol %o set the d. a, bias on the
I. F. grid return bus to -3 volts.

Conneat both the osollloscope and vacuum tube voltmeter across
R213. The "high side™ of the instruments should be oconneoted
to the junction of R213 a=d L2C3.

Note: The I, F. aolls are to be adjusted for maximum response
as indicated by the VIVM. The osoilloscope will indiocate
whether an overload ocondition exists due to too large a signal input.

Adjust input signal %o 26,1 moe Adjust 3rd I. F. transformer
for maximum response as indicated on the vaouum tube voltmeter,

Adjust input signal to 25,9 mos Adjust 2nd I, P, transformer for
maximum response.

Adjust Iinput signal to 23.9 mo. Adjust lst I. F. transformer
for maximum response,

2z
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7. Adjust input signal to 23,5 mo. Adjust converter output ocoil for maxi-
mum response.

8. (Connect sweep generator to converter tube grid in same manner as in
step 1 above, and set sweep to center of I. F. range and with sweep
width of approximately 10 mo.

9. Observing band pass response on the oscllloscope, retouch the I. F.
transformers to obtain a response ocurve similar %o that shown in
Figure 1l. The oconverter ooil and lst I. F. transformer will o. reot the
low frequency side of the aurve and the 2nd and 3rd I. F. transformers
will correct the high frequency side,

Proper positioning of the picture carrier and 50% band limit markers
at 26.25 mo. and 23,25 mo. respeactively 1s important since no trups are
used,

OSCILLATOR ALIGNMENT

The oscillator alignment is oritical, and may be affected by a change of
osglllator tubes. I% 1s recommended, therefore, that a tube be selested in
such a oase which produces the smallest amount of change in oscillator align-
ment .

1. Jonnect the sweep generator to the antenna terminals, Adjust sweep
for ohannel 13,

2 lLoosely couple marker generator to antenna terminals and set marker at
ohannel 13 video ocarrier frequency.

3, Unless it is already in place from a previous nperatior connect a 500K
potentiometer between pins 6 and 8 of V213 and vary this control to set
the de 0. bias on the I. F. grid return bus to -3 volts,.

4. Comneot osoilluscope to high side of R213 and ground.

5¢ Allow 15 minutes for receiver and test instruments to reach their
normal operating temperatures,

NOTE  WHEN ADJUSTING THE OSCILLATOR TUNING SLUGS BE CAREFUL NOT TO BACK THE
SLUG OUT TOO FAR AS IT MAY FALL COMPLETELY OUT OF ITS MOUNTING.

6. Set the channel 13 oscillator slug to the approximate ocenter of its

range. Adjust the oscillator slug located direoctly above the channel
13 slug so that the video oarrier marker falls at 50% point of the
response ourve. See Figure 1l for approximate curve shape and marker
limits.

Note: The marker signal should alsoc be moved to cheok the 21.75 sound ocarrier
frequenoy. If these markers do not ocorrespond with Figure 1l it may be
necessary %o perform the I. F. and Mixer Output Alignment above.

7. Repeat the above steps on channel 12, and progress through channel 2,
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OSCILLATOR ALIGNMENT USING A TELRVISION SIGNAL

Le

2e

NOTE:

Turn set on and allow sufficient time for set to reach normal operating
temperature,

Turn Chennel selector to the highest channel received and adjust Shading
and Volume aontrols for normal sound and picture. Set the Balance control
to the mid point of 1ts range.

Remove Channel knob and adjust the osaillator slug for that ohennel using
a small non-metallic sorewdriver. Channel numbers are stamped on the
front of the %tuner housing.

Adjust oscillator slug for the olearest and sharpest detail in the plo-
ture., At this point the sound should be best, but not necessarily the
loudest.

BE CAREFUL NOT TO BACK THE SLUG OUT TOO FAR AS IT MAY FALL COMPLETELY
QUT OF ITS MOUNTING.

Turn Channel selector to the next lower channel received and repeat
steps 3 and 4 above,

4.4 MC
150 MMF 330K
< l {6 NN o
2. TO
IIOMMF IN34 ME% SCOPE 4.5 MG
~; -0
FIG.9 GCRYSTAL DETECTOR FIG. 10 RATIO DET.
"*Ss" CURVE

10% TILT NOMINAL

ROUND CORNERS
25.5 MC

e

10% VALLEY
LIMIT
23.25MC | 60 % 60%\| 26.25MC PIX CARRIER

MUST FALL BETWEEN
APPROX. €0 AND 45 %
45 TO 60%
CRITICAL

CARE R F1E Il
[-F RESPONSE
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TUBE SOCKET TERMINAL VOLTAGES

Voltages me.sured with voltohmyst or equiv. from indicated terminal to chassis.
No signal input, pontrols set to normal position exoept where noted.

TUBE TOEE TYPE TUBE SOCKET TERMTNAL NUMBERS
NO. AND FUNCTION 9 2a £ Lo Bo 1 b TR 9. REMARKS
V101 R.F. Amp. Gy =ob | Ko He H, P.f235 1Gp/225 1 &3
GBS -18 0 6340 0 A9 | L8] 0 = ==
vioe 61 K. H, H. Pa#230 |GpA120 | G3
6085 | Mixer [¢) o 0 6.34C #180 | 00| "0 s —
V103 P.#200 | W.C. |He H. N.C. |G. K. Grid Voltage Varies On
GARL Oseillator #180 9] 6.34C 4.5 0 -— —— Different Channels.
R,F. Tuner Mixer Osc. Bf|H. Bf N.Ce A.G.Co | NoCo  |#20 —obs
Term. Strips | Plate 235 |4.340 | 230 Ant. Ant, -y -18 Note 1
#230 4210 #180 -18
A75
201 Gy -.8 | K. & G3[Ho He P.AIL5 {GoA1k5 | Ko Gy
£a65 | 1st Video L.F. -8.0| 0.1 0 6.3AC Alle | A2 | /0.1 — ot Fote 1
0.0 #0.0
V202 Gy -.8 | K& i He P.AILS |G2ALL5 | K.&
l ® L
6AG5 | 2nd Video IL.F, -8.0 ,lo.,.uc3 o 6340 A5 | #1151 fo. - — Note 1
#0.0 0.0
V20 G Ko& C3 [He He PofllS |GpAILS | Kok G
6AGS | 3rd Video I.F.| © Al.1 o} 6,340 #115 | 415 ,!1..13 —_— — Note 1
rdelly Video Det. & | K3 =50 | Fo =5 |H. Ho K2 Shield | P1 =85
GALS | Sync Leveler -105 =50 (o] 6.3AC o] o] =110 ——— e Note 1
V205 Video Amp. 61 =90 | Gy ~90 |Ha He P, f40 Gy 425 | K. -85 Note 1
@es 205 | 05| o |Gome | mE|T A | — | ~ Note 2
V207 Sound I.F. ¢y 3 H, H. Poflh5 |GpAIlS | Ke
GAUG o} 0 0 6.3AC Ak | Al o —_— —— Note 1
V208 X1 B Ha Ha Shield |P
GALS Ratio Detector -1 241 6.3AC 0 Kﬁo (o] 1.2 — e
v2o9 - | st A.F. Amp. &|G. i H, H. By, =8| Ppo-.02|P. /95
_/Aé A.0.C. Bias Cl.| -1 0 Lo} 6.3AC 1 ,i(ﬁ 2_.15 ool — ey Note 1
V210 H.Co H, P.#205 | God210 |Gy -85 |N.C. M. K& Gy
K6GT | Audio Output o 4180 #185 | “-1o0 6.34c | -B0 e
=100
V212~ | Pre-Syme Sepo& [P1/210 | Gy #60 |Ky £70 | U He P2#200 (Gp £60 |Ep 460 |Ho 4. Note 1
12407 | A.G.C. Det. £195 #35 A5 | 6.3AC | 6.3AC #1590 #35 5 0
V213 4.G.C. Amp. & |B 51 Ky iy He Po=3.h G2 ~35 (K2 Ho .
12407 | Sync Amp. ,}100 0 A2 5.3AC |6.3AC -3k =75 | <b5 0 Note 1
Sync Clipper& |Gy -3 | P#220 | Ky A5 | Gp=120 | PoA100 | Ky =90 | He H. e
BSW7GT | Vertical M.V. | =55 010 | Lag | Cow0| “fzo| caa0s | o [6a3A0 Note 1
V215 Vert. MoVo & [ NoCo H. P./270 | Gof270 | C1 =75 |W.C. |H. K&Ga Note 1
ﬁxﬁm Cutput 0 fe20 | “A220 -90 6,340 = == Nals 3
V215 A.F.C. i3 Pp H. H. Ko Shield
ZALE | Detector .2 | T [eme | o o S |
V217 Reactance Gy (¢5) H. He P.£235 (GpA1l0 | Ko
6AUS | Tube 2.l 0 0 6.3AC #4215 | 4115 | A.2 — e Note 1
V218 Hor. Sine Wave |G 3] K G P X He Ho
1 L L 2
SN7GT| Osc. & Hor. i /220 | o 35| A5 | - | o [6.3AC | - o
Discharge 7 #200 0 -108 fons
V219 Horiz. Output | N.Cs Ho K. 70| N.C. |Gy =70 |N.C. |H. £215 Plate Cap. Note 1
68660 0 -95 -125 6.34C Gz;lmo —— | HeV. Pulse Note &
V220 Damper N.Ca F.C. | K. F.Gs | P. Ce W, Hy
LGT HoT. H.V. Heater Isolated| -—
) From Chassis
V221 N.C. Fil. N.Ca NeCa N.C. N.C. Fil. N.Co Plate Cap. H. V. Pulse
1B3GT/ | H.V.Rectifier H.V. HoV. e Approx. 11KV
Bo16 Pulse Pulse
222 N.C. Fils N.C. P N.C. [P W.Co Fil, 2y
SO4G | L.V. Rectifier #3c0dc Ai60ac ALétac #£300dc
PICTURE TUBE SOCKET TERMINAL ok 2, 10. SBES 12, Button (H.V.)
211 He & A35 [Gp Ado|k. A105(H. fo :
{50, | Picture Tube 0 100 6.3ac | 11 K.V Notes 2 and L
ool 455 .
60| 38 Notes 1; 2; 5 and 6
Note 1. Voltage varies with A .G.C. Set Control. Note 3. Voltages vary with Vertioal Size,
Highest positive values are obtained with Linearity and Hold Controls. .
A.G.C. Set Control in maximum gounter- Note 4. Picturs tube socket removed from tube.
clockwise position. Note 5. Sooket in plece on picture tube,
Wote 2. Voltages vary with ghading Control setting. Note 6. Varies with Horizontal Drive Conbrol
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SERVICE REPLACEMENT PARTS LIST

CAPEHART~-FARNSWORTH TELEVISION CHASSIS

Moy_33" Produotion No, G-281 and "CX=-33F" Produotion No., C-286

ok ok ok Ok ¥

CAPACITORS
REF. NO. CAPACITY DESCRIPTION PART NO. LIST
0202 270 yufd. Mioa 500V 650162A~5 $ .20
G203, 204, 205, 206, 1500 uufd. Hi K Cer. D. 460V 450469-2 25
207, 208, 211,
267, 289
¢209 5 uufd, Ceramia 500V 650030A-1 420
galg, 216, 217 5000 uufd. Hi K Cer D. 450V 450469-1 25
¢218, 226 470 yufd. Mioa 500V 25189 25
c219, 231, 244, 257 001 ufd. sMopt 600V 2248A-1020 «20
c22l 4 ufd., Eleot. 50V 650228A-4 .95
@232, 225, 252, 255 .01 ufd. sMopt 600V 2248A-1030 .20
271, 273, 274
276
0224 20 ufd. Elect. 150V 650228A-1 1.15
@726, 235, 247, 2Bl 100 ufuf. Mioca 500V 25188 .20
c227, .0022 ufd. sMopt 600V 2248A-22220 20
c228 20 ufd. Eleot. 450V 650228A-2 1,50
c229, 230, 241 o1 UEd, #Mopt 600V- 2248A-1040 35
0233 10 ufd. Eleot. 50V 650228A-3 .95
c236 1500 uuf. Hi K Cer. D. 450V 450469-2 25
0234, 250, 254, 258 .047 ufd. #Mopt 600V 2248A-4730 .25
c237, 238, 239, 240 L0047 ufd., Mopt 600V 2248A-4720 20
249, 253, 272
C2424 ) ' (80 ufd. Eleot. 50V )
C242B ) (40 ufd. Elect. 475V) 750090B-13 3,90
c242¢ ) (40 ufd. Eleats 2508
0242D ) (50 ufd, '~ Eleot. 150V)
C2434 ) (85 ufd. Eleot. 475V)
C243B ) (40 ufd. Eleot. 475V) 750090B-12 375
0243C ) (10 ufd, Eleot. 475V)
0245 .033 ufd, *Mopt 600V 2248A-3330 .25
C248 .004 ufd, #Mopt 600V 224BA-4725 30
G252 <015 ufds« sMopt 400V 2247A-1535 +30
02586 880 uuf. Mioca 500V 25503 30
€259, 260 .022 ufd. sMopt 5600V 2248A-2230 2B
c26l 500 uuf. Ceramio 20KV 650153B-2 1.90
0262 ) 56 uuf, Ceramic 1500V 450954 A-2 1,35
C264A ( 40 ufd. Eleot. 475V E
C264B ) ( 45 ufd. Eleot. 475V ; g e i
Cce265 «22 ufd., xMopt 200V 2246A-2240 «35
c270 270 uufd. Mica 1000V 650162 A-6 o
EBTT 3 yufd. Ceramia 500V 2241A~706 20
c278 30 uuf. Ceramio 6KV 4509544-3 .60
€283 o1 ufd, «Mopt 200V 2246A-1040 .20

* Molded oil paper tubular capacitors.
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REF. NO.

R201,
R202,
R203,

R204
R205

R206,

R207
R208

R210,
R213,

R214
R215

R220,

R221

R222,

R223

Rez24
R225

R226,

R227,

R228

R229,

R231
R232
R235

R236,

RR 37

R238,
R239,

R243
R244
R245
R248
R250
R252
R2 54

R255,
R256 ,

R257
R283
R285
R264
R281
R242

211, 219
230, 266
271

209

249, 251,

261

299

308

246, 272,
278, 279,

263

284

307, 240,

259, 267,
253, 276,

314
262

260

297,

241

288 313
290

RESISTORS

DESCRIPTION

160 ohm, £W, 10% Ins. Carb.

22K, IW 107 Ins. Carbe

15K, ‘% 10% Ins. Carb.

15 ohm %w, 10% Ins. Carb,

6.6K, sW, 10% Ins. Carb.

100 ohm, W, 10% Ins. Carb,
R

[

470 ohm, 10% Ins. Carb,
68 ohzni , 10% Ins. Carb,
8.2K, 10% Ins. Carbe

]

3.3K, iw, 107 Tns. Carb.
39K, £W, 10% Ins. Carb.

10 ohm, éw, 10% Ins. Carb.
220 ohm 4w, 10% Ins. Carb.
120 ohm , 10% Ins. Carb.
68K, =W, 10% Ins. Carb.

18 Meg. Pot. Audio Volume

Control

10 Meg, 2W, 10% Ins. Carb.
220K, W, 10% Ins. Carb.
470K, W, 10% Ins. Carb.

=]

560 ohm, lW 10% Ins. Carb.
1.6 Meg. , 10% Ins. Carb,
1.98K IW 10% Ins. Carb.
15K, 107 Ins. Carb,
15K, 10% Ins. Carbe
50K, Pot. Shading
ZTK, , 10% Ins. Carb.
18K, =W, 10% Ins. Carb.
47K 1@% Ins. Carb.
Meg. , L0% Ins. Carb.
330K, W, 10% Ins. Carb.
500K, Pot. AGC Set
150K, %w 10% Ins. Carb.
24K, =W, 5% Ins,. Carb.
120K, %w 5% Ins. Carb.
244 Meg. %w # 5% Ins. Carb.
=0
i

%“’f%“

-

+d

3@%

330 ohm, =W, 10% Ins. Carb,
47K, 1W, 10% Ins. Carb.

3.9 Meg. 2W, 10% Ins. Carb.
6.8K, IW 10 % Ins. Carb.
22K, W 107 Ins. Carb,

2.2 Meg. ZW, 10% Ins. Carb.,
8K, Pot. Vert. Linsarity

1K, lw, 10% Ins. Carb.

33K W, 10% Ins. Carb,
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PART NO,

32294A-151
3232A-222
3229A-163
3229A-150
322 9A-562
3229A-101
3229A-471
322 9A-680
3229A-822
3229A-332

Part of L204

322 9A~-100
3229A-221
3228A-121
3229A-683
450896B-1

3229A-106
3229A-224
3229A-474

3232A-561
3229A-155
3232A-182

Part of L206
Part of L207

450898B-1
3220A-273
2220A-183
3220A-473
3229A-106
3229A-334
450897A-1
3229A-164
32284A-243
3228A-124
3228A-2458
3229A-331
3232A-473
3229A=39b
3232A-682
3229A-223
3229A-225
450893A-1
3229A-102
3229A-333

LIST

210
210
e 10
«10
«10
«10
210
+10

-lo

»10
«10
«10
»10
1.00

.10
«10
«10

»10
«10
«10

n?O
.10
010
«10
o 10
<10
«70
.10
)
«10
.10
«10
010
«10
«10
.10
«10
1,35
«10
010
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REF, NO.
R269
R270, 273
R280, 302
R282

R287
R288
R289
R291, 292
R293, 304
R296A )
R296B )
R2 97
R208A )
R298B )
R300A )
R303, 306
R305
R268, 309
R310
R311

R312
R315

REF. NO.
T2
1203

1204
L206, 207
L208

L210

L212

L214

L215

L216

RESISTORS - Continued

DESCRIPTION

38K, =W, Special Temp. Compe
Resistor

1.5 Meg. Pot. Height & Vert. Hold

10K, :arf 10% Ins. Carb.
560K, AW, 107 Ins. Carb.

ik Meg. Pot Hor. Drive

6.8K, 10% Ins. Carb,

47 ohm iW 10% Ins. Carb.
220 ohm, IW, 107 Ins. Garb.
18K, BN, 1q% Ins. Carb.

(60 ohms, 10% Wire Wound, 2W )
(680 ohms 10% Wire Wound 5W )

4,5K, Pot. Foous Control

1600 ohm, 10% Wire Wound, 2W )
3700 ohm, 10% Wire Wound, SW )~

630 ohm, 10% Wire Wound 3JOW )

630 ohm, 10% Wire Wound 10W )~

5K, TW, 10% Wire Wound

250 ohm, Pot, Width Control
100K, #W, 10% Ins. Carb.
470K, IW, 10% Ins. Carb.
4,7K, W, 10% Ins. Carb.
1.2K, 1w 10% Ins. Carb.,

1 ohm, 1W, 10% Wire Wound

INDUCTANCES
INDUCTANCE AND FUNCTION

Heatier Isoletion Choke

500 uh. Video Coupling Filter

180 uvh. Video Coupling Filter

98 uhe Videc Coupling Filter

250 uh. Video Coupling Filter

11 yh. Hor. Oso., Peaking

4-27 mh. Hor. Linearity
Control

1 Hy. Power Supply Filter

Foaus Colil

Defl. Yoke
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PART NO.
45091 7A-1

4590892 A-1
3229A-103
3229A-564
450894 A-1
3229A-682
3229A-470
3232A-221
3232A-183

650211A-1

450891A~1
650212A-1

6502 13A-1

650101A-8
450966A-1
3229A-104
3232A-4T74
3229A~472
3232A-122
650101A-10

PART NO,

38977

650220A-1
86502 19A-1
650219A-3
65022 0A-3
65022 1A-1
4504 7T7A-1

660215A-1
750149B-1
750155A-G1

LIST

§ .45

075
«10
«10
.75
o 10

«10
« 10
<75

1.85
1.10

l.15

«00
2,00
«10
«10
»10
»10
e15

LIST

llO
.50
.35
»40
-4b
»85
1.20

2 I20
10.55
11.30

)

-



TRANSFORMERS

REF. NO. FUNCTION

T201, 202, 203 Video I. F. Transformer

T2 04 Sound I. F. Transformer

T2056 Ratio Det. Input

T207 Audio Output

T2 08 Vertiocal Soan Output

T209 Hor. Sine Wave Oscillator

T210 Hor. 8Scer Output

Tall Power Transformer

T212 Damper Tube Heater Isoclation
MISCELLANEQUS

DESCRIPTION

R. F. Tuner

Dial Cord (17%)

Tension spring (2 required)

Speaial wafer socket for 1B3-GT

Anode Connector, He Ve

Rubber grommet, H. Ve

Shield, Tube

Socket, C. Re T.

Mount ing wafer, F. Ps capacitors

Fuse, 0,25 ampere

Fuse, 5.0 ampere

Ion trap magnet (Double Magnet)

Ton trep magnet (Single Magnet)

Line cord

Fuse blook

Fuse ocover

Receptaocle, infterlock

Retaining ring (E washer ) for balanoe
control shaft (2 used)

Speed nut ("U" type ) for horizontal linearity
aontrol core _

Wingsorew (8-32 X 3/8 ) for horizontal linearity
control

Rubber oushion for Ce Rs Te
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PART NO,

6502 18A-1
450518A-2
650235A-1
6502 168A-1
650238A~1
6502 30A-1
750163C-1
750144A-1
650243A-1

PART NO.

850078D-1
92192
64411
650033 A-5
65004943
62115
450476B-1
850232A-1
54144
450183A-1
48008
650161A~4
650276A-1
22208-2
80454
4509364-1
80489
37333

450374A-2
36548-4

450973A-1

LIST

$ .80
1.50
2.65
2.35
5.85
2,70
6.15

20,00
4,05

LIST

$57.50
.10

Ilo
«45

.10
.85
«10
030
»15
1.80
1,10
1.10
.20
« 10
«20
<10

.10
«10

=30
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Cebinet Parts

Desaription

Speeker Assembly, 8" PM (Models 3011-M and 3011-B)
Speaker Assembly, 12" PM (Models 3012-M and 3012-B)
Speaker Assembly, 6" X 9" PM (Model 323-M)

Safety Glass Esoutoheon ( Models 3011-M and 3011-B)
Cle&r Glass.... ---------- s e e BB S SPRGOR SRR RODESBE
Polatron GlaSSeesssssssccsnssessscssccsescsosnsanacss

Safety Glass Escutoheon (Models 3012-M and 3012-B)

Clear Glass..-........-.......-..-.-.----o---.-.-
Polatron GlaSSeseccsctsssnsscsonssocssssssesosssses

safety Glass Esoutcheon (Model 323-M)
Clear GlaSSeessessescrsscesssssncesanssssacssnssnss
Polatron Glass..l..l.l.-l.-nlll..l.'.!tl..-l...ll

Pioture Tube Mask (Models 3011-M and 3011-B) scecsesss
Pioture Tube Mask (Models 3012-M and 3012-B)esscscssss
Picture Tube Mésk (Model SZE—M).-.-----.-o-o-o-ocncc..

Bracket, Safety Glass Support (Models 3011-B and 3012-B)
Braoket, Safety Glass Support (Models 3011-M and 3012-M)

Knob, Balanﬁe (All Mcdels 1isted).-.-....-..-.......-.

EKnob, Shading i sescsnsssssssssessnss
Knob, Channel " sttt mapEnaninan
Knob, Sound u P08 0o BR BB OB BBBBO0S
Antenne. Switoh " P e S

Part No,

750151A-1

860082A-1

750180A~1

850085B-2
850085B-4

850085B-1
850085B-3

850112A-1
850112A-2

850086B=-2
850086B-1
950073 A-1

450909A-2
450909A~1

B850239A-3
650239A-4
650210B-3
65021 0B-4
90265

PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

NOTES
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List

$6.80
10,00

8.45

8,75
20,95

9,20
21.60

13.80
24,05

4,45
4,45
10.10

+20
«20

«95
095
1.80
1.80
«30
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CHASSIS MODEL NO.

THE

CX-33L 320-M
CX-33 321-N
CX-3% 321-B
CX-33 322-M
CX-33 324-M
CX-33 325-F

CX-33L 326-M
CX-33A 327-M
CX-33M 328-N
CX-33F 332-M
CX-33F 332-B

“CX-33” TELEVISION CHASSIS et

SUPPLEMENTARY

MAINTENANCE INFORMATION

SUPPLEMENT TO FORM SERV. 148

CHASSIS NO. PRODUCTION NO. PRODUCTION RUN
CX-33 C-281 Sielriite sl St i3Nre
CX-33F C-286 Series ‘-3"
CX-33A C-285 Original
CX-33L Cc-289 Original
CX-33M C-290 Original
CX-33K C-292 Original

Besio Differences Between Chassis

All of the above listed chassis are of similar design. The CX-328 is a complete unit using a 16
inoh Rectangular picture tube; the CX-33F is a oomplets unit using & 16 inoh round (Metal ) picture
tube and the CX-33L is & oomplete unit using & 17 inoh Rectangular picture tube, The (X=33A is the
basic chassis less the audio section (tubes V209 & V210) and using e 16 ineh Rectangular picture
tube. The CX-33M chassis is identical to the (X-33A chassis with exception that it employs a 17
inoh Recténgular picture tube. The CX-32A chessis is used in model 327 in conjunotion with C-284,
an 11 tube AN chassis. The CX-33M is used in model 32Z8M in conjunction with C-282, an 11 tube AM FM
chassis, and C-243 (or C-255) a single tube phono pre-amplifier chassis. The 0X-33K chassis is usad
in model 327M in aonjunction with the C-282 radio chassis and C-295 phono pre amp chassis. For
serviae information on these redic chessis, refer to their respeative maintensnce manuals, NOTE:
models S27M & 328M are oombination instruments employing the models "3334" and "333A-VR!" record chan-
gers, respectively. For service information on these record changers, refer to the meintenance
manual on Cepehart record changer, models "33ZA" and "33SA-VR“.

The RF Tuner Part Number 8501D3A
5 2

The RF tuner used in this chassis employs two tubes: & B6AGS5 REF 4mplifier and a 6J6 Mixer Osail-
lator. The input circuit employed is a balanced 300 cohm tuned input type. The RF Amplifier eircuit,
using & 6AGS, has & double tuned bandpass coupling to the mixer grid, The Mixer stage employs ons
triode section of ths 6J6 tube. Osoillator exaitation is inductively coupled to the mixer grid, The
osaillator section of the 6J6 tube is employed as a Grounded Gathode Colpitts type osoillator,

Tuning or channel selecting is mcoomplished in this tuner by switching inductences by means of a
robating fturret. Chanael sequence of tuninz is progressive; channel 2 through 13, with olockwise
rotations The individual opils eomprising the tuned aircuits for each ohannel are fabricated on low-
loss bakelite moldings which are held in position on the turret by a "key" and "latoh spring" con-
struotion. All oirouit switching in the tuner is aocomplished by means of eleven spring pressure
contasts. Vernler or "fine" tuning is accomplished by an auxiliary capacitor which is shunted across
the plate seation of the tank oireuit. This aapacitor is operated through a dial gord and pulley
arrangement by the Balanoe Control. Average range of the fine tuning control on the low band is
approximately # or - 0.5 mo and on the high band £ or = 1.6 ma,

4 single tuned inductance (tumed to 23,0 mo) in series with a 120 mmf capaocktor form the reso-
nant ooupling circuit between the mixer plate and the grid of the lsft IF Amplifier.

his tuner is used in the CX-32 &nd QY-I5F chassis starting witn the series "-3" production run,

This
The CX-33A, CX-33M, CX-33K, and CX-33L chassis employ this tuner exolusively.

ISSUED BY THE SERVICE DEPARTMENT
CAPEHART- FARNSWORTH CORPORATION

An IT&T Associate ;

_

FORT WAYNE, INDIANA PRICE 25 CEL;
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Alipgonment Data

IF Amplifier

The JF Amplifier bendpass in these ohassis has been inaressed from 3 me %o approximately 3.5 me

to provide improved pilature definition., To mocomplish this, the peeking of twe of the IF coils in
the stazger-tuned IF system have been changed. Therefore, when aligning any of the chassis listed on
the front page of this supplement, the following Important items should be noted;

L.

2%

3e

T101, the coil in the mixer output stage (located on the RF tunmer) should be peaked at 23.0 me
instead of 25.5 me &g stated in the (X=-33 Maintenance Manusal.

T202 should be peaked at 25.8 me instead of 25,9 ma.

A op-channel spound %1 o (TR13) has been added in the plate oirouit of the lst IF Amplifier and is
looatied direotly ia rear of the lst IF Amplifier tmbe (V20l). This trap should be set up by tun-
ing it for minimum response (as indicated hy & VIVM cormeated aoross R213) to a 21.75 mo signal

at the mixer grid.

The bandpass of the IF stapges is shown in figure 1 of this supplement.

RF ar;ﬁd_]!::ii_x_t:)‘r__A}_:‘L_gnmg_nj:__i_ﬂ? tuner, Part no. 85010341—1)

1.

Connect the sweep and signal generators te the receiver antenna terminals. To avold distortion
= L= s
keep the cutput of the sicnel penerator ix and sound carrier markers) at a minimum, markers
P B ; g B 3
just barely visible on the ourve.

Comnect the osailloscope to the RF test point (wire loop) on the RF tuner, through a 10 K resis-
tor. :

Connect & "jumper" from the AGC lead to the tuner, to ohassis ground. ILeave the jumper oonnested
for all steps under RF and Mixer Alignment.

Set the Channsl Selsctor fto channel 12,

Adjust the sweep czeneretor tp sweep channel 12 and adjust the sicnal generator 4o provide marker
signals at the picture snd sounmd carrier frequencies for channel 12.

Adjust Cl04, Cl03, and ClG2 (shown in figure 2) for the ocurve shown in figure 3., Consistent with
proper band width and marker location, the response curve should have maximum amplitude and "flat
top" appearanace.

Adjust the sweep and sipgnml generators progressively for each channels Cheok the response aurve
ovteained on each channel arainst the ourve shown in figure 3. If the response of a partioular
ohannel does not ocome within these limits, check to see that the oorrect ooils for that channel
are being used or try replacing the ooils for that channel, As & final step, it is possible that
e compromise c4an be made by re-adjusting Cl04, Cl03, and ClO2 to improve the response of the par-
tioular channel that is off. The response of all other channels then should be re-cheaked %o
determine the extent to which they were affected by the compromise.

RF Oscillator Aligmment

1.

2

L

5.

8e

Conneat the sweep and sipnal generators to the antenna terminals. To avoid destroying the
response ourve (due to overloading in the video detector) maintain outputs of the sweep and sig-
nal (marker) gensrators at a bare minimume. The marker pips should just be barely visible.

Connect & 500K potentiometer (on alip leads) betwesn pins 6 and 8 of V213 and vary the "pot" to
set the DC bias at the junation of R24B and R249 to -3 wolts,.

Connect the oscilloscope agross R213. Attach tne "high side" of the osoilloscope %o the jumetion
of R24B and R249 %o -3 volts.

Adjust the sweep generator to sweep channel 13 and adjust the signal generator to provide markers
at the piature and sound carrier frequenaies for channel 13. Before attempting aligmment, allow
15 minutes for regeiver and test equipment to reach normal operating temperature,

Cheok the response ourve obtained egainst the ideal curve shown in figure 4., If the shape of the
ourve is not within these limits, it will be necessary to repeat the IF Amplifier Aligmment. The
IF Amplifiers must be correctly aligned before the oscillator adjustments can be correctly made.

Set the Balance Control at the ocenter of its meohanical range and adjust the channel 13 oscilla-
tor slug (see figure 5) to approximately the oenter of its range., Use & non-metallia screw-
driver with about a 1/8 inch blade for adjustment of the individual osoillator slugs. If one of
the slugs should "fall into" the coil form, remove the coil segment from the turret, move the
slug retaining spring aside, and tap the coil segment until the slug slips forward. Set the slug
rethining spring in plage again to seaure the slug.

If, with the conditions stated in step 6, the picture and sound carrier markers are not within
the limits shown in figure 4, adjust the overall osoillator trimmer ¢l05 to bring them within
limits.

With the Balance Control adjusted to the cemter of its range, oheok the response curve on all
channels for proper marker location. If adjustment is required on any channel use the individual
ahannel oseillator slug to obtain the proper marker location,.

¥OTE. The individual channel oseillatior slugs are @accessible from the front of the cabinet, therefom
pscillator "touch up™ on any channel gan be acoomplished without removing the chassis from the cabi-
net., For further information, refer to "0Osoillator Alipnment Using a TV Signal™ on page 25 of %he
CX=33 Manual. .




Capelart: Farnsworth

TECHNICAL PUBLICATIONS

- 365 PAGES

TELEVISION HANDBOOK

Combining the complete contents of “Television — The New
Horizon (described at right) with numerous other subjects, the
“Television Handhook™ represents an authoritative reference
manual for service personnel. Included is the “Television—Let’s
Understand It” technical series covering such subjects as Tele-
vision History, Terminology, TV and FM Antennas and Test
Equipment, Smearing in TV, Damping Circuits, Cathode-Coupled
Multivibrators and TV Reception Problems. Also included is
data on TV Reception in fringe areas, Picture tubes, Logic”
in TV servicing, etc. A compilation of television material that
is educational as well as helpful in everyday servicing

Price, 3$3.00.

TV MAINTENANCE MANUALS

Capehart “CX-33" Chassis (Form Serv. 148).........c.ccccccccvvrvvnnnnn.. $1.00
Models 3011-M, 3011-B, 3012-M, 3012-B and 323-M)

Capehart “CX-32” Chassis (Form Serv. 152)

Models 3005-M and 3008-M

Capehart “CX-31" Chassis (Form Serv. 146)......
Models 3004-M, 3006-M, 4001-M and 4002-M

Capehart “CX-30" Chassis (Form Serv. 147).............
Models 3001-M and B, 3002-M and 3007-M and B

MAINTEINANCE INFDEMATION
Capehart “U-12" Chassis (Form Serv. 129)................................30.50
Models 461P, 462P, 501P, 502P and 504P &w‘»’
Capehart Models 610P and 661P and Farnsworth Model 651P
(TR SR IR et e e B e e B O L
Farnsworth Model GV-260 (Form Serv. 116)..........cccocvvunn.n. $0.50
i T e
SEND YOUR ORDER TO

USEFUL INFORMATION FOR THE STUDENT OR SERVICEMAN

o /@‘.”_M
................................ §1.00 R i i
°| warenanct wano | §
.......................... $1.00 o =

164 PAGES

TELEVISION—THE NEW HORIZON

As a comprehensive study of television principles and re-
ceiver maintenance, “Television—The New Horizon” offers an
indoctrination to “Television™ covering numerous phases of the
subject — telecasting equipment and processes, antennas, the
generalized receiver, test equipment, and a Section on Color
Television, with specific references being made to servicing
Caphart-Farnsworth television receivers. Maintenance informa-
tion and Schematic diagrams of all Capehart-Farnsworth TV
receivers manufactured to date comprise a part of this technical
discussion. A manual no Serviceman should be without.

Price, $2.50.

Chesreisssmmmiaens

t WAINTENANCE MANEAL |

CAPEHART-FARNSWORTH CORPORATION
PUBLICATIONS SECTION—SERVICE DEPT.
FORT WAYNE, INDIANA



FACTORY REPAIRS AND RETURNED GOODS POLICY

It should seldom, if ever, be necessary that a receiver chassis be returned for
factory service repairs, since there are few parts which can become inoperative in
the modern receiver which a competent radio serviceman cannot repair by first
locating, then making substitution for, the defective part.

A great deal of time is lost as a result of merchandise being returned to us with-

! out authorization. Instruments arrive without any explanation of why they were

i 14

returned . . . or what disposition is to be made. These indiscriminate returns seriously
handicap our efforts toward PROMPT AND EFFICIENT SERVICE. Therefore:

No merchandise of any type is to be returned to the Capehart-Farnsworth
Corporation without written authorization and issuance of R.G.A. (RE-
TURNED GOODS AUTHORIZATION).

To facilitate the return of such merchandise, special forms are provided.
These forms are issued only by the Capehart-Farnsworth Field Service
Representative in your area.

Upon the request of the Capehart-Farnsworth Distributor, and if proper he
will issue Returned Goods Authorization papers to accompany the return
of material to the factory.

All merchandise returned to the factory must be properly packed to avoid
damage in transit. We reserve the right to refuse adjustments on parts re-
turned or to charge back for parts or equipment which are damaged in transit,
and which upon inspection are found to have been caused by improper packing.

The Return Goods form supplied must accompany the merchandise,

The Returned Goods rumber must be plainly marked on the outside of the
shipping container.

All merchandise must be shipped prepaid.

Form Serv.-148 (7-1-50)

RINTE,
A AseT )
Us A
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reasommended corrections.

S8ERVICING SUGGESTIONS

Following is a summary of service oonditions which may be observed in the CX-83 chassis and their

this chassis,

These are inoluded herein to assist the service teohnioians in troubleshooting

Condition Corrsction
1. “'"Whistle" in sound and/br lines in pie- a, Additiona] bypassing may be nesded in the B minus
ture (similar to Barkhausen oscillation) eirouit. 4dd a .1 mfd, 200V cap. from -80V point %o
chassis ground (near 6BG6 tube, junction of R291 &
R-290).
{if procduetion rum 2" or earlier)
2. Insufficient Vertiocal Soan a, Change R262 from 2.2 meg to 3.9 meg.
b. Connect R266 to 310V bus instedd of 295V,
o. Change R267 from 22K to 47K (enmy production run).
d, Change BK6 (Vert. output) to BVS or 6F6.
3. Piloture "Jitter" Vertical a. Possibly "leaky" coupling cap., between Syno, Amp.,

& Sync Clipper (235 (100 mmf)

4, Intermittent Vertioal Sync Buz:z a, Over modulation at TV traensmitter.

be. Insufficient drive at fatio detector, Connect a 3
mmf cap. between terminals 2 and 4 of T204, Cheok
sound alignment,

5. 8mall section of Pioture Shifts Hori- a. Leaky Capaaitor C278, 30 mmf,, 8KV.
zontally
6. Sound Modulation of Hprizontal Osecil- a. Open or low value oapacitor C228
lation b. R229 wrong value.
7. Intermittent Narrowing of Fioture a. Possibly exocessive winding capaoity of Damper Tube
heater isolation transformer T212,
(if produotion run 2 or earlier) ‘
B. Insufficient Horizontal Scan a, Add .l mf, 200V across R291 oathode resistor of B6BGS
tube.

b. Change R2B6 to 47K.

0. Connect & 30 mmf, 6KV oap. 6W4 oathode to ground. If
additional soan is needed connest it from 6BGE plate
to ground.

9. Inability to Phase Pioture Correotly a. Change (253 to .001 mfd and R282 to 100K,
: b, Bed Horizontal Osoillator tube.
C. €251 (100 uuf) open (on plate of Reactance tube).
10. High Voltage Circuit Aroing or Corona 8, GCheok lead dress around 1B3 tube soocket.

b. Cheok dress of transformer (T210) leads.

1ll. Pioture Blooming a. Conneot in series with the cathode of the CRT
(pin 11) & 100K resistor and .l mfd, 200V cep,
in parallel.

12. Blooking on strong signals a. Check setting of AGC set conkrol.

b. Remove present leads from plus terminals of C242B,
gonnect together and insulate. Conneot a 5K, TW, ww
resistor between plus terms. of C243C and C242B,.
Remove R236 and R308 from plus 135V and connect to
C242B, Add a 20 mfd, 450V cap. from plus 135V %o
ochagsis ground,

Corner cutting of Ploture 8. Reposition foeus eoil by loosening 4 self-tapping

13.

sorews which hold foous coil in bracket.

Loosen deflection yoke Mtg. bracket and push yoke as
forward as possibls,

Ad just ion trap magnet, within range of max. bril=-
liancge to eliminate.




14, TUnable %to Properly Aligh Sound Take= 8. Possible thet due to materisl variation the tuning
off Transformer (T2D4) range has drifted. If so, connect & 5 mmf cap.
. between terminals 3 & 4 of T204.

15, Unable to Obtain Proper Foous a. Check adjustment of foous control and position of
foous coil.
b, Check resistance of foous eoil (should be 470 ohms)
. GConnect a 2.2K, 2w resistor in parallel with R297
and R296B.

16. Centering Lever too short to meke adjust- &. Cebinet depth greater on models 332 & 334, therefore
ment with rear door elosed. extension brackets have been made available.
(2) brackets (#4523454=2) & (4) Sorews (#22144-020)
required per instrument.

17. BSnow in Mpderate signal areas. a. Check value of B252, R250, & R248 must be within 5%
tolerance,
b. Replace R252 with a 2.2 meg. resistor, if snow still
exoessive use 8 2.0 mer resistor.

18. Vertical Instability a. R269 (38K, Temp. Comp.) changes value.
be. R256 decreases in value.

19. Intermittent Horizontal Syne a. 0247 partially shorted.
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CX-33 CHASSIS PARTS LIST SUPPLEMENT

The following parts have been ohanged.in value or added to sets coded production run n.an,
Ref. no. Desaription Part no. list
201 4K, Tw, 10% ww
gzos 23K, 2w, 107 Ins. Carb. o = = = « o o« o o o o » » 32294-225 _}g
R282 100K, g%, 10% Ins. Carbe o o o o » « & + » = « » +3220A-104 10
R272 540K, W, LO% Ins. CAIDe « o o o o o o o o o o o« +32204-564 o
R268 470K, gw, 10Z Tns. Carbe « o o s o o = 4 o o o o 252294474 i
c253 -001 ufd MOPT BO00Ve o ¢+ o o ¢ o o« s v o o o o o @ 2248A—1020 -gg
6257 0047 ufd MOPT BO0Ve srin s ' paa a7 & 8 5 6 & @ & .2248A‘4720 .3
c279 1.5 ufd Ceramia, 500Ve « o o « = s s s & = o & » +650030A-9 . g
7213 Co-ohannel Sound trap (2le75 mo)e « o = & o o« o » 650275A-1 1.0
Add the following to the Miscellaneous sestion of the Cx-33 parts lists
T1l02 Antenna Coil (for RF tuner #850078D0Ll). « - . « » 451211A-1 1.55
T101 Converter Coil (for RF tuner #850078D-1). . » . . 45l2124-1 <65
Balanoe Control Shaft (used with RF tuner #850078D-1) -
« o o s & +450913B-1 «25
Balance Control Shaft (used with RF tuner #850103A-1)
o o s » o +452D204A-1 «00
RF tuner (sub-ochassis assembly=B50103A=1)e & o = « 52.85
PARTS LIST FOR RF TUNER PART 10, 850103A-1
L101 Antenna Coil Assembly
" for Channel 2. &« « & s o o s = » & « 4510344-1 1.25
H i Y Zo s s s s s s s s s s s 451035A-1 1.25
i % il 4wl a s e s s owl e s wABTIOBEA=] 1,25
o " " S o #rn son e s w6 e SEETOST AL 1.25
gl g Y Biizuimat s e tiles o gl w AGTETH ] 1.25
4 it f TR e S e R S S 1.25
1t o " HOanier o 5 oun am o ol mIpA Os) 1525
it D ! Bl e el e e e e e e ADTDAT A=) 1,25
“ 4 it 3 e e =] 1.25
n " " iea Sies oot st o o i pamul ) 1..25
" . L 32 o o ine e e e s e e 451ASA-T 1.25
i & ¥ L e 1.25
Lio2 RF and Csaillator Coil Assembly
! for Ghensel 2. & & 5 = 6 5 s 5 s v e A5104RKS 1.65
n o 3 Be o o s o s s e 2 e a4 o 4510474-) 1.65
n " L SE e o e e ST 1.65
4 1 Be ¢ o o s = & s s s » o 4510494-1 1 =55
L = Ba o aihim e v e s e o sS5 1050 1.65
i i L Tis s 3w = v weas g o ¢ L ABEGSA 1.65
' = ot w05 % » o vow wow s eAGI0E2RT 1.65
i L ) R e S 1.65
s =il e 1 ] 1.86
: oot 11 5 o s a5 o0 & o s <4530554-1 1.65
Al i i s s R S S T 1.65
it L v BESeetei® &y e iy A BIOb AR 1.65
L1l0g Choke, RF HeBtoTs s 4« o o o o o 6 s o # o o s « o 4510294-1 «20
L1108 Choke, Jsaillator HeateT. . o e s ok o %l = 0 ASTOZOR=T +20
L110 Choles, RPe o v e e w6 s s S0t s % 6 & msie s s SAGT 2R K] .20
T101 Coupling Coul s-Mincar, o sy o . =7, 0 v, w4330 «55
clol Capacitor, 5§ uuf, 10}, Zero Temp. Céefls « « o « .4512154-1 .30
cl02, 6103)
Cl04, Cl05)----Ceramic TrimmeT, +5 0 3 UUfs & o & o o « o = « o 451218A-1
€106, 0115, C117-Capagitor, 001l -ufd, min, FivE. » o o » o = 5 ¢ 245106LA=1 +25
0108 & G114 Capecitor, 120 URf; BB, <750. % s-3 % o w v % 5 - 2B100ARST 550
Cl0% Capdoitior, 100 uuf, 1046, =750: = o v = o & =0 s JABLOESE=] «30
€110 Capacitor, 20 uuf, 1G4, Zero Temp. Coeff. . . . . 451062a-1 «30
CLIY =-0118 Capacitor, 10 uuf, 5%, -750, Zero Temp.Coeff. . . 451063A-1 «30
cllz Capacitor, Fine Tuning (Part of #4512104-1) Detent Roller
e s s v s s s +451058A-1 +10
Spring, Shaft retaining. o « v s o« ¢ 4 o + o o o +4510594-1 «10
Balance (Fine Tuning) Assemblye o« o« v o & « » o » 451210a-1 1.80
Eibresfashens o el b oRtscmitaite L L 0 e R pon g =10




CABINET PARTS
(For Models Listed on oover)

Foous Enob (for early 327 & 328 models only)e « . o« +650R554-2

Description Part no. List prise
Speaker Assemblles:
8" Py used in models 320M, 320B, 321M, & 321B. » .+ o . »750161A-1 $§ 6.80
12" vy used in models 322M, 322B, 324M, 335M, 326M,
: 3324, 334M,. . .8500824-1 10.00
12" PM used in Models 327M, 32BM, 328B. o « « = s o o o 8501056A-1 14,35
12" py (2) used in model 337Mes o « o o o » o o o o o s o+850L23A-1 16,70
safety Glass Esoutoheons;
Model S20Ma 5 a s s w b n % miie e = e = e m om e el e B0OLTBAST 1354
Model SEOBI 8 & ® ® ¥ 3 ® ® 8 ® © B B O ® B 8 ° p 2 @ %0116&-8 11.35
MDdSl 521],{. s ¢ ® & &« ® s ® ® B 8 © 8 ® & ® ® ° 8 @ & O 8500853"2 8.75
Yodal BILBL o s i slis s % erim el e mla el le s eis = e B0O0BOB&b 8.75
Model 322Me s » o o © 5 2 8 5 © ®» v @ ® ® B ° & v s B o® 850085B~1 9,20
Model 5223. e ¢ » = % ® ® ® & ® & & % ©® ® & ¥ 8 ®, B @ O 850085B-7 10-80
Wodal IBEAUL 0 4 i s anie e wuisl s sl e w0 el e e e el ot e DODLELGA=D 11.75
MDdBl De0Fe & W & .8 # & & ¥ 8 » 8 &8 8 4 5 v @ & €W 850095A-3 10.30
Modol 326M. o o o o o s o o s & 5 » s s o s o« s » = » &« 500116A-1 11.65
NoEal iB2THE v ais 5l e e m wlie e ew wie s ww e wee (BO0L0OK=1 9.06
Models S28M % 52B8Bs « o o s v s v s s 8 s 5 s s s o & o BOOL14A-1 10,00
Model 532‘&{- a ® s ® @ ® ® s ®3 & 8 B 9 & © & ® ® ® 8 © ° 8501134\-5 15000
Mode]l (B332B. o s v s b s s e s s w w s % s s e om e wa SD0LYIA=E 15,30
Model 534}]- « o * g 6 8 ® @ ® B & @ 4 © 8§ 5 & ® & 8 & @ 850115A-1 15.10
Model SN T stn ¢ e n s ¢ aie e B e s e wiw e s JOODTORDL 15,90
Pioture Tube Wasks
Models 320M & 320B. &« o - « .. . . e e s s« o« BOO115A-3 4,85
Models Sle & Z20Be win & m o e ewl e e e ww e e SOOREER=2 4 .45
Models 322M & 322Bs » o o » o s o ¢ s s s 2 o s s » = o BS5OOBEB-1 4,45
Model 324M. s 2 & o & s e wiw a wia e s 5w w-w s w-w s BSO1LISA=2 4,60
Nodel B bRET S "a e e i st e e s mieeits e e (BDOOIERE] 4,60
WModel 326Mas « & s o o« & a o s s s o s & » o & s o s o ¢ BEOLIEA-1 4,40
Modell B2 = ¥ s o v @ 8w e e el § W s v e ke e B90099A<] 4,00
Models 32BM & 328Be o u o o ® & » o s & & = » » s « =« a 860121B=1 4.70
Models Z32M & 332Be s o o 6 5 5 & s v wn s »ww w w J00073A=3 9,05
Model B334Me o o o 5 s o s s o @ o s s ¢ o o s s & & s o 300073A~2 9,05
Model 33TMs o o s s » o o s o & » v s & & & s & = %« 9350082B=1 7.65
Safety Glass Support Brackets:
Models 320M, 321M, 322M, 324M, 326M, 327M,328M. . . . « 450509A-1 .20
Models 320B, 321B, 322B, 325F, 328Be o o o 4« o « o » « »450909A-2 «20
Metal Channel for Safety Glass:
Models 3201, 320B, 322M, 322B, & 3012, o « &+ & « & o o »452046C-2 .45
Models 2321M, 321B, & 30L1le o o ¢ o o = s o o & o o o o +252046C-1 «45
HModels B24M & 325Fe o v o s s s 5 o & o & s » ¢ v = s « 202046C=3 +45
Models 3261'[- " ® ® @ ® & 4 & B 4 e B B 8 & 8 @ & 8 ° @ «452048C=5 65
Models B2TH, 3284, 328Bc ¢ o o ¢ 5 o s » o ¢ o » & = » »402046C-4 45
Knobs (Brown golor, for all meahogany cabinets and model 328B)
Ballorioe KHohe s » s s o » 5lc.-» 5 & 5 %5 o 5.0 '@ e «0003454=1 40
Shﬂding Rriobie s a s s & & & 8 elia e e s oeie s & «650345A=-2 .40
Channel-Fnob. & o e & & » &% @ & & & % W w owe sne -650342.A."1 85
Sound Enob (not used on models 327M, 328d, 328B or 337M)
o e e 8 ailes b wDD 0BG A= 65
Foous Knob (used on model 327M, 328M, 328B, & 337M). 650344A-1 .85
Enobs (Green color, for all blonde cabinets except model 328B)
BB.].B.ZIOB KNODa: e % » @& & & @ la & @ 6 esl g = e e & 8w -650345&"5 65
Shadlng Knobhial s s % & § 4 s $%e e e ¥ 8w e 8 W l650345A-4 40
Chennel ENobie o o o o & v = siei 4 e s % 8o e s w «0003424-2 65
Sound EDDDs w6 s o & o s i s o a8 » 4 ¥ & & & » @@ ¢ 650344 =2 .65
Enobs (Gold Gilt, for fruitwood cabinet model 325F and early production
models using gilt knobs)
Bﬂlﬂﬂ(]B Enobe s 1 ¢ o o s 8 & o 5 & 5 5 4 8 & = = @ -550259.&-5 «B5
Ohading Knobe: & « eiw o wie s w e s o s sl e +850239A=6 «65
Channel Knob (for tuner #850103A). « o o « « = o » o 6650287A-2 1.05
Channel Knob (for tuner #850028D-1)s & s o s » s o o 650210B-5 1.06
Sound Knobe ¢ o o« o « = = o« s = s s s« 2 2 = s » s s +650210B=6 1.06
1,06




