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nation with a radio chassis audio system.

oscillator drift.

*¥ Automatic Gain Control.

¥ Ratio detector sound detector.

¥ Common chassis - ground and B-

vVl RF Ampl. 6BC5

V24 Mixer 1/2 636

ves Oscillator 1/2 €36

V101 Sound IF Ampl 6AU6
7102 Ratio Det. GALS
V103A 1st Audio Ampl 1/2 GSNT
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SECTYON I
Features & Specifications

Magnavox television chassis CT 270, 271, 272, 273, 274 and 275 ar2 20 tube

Horiz.AWC

Audio Output
Picture Tube
l1sv Video IF
2nd Video IF
3rd Video IF
Video Det,

1/2 6sN7
6v6

(See Chart)
6AU6
6AUH
GAU6

1/2 6AL5

MODELS CT270, CT271, CT272,0<
CT273, CT274, CT275, CT276,f-
CT277, CT278, CT279, CT280 >

AMPL ouTPuT
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SAUS SALS
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CT281, (CT282 m
V1L4A Sync.Clipper 1/2. 6SN7

V1lke Horiz.Osc. 1/2 ésw7 N

V115 Horiz.Output SEe S e
V116 HV Rect. 1B3

V1i17 Damper EWh 2

V118 LV Rect. SUk B

SOUND IF RATIO OET|  [AGDIG AUDIO E

<

O

P
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chassis. The CT 270, 272 and 274 include audio amplifiers and a speaker.
CT 271, 27% and 275 uses no audio amplifier or sp-ak->, but is us~1 in combi-

However, as the audio output stage

IF AMPLIFIERS

VIDEO DET
8ASC.
)

also acts as a voltage regulator, it appears in all models. All include direct

viewing picture tubes. Special features are:
* Capacity coupled video amplifier,

¥ TIntercarrier I F amplifiers for ease of alignment, simplified
tuning, increased stability and freedom from the effect of

* Magnalok type horizontal frequency control,

* Blocking oscillator type vertical scanning.

% (Cathode modulation of picture tube.

General Description

Speaker coil 3,2 ohms

Audio 2.5 watts uniiss.

300 Ohm inputee=cseece= ImpedanCe-e—==cwmcevava
185 ‘latts at 117V, 60CPS-=w-==we== POWEr==mmmm=—==
shassis LT* X 138" cecomcmcana- Sigreammmmmm———————c s ——————

Pict. 3 sizes avail,

Tube Complement

Video Ampl.
Sync.Ampl.1l/2 12AU7
Sync.Sep. 1/2 124U7
Vert.Osc. L

Vert.Output

A

LV RECT ’
C) ﬁng ”33 zrz. nzg:m
sus FUNCTIONAL DIAGRAM - O e
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SECTION IX
Chassis Differences oA
Chassis CT 270, 271, 272, 273, 274 and 275 are identical, with oue
the exception of the differences listed below.
Picture
Tube Type Audio Amplifiers
1LBP4 Rectangular Self Contained
14BPL " None needed, Used with
radio chassis
(16TPk " Self contained
(16KPY
(16RP4 " None Needed, Used with
(16xP4 radio chassis
16GPL Round Self Contained

YN0  sYNG 5 VERT.

AMPL... SEP cumra 0sc. o:;r‘gv
7’
A)

\/ ~. A\
vy fesr| oo, eve

None needed. Used with
radio chassis



SECTION III

Operation and Installation 12, Adjust the HORIZOWTAL SIZE coil (top of chassis, adjacent to HV
compartm2ni) for proper width consistent with good linearity.

1. Plug the receiver into power outlet,
13. HORIZONTAL and VERTICAL CENTERING of th= pictur= is a:-:omplish=d in

2. The A" swit~h is on the contrast control. Turn the receiver on by the conventionzl maunsr, using the controls on the rear-pan-1, I1 it
turning the CONTRAST OFF-ON control to the right about 1/2 turn. is impossible, loosen the small hex head screw on each side of the
FOJS MAGHE! aud slide the magnet around for proper centering with no
3. Adjust the BRIGHTHESS control for suitable picture brilliance, This shadows. If *his 2’justmen® is unsatisfactory, loosen or tighten one
control adjusts the bias on the picture tube. If no light appears, it or more of the thres #1/4-20 adjusting screws on the focus magnet
moy be limited by incorrect adjustment of the ion trap magnet, which may assembly. Rzadjusiment of the dion trap may be necessary.

be aligned as follows: .
14, Adjust th=s HORTZONTAT. LINEAR'T’ control for the most lincar picture,

Advance the brightness control and adjust the ion trap until light CAUTLON: Ther= may b+ *wo posi*tions of the slug which sesms to provide
appears on the screen. Then reduce the brilliance to0 a point near ex- prop2ar horlz?n‘cal linearity. Use the one which pluces the slug near=st
tinction by turning the brightness control counter-clockwise. Then re- all the way in,

adjust the ion trap until meximum brilliance is obtained. It may be .

necessary to turn-the brightness control still further counter-clockwise. 15. Proper horizowval trequency adjustments can be made only after the other

horizontal adjustments have been made. Note addenda, page 36.

4, Adjust the STATIOr BELECTOR to the desired channel number.
Connect a weak signal of 100-1000 microvolts to the antenns terminals.

5. Adjust the FINE TUNING control for best picture quality. Do not tune for T?rn the h0r§zon?al hold control to one end of its range. Interrupt the
best sound as a distorted picture may result. signal by switching off channel. Turn th= horizontal hold control to
the other end of its range and again interrupt the signal. If the
6. Adjust the CONTRAST control for the proper degrees of black, grey and picture pulls out of sync. or shows any tendsncy to pull out, proceed
white., This control adjusts the cathode degeneration on the video ampli- as follows:
fier tube. With the brilliance at a point near extinction, adjust the
control wntil sufficient picture detail appears without over-shading the a. Set the HORIZONTAL LOCK trimmer 3 turns out from tight.

light areas of the picture.
b. Connect a clip lead across the horizontal phasing coil and capaci-

7. Adjust the VERTICAL HOLD control so the picture holds in vertical sync. tor (terminals C and D of the Magnolok transformer) and adjust the
If the picture "rolls" up or down, turn the vertical knob to the right so horizontal speed.coil (front of the transformer) so the picture
the roll is downward, then advance it to the left until the picture stops holds over the entire range of the horizontal hold control when the
moving. Switching from channel to channel will not cause the picture to . signal is interrupted.

lose sync if the control is properly adjusted. ‘
) ¢. Remove the ~lip l2ud and adjust the horizontal phasing coil so the

8. If the picture pulls out of sync in a horizontal direction, adjustment sof pictur= holis over +he entire range of the horizontal hold gontrol
the HORIZONTAL PHASING control (rear coil in the Magnalok transformer, when the signal is interrupted. CAUTION: If the horizontal phasing
rear panel or the instrument) and/or the HORIZONTAL SPEED coil (front ad- coil rejuires more than a slight adjustm:n*, r=peat the horizontal
justment of the transformer) may be necessary. spe2d coil aijustment,
9. Adjust the FOCUS control so the lines making up the raster are clear and CABINET ANTENNA CONNECTIONS ?’
dlstinct. A power line antenna and a cabinet antenns are included in this model. They Z
10, Adjust the HEIGHT and VERTICAL LINEARITY controls so the picture just may be.e used separate.aly or together, depending on local conditions. Each should E
£ills thesmask and that linearity is unifdrm from top to bottom on all be tried on all available channels, and that antenna or combination giving the le)
available channels. Adjustment of either the vertical hold, vertical line- best results should bz selected. x
arity or height controls will slightly affect the other controls, and they . . . -
may require a slight readjustment. 1. Connect tlr_1e power line anten;{la lead (grey wire extending from the rear of <
the chassis) to first one and then the other t=rminal of the antenna ter- g
11. Adjust the HORIZONTAL DRIVE trimmer for the most drive consistant with good minal board, tune for all lonal telavision stations and note which gives the |
linearity. Turn it to a point where compression at the middle of the pic- better rssulfs. MODELS CT270, CT271, CT272, m
ture occurs, and then reduce it slightly. CT273, CT274, CT275, CcT276,[N

CT277, CT278, CT279, CT280,{¢
CT281, (T282
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Remove ilhe power line antenna lead from the terminal board, con-
nect the cabinet antenna leads first one way ard then reversed,
turc for all available stations, and note the results.,

W
.

Leave ihe cabinel antenna leads connected, then try ihe power
line antenna to first one side of the terminal boarcd and then
the other. HKeverse the cabinet antenna leads and repeat the twc
power line connections. Tune for all availuble stations in each
condition (4) and note the results.

4. Select the one connection as described in 1, < cr 3 that gives the
best overall performance for all available stations.

Disconnect power line antenna and cabinet antenna when an outside
anlenna is ued.
PICTURE TUBE REPLACKMLNT

1., From the rear of the cabinet, remove the back cover, the tube socket,

the ion trap, and the high voltage anode connector.
£

2. The front glass assembly is held in position with a single horizonial
support rail, In some models the rail is faslened to the glass support
btackets with iwo small hex hecad screws, anc in others the rail is se-
cured to the cabinet cicdes with four small wood screws, liemove these
screws and lake off the rail., Lxercise caution‘when the rail is removed
that the glass does not drop of its own weight.

3. Loosen the nuts that hold the tube strap over the perimeter of the tlube,
and lift out the tube,

Install the new tube, replace the tube support strap, anode connector,
ion trap, tube socket and the back cover, Make sure the strap is tight,
as a loose tube will result in a distorted picture, and is subject to
damage .

5. Be sure the deflecction yoke is as far forward as it will go, that the
grouncing spring on the yoke makes contact with the grounding coating on
the glass tube, and that the neck of the tube is parallel to the deck of
the chassis. The shoulder of the tube should be tight against the kine-
scope retaining ring support.

&. Heplace the safety glass and support rail.

SECTION IV

CIRCUIT DESCRIPTION
The Magnavox M-l tuner consists basicelly of two tubes, four sets
of coils and a four section, twelve position wafer switch.
The tubes are V1, the RF amplifier 6BC5, and a dual triode 6J6,
V2-A and V2-B, One triode section, V2-A is the converter or mixer,
and V2-B is the oscillator.
The antenna input transformer T1 is provided to match a balanced 300
ohm entenna to the tuner. The ANTENNA COILS A-13 to A2 are in the grid
circuit of the RF amplifier stage, and are grouped around the rear
wafer of the unit., The RF amplifier PLATE coils P-13 to P-2 are mounted
on the second wafer from the rear. The converter GRID coils G-13 to G-2
are on the third wafer from the rear. The OSCILLATOR coils 0-13 to 02
are on the front wafer. In each case, coil 13 is tuned for channel 13;

coils 13 plus 12 are for channel 12; coils 13 plus 12 and 11 are for channel 11,

etc. The,follqgggg simplified E}agram outlines its design and operation.

CT273,}
gr27l, CT275, CT276, CT277, CT278,
cT279, CT280, CT281, CT282

V2-A ve-8

MODELS CT270, CT271, CT272,

6J6
CONVERTER

CONVERTER OSCILLATOR coiL

VI-686%
RF AMPLIFIER

\ ‘fcois

SIMPLIFIED MAGNAVOX M~—1 TUNER DIAGRAM

Antenna coils A-13 to A-<2 are tuned to their respective channels, with
a band pass pattern sufficiently wide to accept all the information
therein, and with sides of the pattern sufficiently steep so as to re-
duce signals on adjacent channels, The same applies to coils P-13 to
P-2, The L-C-L unit is to provide regeneration on the higher channels
to overcome degenecration due to tube loading. Under weak signal condi-
tions, the RI* amplifier slage is capable of a gain of 15 times its in-
put, In the presence of a strong signal, the automatic gain control
bias on the grid limits its output.to a fraction of its input.

The oscillator is tuned on a frequency 25.75 mc, higher than the video
carrier, and when hetrodyned with the carriers in the converter, pro-
duces a modulated video IF signal of 25.75 mc. and a modulated sound IF
signal of 21.25 mc. These are applied to the IF amplifiers through C-15.
L-4 1in the mixer plate circuit is series tuned, with the tube capacities
of the converter and first IF tubes, to prevent oscillalor voltage from
being applied to the IF amplifiers.

The fine iluning contirol, a variable dielectric capacitor, shifts the
oscillator frequency about 1.5 mc. on channel 2, and relatively more
on the other channels up to 13, where it is about 4.5 mc., The trimmer
capacitor, accessible from the front of the chassis by removal of the
channel scale and fine tuning knobs, is provided to compensate for dif-
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ferent tube capacities when the oscillator tube is replaced., It will
shift the oscillator frequencies on all channels in the same direction

(depending on the direction of adjustment) in the event that tuning occurs

too close ot the end of the fine tuner rotation one one or more channels,

The oscillator signal is applied to the converter grid through a capa-
citor from the oscillator plate. The amplified RF signal is applied to
the converter grid coils through capacitors:C-7, C-9 anéd C-10, depend-
ing on the position-of the channel selector switch, These capacitors
are used to provide adequate bandpass coupling. The converter stage is
capable of a gain of about 5 times its input.

A test point is provided that is accessible through a hole in ihe right
side of the tuner cover for connecting an oscilloscope to be used in
alignment of the antenna, RI' and converter coils. & complete schematic
diagram of the 700340 RF unit, alignment procedure and service instru-
ctions are included in a later chapter,

The tuner is capable of a gain of about 75 times from the antenna to the
first IF amplifiier grid.

The IF amplifier strip passes both video and sound IF signals to the
common detector. It consists of three €aU& tubes, V-10&, V-107 and
V.--108, coupled by IF transformers T-102, T-103 and T-104. The video
IF signal is 3 mc. wide, extending from the picture IF carrier of
25.75 mc, to 22,75 mc., which is &db down,

The primary and secondary winding of the IF transformers are bi-filar
wound (in the same direction), and coupling between stages is by the

capacity and inductance belween windings. &kach transformer is tuned

with an adjustable iron core.

The converter coil ané the three IF transformers are appropriately
loaded, stagger luned, and resonate al various IF frequencies to pro-

vide maximum gain for the desired bandpass characteristic, thus

eliminating the need for over-coupled transformers, traps and filters.

The converter coil and T-104 are high G coils, and contribute to the steep
sides of the overall bandpass curve, T-102 and T-103 are also high Q coils,
but are sufficientily loacec to pass a broad band of frequencies, and con-
tribute to the overall IF gain.

sach IF stage has an LC isolation network in its filament circuit to pre-
vent interaction between stages and coupling of the IF voltuges into the
stages of the receiver through the heater-capacitance of the tubes in the
conmon filament line.

#CC bias ic applied to V-1006 and V-1C7, and control their gain inversely

proporticnal to the applied signal strength., V-108 is operated at fixed

bias. The output of the IF system has a rising characteristic as the in-
put level increases,

Complete alignment instructions are included in a later chapter.

The video detector, V-109i consists of 1/2 of a 64l5. On negative cycles
of the IF carriers, the diode conducts and current will flow through R-1%Z5.
This current develops a voltage across R-125, which varies with modulation
of the IF carrier. The high frequency IF component is bypassed to ground
through C-122,

The same detector operates as a mixer for the video IF and sound IF signals.
The resultant FI and ali 4.5 mc. beat appears across E-125 along with the
video signal. As the IF carriers result from crystal controlled frequencies
at the television transmitter, their resultant beat is much more stable than
if the sound IF were produced by beating the sound carrier with a local
oscillator,

The video amplifier has an essentially flat characteristic up to 3 mc., and
then tapers off to O at 5 mc, L-108, L-109, L-10éend L-111 provide peaking
necessary for this broad-band-output, which is adequate for both the video
signal and the sound IF, It has a gain of 30 times, and with a normal in-
put of 2 volts, will present & volts video modulation to the kinescope.

NOMINAL
10% SLOPE - ' The contrast control is in the cathode return circuit, and serves as a
& TILT LIMN/\ direct control over the input to the tube. 4s the output from the detegtor
‘*~«.‘:; is in a negative direction, noise pulses drive the video amplifier beyond
/f';>‘e ’;‘;,” * cutoff, so it also acts as a noise limiter,
N
X2 The picture tube operates on a second anode potential of 12.5 XV, &s the
10% VALLEY LIMIT output from the video amplifier is in a positive direction, the signal is
applied to the kinescope cathode through C-129. This is equivalent to
3me - grid modulation with a negative signal. R-178 and R-177 maintain a DC
22 75 me. * 25.73mc. voltage on the cathode., The brightness control adjusts the DC bias on the

grid, and governs the emission from the electron gun, which produces the
brilliance,

The series parallel resonant sound IF pick-off coil, composed of L-107 and
C-126 samples the 4.5 mc., signal from the video amplifier plate, and it is
applied to V-101, the sound IF amplifier, where it is amplified sufficiently

to drive the ratio detector. The latier stage accepts the frequency modulated
IDEAL OVERALL IF CURVE audio signal and provides a high degree of rejection to amplitude modulation.

MODELS CT270, -1, -2, - ~ly, -
-6 kA_, h. —
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i The audio amplifier and audio oulput stages are conventional, except for the MODELS CT270, CT271, CT272, CT273,|
DC potentials present on the outpul tube, which are 3¢0 on the plate, 155V CT27L, CT275, CT276, CT277, CT278;
on the cathode, 230V on the filament and only a slightly negative voltage on cre79, CT280, CT281, CT282 |
the grid. 4 separate filament winding in the power transformer is used for
V-104 and V-117. The sync clipper output is fed directly to the AFC and horigzcntal
The other seclion of the GAL5, V-109B serves as the Automatic Gain Cone stages through C-135, which is sufficiently low in value so as to pass

only the high frequency horizontal sync pulses. The same signal is
applied to the vertical oscillator through RC-101, a filter network
which passes only the low frequency vertical pulses.

trol Rectifier.

Its cathode is maintained at approximately 1.5 volis positive by direct

The vertical oscillator and output stages provide a sawtooth current
wvave of proper shape and frequency through the deflection yoke for
vertical scanning of the picture tube.

is applied tc its plate. Because its plate resists being driven positiYe
in respect ihe cathode, the resuliant current causes C-158 to be charged
to a potential that causes the &C axis of the RF envelope to fall ?elow
zero to an extent that the positive sync pulses of the envelope exist

XOAVNOVW 81-£ 39Vd AL

above zero by a voltage slightly greater than the bias on the »GC diode The first section, the 6C4 (V-112), is a blocking oscillator and dia-
cathode, C-120 then becomes charged through R-122 as the resultant of charge circuit. During non-conduction, the grid voltage is negative with
the 4GC dicde plate existing at an average™ level beloy zero., @—122 a?d respect to the cathode. The plate d}a;s current during discharge at a
C-120 provide a sufficiently long line constant to eliminate ripples in rate determined by the setting of the height control (R-148). Due to
the AGC Bus, thd coupling of the 05cil%ator transformer, there is a corresponding
. voltage rise on the grid (A to B on following curve). When the grid becomes
The {ime constant of ¢-158 and it-151 is such that the positive peaks of mor:agositive than tgg cathode, it draws:gr?g curreit. This quigily
the RI' envelope are able to follow the horizonial sync pulses. charges C-136, which drives the grid negative and cuts off the plate current
(see B to C). Then the charge on C-136
GRID VOLTAGE CURVE is slowly discharged through the verti-
8 ) cal hold control R-1hl, and R-150, which
allows the grid voltage to slowly rise
0 to its normal bias (see C to A). Then
A late current begins to flow in, and
Thus far, no mention has been made of A GRID B1AS ghe cycle is repgated, at a f?'g:uex,acy
the vertical and horizontal sync pulses, VIDEO AMPL.PLATE depending on the rate of C-136 discharge,

which appear on the video carrier, through which is controlled by the setting of R-1hk,
the IF amplifiers, detector and video ampli- ' \\f‘/ c ch T8 comtrotied b¥ "8
fier, between scaming lines of video ? mmu.wmét The frequency is set at slightly slower than 60 c.p.s. During the charging

modulation. Their appearance at the picture period of C-136 (C to A), the vertical sync pulse is applied, just before

tube grid is always during retrace time, and VioEo it would "trip" in its free-running cycle. The magnitude of the sync pulse
:g:: thesbeam to blanking level at those is sufficient to drive the tube into conduction, and therefore contrcis the

The signal output from the videc amplifier
is in a positive direction, and applied to
the sync amplifier grid produces a greatly
amplified negative sync signal at its plate,
The video information is greatly compressed
due to the cutoff of the sync amplifier.

The sync separator stage follows, which 1is
biased high enough to pass only the sync
pulses. Everything else is below the cut-off
portion of the tube characteristic. Here
again, the output is in e negative direction.

Noise and distortion if any, rides the peaks
of the sync pulses. These pulses are applied
to the sync clipper stage, which has suffi-
cient cut-off to remove the peaks and present
clean, square wave pulses to the deflection

stages.

(— — —
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connection to the catlhode resistor of . V-1C8. The modulated 1t envelope

VIDEO SYNGC. AMPL.PLATE

SYNG. SEPERATOR PLATE /o ton

frequency of oscillation.

The oscillator plate voltage consists of
a series of sawtooth waves. A sharp
negative pulse appears because R-146

prevents C-137 from complete discharge PLATE VOLTAGE
to ground when the tube is conducting. OURVE
When the tube becomes non-conducting, J

the plate voltage does not have to rise

o

slowly from zero, but instead immediately
rises to a value determined by the value
of R-146, principally because the instantaneous changes do not charge C-137,
The plate voltage then slowly rises from this value as C-137 charges. Ad-
Justment of the height control (R-148) varies the amplitude of the sawtuoth
voltage by controling the rate at which C-137 can charge.

The voltage present on the plate is of the basic shape required to produce
a sawtooth of current in the deflection coil, and is amplified by the 6V6
output stage, V-113.



V-114B is a blocking oscillator. Its frequency is controlled by adjust-

|
ment of the frequency coil (front adjustment of the Magna-lok transformer). However, if the oscillator frequency changes, duc to component warm up
The horizontal speed coil (rear adjustment) 1s included to stabilize oscilla- etc., the sync pulse will reach the AFC grid slightly ashead or behind %he
tion, especially in the presence of noise. The bias on V-114B is obtained saw tooth wave. Part of the pulse will ride the slope of the wave and will
through a voltage divider network from the cathode of V-103B, and asny bias appear below the tube cut-off level. The portion of the sync pulse on the
variation will change the oscillator frequency. crest of the saw tooth wave will be at less than maximum width, and will

1limit tube conduction proportionately. V-103B cathode condensers will charge
to a different voltage than in the previous example, the bias on V-11l4B will
be changed, and the oscillator frequency will be pulled into sync.

FROM SYNC, CLIPPER

—i-°4%9 cl43 The horizontal hold control will vary the frequency about the mean horizontal
tI' IP. sweep by varying the AFC tube plate voltage.
11
_L_c|4gA METHOD OF OBTAINING REQUIRED DC VOLTAGES
T woriz.Lock
RIST
TR S R-164
This chassis contains & highly efficient voltage divider network, which

eliminates the necessity for power consuming and heat producing bleeder
resistors.

The input condenser C 160A is at 400 V, which is applied to the vertical

amplifier stage, The first filter choke L115 drops it to 390, which is
L oy ¢ T "°§ﬁ. used for the Horizontal AFC, Horizontal Oscillator, Horizontal Output
- c:lr RI63 _fj: ) end Damper stages. The second filter choke drops it to 385 V, which is
vitas €0 82K = needed for the audio amplifier and audio output stages. R 174 drops the
:?:;:;G- voltage to the required 230 for the sound IF, picture tube grid, video

emplifier and the tuner,

The audio output stage is also a voltage regulator., The RF amplifier
screen, lst, 2nd and 3rd IF amplifiers, sync amplifier, sync separator,
sync clipper comprise its cathode load, and are
maintained at 155V. T

The sawtooth wave is fed to the grid of the automatic frequency control
stage V~-103B, through R-164, along with the horizontal sync pulses from
C-135. C-143 and the horizontal lock trimmer comprise a capacity voltage
divider which controls the amplitude of the fed back sawtooth wvaves and

sync pulses. R

The demper tube produces boosted B -~ in the conventional mamnner, which
is spplied to the horizontal output plate and the picture tube screen.

A separate filament winding on the power transformer for V 117 and V* 104
is required to eliminate excessive heater cathode voltage.

&

V-103B is biased to nearly cut-off, When the oscillator fréquency is the
same as that of the sync pulses, the pulse rides on the crest of the fed

back wave, and is above the cut-off level of the tube. It is then at A :
meximum width, V-103B conducts during its appearance at that level, and i l
cathode capacitors C-14l and C-145 charge to a DC potential proportional vits T
to plate conduction time. This voltage is used to bias the oscillator grid. (\-/> =
In this example, the bias is of such value so as to sustain oscillation at s00y D R vioa
its present frequency. . L e L.ﬁ':'..: 2. ; ] @
;Is; T gl:’:‘ﬂ VI SCR
FiG.1 Fi6.2 ,syYNC = = WW | issv vior
: T uT FF . vi038 TUNER| + ;:rlll:
PUSH P PULSE i e |
iz .t IAOMFD

MODELS CT270, CT271, CT272, CT273,
cT274, CT275, CT276, CT277, CT278,
CT279, CT280, CT281, CT282

©John F. Rider
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MODELS CT270, CT271, CT272, CT273,}
¢T274, CT275, CT276, CT277, CT278,}
CcT279, CT280, CT281, CT282 !

SLCTION 5

¢ R=F AND I-F aLIGNMBNT

XOAVNOVW 0C-Z 39Vd AL

TkST BQUIPMENT, For proper television alignment, it is recommended that
the following test equipment be available,

1. R-F Swezp Generalor meeting the following requirements:

a. Frequency 18 to 30 MC
« 40 to 90 MC
FHURU RoTOR. . e = ~ .170 to 225 MC
b. Oweep width adjustable from 1 to 12 MC
c. OGutlput at least .1 volt maximum,

Cathode ilay Oscilloscope - Wide band vertical deflection.

klectronic Voltmeler with high voltage probe.

RO 2,248 - i ith cli
MIXER - 500,000 ohm potentiometer with clip leads and 3 volt battery.

Signal gererator to cover the following {requency ranges.

I-F range {rom 19,75 MC to 27.25 }iC,.
R-F range from 55.25 MC to 87.75 MC and 171.25 MC to 215.75 MC

R-F UNIT ALIGNMENT

Oscillator alignment should be made only when the fine tuning control
tunes in the extreme clockwise or counter-clockwise position, or if it
will not tune at all within its tuning range.

1, TOUCH UP OSCILLATOR ALIGNMENT

a, 1f some channels do not tune at all, or not near enough to the
center of the fine tuning range, adjust the oscillator trimmer
for the best compromise tuning on all channels, If, for example,
all channels tune to one side of the control, adjustment of the
trimmer will bring them all toward the center. However, if some
channels tune at one end of the control and others tune at the
other end, adjustment of the trimmer will bring the former to the
center of the tuning range and will force the latter beyond the
range of the control. In this case, the oscillator coils must be
aligned individually as follows:

[
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plied to the IF amplifiers. If the AKTENNA COIL (wafer nearest the rear
Band Width Picture Sound Local of the tuner) is first adjusted, then the KF COIL (second wafer from the
(MC) Carrier Carrier Oscillator rear}, and finally the COWLERTER COIL (third wafer from the rear), the
proper pattern will appear.
54-60 55.25 59.75 81
60-66 61.25 65.75 87 These coils must be very carefully adjusted with only slight movement
66:72 67.25 T1.75 93 particularly the converter coil., The RF wafer has B4 on it and shoulé
76-82 77.25 31.75 103 not be touched with the hand or a metal tool. The coils around the first
82-88 383.25 87.75 109 (oscillator) wafer are properly adjusted and should not be touched,
174-180 175.25 179.75 201
180-186 131.25 185.75 207 The following alignment instructions are for use where over-all alignment
186-192 187.25 191,75 213 is necessary. When & pariial touch-up is necessary, follow the tesz
192-198 193.25 197.75 219 patterns through the outline until the one is found that most nearly
198-204 199.25 203.75 225 matches the curve shown on the oscilloscope, and thern complete the rest
20k4.210 205.25 209.75 231 of the alignment procedure,
210,216 211.25 215.75 237
2., HOCKUP
COMPLETE OSCILLATOR ALIGNMENT “
a. Attach a VIVK Lo the AGC terminal (green wire, bottom terminal on
Connect a sweep generator to the antenna terminals. left side) of the tuner and chassis ground. Using battery and 500K
. potentiometer, adjust the bias for -2V,
Comnect an unmodulated signal generator to the antenna terminals and :
tune it to the channel 13 video carrier frequency. TV signals may be used. Connect a sweep generator to the antenna terminals, using a balanced
resistor network i I 2 I i
Loosely couple an unmodulated signal gan2>asor to the first IF grid, work LT the generator has an unbalanced output cable.
and tune it to 25.75 mc. Loosely couple a signal generator to the antenna terminals, either
by wrapping a few iurns of insulated wire around the terminals and

Connect an oscilloscope across the video detzsctor load resistor. connecting the signal generator to it, or through a small capacitor.

Turn on the receiver and set the straight edge of the vernier to Connect an oscilloscope, through an isolating resistor of about 47

straight up position \mid range!. After th= receiver has warmed up K ohms, to the test point, which is accessible through the hole in

and if there are two markers on the scope, determine which rotation the right side of the tuner, top side of chassis.

of the vernier causes the markers to move closer together. If it is o

clockwise, move the fine tuner back to the straight up position anc ALIGNMENT, MOIEL M TUMLR

close the channel 13 oscillator coil. If it is counter-clockwise, .

open the coil. Adjust for zero deat. See note 1. a, Turn the channel selector switch on the tuner and the sweep geﬁerator
) to Channel 13, ’

Tune the signal generator connected to the antenna terminals to the ,

video carrier frequency for channel 12, switch the tuner channel b. Adjust the signal generator to fi : : .

selector switch to its channel 12 position and adjust the channel thin to the sgund garrier fregueiz;tfﬁgecﬁziiglCi;flesziiguigggsand

12 oscillator loop for a zero beat Of the markers. are badly adjusted, the pattern on the scope will appear as in

figures A or I,

Repeat the procedure for channels 11 through 2, and recheck 13 through £ :

7. The high channel loops ar= adjusted by moving them up or down and

the low channel coils by spreading or pushing together.

ANTENNA, RF AMPLIFIER AND CONVERTER ALIGNMENT ,

1. There are three variables which will give the desired pattern to be ap- SOUNOD
CARRIER

NOTE 1. Usually, if the oscillator is off in the same direction for the high

channels, adjustment of Channel 13 will bring in all high band channels. The The meaning of A is that some coils must be opened and of Il that
same applies to all low channels if they are off in the same direction and some must be closed. Wher thé coils are fai off from their proper
Channel 6 is re-adjusted. tuning, all three have their main effect on pattern height, so tune"

for increasing height of pattern. MODELS CT270, -1, -2, -3, -k,
‘5,‘6: -7, -8, -9, 80, 81, 8

LZ-£ 39Vd AL XOAVNOVW
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MODELS CT270, CT271, CT272, CT273,|
cT27., CT275, cT276, CT277, CT278,
CcT279, CT280, CT281, CT282

As a coil is changed, one sicde of the picture will get higher and a Align the Ch. 13 coils for the highest and narrowest picture you canr

buup will start to move across the screen, When starting with & get. You will notice that the narrower the pattern is, the higher it

paltern like 4, first B, then C, will appear as a coil is opened. is slsc. The narrowest pattern you can get should be like E. Then
align ~hannels 12 down to 2, trying for a flat pattern with markers on

Vhen :‘arting with & pattern like }, first N, then O will appear as the peaks in cach case.

a coil 1s closed,

. You will be able to move the pattern to right and left by using the ¥

When the hump which is due to tuning a coil is betwecn the markers, wafer, Tilts may be corrected by adjusting antenna wafer, converter

it indicates that this coil is very close to where it should be iured, wafer, or both of them. The adjustment should be used which gives best

Leave it as it is anéd go immediate to_another coil. pattern height. Notice that although the antenna end converter wafers
both control tilt, they have opposite effects on it. Opening an

antenna low channel coil or pushing down an antenna high channel loop
will bring down the right side of a pattern., Closing a converter low
channel coil or pulling up a converter high channel loop will do the
same thing.
: Closing an antenna low channel coil or pulling up an antenna high
. . channel loop will bring down the left side of a pattern. Opening a
converter low channel coil or pushing down a converter high channel

loop will have the same effect. Again, the adjustment to use is the
The lower side of the pattern shows whatl 10 do to the next coil. In one which will give the highest patiern.

i

!

l

l

1

Il

C, the left{ side is lower, which shows that the next coil should be |
{

|

|

XOAVNOVW ¢Z-Z 39Vd Al

opened. IIOW TO CORRLCT THE PATTERNS FOR RIGHT CLNTERING AND RIGHT TILT.

Correcting for minus tilt.
In O, the right side is lower, which shows that the nexi coil should

be closed,

ifter this adjustment, a pattern like D or P should be on the screen.

PERFECT
: PATTERN MINUS TILT MINUS
RECHECK TILT LIMIT
For minus tilt as in H, open a low channel ccil, or push down a high

channel loop of the antenna wafer, It can also be corrected by clos=—
ing a low channel coil or pulling up a high channel loop on the con-~
verter wafer. It should be done in the way that gives best pattern

The fact that there are now two humps in the pattern shows that both

converter and R wafers are nearly right. If tihe pattern height is . .
near what it usually is with the scope setting that you have been using, height. Tou should always try to gel a {lat patiern if it can be

the antenna wafer is probably near correct, but it should be adjusted a 22“6; 45 £ lus tilt
bit to see if pattern height improves. rrecting ifor plus tilt.
ROUGHLY aLIGK THb LOW BalDo.

a. Now that Ch, 13 is roughly aligned, go immediately to Ch., & and roughly
align it for the pattern in k., Do the same for Channels 5, 4, 3, and <.

PLUS
FINAL ALIGRELT OF CHALKLLS 13 DUWH TO 2. TILT PLUS TILT
RECHECK

a., Now go back to Ch, 13. Do it the easy way on the tuner by going clock-
wise one step from 2.

©John P. Rider



¥or a pattern like I, which has too much plus tilt, close a low charnel
antenre coil or pull up a high channel loop. It can also be adjusted
by orening a low channel converter coil or pushing down a high channel
conveiter loop., Always iry for a flat pattern if vou can get onme.

Correcting for off center left.

RECHECK LIMIT

liote that ¢ is a combination of J and li. First correct the RI' wafers
for centering as in section C, then correct for tilt as in section a,

~

<. Off center left and plus tilt:

For a pattern like J, which is off{ center left, open a coil, or push
down a loop on the RF wafer. Adjust until the pattern is symmetrical
about the markers, that is until the markers are in the center of the
pattern, instead of over to one side, &always try to get the markers
as near centered as you can.
15 RECYECK Y LIMIT
Correcting for off center right.

o -

Note that R is a combination of J and I. First, correct the RF wafer
for centering as in section C, then correct for tilt .as in section B.

»
3. Off center right and minus tilt:

-

RECHECK CENTER LIMI)

For & pattern like K, close a low channel coil or pull up a high RECHECK

channel loop on the RF wafer., Adjust until the pattern is symmetrical
about the markers,

Correcting combination faults. MODELS CT270, CT271, CT272, CT273,
1. Off center left and minus tilt: cT27L, CT275, CT276, CT277, CT278,

— o CT279, CT280, CT281, CT282
©John ¥. Rider
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b.

E |
/ )¢
5&50/ - LIMIT RECHECK

©John F. Rider

MODELS CT270, CT271, CT272, CT273,}
Note that S is a combination of K and H. First, correct for centering ggg;};’ g%ggg’ gggg?’ g%ggg’ CT278’
as in section D, then correct for tilt as in scction . ’ ’ ’
Video IxF Alignment
4, Off center right and plus tilt:
a. Adjust the bias on the first & second IF grids at -3 volts by

connecting a 3 volt battery from the grid return of either tube
tc ground,

Connect the IF Signal'Generator to the converter grid wafer
(through the hole provided in the bottom of the tuner shield) and
chassis ground.

XOAVNOVW ¥T-£ 39Vd AL

Connect an oscilloscope to the high side of the detector load
resistor =125, 4700 ohms (junction of R-125 and L-106), and to
chassis ground, -

. Tune converter coil T-102 for maximum at 22,9 mc. The purpose of
the oscilloscope is to observe the demodulated signal and thus
make sure that no overload condition develops because of too much signal
input. This condition, of course, is evidenced by no increase in out-

put voltage for an increase in signal, and a badly distorted wave
Lotc that T is a combination of X and 1. Iirst correct for centering form.

as in cection D, then correct for tilt as in section B, i
Tune first I -F coil T-102 for maximum at 23.4 nec.

Dor't try to muke every chunnel come in by adjusting one coil. Usually,
ul LuaoT Tl WoFblS LUOT Bi »DJUoTLb TO GET TLi RIGHT PATTLRE. Tune second I-F coil T-103 for maximum at 25,2 mc.

TU CORRLCT ROULL BOTT(UM ALD DibP VaLlLrY. . Tune third I-F coil 1-104 for maximum at 25.3 mec.

For RB as in U, open a low channel coil or push down & high channel . Remove the I-F signal generator. and connect the R-F sweep generator to
loop on both the antenna and converier wafers. Then correct for off the antenna *erminals,
center by adjusting the IF wafer,
..., Tune the receiver and R-F sweep generator to channel 6,
If that doecsn't correct it, try closing & low channel coil or pulling
up a high channel loop on both antennu and converter wafers. Then cor- j. The I-F frequencies can now be retouched if necessary to obtain a
rect for centering by adjusting. the LT wafer. standar1 response curve, with the picture carrier at 50% of maXimum
response.

The IF marker may be injected by connecting the IF' signal generator to the
tuner frame and turning the gain high enough so it will appear on the curve
without :ausing ovarload :

For deep Valley as in V, try the same thing as:

The converter coil T-102 will correct the low frequency side, as will T-103 and
T-104 correct the high frequency side when necessary. Proper positioning of the
markers on the response curve is important since no traps are used.

|

for I3, that is, moving antecnna and converter in one direction and itF
in the opposite direction. Ag¥in, if moving the three coils in first
trail doesn't correct it, ihen try the second way, just as for RB,



k. All twelve channels should be checked for aligmment. The nominal
curve shall be flat with respect to the base line of the sweep. The
tilt 1limit shall be 10% with respect to the flat portion of the curve.

SOUND IF ALIGNMENT

Test Equipment Required:

4.5 mc. signal generator.
Voltomyst type VIVM.

a. Connect the signal generator to the video amplifier grid (pin 1 of
V 110) and chesmsis.

b. Connect probe of VIVM to the high side of detector load resistor R-105,
6800 omms (at pin 7 of V-102), and negative lead to chassis.

c. Turn contrast control fully counter-clockwise.
d. Adjust signal generator to 4.5 mc.

e. Tune slug in 4.5 mc. sound take off transformer (L-107) for maximum
reading.

?. Tune ratio detector primary (bottom slug of T-101l) for maximm reading.

CAUTION: Keep the 4.5 mc. signal input low enough so0 the VIVM reading
does not exceed -5 V, to prevent overload and misalignment.

g. Remove VIVM connections and connect negative lead to the junction of R-105
and R-129 (both 6800 ohm 5%), and the probe to the junction of R-103 (220
ohms) and C-104 (470 mmf). Adjust secondary of ratio detector (top slug
of T-101) for zero reading. :

If the secondary is too far out of alignment, (4 or 5 turns either di-
rection) repeat peaking of primary as described in steps b, e and f."

-

SOUND IF ALIGNMENT, USING AIR SIGNAL

If a station is transmitting a continuous-tone modulated signal, it may be used
instead of the signal generator in the procedure just described. Keep in mind
the -5 V meximum reading on the VIVM.

This method may also be used to check the accuracy of a signal generator. Alfgn
the sound IF and ratio detector using an air signal, then substitute the signal
generator as @escribed in step 1. Adjust the frequency of the signal generator in
the neighborhood of 4.5 mc. until the maximum reading on the VIVM is obtained.
Mark that point on the signal generator dial as 4.5 mc.

©John ¥. Rider

Ref. No. Part No.
7101 360482-1
T102 360461-1
T103 3604611
T104 360461-1
T105 320030-6
T106 320056~2
T107 320055-1
7103 300059-1
T109 360479-1
RC101 250186-1
180475-1
360485-1
C¢101 250187-50
Cc102 250175-1
Clokh 250159-90
c105 250088-46
€106 250175-2
C107 270027-4
€103 250175=-2
€109 250175-2
€110 250205-11
Ccl1ii 250175-3
Ccl1i2 250203-6
Cc113 250175-3
C1l1k 250175=3
€115 250175-3
Cl116 250175-3
C117 250175-3 °
118 250175-1
Cl19 250175-3
€120 250205-13
Cclnl 250159-82
c1o2 250207-3
Cl125 250187-19
Ccl126 250164-10
c128 270027-14
€129 250203-11
C130 250175-3
c131 250159-56
c132 250203-7
C133 250203-11
Cc13k 250203-7
€135 250187-49
C136 250161-2k
€137 250203-13
Cc1338 250203-11
Cl39 250159-95

Descrigtion

Ratio Detector Transformer
1st Video IF Coil

2nd Video IF Coil

3rd Video IF Coil

Vertical Blocking Oscillator Transformer
Vertical Output Transformer
H.V. Transformer

Power Transformer

Horiz. Sync. & Osc. Reactor

Printed Circuit
Fuse 1/4 Amp.

Focus Magnet

Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Cepacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,

Mica, 56 mmf., 500 V.
Ceranic, 5000 mmf., 450 V.
Mica, 470 mmf., 500 V.
Ceramic, 1000 mmf., 350 V.
Ceramic, 10,000 maf., 450 V.
Electrolytic

Ceramic, 10,000 mmf., 450 V.
Ceramic, 10,000 mmf., 450 V.
Paper, .O4T mfd., 200 V.
Ceramic, 1500 mmf., 450 V.
Paper, .0068 mfd., 600 V.
Ceramic, 1500 mmf., 450 V.
Ceramic, 1500 mmf., 450 V.
Ceramic, 1500 mmf., 450 V.
Ceramic, 1500 mmf., 450 V.
Ceramic, 1500 pmf., 450 V.
Ceramic, 5000 mmf., 450 V.
Ceramic, 1500 mmf., 450 V.
Paper, .1 mfd., 200 V. .
Mica, 100 mmf., 500 V. .
Ceramic, 10 mmf., 450 %.
Mica, 75 mmf. 5%, 500 V.
Ceramic, 1.5 mmf., 500 V,
Electrolytic

Paper, .O47 mfd., 60O V.
Ceramic, 1500 gmf., 450 V.
Mica, 240 mmf., 5%, 500 V.
Paper, .0l mfd., 600 V.
Paper, .O47 mfd., 600 V.
Paper, .01 mfd., 600 V.
Mica, 47 mmf., 500 V.

Mica, 4700 mmf., 5%, 500 V.
Paper, .l mfd., 600 V.
Paper, .O47 mfd., 600 V.
Mica, 33 mmf., 500 V.

MODELS CT270, CT271, CT272,
cT274, C€T275, CT276, CT277, CT278,

CT279, cT280, CT281, CT282

CT273,
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VOLTAGL GLAKT MODELS CT270, CT271, CT272, CT273,)<

©John F. Rider

Do not measure Horiz. OQutput plate or Damper plate with VIVM,
in meter so reading is meaningless and HV pulses may damage meter,

Pulses cause grid rectification

cT27l, CT275, CT276, CT277, CT278,lwo
hieasurements made witll receiver operating on 117 volts &0 cycles AC, with a strong sirfnal in CT279, CT280, CT281, CT282 g
put  keasurements made with Voltohmist type VIVH, between indicaled termiral and chassis m
sround. ~
Ref, No. Part No. Description D
o
PLATE | __SCREEN CATHODE GRID 7003491 RF Tuner Unit 2
TUBL TUBL FUNCTION PIN VOLTS |[PIN VOLTS | PIN VOLTS| PIN VOLTS T1 360L490-2 Antenna Input Transformer >
0. TYPL NO. ¢ 1O, NO. 0. 11 360372-1 Insulated RF Choke @
i Ly 360468-1 Converter Coil éE
V101 CAUL sound IF 5 <15 & 150 7 1.1 1 0 Ci 250176~4 Capacitor, ceramic, 15 mmf., 500 V. <
' c2 250176-18 Capacitor, ceramic, 470 mmf., 500 V. {O
V.-1Cz EALS sound Let, 7 -0.6 1 |-0.4 C3 250176-18 Capacitor, ceramic, 470 mmf., 500 V. x
ch 250176-18 Capacitor, ceramic, 470 mmf., 500 V.
V=102 EAL5 bound Let . i . -0.3 5 0 C5 250176-18’ Capacitor, ceramic, 470 mmf., 500 V.
cé 250176-18 Capacitor, ceramic, 470 mmf., 500 V.
V1024 | &SN7CT | 1st &L F. P 2.5 3 0 1| -0.7 7 250164..7 Capacitor, ceramic, .68 mmf., 500 V.
— ¥ o c9 250164-8 Capacitor, ceramic, 1.5 mmf., 500 V.
V-1C3B | &SN7GT | Hor, 4FC 5 195 & | -8 4l =35 Clo 250164=6 Tapacitor, csramic, .5 mmf., 500 V
: Ccl1 250176-6 Capacitor, ceramic, 100 mmf., 500 V.
V--1C4 eV EGT Output 3 368 4 392 g 158 5 140 Ci2 250164-13 Capacitor, ceramic, 2.2 mmf., 500 V.
: C13 250176-18 Capacitor, ceramic, 470 mmf., 500 V.
V-1C5 Picture Tube % 13KV |10 400 11 74 z 26 C16 250088-57 Capacitor, ceramic, 3 mmf., 500 V.
Ci7 250188-1 Trimmer
V-1Cé ChUE 1st Video IF 5 148 & 1468 7 0.2 1| -3.8 c18 250176-4 Capacitor, ceramic, 15 mmf., 500 V.
Ccl9 Fine Tuner
V-107 ELUE 2nd Video IF 5 170 ¢ 170 7 0.18 1| -3.9 c20 250176-18 Capacitor, ceramic, 470 mmf., 500 V.
c21 250176~12 Capacitor, ceramic, 10 mmf., 500 V.
V--1C8 €AU G 3rd Video IF 5 168 6 168 7 1.55 1 c Rl 230104-78 Resistor, carbon, 22K ohm, 1/2 W.
R2 230105-72 Rasistor, carbon, 6800 ohm, 1 W.
V-109 | ¢&als Video Let, 7 “3.1 1 | o R3 230105-76 Resistor, carbon, 15K ohm, 1 W.
RL 230104-62 Resistor, carbon, 1000 ohm, 1/2 W.
V-109 | €AL5 AGC 2 -4 5 | 1.55 R5 230104-72 Resistor, carbon, 6800 ohm, 1/2 W.
R6 230104-90 Rasistor, carbon, 220K ohm, 1/2 W.
V-11C ECBE Video amp. 5 135 é 132 7 2 1 1 R9 230104-78 Resistor, carbou, 22K ohm, 1/2 W.
R10 230105-72 Resistor, carbon, 6800 ohm, 1 W.
V.o1114 | 12AU7 Sync. Amp. 1 130 3 0 21 <43 R12 230104-82 Resistor, carbon, 47K ohm, 1/2 W.
: R13 230104-68 Resistor, carbon, 3300 ohm, 1/2 W.
v -111B | 12407 Sync.Sep, 6 8.3 8 81 9 0 R15 230104-66 Resistor, carbon, 2200 ohm, 1/2 W.
R16 230104-86 Resistor, carbon, 100K ohm, 1/2 W.
V-1llz &C4 Vert. Usc. 5 200 7 0 61 -1
L101 360357-1 Horiz. Size Coil
V-113 | VET | Vert.Output 3 378 4L |378 g |11.5 51 -~z 5 L102 360358-1 Horiz. Lin. Coil
1103 360332-11 Filament Choke
V1144 ESNTGT Sync. Clipper 5 47 € 0 A -1.1 L10k4 360372-1 Filament Choke
L105 360372-1 Filament Choke
V1148 | éSK7GT | Hor. Osc, 2 225 3 0 1| -9y 1106 360443-2 Peaking Coil
L107 360481-1 4.5 Mc. Trap
V-115 | €éBGEG | Hor. OQutput Do not meas. & |29 3 | 2.6 51 26 L108 360443-13 Peaking Coil
1109 360443-14 Peaking Coil
V. 117 | &WiGT | Damper Do not meas, 3 | 600 L110 360462-6 Deflection Yoke
L11l 360443-12 Peaking Coil
R¥ +vh yoltages vary with AGC,
Usc, and hixer voltages vary with switch setting. L1lk 320041-3 Filter Choke
Video Ampl. plate and screen varies with different tubes. Li15 320041-3 Filter Choke
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MODELS CT270, CT271, CT272, CT273,
CT274, CT275, CT276, CT277, CT278,
A,.lg:nggg, CT280, CT281, CT282
A
Ref. No. DPart No. Description Ref, No. Part No. Description The chassis described herein are referred to as the 102 series, Several
- 105 230104-70 Resistor, carbon, 4700 ohm, 1 oW midti'fications taveibeenigroposed or added to the list. The com
' a2 pa~itor, Paper, .O&7 mfd., 600 V. R E) » s . ete series at this writing includes:
(éﬂ.i 2;8?9{;-11 czgzcitor: Cef‘am;.(:, 5300 mm:;‘., 450 v, R126 220076-42 Potentiometer, Contrast P g
| c14z  260106-3 Trimmer Condenser R128 230104-98 Resistor, Carbon, 1 Meghohm, 1/2 W. PICTURE HEIGHT OF PICTURE
c143  250187-52 Capacitor, Mica, 82 mmf., 500 V. R129 230094179 Resistor, Carbon, 6800 ohm, 5%, 1/2 W.CHASSIS TUBE , TYPE AUDIO AMPLIFIERS TUBE CENTER
Gk  250003-9 Capacitor, Paper, .022 mfd., 600 V. ~ R131  230105-82 Resistor, Carbon, 47K obhm, 1W.
015  250°05.17 Capacitor, Paper, .O47 mf4 R133 220076-15 Potentiometer, Brightness CT270 14 Rectangular Self Contained 9"
¢146  250203-11 Capasitor, Puper, .O47 mfd., 600 V. R134 230104-7h Resistor, Carbon, 10K ohm, 1/2 W. "ol " " None needed. Radio used 9
147  250159-53 Capacitor, Mica, 180 mmf., 5%, 500 V. R135 230104-91 Resistor, Carbon, 270 K ohm, 1/2 W. "oT2 16" " Self Contained 9 1/2
148  250161-47 Capacitor, Mica, 10,000 mmf., 300 V. R136 230104-102 Resistor, Carbon, 2.2 Meghohm, 1/2 W. w373 " " None needed. Radio used 9 1/h
c1k9  250159-130 Capacitor, Mica, 560 mmf., 500 V. R137 230101}-82 Resistor, Carbon, 47K ohm, 1/2 W. "orh n Round Self Contained 11 1/%
€150 250175-1 Capacitor, Ceramic, 5000 mmf., 450 V. R138 230104-91 Resistor, Carbon, 270K obm, 1/2 W. "2T5 " ", None needed. Radio used 11 1/4
C151  250160-64 Capacitor, Mica, 1000 mmf., 500 V. R139 23010k-76 Resistor, €arbon, 15K ohm, 1/2 W. "276 14"  Rectangular Self Contained 9 1/2
Cl52  250203-5 Capacitor, Paper, .0047 mfd., 600 V. R1k0 230104-9) Resistor, Carbon, 270K ohm, 1/2 W. " 16" " Self Contained 10 1/8
C153 25020311, Capacitor, Paper, .O47 mfd., 600 V. Rl 230104-98 Resistor, Carbon, 1 Meghohm, 1/2W. "278 " " None meeded. Radio used 10 1/8
C15k 25018911 "H.V. Condenser Rik2 230105-78 Resistor, Carbon, 22K Ohmj 1 W. . "279 " " Self Contained 11 1/1‘,
C155  250203-13 Capacitor, Paper, .1 mfd., 600 V. R143 220076-9  Potentiometer, Horiz. Centering "280 7" " Self Contsined 10 1/8
C156  250203-k Capacitor, Paper, .0033 mfd., 600 V. R1k 220076-37 Potentiometer, Vertical Hold "281 " . None Needed. Radio used 10 1/8
Cl57  270027-16 Capacitor, Electrolytic R145 230104-78 Resistor, Carbon, 22K ohm, 1/2 W. "582 " " Self Contained 11 1/4
0158  250207-13 Capacitor, Ceramic, 68 mmf., 500 V. R146  230104-69 Resistor, Carbon, 3900 ohms, 1/2 W.
€160  270021-39 Capacitor, Electrolytic R157° 230104-91 Resistor, Carbon; 270K ohm, 1/2 W. Due to the different methods of electron gun structure, the rectangular
€161  270021-39 Capacitor, Electrolytic R148 220076-28 Potentiometer, Vertical Height tubes require different gauss ion traps. The following chart identifies
C162  270027-15 Capacitor, Electrolytic R149 - 230104-100 Resistor, Carbon, 1.5 Meghohm, 1/2 W. ¢pe trap required for each type of tube.
cl63  270027-18 Capacitor, Electrolytic R150 220076-41 Potentiometer, Vertical Linearity
C16k  250159-90 Capacitor, Mica, 470 mmf., 500 V. R151 230104-96 Resistor, Carbon, 680K ohm, 1/2 W. TUBE
€165  250203-13 Capacitor, Paper, .1 mfd., 600 V. R152 230104-46 Resistor, Carbon; 47 Omm, 1/2 W. E— ION TRAP
€166  250203-10 Capacitor, Paper, .033 mfd., 600 V. gigi gggigtg; geSi::g:, gzggn, 23392% ghh;x, Ji;i ‘Vj RECTANGULAR _BRAND RMA CODE PART NO. __ CODE
- - i olytic R154 es n ’ .
C167  270027-17 Capacitor, Electrolyt R155 23010402 Resistor, Carbon, 330K ohm, 1/2 W. 111‘:31’3 Nat, Véd“ 3281‘:92'2 Yellow
R101  230104-81 Resistor, carbon, 39K ohm, 1/2 W. R156 230104-85 Resistor, Carbon, 82K ohm, 1/2 W. 11;3;; g:m Electric 188 géohggzg g:ﬁ:
R102 23010,4"62 Resistor, Carbon, 1K Ohm) l/'d We R157 230101"—88 Resj's‘tor‘learbon) 150K Ohm’ 1/2 W. lthh Nat. Union 2h7 3&1‘92.2 Yellow
R103  23010k-54 Resistor, Carbon, 220 ohm, 1/2 W. R158 230104-92 Resistor, Carbom, 330K okm, 1/2 W. 140Dk Dumont 157 360492-2 Yellow
'R10F  230104-84 Resistor, carbon, 68K ohm, 1/2 W. R159 230104-87 Resistor, Carbon, 120K ohm, 1/2 W. 16K Genersl Electric 168 S60k92-2 Yellow
R105  230094-179 Resistor, carbom, 6800 ohm, 5%, 1/2 W.R160 220076-15 Potentiometer, Horiz. Hold 16xeh Sheldon 636 3604921 Blue
R106  220076-19 Potentiometer, Volume _ R161 230104-86 Resistor, Carbon, 100K ohm, 1/2 W. 16TPh Avct 360492-1 Blue
R107 . 230104-106 Resistor, carbon, 4.7 megohm, 1/2 W. R162 230104-73 Resistor, Carbon, 8200 ohm, 1/2 W. 16TPh Dumont 157 360492-2 Yellow
‘R108  ©30105-O% Resistor, carhon, 470 K omm, 1 W. R163 230105-85 Resistor, Carbon,. 82K ohm, 1 W. 16TPY Hytron 210 360k92-1  Blue
R109  230104-86 Resistor, carbom, 100K ohm, 1/2 W. R164 230104-88 Resistor, Carbon, 150K ohm, 1/2 W. 16TPL Nat. Video 3604921 Blue
R110  230104-86 Resistor, carbon, 100K ohm, 1/2 W. R165 230104-78 Resistor, Carbon, 22K ohm, 1/2 W. 16T Reuland 3604922 Yellow
R111  230094-223 Resistor, carbon, 470K ohm, 5%, 1/2 W.R166 230105-66 Resistor, Carbon, 2200 ohm, 1 W. 16TPl Remington Rand 283 3604921 Blue
Rl1o  230104-72 Resistor, carbom, 6800 ohm, 1/2 W. R167 230104-50 Resistor, Carbon, 100 ohm, 1/2 W. 16TPl Sheldon €36 360492-1 Blue
R113  230104-76 Resistor, carbonm, 15K ohm, 1/2 W. R168 230104-78 Resistor, Carbon, 22K ohm, 1/2 W. 16TPL Sylveaie 312 360492-1 Blue
R11k  230104-L9 Resistor, carbon, 82 ohm, 1/2 W. R169 240021-19 Resistor, W.W., 38K ohm, 10%, 1OW. 16RPY American TV 551 360492-1 Blue
R115  230104-87 Resistor, carbou, 120K ohm, 1/2 W. R170 230106-64 Resistor, Carbon, 1500 Ohm, 2 W. 16RPL Eureks 3604921 Blue
R116  230104-49 Resistor, carbon, 82 om, 1/2 V. R171 230105-98 Resistor, Carbon, 1 Meghohm, 1 W. 1erph Hytron 10 3604922 Yellow
R117  230104-50 Resistor, carbon, 100 olu, 1/2 W. RL72 230094-229 Resistor, Carbon; 820K ohm, 5%, 1/2 W. 16RPY heon 280 360492-2 Yellow
R118  230105-h9 Resistor, carbon, 82 ohm, 1/2 W. Ri7h 240021-18 ' Resistor, W.W. 3300 ohm, 10%, 10 W. oo, I%mmbs 360492-1 Blue
R119 ~ 230104-73 Resistor, carbon, 8200 otm, 1/2 V. R176 230106-T1 Resistor, Carbon, 5600 ohm, 2 W. 16rPh Fedsral TSR 179 360492-2 Yellow
R0’ 23010450 Resistor, carbon, 100 ohm, 1/2 W. R177 230104-90 Resistor, Carbon, 220K ohm, 1/2 W. 17APk Dumont 157 360492-2 Yellow
Rlol  230i0h-52 Resistor, zarbou, 150 ohm, 1/2 W. = R178 23010490 Resistor, Carbon, 220K ohm, 1/2 W. 17APh Thomas Electr 360492-1 Blue
Rl22  230104-98 Resistor, carbon, 1 megohm, 1/2 v. R180 220076-10 Potentiometer, Vertical Centering 17BPk General Electx.' fc 183 360492-2 Yellow
R123  230104-10Z Resistor, carbon, 2.2 megohm, 1/2 W.. R181 230105-61 Resistor, Carbon, 820 ohm, 1 W. 17BPk Nat. Uulon o7 360492-2 Yellow
"Riok 230104-52 Resistor, carbon, 150 ohm, 1/2 W. R182 230104-50 Resistor, Carbon, 100 ohm, 1/2 W. °
, Round Brand Ion Trap
16GPL A 360450-3 Yellow




