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GENERAL DESCRIPTION

Model 62178 is a twenly-one lube, direct-viewing, table.model
Television Receiver having a 7* picture tube (Kinescope). The
receiver iz complete in one unit and ls operated by the use of
soven [ront-panel controls. Fealures of the receiver include:

Full thirteen channel coverage; f-m sound aystem; improved
plcture brilliance; two stages of video amplification; stable
horlzontal and vertical hold controls; improved syno amplifier
and ssparator; and reduced-hazard high.voltage supply.

ELECTRICAL AND MECHANICAL SPECIFICATIONS

PICTURE BIZE........ 434" x 5% "—11(;” radiua at corner
RADIO FREQUENCY RANGES

Picture Sound Receiver
Channel  Channel Carrier Carrier R-F Ose,
Number Freq. Mc  Freq. Mo  TFreq. Mc  Freq. Mc

1 44.50 45,28 49.75 n

2 54.60 - 85,25 59,75 8l

3 60-66 61.25 65.75 87

4 66.72 67.25 71,75 93

8 76-82 7125 81.78 103

6 82.88 83.25 81,78 109

7 174.180 175.25 179.75 20

8 180.186 181.25 188,75 T 207

9 186-192 182.28 19176 213

10 192.198 193.25 192,78 219

11 198-204 199,25 203,78 228

12 204.210 205.23 209.75 231

13 210-216 21125 218,75 237

FINE TUNING RANGE
Plus and minus approximately 300 ke on channel 1, and plus
and minus approximately 750 ko on channet 13,

POWER-SUFPLY RATING

B E R L [ 60 oycles, 220 walls
AUDIO POWER-QUTPUT RATING

Undistorted. . . .ooovrvvrrrerrrivannnss serreeaas 2 watts
Maximum,,...veeiisan i rnrrareareraresiantras 3 watls
LOUDSPEAKER (92863-1)

TYP8. cvrnnniaanesnnns 6 x 4 inch Flectro Magnet Dynamic
Voice-Coil Impedance.............c04 3.2 ohms at 400 oycles
WEIGHT

Chassis with Tubes in Cabinet.........oenavviionen 60 Ibs.
Shipping Wetght,.,.....ooviiiiiveiii i, 75 1bs,

RECEIVER ANTENNA
INPUT IMPEDANCE............... 300 ohms balanced
DIMENSIONS (inches) Length  Height Depth
Cabinet (Outside)............... 18 13:3%14 1644
Chassis Base (Outside).......... 1534 43 1214
Chaesis Overall,.......00vvv e 15%¢ 105 1524
RCA TUBE COMPLEMENT
Tube Ussd Function
(1) RCAGI6......co0ivnevrrrrrriranannnes R-F Amplifier
(2) ROAGIB....oooverrvnninnncrivninnnns R-F Oscillator
(3) RCABIB.........vveiiieriiiiritennnanenns Converter
(4 RCAGBAG.,......... . 1st Sound L.F Amplifier
(8) RCAGBAUG............oounnn 2nd Sound L.F Amplilier
{6) RCABALS . ..........covivvvnns Sound Discriminator
{7) RCAGATE.......covvvvinrvnnnns 1st Audic Amplifier
8) RCABKEGT.............ccovvvviavinn, Audio Output
@ RCABAGS...............ocnn 1st Picture I.F Amplifier
{10) RCA BAGS....... Cerreeeneas 2nd Picture I.F Ampliffer
{11) RCAGAGS...........coveunn 3cd Picture I.F Amplifier
{12) RCA6HG...... Picture 2nd Detector and Syno Leveler
(13) RCA 68N7Z.GT............ 15t and 2nd Video Amplifier
(14) RCA 8SNZ-GT..,...Sync Amplilier and Sync Separator
{(15) RCA 6SNZ.GT....Vertical Swes Oscﬂlalor, Discharge
‘ and Vertlcag Swesep Output
{16} RCA 6SN7.GT.... . .Horizonlal Sweep Oscillator
and Discharge
{i7) RCAG6BGEG............... Horlzontal Sweep Output
(18) RCABVAG.......covvnriniinrnnrninainne. Damper
(19) RCA 1B3.GT/8016.............. High Voltage Reotifier
(20) RCABU4G............hcenvn. ".Power Supply Rectifier
(21) RCATDP4......ocviviunannnrninnns e Kinescope

* In soms units, an RCA GATG [s ued,

Specifications continued on page 2
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ELECTRICAL AND MECHANICAL SPECIFICATIONS (Continued)

PICTURE INTERMEDIATE FREQUENCIES

OPERATING CONTROLS (front panel)

Picture Carrier frequency ........................ 28.75 Me Station Sel.ctor
Accompanying Sound Traps. ., ........oooiv it 21.28 Me Fine Tuning E """""""""""" Dual Control Knob
Sound Volume and On.-Off Swilch....... Single Control Knob
SOUND INTERMED]ATE FREQUENCIES Horizontal .(Picture H?rizonhl Hold)} Dual Contro! Knob
Sound Carrder Frequency..........ocvvvnnvenn... 21.25 Mc Xi:'tﬁ"“i(ép“’:‘r":i;’“ﬁ“l Hold)
ure {Contra
Sound Discriminator Band Width (between psaks) . . ..350 Ko Brightness (Brilliance){ "+ """ """ """+ " Dual Control Knob
VIDEO RESPONSE ... ......oiviiiiiiennt, To 3 Me
NON-OPERATING CONTROLS (not including r-f and i
FOOUS. i ceriee i inerenrannns Electrostalic adjustments)
Horizonlal Centering, . ...o.0 00 vve., rear chassis adjustment
SWEEP DEFLECTION. . ......ciiiiiiiniennnns Magnetic Vertical Centering.................. rear chassis adjustment
Width........ ........ rear chassis screwdriver adjustment
SCANNING., .......ccoiiviineiirnns Interlaced, 525 line Hefght. ..............oiuviiiinnn. rear chassis adjustment
Horizonlal Linearity....... top chassis screwdriver adjusiment
HORIZONTAL SCANNING FREQUENCY..... 15,750 cps Verlical Linearity, .........o.voius rear chassis adjusiment
Horizontal Drive.........c.covvvenns rear chassis adjustment
VERTICAL SCANNING FREQUENQY,...........60 cps Focus...... et rear chassis adjustment
Ton Trap Magnet.... ... stop chassls thumb screw adjustment
FRAME FREQUENCY (Picture Repetition Rata},..... 30 ops Deflection Coil.,............ top chassis wing nut adjusiment

HIGH VOLTAGE WARNING

OPERATION OF THIS RECEIVER OUTSIDE THE CABINET OR WITH THE COVERS
RENMOVED INVOLVES A SHOCK HAZARD FROM THE RECEIVER POWER SUPPLIES.
WORK ON THE RECEIVER SHOULD NOT BE ATTEMPTED BY ANYONE WHO IS
NOT THOROUGHLY FAMILIAR WITH THE PRECAUTIONS NECESSARY WHEN
WORKING ON HIGH-VOLTAGE EQUIPMENT. DO NOT OPERATE THE RECEIVER
WITH THE HIGH-VOLTAGE COMPARTMENT SHIELD REMOVED.

KINESCOPE HANDLING PRECAUTIONS

DO NOT OPEN THE KINESCOPE SHIPPING CARTON, INSTALL, REMOVE, OR
HANDLE THE KINESCOPE IN ANY MANNER UNLESS SHATTERPROOF GOGGLES
AND HEAVY GLOVES ARE WORN. PEOPLE NOT SO EQUIPPED SHOULD BE KEPT
AWAY WHILE HANDLING KINESCOPES. KEEP THE KINESCOPE AWAY FROM
THE BODY WHILE HANDLING.

The Kinescope bulb encloses a high vacuum and, due to its large surface area, is subjscted to considerable

air presgura, For these reasons, Kinescopes must be handled with more care than ordinary receiving tubes.

The large end of the Kinescope bulb—particularly the rim of the viewing surface—rmust not be struch,
scratched, or subjected to more than moderate pressure it any time. In installation, if the tube sticks or
fails to slip smoothly through the deflecting yoks, investigate and remove the causes of the trouble. Do not
force the tube. Refer to the Recelver Installation soction for detailed inatructions on Kinescope Installation,
All RCA Kinescopes are shipped in special cartons and sh-ould ba left in the cartons until ready for installation

in the receiver. Keep the carton for posaible future uge,
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RECEIVER OPERATING INSTRUCTIONS

The following adiunim-nts are necessary when turn-
ing the receiver on for the first tirne:

1. Tum the recelver "ON" and advance the SOUND
volume conlrol to approximately mid-position,

2, Set the STATION SELECTOR fo the desired channel.
3. Turmn the PICTURE

control fully counter.
clockwise,

9, Ad&\ul the PICTURE control for suitable picture contrast,
(Ses Note).

10, After the receiver has been on for some Hime, it may be
necessary to readjust the FINE TUNING control slightly for
improved sound fidelity,

11, Inawitching from
one station to another,
it may be necessary to

4. ‘Tutn the BRIGHT-
NE3S control fully coun.
terclockwise, then clock-

Mo2e3 repeat steps number 6,

7, Band 9,

wise unitil a faint glow
just appears on the
screen,

5, Turn the PICTURE
control approximately
three-fourilis clockwise.

6, Adjust the FINE
TUNING control for
best sound fidelity and
the SOUND contro! for
suitable volume,

12, When the ssil is
turned on again after an
fdle period, it should not
be necessary to repeat
the adjustments if the
positions of the controls
have not been changed.
If any adjustment is
necessary, step number
6 is gonerally sufficient,

7. Adjust the VERTI-

CAL hold control uniil

13. I the positions of

the pattern slops vertical

the controls have been

movement, {See Note)

changed, it inay be nec-

8. Adjust the HORI.

essary lo repeat sltepa

ZONTAL hold control

number ) through 9.

until a single stationary

N\
image of the paitern or \

1
piclure ; Paar:kon the BRIGHTNESS] | LHORIZONTAL
screen. Then make care-
ful adjustment to elimi. PICTURE VERTICAL
nate bend, distortion, or
“fear away” at top of
piclure. {Sea Note)

Figure 1--Recelver Operaling Confrols

3

1
ON-OFF SOUND

NOTE: See page 13 for
eflects of improper ad-
justment of controls, and
some conditions of
receplion.

FANE TUNING
STATION SELECTOR
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It is advisable that the reader be familiar with a recent stand-
ard textbook of television principles in order to understand the
receiver circuits and their functions. Such a knowledge is
assumed for the purpose of this publication. The discussions
which follow will not dwell on the operation of conventional
circuits which have been used In previous receivers and
which should be well known. In general, the circuils discussed
will be only those that are new to the field.

For easo of understanding the basic operation of the receiver,
an 11-unit block diagram is shown in Figure 2. The circuit
descriplion will follow the numerical order of these blocks in
order fo follow a signal logically through the set.

R-F UNIT (block Ne. 1)—The r-f unit is a separale subchassis
ofthe receiver. Onthissubchassis are the r-f amplifier, converter,
oscillator, fine tuning control, channel swilch, converter trans-
former, and the r.f, convesler, and oscillator coils and all their
tuning adjustments. The unit provides operation on all thirteen
of the present television channels, It lunclions to select and
amplify the desired picture and sound carriers, and converis fo
provide at the converter plate a picture i-f caxrier of 258.75 mc
and a sound i carrier of 21,25 mo.

R-F Amplifier—Reforring tothe Schematic Diagram (page 34},
71 is a center-tapped coil used to shorl circuit low-frequency
signals picked up by the antenna. These signals would other-
wise be applied directly to the control grids ol the 616 rf
amplifier, V1. C} and C2 are antenna-isolating capacitors.
The d-¢ return for the grids of V1 is through R3 and R13, which
also properly terminate the 300-chm antenna iransmission line.
C3 and C4 are neulralizing capacitors necessary to counteract
the gridto-plate capacitance of the trlode r amplifier.

In the plate circuit of the r-f amplifier are a series of induct-
ances; L1 to L25 and L2 lo L26 inclusive. These inductances

CIRCUIT DESCRIPTION

may be considered as a quarler-wave section of balanced
transmission lne which can be luned over a band of frequens
cles by moving a shorling bar along the parallel conductora,
Adjustable coils 125 and L26 provide the correct length of line
for the thirteenth channel, 210216 me. L13 o L23 and Li4
to L24 are fixed seclions of line whick are added o L25 and
L26 as the shorting bar is moved progressively down the line.
The physical construction of each of these inductances is a
small non-adjustabla silver sirap betwesn the switch contacts.
Each strap is cut to represent a six-megacycle change in
frequency. In order to make the jump between the lowest
high-frequency channel (174.180 mc) and the highest low-fre-
quency channel (82:88 me), adjustable coils L1l and L12 are
inserted, To provide for the remaining five low-frequency
channels, L1 to L9 and L2 to L10 are progressively switched
in to add the necessary additional inductance.

Coils L1 to L9 and L2 to L10 are unusual in that they are
wound in figure-8 fashion on fingers protruding frem ihe
switch waler, This winding form produces a relalively non.
crilical coil since the coupling belween lurns is minimized. A
maximum amount of wire is used for the small inductance
which is required, thus permilting greater accuracy in manu-
facturing,

Clonverter—The converter grid line opsrales In a similar man-
ner and is so arranged on the switch to provide coupling
between it and the r-fline, C10, C12, C13, and a link provide
additional coupling which is arranged to produce at least a
4.megacycle band pass on each of the channels,

180 and C14 form a series-resonant circuit used to prevent
i4 feedback in the converter by grounding its grids for i-f
frequency. They also act as a Irap lo reject short-wave signals
of intermediale frequency which arrive at the converter grid in
a push-push manner,

ANTENNA
5 3 LOUD SPEAKER
SOUND LFAMR § DIEC, AUDIO AMPLIFIE
a TveES 3| 1Y/a TUBES .
1 ViK, VIS, Vile TRIODE BECT.
R.F. AMP., CONVERT, OF ViiT Ve
£ R.F 08C.
3TUBES . 5
Vi, V2, V3 - ,
PIX IF AMP £ DET N \‘i.w:::o{;h;:u Lean
3% TUBES 7|+ 0 oR RINESCOPE 6
0 | TuBE
V 101,V102, V103, VIO A
A
k
Y
y A
7 8
SYNC AMPLIFIER
SEPARATOR, o | YERTICAL ‘i‘gf S 1o
£ LEVELER N“H;l'r:ar. T HIGH VOLTAGE
\a TUBES vie7 [powER SUPPLY
VIoaB, Vios 1 TUBE
Vilo
N A
9 . 4
HORIZONTAL 0S8C., >
DISCHARGE, OUT PUT
& DAWMPER i
4 3 TUBES LOW VOLTAGE
VieB,Vie9,V | POWER SUPPLY
M523 1 TURE
vila

Figure 2—Funcilonal Block Diagram
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CIRCUIT DESCRIPTION (Continued)

R-F Oscillator—The oscillator line {s similar to the others
except that an adjustment is provided for each channel and the
low-frequency coils are not figure 8 windings, For tuning each
channel, adjustable brass screws are placed In closs proximity
to the high-frequency {uning straps L66 to 176, and adjustable
‘brass cores are provided for coils L84 to L62, These adjust-
ments are accessible through the front panel of the cabinet
when the station-seleclor escutcheon is removed, Field service
adjustments of the r-f oscillator are thus possible on all channels
except 6 and 13. If adjustmentls are necessary on thesze two
channels, the chassis must be removed from the cabinet in
order {0 gain access fo the adjusting screws on L63, L64, L77
and L78. The high{requency adjusiments should be made
before each lower-frequency adjustment,

STATION SELECTOR
FINE TUNING

mS525e

TO0 REMOVE ESCUTCHEON!

I.5LIDE SPRING CLIP TO LEFT,

2.PULL ESCUTCHEON FORWARD
AT RIGHT EDGE.

Figure 3—Removal of Statlon Selactor Escutchson

QSCILLATOR
ADJUSTMENT
FOR CHANMEL
HUMBER

MS-2i2-2

o

OSCILLATOR ADJUSTMENTS FOR CHANNELS
& 813 ARE ON SIDE OF RF UNIT

Figure 4—Front Chassis Oscillator Adjustments

C15 is a fine-tuning adjusimant which provides plus or minus
approximately 300 ke variation of oscillator frequency on
channel 1 and plus or minus approximately 750 ke on channel
13. On a few early production unils, slightly less range is
available.

The location of the oscillator line with respect to the converter
grid line is such as to provide some coupling to the converter
grids. This coupling is augmented by the link shown on the
schematic and provides a reasonably uniform oscillator voltage
at the converter grids over the enlive luning range of the unit,

621TS

The converter transformer T2 is a combination ploture i-f tranc.
former, sound irap, and sound i transformer. The converter
plate coll i assembled within the structure of a high-Q resonant
circuit luned to the sound if frequency. This high-Q circuit
absorbs the sound i component from the primary, Thus on the
T2 primary (lrom which the picture i is fed), the sound carrier
is attenualed relative to the picture channel,

SOUND I-F' AND DISCRIMINATOR (block No. 2)—A
portion of the energy absorbed by the T2 trap circuit is fed to the
first sound 1.f amplifier. Two stages of amplification are used
to provide adequate sensitivity. A conventional disoriminator
circuit e used te demodulate the signal. The discriminator
band width is approximately 350 ko between peakn,

AUDIO AMPLIFIER AND SPEAKER {block No, 3)—Tke
audio amplifier is a conventicnal system employing the
high mu {riode section of V117 (6AT6) and a 6K6-GT power
oulput tube which feeds a 6 x 4-inch E.M, dynamlo apeaker.

PICTURE I-F AND DETECTOR (block No. 4)—The picture
{f amplifier deparis considerably ifrom the convenlional
coupled system, To obtain the necessary wide-band character-
ietic with adequate galn, three stages of I-f amplification are
employed. The converter plate and each successive i-f ampli.
fier ulilize one tuned circuit each, and each is funed to a
different frequency. The effective Q of each cofl is fixed by
the shunt plate load or grid resistor so that the product of
the total number of stages produces the desired response
curve, Figure § shows the relative gains and selectivitles of
each coil and the approximate shape of the curve of
the quadruple combination, This drawing does not take into
considération the effect of the sound traps,

CONV. ST IF T 3RDIF
22,8 MG

23.9MC 24.5 MC

2NDIF
28.0 MC

Figure 5—Relalive Galns of I.F Transformers

In such a aystem variations of individual {.f amplilier tube
gain do not alfect the shape of the overall i-f response curve
if the Q's and the center frequencies of the slages remain
unchanged. This means that the i amplifier tubes are non.
criical in replacement because variations in Gm do not alfect
response shape,

In t-f system alignment, the tuned circuils are peaked to certain
specified frequencies with a signal genserator. The overall 1.
response is then observed with the use of a sweep generator and
oscilloscopa,  Slight deviations from standard cirouit Q are
compensated for with elight shifts in tuned-circult center fre-
quency until the desivred response curve is obtained. If this
responsge cannot be oblained, the difficulty is likely to be fn a
component that affects either the frequency or the Q of one or
more of the i coils,

The response curve does shift alightly as the piclure control
is varied due to Miller effect, This effect is the change in tube
input capacilance as its gain is varied by grid-bias changes.
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The change of input capacilance causes a glight detuning of
the preceding i coil and a small shift in response-curve
ghape. This effect is slight, howaver, and when the recelver is
aligned with the specified grid bias, no difficulty from this
source should be encountered.

Figure 6 shows the relalive positions of the picture and sound
carrlors for channels 2, 3 and 4. 1f a station on channsl 3
is transmitting a picture with video frequencies up lo 4 mo,
the picture carrier will bave upper side band frequencies up to
68.256 mc. The lower side bands are suppressed at the
{ransmitler.

'
—— CHANNEL to———fs—— CHANHEL 3 —p—— CHANNEL 4 —=
54 -60 MC 60 -b6 MC 66-72 MC
593,75 MC €515 MC 1478 UC
SQUND SOUND SouUnD
CARRIER CARRIER CARRIER
55.28 MC €115 MC &T.25HC
Pix Pix PI%
CARRIUR CARRIER CARRIER
54 §0 L1 11
He M MC ue

Figure §6—Channel Allocations

With the recelver r oscillator operating at a higher frequency
{han the recelved carrler, the intermediate frequency relation
of picture to sound carrier ia reversed as shown in Figure 7.

TIME 25 Me

2578 Me
(60 P sLoPE)

21,25 o,
M2
Figure 7—Typlcal Overall Response Curve
The curve shown is typical of the picture i4 amplifier response,

In order to oblain lhis'band-_pass characteristic, the picture L4
colls are tuned as lollows:

Converter lransformer.,..........22.8 mo (T2 primary)
“ First pix I cotde. /.t 23,9 me (L101)
Second pix if cofl. ... e 26,0 me {L102}
Third pix {-f coll...... R 24.5 meo (L103)

Traps—Since it Is necessary for the piclure i+ amplilier to
pass frequencies quite close to the gound carrier frequency, the
sound carrler would produce interference in the piclure, In
order to prevent ihis interference, traps must be added to the
ploture I-f amplifier fo sitenuate the sound carrier, Two traps
are provided in the receiver for this purpose,

The first trap {T2 secondary), Jocated on the rf unit, is an
absorption clreult which is tuned to the accompanying sound
channel frequency of 21,28 mo, The sacond lrap {T101) is a
cathode.coupled circult, located in the cathode return of
the third picturs Lf tube V103, The coll in series with the
cathode bypass capacitor C110 lorms & serles-resonant circuit
al the frequency to which the plate coll 1102 of V102 is tuned
{26.0 ma). This provides a low impedance in the cathode
olroull of V103 at this frequency and permils the tube to
operate at a gain, However, at the resonant frequenocy (21.25
mo} of the secondary of T10}, tuned by C109 and the adjust-
able core, a high Impedance le roflected into the cathode
ciroult. Thus, the galn of the tube at this frequency, (21,25 mq)
is reduced by degeneration. The rejection at 21,25 mc with
this clrcuit ia limited to the gain of the tubs.

No adjacent channel sound or piclure traps are provided in
this receiver.

CIRCUIT DESCRIPTION (Continued)

Picture Second Detector—The detector is a conventional hall
wave reclifier connected lo produce a video signal of the
proper polarity. One section of a 6H6 dual-dicde tube (V1044)
is used for this purpose,

Picture Control—The picture (or conirast) control (R108)
varies the bias on the r-f amplifler and the first and second if
amplifier control grids. It is, in effect, a manual sensitivily
control operated to provide the correct video culput lavet from
the second detector.

VIDEO AMPLIFIER AND D-C RESTORER (block No. 5)—
The funcilon of this seclion of the receiver is fo amplify the
video output of the second deteclor, Two amplifier stages are
employed by using a 6SN7-GT dual-riode tube, Peaking coils
are used in the picture detector oulput and in the last video
amplifier plate circuil in order to overcome the circuit and
fube capacity effects which tend lo reduce the gain of ¢ach
sfage at the higher frequencies. Poaking also provides a
sharp cut-off at the high end of the pass band. The gain
{rom the first video grid to output plate is 20X and the fre-
quency response extends to 3 mo,

Interferance Saturation Circuit—Since the synchronizing
pulse is “blacker than black” and “black” information must
drive the Kinescope grid loward culolf, the video signal
polarity must be such that the sync is negative when applied
io the Kinescope grid, It is therelore obvious that for the lwo-
stage video amplifier used, the sync pulse from ihe second
detector must also be negalive al the first video amplifier grid.
The first stage s designed so that with a normal signal input
Jovel at ita grid, the tube will he working over most of ils
operating range. Then any large interforence signal above
sync will drive the grid to cutoff and the interlerence will be
Yimited. The signal to interference ratio is thus efféctively
improved,

D-C Reslorer—Since the video amplifier is an a-c amplifier,
the d-c component of the video signal that represents the
average illumination of the original scene will not be passed.
Unless this d-c component is restored, difficully will be ex-
perienced in maintaining proper scene filumination, For any
given scene, this average illumination could be set properly
by the brighiness control. However, a change of scene would
probably necessitate reselting this control,

The d.c reslorer sccomplishes this setling automalically by
providing a bias on the kinescops grid that varies with the
scene, This variable bias is obtained in the gecond video stage
grid circuit. Each horizontal syne pulse in the composite video
signal is in a positive direction a3 applied 1o the second video
grid and will cause grid current to flow, charging capacitor
Cl15 to approximately the peak value of the pulse, This
capacitor, of course, discharges_slightly between pulses, the
digcharge rale being conlzolied by the value of the grid
rasistor R121 {1 meg.). Consequently the voltage across C118
varles with the amplitude of the pulses, thus providing the
requited bias change. With this method ol restoring the d-c
component, it is necessary that the plate of the video amplifier
tubs be conductively coupled to the grid of the Kinescope.
For a more defailed explanation of the operation of the d-o
restorer, see “Practical Television by RCA."

KINESCOPE (block No. 6)—The Kinescops ls a 7~ tube em.
ploying a new type screen material which provides considerably
improved picture brilliance. The tube employs magnetic de-
flection and eleclrostatio foous. An jon trap magnet is em-
ployed to prevent the lon beam from producing & brown spot
on the pictuze screen.

The inside and outsids of the flaring porlion of the bulb are

given a metallio coaling. The inner coaling, which is the
second ancds, is connected to the bigh-voltage supply. The
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outer coaling is grounded by means of two small springs on
the deflection yoke support. The capacily between the two
coalings is used as a high voltage filter capacitor.

SYNG AMPLIFIER, SEPARATOR AND LEVELER (block
No. 7)—The functions of this system are (1) to amplify the video
and synchronizing signal obtained from R125 in the second
video stage (V1085) plate citcult; (2) to separate the syno pulses
from the video signal; (3) to leve!l the pulses hefore they are
applied to the vertica‘l and horizontal sweep oscillators. The
pulses are used to trigger these oscillators so that the Kinescope
deflection voltages are synchronired with the transmitted
signal.

Syne Amplifier (First section of 6SN7-GT, V106)—The
first section of V106 is a normal voliage amplifier, Its outputis
the combined video and sync signal and is applied to the grid
of the sacond section of V106 with the sync peaks in the
Ypositive” direction.

Sync Separator (Second section of V106) and Sync Leveler
{Vi04B, sacond seclion of 6HE)—The operating voltages
applied to the grid and plate of the sync ssparator section of
V106, plus a negative bias obtained from the diode V104B,
cause the negative portion of the applied signal to be out off,
Thus, the video and blanking pulse information is removed
from the signal appearing at the cathode of the sync separator.
The dioda (V104B) also levels the line of ayna so that each
recurring pulse {a at a common amplitude,

The syno signal s taken from the cathede hecause a low-in-
pedanca output is obtained (about 200 chms). This low-
jmpedance output is advantageous eince the deflection pulses
will not feed back through the tube capacities so readily as
would be the case when a tricde is used having a plate toad for
outpul. The cathode load resistors are R132 and R133 and the
syno signal applied fo the vertical integrating network is faken
from across both resistors. The sync signal applied to the
horizontal oseillator {(V108) is taken from across R133 only.

Inlegrating Network—The purpose of this nelwork is to
separale the horlzontal syna from the vertical sync and {o pasa
the vertical sync pulses to the vertical oscillator,

Since the horizontal sync pulee is of short duration (5 micro-
seconds) and the vertical pulse is of much longer duration
(190 mioroseconds), they can be separaled by an r.c filter
that is responsive to wave shape, The integraling network,
which is such a filter, s composed of R136, R137, R138, C123,
C124, and C1258, In operation the network can be considered
fo be a low-pass filter which by-passes the narrow or high-
frequency horizontal syno, but which passes the broad or
low-frequenocy vertical syno,

VERTICAL OSCILLATOR, DISCHAROE, AND OUTPUT
(block No. 8}—The function of these cirouits i lo provide a
sawtooth of current of the proper frequency to perform the
vertical scanning for the Kinescope. To produce such a
current in the vertical deflection coll, a somewhat differently
shaped voltage wavs ia required.

Since the vertical trace {s slow, requiring 16,000 microseconds,
and the vertical deflection coil jnductance is small (60 milll.
henries), the malority of the voltage acroms the coil during
fraca is across its resistive component. In order to produce
a linear change of current through a resistance, a linear
change of voltage 15 necessary, Retrace, however, must be
accomplished within 666 microssconds and therefore requires
a much faster rate of change of current through the coil. Pur-
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ing this lime, the eflect of the inductance of the coil bacomes
appreciable because of the required fast rale of change of
current and so a large pulse of voltage must be applied in
order fo oblain rapid retrace, The composite wavelorm re.
quired to preduce a sawtooth of current in the coil is a saw.
tooth of voltage with a sharp pulse. The 6SN7-GT {ube (V102)
provides such a vollage,
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Figure 8—Verlical Sweep Wavelorms

Vertical Osocillator and Discharge—The first section of the
6SN7-GT dual triode tube V107, with its assoclated components,
forms a blocking osciliator and dizcharge circuit. In the
absence of the sync pulse input, this cscillalor operates at a
frequency determined by C126, R143, and R144; Ri44 (vertical
hold control) varies ils “'free running” frequency. For piclure
reception, R144 is adjusiad so that the free-running period is
just slightly longer than the time between standard sync pulses,

In its free-running condition, the wave form of the voltage at
the control grid {1) of the tube is a small, positive surge
followed by a large negative drop which returns to the positive
condition at a relatively slow rate, The positive surge, ot pules,
takes about 5% of the time required for the complete cycle,

During the negative part of the cycle, the grid is bayond cut-off
and the discliarge capacitor, 130, charges through resistors
Ri39, R141, R142 and R149, When the grid reaches a vollage
that permils plate’ to cathode conduction, C130 discharges
through T102 secondary, 8149, and the tube. The discharge
current of C130 builds up a magnelic field in T102 that in turn
induces a positive vollage at the grid (1) of the tube. This
positive voltage on the grid lowers the plate resistance of the
fube which allows G130 to discharge more rapidly, This
process bullds up very guickly until C130 iy nearly dischazged,
The magnetic field in T102 then collapsas and drives the grid
negative, The charge placed on C126 due to grid conduction
during the positive pulse now holds the grid negative. As the
charge on C126 leaks off through R143, R144, elo., the grid
slowly bacomes less negalive and will evenlually reach the
point that again permils plate lo cathode conduction. This
process Is repeated in the absence of the incoming sync pulse.

During ploture reception, the 60 oycle vertical synchronizing
pulss from the integrating network is applied to the grid of
the vertical oscillator tube, This incoming syno pulse reaches
the grid just before the tube would “trip" in ils free running
cyole, The magnitude of the sync pulse is sulficlent to drive the
tube to conduotion, Thus, the incoming syznc irlps the osclllater
just slightly before it would have tripped itself and in this
manner the incoming syne maintains control of vertical
scanning. As previously mentloned, the vertical hold control
(R144) is adjusted 5o that the free-running period is just slightly
longer than the time between vertical sync pulses,
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On the plate (2) of V107, a sawlooth of voltage appears due lo
the slow charging and rapid discharging of C130. A sharp
negative pulse also occurs.during the discharge peried. (See
Figure 8.) This pulse appears because of the peaking action of
R149 and C130. When the tuba is conducting, the plate
voltage drops almost to cathode polential. C130 discharges
during this ime. However, since the conduction ime is short,
C130 cannot be complstely discharged due to the time constant
of R149 in seriea with C130, Then when the tube becomes non-
conducting, the plate vollage doos not have to rise slowly from
cathode potential but Instead rises immediately to an appreci.
able value due to the charge that romains on C130, The plate
vollage then slowly rises from this value as C130 charges
through K139, R141, R142, and R149, Adjustment of the
helght control R141 varies the amplitude of the sawtoolh
voltage on the plate by controlling the rate at which C130
can charge,

The voltage present on the plate (2} is of the basic shape
required to produce a sawlooth of current in the verlical
deflaction coll; however, it must be amplified in order to pro-
duce the required amount of power,

Vertical Ouiput—The second section of the 6SNZ-GT tube
(V107} 15 usad for the vertical output stage. The vertical oulput
transformer T103 matches the impedance of the vertical deflec-
ton coils to the plate impedance of the tube,

R148 s provided as a linearity control. The grid-voltage plate-
current curve of this tube Is not a straight line over its eniire
range; therefore the effact of adjusiments of R148 is to produce
variations in shapa of the sawtooth by shifting the operating
point of the tube to different points along the curve, Since
the slopa of the curve varies a! these different points and
thus varies the efective gain of the tube, adjustments of line-
arity alfect picture height and such adjustments must be
accompanted by readjustments of the height control R141,
Adjustiments of the height control affect the shape of the
sawtooth voltage on the plate (2) of the oscillator section of this
tubo so that adjustments of height must be accompanied by
readjustments of linearity,

HORIZONTAL OSCILLATOR, DISCHARGE, OUTPUT,
AND DAMPER (block No. 9)—The purpose of these clreuits
is to produce the sawtooth of current in the deflection colls
necessary fo provide horizontal scanning for the Kinescope,

Horizontal Oscillator and Discharge—The proper wave-
form is generated by the 6SH7-GT tube V108 and its associated
components, The operation {s similar lo thal in the vertical
circuits described above except that the first section of the tube
is used as the oscillator and the second section as the discharge
circuit that produces the sawtooth waveform necessary for
horizontal deflection of the Kinescope beam.

In the absence of the sync pulse input, the oscillator section of
the tube operates at a frequency determined by C133, R155,
R156, and R158, The free-running fraquendy is controlled by the
selting of R186 (horizontal hold control). As the grids of both
sactons are connected together, the grid (4) of the discharge
soction becomes posilive simultaneously with the oscillator
grid and both sections conduct in unison,

During picture reception, the horizontal synchronizing pulse
obtained from across R133 in the cathode circult of the syne
separator section of V106 iz of sulficlent magnitude to {rip the
oscillator before capacitor C133 in the oscillator grid circult
has discharged through R155, R166, and R158 to a value that
permits the tubs to conduct in jts free-running state, Thus, asin
the vertical cirouits, the synchronizing pulse maintains control

CIRCUIT DESCRIPTION (Continued)

of the oscillator frequency when the horizontal hold control
(R186) is adjusted so that the free-running time is slighily
longer than the time between the horizontal sync pulses,

The discharge section of V109 produces the required sawtooth
dus to the slow charging and rapid discharging of capacitor
€136, During the time of the prolonged negative portion of the
oscillator pulse, when the tube ls not conducting, C136 charges
through R159, C135, R161 (horizontal drive control), and R188,
During the short conduction period of the tube, the capacitor
fs discharged,

The peaking agtion described in the vertical discharge descrip-
tion is obtained by R161 (horizontal drive control) and H188 in
conjunction with C136,

Horizontal Cutput and Dampoer—The operatlon of thesa
two oiroults is so inlerconnected that they must necessarily
be discussed simultanecusly, The function of the output tube
V109 is to supply sufficient current of the proper wave form
to the horizontal deflection colls in order to provide horizontal
scanning for the Kinescope. The function of the damper tube
V111 is to stop oscillation of gertain components at certain
times and thus help provide a linear trace. Other functions of
these circuits include the utilization of energy storsd in the
horizontal deflection coil to furnish retrace and Kinescope high
voltage. The damper circuit also recovers zome of the onergy
from the yoke kick-back and uses it to help aupply the plate
power requirements of the output tube.

In operation, the visible portion of the horizontal trace is
approximately 53 microseconds in duration. Although the
inductance of the horizontal deflection coil is in the order of
only 8 millihenriss, the reactance of the coll predominates over
the coil’s resistance at the horizontal scanning frequency, This
is a different case than that encountered in the vertical deflec-
tion system and so a different method of operation must be
employed,

Horizontal blanking is approximately 10 microseconds In
duration. During this time, the Kinescope beam must be
returned o the left side of the tube, and the trace must be
started and made linear. To accomplish all this within the
horizontal blanking time, only 7 microseconds can be allowed
for the return trace. In order fo oblain such rapid ratrace, the
horizontal deflection coll, output transformer, and associated
clrcuits are designed to resonale at a frequenoy auch that one
hali-cycle of oscillation at this frequency will occur in the 7
microseconds retrace Hme limit, This represents a frequency
of approximately 71 ko,

During the latter part of the horizontal trace, the oulput tube
conducts very heavily and builds up a strong magnetic field
in the deflection coil and in the output iransformer. When the
negative pulse from the horizontal oscillator (V108) is applied
to the output tubs grid, its plate current is suddenly cut off and
the magnetic field in the transformer and in the deflection coll
begins to collapse at a rate determined by the resonant fre.
quency of the system, Aciually the system is shock excited
into oscillation. Since the output tube s cut off and since the
voliage generated by the collapsing field is negative on the
damper tube plate so that it is non.conductive, there is essen-
tially no load on the circuit and it oscillates vigorously for one
half-oycle. If the damper tube were not prezent, the cirouit
would continue to oscillale as shown in Figure , A, This
condition however s not permitted. One half-oyole of oacilla-
Hon is permitted bacause at the end of such time the currentin
the deflection coll has reached a maximum in the opposite
direction to which it was flowing at the end of the trace period.
Thie reversal of current flow is the requirement for retrace and
it is accomplished in the allotted 7 microseconds,
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Now that retrace has besn completed, the next trace must
be started. The energy which was placed in the deflection
coil hy the outpui fube in the latter part of the last trace has not
been dissipated. Puring the hall-oycle of oscillation retrace
was accomplished with very litile loss of energy. The field in
the coil was merely reversed in polarity. So, at this point, a
strong feld exista in the deflection coil,

As mentioned previously, if the coil were not damped, it would
continue to oscillate at its nalural frequency, To prevent this
oscillation the damper tube is brought into action. This fube
{2 in a modified damper circult which is effectively connected
across the deflecting coll.

In the oscillating circuit, the current in the deflection coil
lage the voltage by approximately 90 degrees (considering 90
degrees as one-quarter cycle of cscillation frequenay; i.e.,
71 k¢) and when the current has reached its maximum negative
value, the voltage across the coll, being 90 degrees ahead, has
bagun {o swing posilive. When the voltage on the damper tube
plate becomes poaitive with respect to ils cathode, the tube
begins to conduct heavily. This places such a load across the
deflection coil that It cannot cacillate, Instead, the field begins
fo decay at a rate permitied by the load which the damper tube
places on the cofl. The circuit consiants are such that this
decay is linear and at a rate sultable for the visible trace,

I no addiional energy were fed into the colil, the field would
{all to zero and the Kinescops beam would come {o resl In the
center of the tube, In such an r-l circuit, as the current
approaches ils final value, it does not do so linearly but
asymplotically as indicated in Figure 9, B, The cutput tube
must therefore begin to supply power to the deflection coil
before the energy in the coil is complelely dissipated. Figure
9, C shows the curve of the current supplied by the output
fubs. Although the currents supplied by the oulput fube and
by the decaying field are curved at the cross over point,
together they produce a yoke current that is linear, By the time
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Figure 9—Horizontal Sweep Wavelorms

the beam has reached the right side of the Kinescops, the
output {ube is conducting heavily and has built up a sirong
field in the transformer and in the coil, At this point, the outpul
tube is again suddenly cut off and the process is repeated.

The 6RG6-G plate voltage is supplied through the 5V4.G
dampar tube, which is conducting over the major portion of the
frace. Capacitors C139 and C140 are charged during this
peoriod and this charge is sufficlent to supply the 6BG6-Q
plate when the 5V4.G s not conducling.

The charge is placed on theze capacilors by the receiver d.c
supply and by the current produced by the collapse of the field
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in the horizontal deflecting coll. The a-o axzls of the sweep
voltage is approximalely 235 volls above ground since the
sscondary of T10B is connected to the receiver power supply
ahead of the centering controls in the 4B circuit. The charge
placed on the capacitors by the coil kick-back is therefore in
addition to that from the d-c supply and thus the capacitors are
charged to a vollage greater than the d.o supply. This per-
mits operation of the 6BGS-Q at a higher vollage than is ob-
tainable from the receiver power supply and produces an in.
crease in the system efficlency by salvaging energy that would -
otherwise have been wasled. Plale vollage for the vertical
osolllator tube (V107A) and for the horizontal discharge tube
{V108B) is also oblained from this source,

Linearity Control—Dusing the irace period, the voliage
across L113 varies due lo the changing plate current in the
horizontal output tube. This varying vollage constitutes an a-c
“ripple" on the cathode of the damper tube, L113 and C139
constitule a phase shifting network. By shifting the phase of
this ripple, slight varations of linearity are obtained. L113, the
horizontal linearity control, is variable and is provided to effect
these improvements in linearity. Counterclockwise rolation of
the adfustment sorew causes the middle of the picture to
strelch and the ends to crowd.

Horizontal Drive Control—R16], the horizontal drive
control, determines the ralio of peaking to saw-tooth vollage
on the grid of the horizontal output fubse and thus affects the
point on the trace where the tube conducta. Clockwise rotation
of the control increases picture width and siralches the left side.

Width Control—L112, the width contro), is provided to vary
the output and hence the pictire width by shunting a portion
of the T105 secondary winding, Clockwise rofation of the
adjustment increases the picture width and causes the right
side of the picturs to streich elightly.

Idnearity Adjustment—R165 is a damping resistor inserted
to control trace linearity on the left side of the piclure. Taps
are provided on this resistor by which varialions in the yoke
and in the oulput transformer can be compensated for. The
proper tap is selected in the factory and probably will not have
to be changed in the field.

HIOH-VOLTAGE POWER SUPPLY (block Neo. 10)—The
high-vollage power supply is unusual in that the power is sup-
plled from the energy stored in the deflection inductances
during each horizontal scan. When the 6BG86.G plate qurrent is
out off by the incoming signal, a positive pulse appears on the
T105 primary due to the collapsing fisld in the horizontal yoke.
This pulse of voltage Is steppsd up, rectilied, Hiltered and ap-
plied to the second anode of the Kinescope, Since the fre.
quency of the supply voltage ia high, {15,750 cps), relatively
little filter capacity is necessary. Since the filter capacity s
small, the stored energy is small, and the high voltage supply
is made less dangerous, The filter capacitors are C142 and
the capacitor formed by the inner and outer coatings on the
Kinescope.

LOW VOLTAGE POWER SUPPLY (block No. 11)—The low
voltage power supply provides the filament and plate vollages
for the recelver. The unit ia conventional, and employs a
B8U4-G rectifier tube to supply 325 volts d.o at approximately
225 ma, The speaker fisld s used as the filter choke,
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RECEIVER LOCATION—The owner should be advised of
the importance of placing the receiver in the proper location
in the room.

The location should be chosen—

—Away from bright windows and so that no bright light
will fall directly on the screen, (Some illumination in
the room is desirable, howsver.)

—To give easy access for operation and corifortable
viewing.

—To permit convenient connection to the antenna,
—Convenient o an elactrical cutlet.

~—To allow adequate ventilation.

VENTILATION CAUTION—The raceiver is provided with
adequate ventilation holes in the bottom, back, top, and sides of
the cabinet, Care should be taken not to allow thees holes to be
covered or ventilation to be impeded in any way.

RECEIVER SUPPORT CAUTION—The complete receiver
weighs approximately 60 pounds. This represents a consider-
ably greater load than can usually be placed on the average
small table, Only a very sturdy table should be used to support
the recelver.

Due to the weight of the raceiver, the cabinet should not be
dragged or slid acroes the supporting table as damage fo the
table finish may result,

ANTENNAS--The finest televislon receiver built may be sald
1o be only as good as the antenna design and installation, It
is therefore important to use a correctly designed antenna,
and to use care in its installation,

RCA Television Antennas, stock No. 225 and No, 226, are de-
signed for raception on all thirteen television channels, These
antennas use the 300-ohm RCA “Bright Picture” television
transmission line, Installaion personnel are cautioned not to
meke any changes In the antenna or to substitute other types of
transmission line as such changes may result in unsatisfactory
ploture reproduction.

The stock No. 226 antenna is bl-directiona: on channels one
through six (44 to 88 Mc), When used on these channels, the
maximum signal is obtained when the antenna rods are broad-
ride 1o the transmitting antenna,

The stock No. 225 antenna with reflactor {s uni-directional on
channels one through slx, When used on these channels, the
maximum signal is cbtained when the anténna rods are broad.
side to the transmitting antenna, with the antenna element
hetween the reflector and the transmitling antenna.

When operaled on channels seven through thirteen, {174 to
216 Mc), both types of antennas have side lobes. On these
channels, the maximum signal will be obtained when the
antenna is rolated approximately 35°degrees in either direction
from a position broadside to the transmitting antenna,

10

INSTALLATION INSTRUCTIONS

In general, the stock No, 225 antenna should be used if rce
flections are encountered, if the signal strengih is weak, or if
the receiving location is nolsy, If these condilions are not
encountered, the stock No. 226 antenna will probably be
satisfactory,

In most cases, the antenna should not bhe installed permanently
until the quality of the picture reception has been observed on
a felevision receiver. A temporary transmission line can be
run between the receiver and the antenna, with sulficient
slack to pormit moving the antenna, Then, with a telephone
systom connecting an observer at the receiver with an asslatant
at the antenna, the anlenna can be positioned io give the
most satisfactory resulls on the received sigmal. A shift of
direction or of a fow feet in antsnna position may eftect a con.
siderable difference in piclure reception,

REFLECTIONS—If reflections are encountered, it may be
possible to eliminate them by rotation of the antenna,

Occasionally reflectons may occur that are not noticeable as
reflections but that will instead cause a loss of definition In
the plcture.

Under cortain exiremely unusual conditions, it may be possible
1o rotate or position the antenna so that il receives the cleanest
plcture over a reflected path, If such is the case, the antenna
should be so posiioned. However, such a position may give
variable results as the nature of reflecting surfaces may vary
with weather conditions. Wet surfaces have been known fo
have different reflecting characteristics than dry surfaces,

INTERFERENCE—Auto ignition, slreet cars, electrical
machinery, and diathermy apparatus may cause interfarence
which spoila the pleture. Whenever possible, the antenna
location should bs removed as far as possible from highways,
hospitals, doctors' olfices, and similar sources ol interference.
In mounting the antenna, care must be faken to keep the
antenna rods at least 1{ wave length (at least 6 feel) away
from other antennas, metal roofs, gutters, or other melal obfects,

LIGHTNING ARRESTOR—The lighining arrestor. con-
tained In the antenna kit should be installed in accordance
with the fnstructions, The mant used to mount the antenna
should be provided with a direct ground.

INFORMATION REFERENCES—In ehori, a television
recelving antenna and fts installation must conform to much
higher standards than an antenna for zeceplion of International
Short Wave and Standard Broadcast signale, For further
information on antennaa and antenna installation see the RCA
Booklet entitled “*Practical Television by RCA,"” and also the
specific insiructions accompanying the RCA Television
Antenna.



INSTALLATION INSTRUCTIONS (Continued)

RECEIVER HANDLING PRECAUTION—The 621TS Re-
celver weighs approximalely 60 pounds and therelore should
always be picked up by the bottom of the cabinet since lifting
by the top might tend to strain the cabinet structure,

SETTING UP RECEIVER—The recelver is shipped with all
tubes in their sockels excapt the 7DP4 Kinescope, The Kine.
scope is shipped in a special carton and should not be unpacked
unt} ready for installation,

Remove the front panel of‘the receiver cabinet as indicated in
Figure 10, and then the perforated metal back cover.

TO REMOVE FRONT PANEL -
1 REMOVE COVER PLATES BY SLIDING SIDEWAYS
2 REMOVE SCREWS AND 8RACHETS
3 PULL PANEL AND SAFETY GLASS FORWARD
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Figure jOuchoval of Cablnet Front Panel

Remove the prolective cardboard from the §U4-Q rectifisr tube,

Make sure that all tubes are in place and firmly seated In their
sockels.

Loosen the two Kinescope cushion adjusiment wing screws
and slide the cushion toward the rear of the chassis,

Loosen the defleclion yoke adjustment and slide the yoke
toward the rear of the chassis,

{See Figura 11 for the location of the cushion and yoke adjust:
ments).
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Figure 11—Cushion, Yoke, and lon Trap Magnet Adjusiments

Loosen the two lower Kinescope face centering supports, and
sot them at approximately mid-position, See Figura 12 for loca.
tion of the supports and their adjusiment screws.

Loosen the lon trap magnet adjustment thumb screws.

1l
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KINESCOPE HANDLING PRECAUTION-—Do not open
the Kinescope shipping carton, Install, remove, or handle the
Kinescope in any manner, unless shalterproof goggles and
heavy gloves are worn, People not 0 equipped should be kept
away while bandling the Kinezcope. Keop the Kinascope away
from the body while handling, The shipping carton should be
kept for uae in case of future moves,

INSTALLATION OF KINESCOPE—The Kinescope sacond
anode contact is a recessed metal well in the side of the bulb,
The tube must be inatalled so that this contact is approximataly
on top, The finial ozientation of the tube will be determined by
the position of the Kinescope flags. Looking at the Kinescope
gun structure, it will be observed that the second cylinder from
the base inside the glass neck is provided with two small matal
flags, The Kineacope must be installed so that when locking
dowa on the chassls, the two flags will be seen as shown in
Figure 11,

Insert the neck of the Kinescops into the cabinet and through
the deflection yoke as shown in Figure 12, Before the tube is
fully inseried in the cabinet, attach the second anode connactor,
This is the red lead that terminates in a connector and rubber
suction ocup.

KINESCOPE
SUPPORTS
“

Figure 12—Kinescopo Installailon

Slip the ion irap magnet with its coils on the neck of the Kina-
scope with the large coll toward the base of the tube as shown
in Figure 11,

Connect the Kinescope socket to the tube base,

Adjust the four Kinescope supporis until the face of the Kine-
scope is in the center of the cabinet opening. Partially tighten -
the suppori screws,

Place the front panel lemporarily on the cabinet to check the
Kinescope centering for proper masking. Readjust the sup-
ports as required,

Wipe the Kinescope screen surface and front panel safety
glass clean of all dust and finger marks with a soft cloth
molstened with “"Windex" or similar cleaning agent,

Install the cabinet front in reverse procedure as indicated in
Figure 10,
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Slip the Kinescope as far forward as possible,

Slide the Kinescope cushion firmly up agairst the flare of the
tuba and tighten the adjustment wing screws,

Slide the deflecton yoke as far forward as possible and Hghten
ita wing screw.

Attach the knobs to their respective shafts,
The antenna and power connections should now be made,

Turn the power switch to the “on' position, the brightness
control fully clockwise, and the picture control counter-
clockwise,

JON TRAP MAGNET AND FOCUS ADJUSTMENT—The
jon trap rear magnet poles should be approximately over the
Kinescope flags as shown in Figure 11, Slarting from this
position adjust the {on trap magnet by moving it forward, at the
same time rotating it slightly around the neck of the Kinescope
for the brightest raster on the scresn.

1 a corner of the raster is shadowed, this indicates that the
olectron beam is atriking the neck of the tube. Rotate the ion
trap magnet until the entire raster is vislble, approximately
centered, and with no shadowed corners,

Tighten the ion irap magnet adjustment thumbscraws suf.
ficiently to hold the trap magnet in this position but still free
enough lo permit further adjustment of the irap magnet.

Reduce the brightness control setling until the raster is slightly
above average brilliance.

Adjust the focus control (R171 on the chassis rear apron} untll
the line structure of the raster is clearly visible,

Readjust the lon trap magnet for maximum yaster brilliance and
best focus.

The final touches on this adjusiment should be made with the
brightness control at the maximum position with which good
line focus can be maintained.

Tighten the ion trap magnel adjustment thumb screws.

DEFLECTION YOKE ADJUSTMENT-—If the lines of the
1aster are not horizontal or squared with the picture mask,
loosen the yoke adjustment wing screw and rotate the deflection
yoke until this condition is obtained. Tighlen the wing screw,

PICTURE ADJUSTMENTS—It will now be necessary to
obtain a test pattern picture in order to make further adjust-
ments. See sleps 2 through 9 of the receiver operating instruc-
tions on page 3.

The effects of improper adjustment of the operating controls,
and some conditions of reception are shown in Figures 14 to 21
inclusive on page 13,
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INSTALLATION INSTRUCTIONS (Continued)

The following chassis rear apron adjustments may now be
necessary, The effects of improper adjustment of these con.
trols are shown in Figures 22 to 29 inclusive, page 14.

COMPARTHE“T”.
SEE INSYRUCT:

IONS BEFORE
ADJUSTING.

HORIZ.
LIMCARITY

@meﬂrv om%

Rid8 Ri8t

Lna

R4S Rise R 188
§vear. EJnoniz, Focus
uEiGHT  cEliTenme  Eewreams

Figure I13—Rear Chassis Adjusimenis

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS
—Adjust the height contrel (R141 on chassis rear apron) untl
the picture fills the mask vertically {4){ inches)., Adjust
the vertical linearity conirol (R148 on rear apron), until the test
paltern is saymmetricat from fop to bottom, Adjustment of efther
control will require a readjusiment of the other. Adjust
the vertical centering contrel (R152 on rear apron) so that the
pattern 18 centered vertically,

WIDTH AND HORIZONTAL LINEARITY ADJUST-
MENTS—Tumn the horizontal drive control (R181 on rear
apron) clockwise as far as possible without causing crowding
of the right of the picture, This position provides maximum
high voltage for the Kinescope second anode. Adjust the width
control (L112 on rear chassis) until the test pattern just filts the
mask horizontally (554 inches). Adjust the horizontal linearity
control L113 (ses Figure 13) untl the test patlern {a sym-
metrical left 1o right. A slight readjustment of the horizontal
drive conirol may be necessary when the linearity conirol is
used, Adjust the horizontal centering control (R166 on rear
apron) so that the pattern is centered horizontally,

If repeated adjustments of drive, width, and linearity fail to give
proper linearity, it may be necessary to move the tap on R165,
which is located in the high voltage compariment. Adjust.
ments of drive, width, and linearity must then be repeated.

Check to see that all cushion, yoke, and ion {rap magnet
thumb screws are tight. Replace the cabinet back, The
receiver may now be put into operation,

CHECK ©OF R-F OSCILLATOR ADJUSTMENTS—
With a crystal.calibrated test oscillator, check to see if the
recelver 1-{ oscillator {8 adjusted to the proper frequency on
all channels when the fine-luning control is approximately in
the center of its xange, If not, it must be adjusted by the method
oullined on page 23.

Tune in all available Television Stations, Observe the picture
for detail, for proper interlacing, and for the pressnce of
refllections, If reflections are encounlamd see the section on
antennas on page 10.



TEST PATTERN PHOTOGRAPHS 621TS

Effocta of Iraproper Adjustment of Oporatlngi Controls, and Some Conditions of Reception.

PHIOA A -

Figure 14—Normal Picture

o

FPHI04C

Figure 16—Piclure Conlrol
Misadjusted

PHHI2

Figure 18—Horizontal Control
Misadjusted

PHIOBD
Figure 20—Dlathermy
Interference
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PHIDAD

Figure 15—Brlghiness Control
Misadjusted

M

PHIO4E —

Figure 17---Verlical Conlrol
Misadjusted

FHIOD A

Figure 15—Relflections

PH105A

Figure 21—Weak Signal



621TS TEST PATTERN PHOTOGRAPHS

Effacts of Improper Adjustment of Rear Chassls Controls,

FHRIOTB PHIMID

Figure 22—Deflection Yoke Figure 23—Helight Conlrol
Rolated Misadjusted

PHIOTC - 10T A

Figure 24—Vertical Linearity Figure 25—Vertical Centering
Control Mlsadjusted Contro! Misadjusted

Piicen

Figuze 26—Horizontal Drive Figure 27—Width Control
Contro! Misadjusted Misadjusted

PHIOB A PHIOGD

Figure 28—Hoslzontal Linearily Figure 29—Horizonlal Cenlering
Contro! Misadjusied Conltrol Misadjusted

{Picture Cramped in Middle)
14



ALIGNMENT PROCEDURE

TEST EQUIPMENT—To service this recelver properly, it is
recommended that the following test equipment be available:

R-F Sweep Generator meeting the following requirements:

(a) Frequenocy Ranges:
18 to 30 mo, | mc sweep width
40 to 90 me, 10 mc sweep width
170 to 225 mo, 10 me sweep width

(b) Oulput adjustablo with at least 1 volt maximum.

{c} Output conslant on all ranges.

{d) “Fla1” output on all altenualor positlons.

Cathode-ray Oscilloscope, preferably one with a wide band
vertical deflection and input calibrating source.

Signal Generator to provide the following frequencies:
(Outpul on these ranges should be adjustable and at least 1
volt maximum.)

(a) Intermediate frequencies:
21,25 mo sound 1.f and sound traps
22,8 me converter transformer
23.9 mo first plcture i transformer
24,6 me third picture i coll
26,0 mc second picture i-f coil

(b} Radio frequencies:

Picture Sound
Channel Carrier Carrier
Number Freq. Me Freq. Mc
) 45,25, i i 49,75
. F RN 85.25...... e 59,78
< J 6125, 65,18
4..... AU : v /5.1 T 71,75
. J Y L T ..... 8L78
N 83.25.......... Ceeeens 8718
Y SN 17528, vvverevinninns 179.75
U 18125, vvniivanees 185,75
¢ T 187,26, 0cvi v innn ,..191.78
10, cii e 193.25. .. vl 192076
| § DO LW 19928 203.756
12...... U ¢ . 5. JA 209.75
13....... s 21125, ... . e ... 215,15

Heterodyne Frequency Meter with crystal calibrator if the
sigynal generator is not crystal controlied.

Electronic Voltmeter of "Junior VoltOhmyst type'! and a high
voltage probe for usa with this meter to permit measuremenis
up to 10 kv,
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SERVICE PRECAUTIONS—Cutouts in the bottom of the
cabinet make it possible to do some of the servicing of the
raceiver without removing the chassis. If the receiver is
serviced in the cabinel, a soft pad should be placed under the
cabinet when it is inverled, in order to avoid scratching the
surface. In manufacture, the cabinet raceives a Class 1 rub
finish and every effort should be made to preserve that finish,
The receiver handling precaution on page 11 should also be
observed,

If necessary lo remove the chassis from cabinet, the Kinescope
must first be removed. See Figures 10, 11, and 12, If possible,
the chassis should then bs serviced without the Kinescope.
Howaver, if il is necessary to view the raster during servicing,
the Kinescope should be inserted only after the chassis is
turned on end., The Kinescope should never be allowed to
support ils waight by resting in the deflecting yoke. A bracket
should be used to support the tube at its viewing screen,

By turning the chassis on end with the power transformer
“up", all adjusiments will be made conveniently available,
Since this is the only safe position in which the chassis will
rest and still leave adjustments accessible, the trimmer location
drawings are orlented similarly for ease of use,

CAUTION: Do not parmit the Kinescope second-anode lead
to hacome “shorted” to the chassis. To do so will cause a
considerable overload on the high-voltage filter resistor R167.

ADJUSTMENTS REQUIRED—Normally, only the =
osciltator line will require the altention of the service tech-
nician, All other cirouits are either broad or very stable and
hence will seldom require readjusiment.

The 1-f oscillator-line adjustment is critical and may be atlected
by a tube changa. The line can be adjusled to the proper Ire-
quenoy on channel 13 with practically any 6]6 tube in the
socket. However, it may not then be possible to adjust the
line to frequency in all of channels 7, 8, 9, 10, 11, and 12.
For an oscillator tube to be salistactory, it should ba possible
to adjust the line lo proper frequency with the fine-luning
contro! in the middle of its range. It may therefore be neces-
sary to aelect a tube for the oscillator socket. In replacing, if
the old tubs can be matched for frequency by trying several
new ones, this praclice is recommended. At best, however,
it will probably be necessary to realign the oscillator line
completely after changing the tube,

Tubes which cannot be used as an osctllator may work salisfac-
torily as an r-f amplifier or a converter,
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The detailed alignment procedure which follows is intended
primarily as a discussion of the method used, precautions to
be taken, and the reasons for these precautions, Then, for
more convenlent refsrence during alignment, a tabulation of
the method is given, All the information necessary for align.
ment {3 given in the tables; however, alignment by the fables
should not be attempted before reading the detailed inatruc.
tions.

ORDER OF ALIGNMENT —A complete receiver alignment
can be most conveniently performed in the following order:—

Picture i.f traps

Picture i-f plate coils

Sound discriminator

Sound i.f iransformers

R-f and converter lines

R-f oscillator line

Converter grid trap (See Nole)

Retouch picture i-f plate coils
(Steps 8 to 11 inc., page 20)

Sensilivity check

NOTE: In most receivers, the converter grid irap circuit
in of fixed value. Consequently, this adjustment is eliminated,

PICTURE I-F TRAP ADJUSTMENT-—Set the voliage on
the if bias bus to approximately —3 volls, Sot the atation
selector awitch to channel 9, Connect the “VoltOhmyst'! across
the picture sacond-detector load resistor Ri18, Connect the
oulput of the éignal generator through a 1000 mmf, capacitor
directly to the converter grid (either end of RS to ground).
Sel the generator to 21.25 mc and set the specified adjusiment
for minimum indication on the “VoltOhmyst”’, The generator
should be checked against a crystal calibrator to insure that
it is exactly on frequency,

21.23 me—T2 (lop)
21,25 mg—T101L {top of chassis)

PICTURE I.F TRANSFORMER ADJUSTMENTS—Set
the frequency of the signal generator to each of the following
frequencies and peak the specified adjustment for maximum
indication on the VeltOhmyst.

22,8 me—T2  (boltom)

23.9 me—L10} (top of chassis)
26,0 mc—L102 (top of chassis)
24,5 me—L103 (top of chassis)

Picture I-F Osciliation—1If the receiver is badly misaligned

and two or more of the i-f plate cofls are tuned to the same
frequency, the receiver may fall into i-f oscillation and align-
ment by the usual method becomes difficult. I.f escillalion
shows up as a voltage In excess of 3 volls at the picture
detector load resistor. This voltage ia unaffecied by r-f signal
jnput and somelimes {s independent of picture control seiting.
If such a condition {s encountered, a cure may somelimes be
effected by adjusting the plate coils approximately to fre.
quency by setting the adjustment stud extenslons of T2, L101,
L102, and L103 to be approximately equal to those of another
recelver known to be in proper alignment. If this does not
have the desirad effect, oscillation may possibly ba stopped by
increasing the grid bias with the picture conlrol, If so, the
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i-f stages may then be aligned by the usual method, Once
aligned in this manner, the i amplifier will be stable with
reduced bias,

If the oscillation cannot be stopped in the above manmer,
shunt the grids of the first two i-f amplifiers to ground with
1000 mmf, capacitors, Connect the signal generator to the
third i-f tube grid and adjust L103 to frequency. Next, remove
the shunting capacitor from the second 14 grid, connect the
signal generator to this grid and align L102. Then remove the
shunting capacitor from the firet i-f grid, connact the signal gen-
erator to this grid and align L101, Then connect the signal
generator to either end of RS, and align T2 to frequency.

I this does not stop the oscillatior, the difficulty is not due
to {-f misalignment as the i.f section is very stable when prop.
erly aligned. Check all i-f by-pass capacitors, i-f coil shunting
xesistors, fubes, sockel vollages, etc.

SOUND DISCRIMINATOR ALIGNMENT—Set the signal
generator for approximately 1 volt output at 21,258 me and con-
nect it to the second sound i-f tube grid. Set the “VoltOhmyst"
on the 10 volt scale, Connact the metsr in series with a one
megohm resistor to the junction of diode resistors R181 and
R182 (Terminal "'C"* 0f TLO8). Adjust the primary of T108 (lop)
for maximum output on the meter,

Connect the “VollOhmyst” to the discriminator output (Pin 1 of
V116). Adjust T108 secondary (bollom), A posilive or nega-
tive voltage may he produced on the meter dependent upon
this adjusiment. Obviously to pass from a positive to a negative
voltage, the voltage must go through zero, T108 (boltom)
should be adjusted so that the meter indicates zerc culput as
the voltage swings from positive fo negative. This point will
be called discriminator zero-voltage output,

Connect the sweep oscillator to the grid of the second sound
{-f amplifier, Adjust the sweep band width to approximately
1 mc with the center frequency at approximately 21.28 me
with an output of approximately } volt. Connect the cacilio-
scope fo the discriminator output (Pin } of V116), The pattern
obtained should be similar to that shown in Figure 38, Ii not,
adjust T108 (top) until the wave form is symmetrical. The peak
to peak bandwidth of the discriminator should be approxi-
mately 350 ke and the curve should be linear from 21.175 mo
to 21.325 me,

SOUND I-F ALIGNMENT—Connect the sweep oscillator to
the top end of the trap winding of T2 (on top of the chasals).
Connect the oscilloscope fo the second sound i-f grid return
({terminal A of T107). Imsert a 21.25 mc marker signal from
the signal generator into the first sound i.f grid, Adjust T107
{top and bottom) for maximum gain and symmetry about the
21.25 mc marker. The pattern obtained should be similar
{o that shown in Figure 35,

The output level from the sweep should be set to produce
approximately 0.3 volls peak-to-peak al the second sound i
grid return when the final touches on the above adjustment
are made. The sweep oulput voltage should not excesd the
specified values otherwise the response curve will be bread-
ened, permitting slight misadjustment to pass unnoticed and
possibly causing distortion on weak signals, The band width
at 80%; response should be approximately 280 ke,



ALIGNMENT PROCEDURE (Continued)

R-F AND CONVERTER LINE ADJUSTMENT —Connect
the r-f sweep oscillator to the receiver antenna terminals, I
the sweep oscillator has a 50 ohm wsingle-ended ocutput,
balanced output can be oblained by properly terminating
the mweep cutput cable and by connecting 2 120 ohm non-
fnductive resistor in serles between the sweep ouipul cable
and each recelver antenna terminal. (See Figure 30.) Connect

( 120 A
RECEIVER
50 ouM pon AMTEHHA
UHBALAMCED TEAMINALS
IWNEP OUTPUT
CABLE .@
YY) 1204

Figure 30—Method of Terminating Sweep Generalor

the oscilloscope to the juncton of R6 and C14 (in the 5-f tuning
unit) through a 10,000 ohm resistor. This connecton is
made on a terminal lug through a hole in the side apron of
the chassis, beside the rf unit. (See Figure 38 for localion.}
By-pass the first picture i-f grid to ground through a 1000 mmf,
capacitor, Keep the leads to this by-pass as shorl as possible.
Y this is not done, lead resonance may fall within the r-f range
and distort the picture of the rf response. Set the picture
control for approximately —1.8 volts bias on the r4 stage.
For convenience check ihis voltage at the junction of R106
and the “'green” shislded lead from the r.f unit, (See Figure
36) Conneot the signal generator loosely to the receiver
antenna terminals,

Set the C14 adjusiment screw to its approximats normal oper-
ating position; 114 turns ocut from maximum capacity. If the
C14 capacity 1= less than this, a resonance may be produced in
channels 1, 2 or 3, During r-f alignment, such a resonance may
show up as a “suck out" in the response curve of one of
these channels. Under such conditions the proper response
cannot bs obtained, With Cl4 set as specified or in laler
production receivers in which C14 is tixed, no such dlfﬁoulty
should be experienced.

Since channel 7 has the narrowest response of any of the
high-frequency channels, it should be adjusted first. Set the re-
ceiver slation melector switch to channel 7 (see Figure 38 for
shaft flat location versus channel), Set the sweep oscillator to
cover channel 7 and inseit markers of channel 7 picture carrier
and sound carrier; 175.25 me and 179.75 me. Adjust L25, L26,
L5], and L52 (see Figure 36) for an approximatsly flat-dopped
resporse curve located symmetrically between the markers,
Normally this curve appears somewhat overcoupled or double
humped with a 10 or 159, peak-to-valley excursion and the
markers ocour at approximately 90% response, Seo Figure 37,

channel 7, In making these adjustments, the stud extension .

of all cores should be kept approximately equal,

Check the responses of channels 8 through 13 by switching the
recelver station selactor switch, sweep oscillator, and marker
oscillator to each of these channels and observing the response
obtained, Ses Figure 37 for typical responss curves. All of
these channels should have the properly shaped response
with the markers above 709, responge. i the markers do
not fall within this requirement on cne or more high-frequency
channels, since there are no individual channel adjustments,
then readjust L25, 126, LS, and L52, possibly compromising
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some channel slightly in order to get the markers up on other
channels. Normally howaver, no difficulty of this type should
be experienced since the higherfrequency channels are
comparatively broad and the markers fall well within the

required range,

Channel 6 is next aligned in the same manner, Set the re-
ceiver to channel 6, the sweep oscillator to the corresponding
range, and the marker oscillalor to channel 6 picture and sound
carrder frequencies. Adjust L11, L12, L37, and L38 for an

- approximately flat-topped response curve located symmetri-

cally between the markers.

Check channels § down through channe! 1 by switching the
receiver, sweep oscillator, and marker oscillator to each chan.
nel and observing the response oblained. In all cases, the
markers should be above the 70% response polint. 1If this is
not the case, L11, L12, 137, and L38 should ba retouched. On
final adjustment, all channels must be within the 709
specification.

Coupling betwaen the r-f and converter lines is augmeated by
a link between L12 and L37, This link is adjusted in the
factory and should not require adjustment in the field. On
channel § with the link in the minimum coupling position, the
response is slightly overcoupled with an approximately 10%
excursion from peak-to-valley, With the coupling at maximum,
the response is somewhat broader and the peak-o-valley ex-
cursion is approximately 409. The amount of coupling per-
missible is limited by the peak-to-valley excursion, which should
not be greater than 30% on any channel.

R-F OSCILLATOR LINE ADJUSTMENT-—The 14 oscil-
lator line may be aligned by adjusting it to beat with a crystal
calibrated helerodyne frequency meler, or by feeding a signal
into the receiver at the r.f sound.carrier frequency and ad-
justing the oscillator for zero vollage output from the sound
discriminator, In this latier case the sound discriminator must
first have been aligned lo exact frequency. Eithor method of
adjustment will produce the same resulls. The method used
will depend upon the type of test equipment available,

The heterodyne frequency meter is the more universal method
since il §s applicable to all types of recelvers. However, it re-
quires a gréat many calibration points since recelvers with
different intermediate frequencies employ different oscillatox
frequencies and hence diHferent calibration points on the
frequency meler, This may result in confusion and errors in
adjustment,

Since all sets must receive the same stalions, the rf sound
carrier frequencies remain the same, regardless of intermediate
frequency. By use of the discriminalor zercing method, only
one sat of calibrating points is necessary, I thess frequencies
are crystal controlled, this method of alignment is very fast, with
little chance for error. However, this method is applicable
only on recelvers that use a sound discriminator or other
type of sound detactor that has a definite and measurable
characleristic at center frequency. This methed cannot be
easily employed on receivers that employ a slope type de-
tector, Regardless of which method of oscillator alignment is
used, the frequency standard must be crystal controlled or
calibrated,
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Bolh methods of osclllator alignment are presented in the
alignment table, The service techniclan may thereby choose
the method to suit his test equipment. I the dual listing 1s
confusing, the unwanted listing can be easily crossed out.

1i the receiver oscillator is to bo adjusted by the heterodyne
frequency meter method, the following calibration points must
bo established for the Model 621 TS,

Receiver

Channel R-F Osc.

Numbher Freq. Mc
A e 71
b et a s s en ey 8l
3.... R . 87
N P :
5....... i e s ereanraea i 103
- 2 109
R L2
- veeierens . 207
¢ 1 K
17+ S F P § |
3 A PP .L:
| 3 et e e 231
2 voee 237

If the receiver oscillalor is adjusted by feeding in the r.i
sound carrler frequency, the following signals must be

available,

R-FSound

Channel Carrier
Number Freq. Mo
) . 49,95
it veiie.. 5978
. st e 65.78

L T ... 1L.78

< 7 wesrieds. 8LTS
R o rheeeevaatiesas 81.78
2R vererrersies. 11975
S Craaaerarseraaas ,...185.75

2 2 191,75

) 1 veee. 19775

) 5 203,78
.75 ..209,78

1 7S cerreivee....21575

1f the hetercdyne frequency meter method is used, couple tha
metor probe loosely to the receiver oscillator. If the r-f sound
carrier method Is used, connect the “"VoltOhmyst” to the sound
discriminator output (Pin 1 of V116), The order of alignment
remains the same regardless of which method 13 used.

Since lower {requencies are oblained by adding steps of
inductance, the channels must be aligned in reverse numerical
order. Set the receiver station.selector switch to channel 13,
Adjust the frequency standard {o the correct frequency (237
mo for the heterodyne frequenoy meter or 215.75 me for the
signal generator). Set the fine luning conirol to the middle of
its range while making the adjuslment,
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Adjust L77 and L78 (See Figure 39 for localion) for zero beat
on the heterodyne frequency meter or zero voliage from the
sound discriminator. The core stud extensions should be
malintained equal by visual inspection except as discussed
below.

Switch the recelver to channel 12, set the {requency standard to
the proper frequency and adjust L76 (No. 12 in Figure 38) lox
the above mentioned indications. Adjust the oscillator 1o fre-
quency on all channels by switching the receiver and the
frequency standard to each channe! and by adjusting the
appropriate oacillator irimmer for the specilied indication,
{Channe) 6 adjustment is on the side of the r.f unit. See Figure
39 for location,} Adjustment of the oscillator to the correct
frequency on all channels with the fine tuning contro! in the
middle third of ils range should be possible, After the osciltator
has been set on ali channels, start back to channel 13 and
recheck to make sure that all adjusiments are correct,

It, in setting the low frequency channels, the high frequency
channels are pulled nolceably off frequency, or if it Is im-
possible to set channels 10, 11, or 12 within the range of their
respaclive core adjustments, there may be interaction between
gections of the line, A quick check can be made to determine
if this {s the case.

The shorting section of the r-f osciliator channel switch, (rotor)
should be at ground r-f potential, If there is any dissymmetry
in the circuit, the shorting seclion may be somewhat above
ground. Since at these high frequencies, even the length of
the shorling bar represenls an appreciable postion of a wave-
lenglth, the lower-frequenay seclion is elfectively tapped up
on the high-requency section and reflects reactance into it.
This reactance varies with low-frequency channel oscillator
adjustments thus causing a shift in oscillator Irequency on the
upper channels, One way to cure this difficulty is to adjust
the shorting switch to ground potential, This'can be accom-
plished by staggering L77 and L78 until this condition is
achieved.

To find whether or not dissymmelry exisls, remove the bottom
cover from the rf unit, Set the station.selector switch to
channel 10, Disconnect any input from the receiver. Connect
the "VoltOhmyst'’ to R6 threugh fhe hole in the side of the
chaesis, and measure the bias on the converter grid. With an
insulated metal pred, touch the center of the oscillator rotor
shorting bar, A meter reading change indicates that the
bar is not at r-f ground, To balance the line, switch to chan.
nel 13 and stagger the cores for one or more turns (usually
178 out and L77 in), The final adjustment must leave the
oscillator on correct channel-13 frequency. Switch back to
channel 10 and touch the switch rolor again. As belore,
meter movement indicates unbalance. For fine balancing, touch
the awilch conlacts for channel 10, When balanced, the meter
will show equal reduction for both contacls, Continue stagger-
ing the cores until balance is oblained. Then repeat lhe oscil-
lalor adjustments for all channels,

Tn later production recelvers, several r-f oscillator coit changes
were made and a capacitor (C19) was added to minimize the
oscillator pulling effect, In receivers having C19, core
staggering should not be necessary.
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CONVERTER GRID TRAP ADJUSTMENT —Connect the
r-f generator to the receiver antenna terminals, Observe the
pracaution for single-endud cutput generators mentloned in the
14 alignment section, Connect the oscilloscope to R6 through
10,000 obms. Shunt the first picture i grid to ground with a
1,000 mmi. capacitor, keeping the leads as short as possible.
Couple the marker oscillater loossly to the receiver antenna
terminals, Switch the station-selector awitch and the marker
oscillator through the low-frequency channels and observa the
response on each range. Select a channe! which is eszontially
flat over the operaling range with the sound and picture
carrler markers at 90% or higher on the response curve,
Remove the capacilor from the first picture I.f grid and shunt it
from the second picture if grid to ground. Adjust Cl4 for an
r.f 1osponse curve similar o the one oblalned with the first
picture 14 grid shunted.

In later production receivers, C14 is fixed and obviously this
adjustment cannot ba made on these sets, In such receivers,
this slep should be followed as a check on proper converter
operation,

RETOUCHING OF PICTURE I-F ADJUSTMENTS—The
pleture i-f response curve varies somewhat with change of bias
and for this reason the recelver should be aligned with ap-
proximately the same signal input as it will receive in operation.
If the receiver is located at the edge of the service area, it
should be aligned with the piclure control at the maximum galn
position, However, for normal conditions (slgnals of 800 micro-
volts or greater), the plcture i-f stages should be aligned
with a grid blas of —3 volts. Connect the sweep generator
to the recelver antenna terminals. Feed in the i plcture
carrier marker of 25.78 mc and a 23 mo marker. Connect
the oscilloscope across the picture.detector load resistor, Re-
move the shunting capacitor from the second pleture i grid
{if C14 was adjusted as outlined above). Set the if grld blas to
«3 volts and the sweep output to preduce approximately 0.3
volt peakdo-peak across the piclure.defector load resistor.
Observe and analyze the response curve obtained. The
response may not ba idea) and the i-f adjustments may have to

be retouched in order to obtain the desired curve, See Fiqure 32,

If, for axample, the response is peaked in the middle, and the
plcture carrier is low on the response curve slops, then L102
(which is peaked at 26 mc—near the plcture carrier 28.75 mo)
should be retouched to bring the piclure.carrier response up to
approximately 40%. The response may then be generally
high on the low-frequency end of the aurve, [f this is the case,
adjust T2 {bottom stud). Lowering the response at the low.
frequency end should cause a change In the slops at the high.
frequency end of the response curve. The piclure carrler is
thus brought still further up the slope and an approximately
flatdopped response curve is obtained. If a peak or dip ia
encountered in the “middle’ response, it can be corrected by
adjusting L101 and L103,

On final adjustment the piclure-carrier marker must be ap-
proximately at 607, response, The curve must be approxi.
mately Rattopped with the 23 mc marker at approximately
100% response,

The above example iz used to show the line of reasoning in.
volved in making the refouching adjusiments, Since there are
four colls, each aligned lo a different [requency, many dilferent
conditions can exist; however, similar reasoning will apply to
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each case, With some experience in making these adjustments,
the desired response can be readily obtained. In making
these adjustments, care should be taken that no two coils are
tuned to the same frequency as i-f oscillation may result.

The most important consideration in making the i adjust.
ments {s to get the picture carrier at the 60% response point,
If the plcture carrier operates too low on the response curve,
loss of low-Irequency video responss, of picture briiliance, of
blanking, and of sync may occur. If the picture carrier oper-
‘ates too high on the response curve, the picture definition is
impaired by loss of high-frequency video response.

BENSITIVITY CHECK—A comparative sensitivity check
can be made by operating the recelver on & weak aignal from a
tolevision stalon and comparing the picture and sound ob.
tained with that obtalned on other receivers under the same
conditions,

This weak tignal can be obfained by connecling the shop
antenna lo the raceiver through an altenuator pad of the type
shown in Figure 31. The number of stages in the pad de-
pends upon the signal strength avallable at the antenna, A
sufficient number of stages should be inserted so that a some-
what less than normal contrast picture Is ¢btained when the
plcture control is at the maximum clockwise poaition,

RECEIVER
ANTEHNA
TERMIHALS

TO

AHTEHHA AT

Figure 31—AtHlenuator Pad

Only composition type resistors should be used to construct
the attenuator pad, Since many of the low-value moulded type
resistors generally available are of wire-wound construction,
one of each type of reslstor used should be broken and
examined In order to determine its construction.

RESPONSE CURVES—The response curves shown on pages
20, 21, and 22, and referred to throughoul the alignment pro-
cedure, are typical, but some variations can he expected.

The response curves are shown in the classical manner of
prasentation; thal is, with “'response up" and low frequenay to
the left. The manner in which they will be seen in a given test
get-up will depend upon the characteristics of the oscilloscope
and the sweep generator. The cutves may be sesn inverted
and for switched from left to right depending on the deflec-
tion polarily of the oscilloscope and the phasing of the sweep
generator.



621TS ALIGNMENT PROCEDURE (Continued)

NOTE: If complete alignment is required, the sequence in which thetablesappear belowshould be followed.

PICTURE I.F AND TRAP ADJUSTMENT (R-F Unit Must Be in Alignment for Steps 8 to 11 Inclusive)
CONNECT | BIONAL | CONNECT | BWEEP MISCELLANEOUS
BTEP BIONAL GEN, SWEEP GEN. CONNEOT CONNEGT CONNEOCTIONS REFER
No. | OENERATOR | FREQ. | GENERATOR| FREQ, ["“VOLTOHMYST" OS8CILLOSCOPE AND ADJUST TO
TO MO TO MC TO TO INSTRUCTIONS
1 —_— — —_— —_— R106 to chassds _— Set “'Station Selector” Adjust “Picture” | Fig. 34
switch to channel 8 control for —3
volts reading on
"WoltOhmyst”
2 Connrhrgﬂd 21,28 Hot used —_ Pictuze detector Not used Meter onlowest vollage Tisscondarycore | Figs, 3,
ﬁ’m’" end of | with 400 load resistor RIl8 Tange {top wtud) for 4&.33
5) in serisa cycle {Pin 6 of Y104) {Seo Hote 1) minimum  out-
with J000 mm! | modala- Run T101 adjustment | put
mica Hon screw Yout’”
capacilor
3 " 21,35 " _— " w Melez on lowest tange T101 for minis Fig, 33
{S+e Hote 1) mum output
4 " 228 " e " w “ T2 primary core Fig. 4
(bot&m stud) for
maximum  out-
pul
5 e 239 " — . s » " L0l for maxi-'| Fig.33
roum outpat
6 " 26.0 " — " " " L102 for maxi- Fig. 33
mum gulput
7 " 248 " _ e B w LI103 for maxi- | Fig.33
mum outpul
8 | Loosely coupled —_— Aptenna termi- | Sweep- Hot usad Junction K6 and Connect 1000 mmimica Select  low-fre- | Figs. 38,
o antenna nal ing Cl4ihrough 10,000 capaciior from pin 1 ﬁ\ua channel 41
terminals (See Hote 2} channel obm series resistor {grid) oI V101 Lo ground tof6), by 'Station
selected gn Fig. 38, page {Use short leads) lector,’ with an
In “Ad. , for location) omnulﬁy Bat te
just’’ sponse
column R
-] " See " " " Same a3 above Adjust signal genetator Selact anolher Align.
“Miso, trequency lo sound and “Hat”* channel if maent
column . picture R.F carriors of markers are nol Table
channel selected in at 907, point on balow
step B, Carrier Y'mark- first channel se-
ers’ must be at 90¢% or lecled. Checkhis
higher on the H.F 1e- channel with
Fponse curve, muhninh tor
desizred 90% re-
sponse
10 " 23 and " " " Piclura delastor Remove 1000 mmf cs- U response curve Figs, 4},
28,75 1e- Joad resistor R118 tho: ftrom sln 1 of is mot sssentislly 32
pectively ] | (Pin 6 of V104) 101 to groun a1 shown in Fig.
ure 32, with 25,75
. mo merker 60%
up on fesponse
curve slops, pro-
cond with step 11
11 A Same ax » " " " Retouch adjustments on T2, L101, L102 and Fige, 34,
above L1103, T2 aff low-frequency response. 3:?,32
L102 atfects h!?h-h uency responss, L101
and L103 affect “'middle’’ {raquancy responss

NOTE 1: Oscillation may ocour i i-f section s badly cut of alignment. Thia will be svidsnced by “excessive’” meler reading and is caused by the "ﬂ:ﬂqond" if slages
being tuned to approximataly the same l:oq;lenoy. If sncountered, adjust the core studs of L101, L1032, and L103 untl oscillation ceases. Qucillation may not
encountered untl procesding with steps 4, 5, ot 6 (Sws “Piclure LY Osclllation,’”” page 16),

NOTE 2: 1f swesp generator has “single ended” cutput, it will be noce"n; lo disconnect the lrapsmission-lne jumper lrom the terminals adjacant to lhe rf tube (V1). Feed
the swaep signal in from eilther torminsl to ground. The signal generalor marker signal may then be led into the unused terminal through a 5.6 mml capacitor.
An altsrnate method lor connecting a “sngle.onded’’ sweop gonerator iz fo use the lerminsting arrangetaent shown in Figure 30, page 17.

Picture Sound
Channel Carrier Carrier 3Ne 235 he
Number Freq. Me Froq. Mo

Teeiiireenernnee.. 452500000000, 4978
P ) B R T 65.75

3 28,75 Mo
3

4

: TUUUUR » & . RPN - ) By L

6

7

{60 UP sLoPE)

viiverreraen.. 833500 00ien..... BLTS -
e arirae s 175.25. i ceeeenenr .. 17975
Brrversee e B Figure 32—Typicat Overall Response Curve
10......... RPN |- - %L SNSRI 1 ¥ /.
i1.... Veraenes..19925,,... o enaeas 203.75
) - TG | 1+ ... S V.. 200,75
) T 21125, .0 eenaneaee s 21875 Note: See zecond paragraph of “Response Curves”,
Alignmen! Table {Carrier Frequencios) page 19,

20



ALIGNMENT PROCEDURE (Continued) 621T8
DISCRIMINATOR & SOUND I.F ALIGNMENT
CONNECT SIGNAL CONNECT SWEEP MISCELLANEQUS
STEP SIGNAL GEN, SWEEP GEN. CONNECT QONNECT CONNECTIONS REFER
No, | GENERATOR| FREQ. | OENERATOR! FREQ. “YOLTOHMYST' | OSCILLOSCOPE AND ADJUBT TO
TO MG TQ MC TO TO INSTRUCTIONS
i Grid of 2nd 21.25 Nol used e In series with 1 Hot used Run T108 lecondlq Adjust T108 prd. Figs. 41,
sound LF lube | al ] volt meg. teistor lo core (battom atud) “'out’ mary cors (lop , 33
(Pin10IV115) output Terminal “C" of stud) for max.
Ti08 mum output
(lunction of R18L
and R182)
2 " " " —_— Discriminator ouls " Adjust" VollObmyst'for|  Adjust TI0B sec- | Fige. 41,
ﬂ“' Pin 1 Veanter p4r0'’ onlowest gndary cors {bol- kI
116) range tom stud) for 2e10
d-o cubput
3 Hot used — Grid of 2nd Canter Hot used Discriminator oul- Check for symmatrical reiponta waveform Fige. 41,
sound &-{tube Ireq. ul (Pin 1 of (‘Fo:ﬂivo and negative). 1 not equal, adjust 33,35
{Pin 1 of V115) 21.35. GUGJ 108 primary core (fop atud) until response fa
Band» essontislly as shown in Figure 35 {vas Hote 1)
width
Ot
uipu
v
4 “Insert’ matker 21,25 Across T2 suc- | Sameas " Terminal A" ol —_— Adjust T107 pri. Figa. 40,
signalinto lat | wilh re- | ondary (oulside}| abave, T107 (“High' end maty and sacond. 34, 35
sound i grid duced winding, (Top | except of Ri76) ary cores  {lop
cireuit output of winding to | reduced and bollom) fer
chasyis) oulput maximum gain
{Se0 and symmelry
Hote 2) aboul the 21.25
me marker.Band.
widih sl B0, ve-
sponse should be
250 ke
{Ses Nole 3)

NOTE 1: The peaklo-peak bandwidth of the discrimlnalor should be approximately 350 ke and It should ba Lnear from 21,175 me to 21,323 ma.
NOTE 2: U & 60 cycle aweep rals is used, it will bs necessary to reduce the Hme conslant In the 2nd sound I grid circuit In order to reproduce the desized response curre,

To do this, shuat R176 (Tuuatuai WA of T107 to chassis) with 5600 oh

oame,

NOTE 3: The sweap generator output should be ael lo produce a proximately 0.3 voll pesk-to-peak al the gecond sound if grid return (Terminal “A" of T107) for final
touch-up on this adjusiment, Sigaalvoltage ln excens of 0.3 volt will tend to broaden the response curve—permiting misadjustment to pass unnolicad,

L103
@ .50
(ADJ, FOR

MAX. GAIN)

€

LI92
26,0 MC@ @) Nal.2s MC (ADJ.FOR
{ADS. FOR Tl MIN. QUTPUT IN

MAX GAIN) @ PIX, CHANNEL)
Liol

POWER
TRANS,

23.0 MC
{Ava. FOR
MAX. GAIN)
197 2L25MC (ADJ, FOR
MIN. OUTBUT
@ = [N PIX CHAND
2128 M
(ADJ. FOR @
MAX, GAIN) %

.

TV-20

Figure 33—7Top Chassls Adjusiments

AF UMIT SHOWH WITH SHIELD REMOVED

haY

+ ¥
OUTER ]
ROW i
TRIMMERS i
\@ [THZM)]
Hinnea” " ” ” Q:‘__?ﬁ::? POWER
ROW TRANSFORMER
-rmuuzns——ﬁ-s SHZES T 108
CONVERT.
TRANS, 22.8 MC N N l
(ADJ. FOR MAX GAIN) ADJUST "PICYURE
croum?\L FOA -3vOLTS
0 CHASSIS DURING
2125 MC IF. ALIGNMENT.
2125 MG (ADS FOR  MAX, GAIN]

ADJUST FOR ZERD
0C SIGNAL AT

OISCRIMIMATOR QUT-
PUT (tERl OF wig)

TERM .@

T 107

TERMC $OUNO

¥ 108
SOUND DiSC. IF TRAMS,
TRANS.

ay7-|

Flgure 34—Boitom Chassls I.F and Disctiminator Adjusiments

APPROX.

(A1}
SOUND
OISCRIMINATOR F
RESPONSE RESPONSE
Figure 35
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621TS ALIGNMENT PROCEDURE (Continued)

R-F AND CONVERTER LINE ALIGNMENT

CONNECT | S8IGNAL| CONNECT S8WEEP MISCELLANEOUS
STEP BIOGNAL OEN. BWEEP OEN. CONNEOT CONNECT CONNECTIONS HETER
No. | GENERATOR| FREQ., | GENERATOR| FREQ, {"VOLTOHMYST" | OSCILLOSCOPE AND ADJUST TO
TO MC TO Mo TO TO INSTRUGCTIONS
1 Hot used Hot used Junction of R106 Hot used Set Cl14 114 turns out Plature cantrol Fig. 36
and  green lead from max. cap, (See for —1.8 volts on
{rom R-F unil Hots} melay
2 Antenna 175.25 Antenna Swaesp- Hot ussd Junction RG and Connect 1000 mmi L25, L2s, 151 & Fig. 41
terminal & terminaty ing Cl4through 10,000 mica oapacilor trom L52 lor approx, Fig. 38
{loosely) 179.75 (Sae Hote 2 | channel ohm series resistor pin 1 {grid) of V10t to flat-top response Fig. 37
under"'Picture 7 {i? Fig. 38 for groun (Use short belwesn markers, N
and IF Trep atlon, loads}. Recelver on Mazkers abave
Adjustment’’ channel 7 10%
1able}
3 W 181,28 " channel " w Recelver on channel 8 | Chack to sae that Fig, 37
185,75 8 response s a» ?B)
v
4 W 187.25 " channsl i » Receiver on channe! 8 " Fig. 37
191,78 9 ?9)
8 " 193.25 " channel " “ Receiver on channel 10 " Fig. 37
197.75 10 80)_
[) " 199.25 " channel " " Receiver on channel 11 " Fig. 37
203.74 11 . ﬁl)__
7 " 208.25 " channel " » Receiver on channel 12 " Fig. 37
200.76 12 82)
8 » 211,25 " channel " " Recelver on channel 13 " !'[1. 7
218.75 13 (13
9 1T 1he response on any chennel (sleps 3 through 8} is below 707 al either marker, switch to that chanael and adjust 129, 126, LS1, &LS2 1o pull responss up on thal

channel. Then recheck stops 2 through 8.

10 Antenna £23.25 Anlenns Swesp- Hot used Tunction R6 and Racaiver on channel 6 11, L12, L37 & Fig. 35
terminal 87,73 terminals ing Cldthrough 10,000 L38 for responsa | Fig, 37
{loosely) (See Mota 2] channel ohm series rosistor as above {6)
under"Piclure 6 See Fig, 38 for
and I.F Tra aﬁors
Adjustment’”
table) ]
11 " 71.23 " channe) " " Receiver on channel § Chaeck to see that Fig. 37
81.75 8 responss i1 ae {5)
shove
12 " 67.28 " channel " " Receiver on channel 4 " Fig. 37
s i 1
13 " 61.25 " chennel " " Racelver on channel 3 " Fig. 37
8575 3 )
1 N §5.25 " channe! " " Recelver on channs) 2 " Fig. 37
59.74 2 3
15 " 45.25 " channel " " Recelver on ¢hanmoel 1 w Fig, 37
49,75 1 [(}]

16 Ifike responss on sny channel (nle‘eu 11 through 15) is below 707, al sithar marker, switch lo that channel and adjust L11, L12, 137, & 138 to pull reaponse up on that
channel. Then recheck ateps 10 through 15.

NOTE: In mos! teceivers, C14 i of fixed value,

L2} 3 TOUVND
CARAIAR CARRIER
RF UNIT SHOWH WITH SHiELD REMOVED CH'I:!!IL f:‘;l’ll.‘\ cnnil:uu
2
voured U406
ROW _ ECTIFICR
TRIMMERS. vz
\k A
4 ’ 23t POWER
o I 8% TRANSFORMER
TRIMMERS @ o T 108
sz LoNL26 L2
CHAN, 13 3 CHANNEL CHAMNEL CHANNEL
VERT G HAN13 10 9 [
%?g:cm’ ) ar
T 210+ 218 MC
CONVERT,
TRANS,
(s
ADJUST *PICTURE CHANNEL CHAMMEL CHAMHEL
CONTROL FOR =h3 1 4 [
T 107 ) VOLTS TO
Y108 SGUND CHASSIS DURING
SOUND DISC. IF TRANS, RF. ALIGHMEART
TRANS, B
BY 7-2 :
. CHAMNEL CHANNEL
3 t
Figure 36—PBotlom Chassis R-F and Converler Adjusimen!s

Figure 37—Typical R-F Response Cwives
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ALIGNMENT PROCEDURE (Continued) 621T8

R-F OSCILLATOR ALIGNMENT
*CONNEGT‘ BIONAL E%ONNEGT HET. CO| oT MIBCELLANEOUS
s | oRORET | O soer | YEERNGRARE | Wi | osoigghoorn | Ccowggrions | g
. Ny ' . B DJUST
Ho TO MO TO TO MO INSTRUCTIONS ! To
1 Antesnna 218.73 Pin 1 of V:116 Locssly coupled to 237 Hot used Fine tuning cenlerad L77 & L18 for Fig. 41
tarminals for #ig. gen. |[rf oso. for all adjustmants zaro on meter or Yig. 30
method only Recelver on chennel 13 bu‘l on hel. freq.
meter
2 w 709,78 W " 231 w Recelver on channel 12 L76 as shove Fig. 38
Scraw 12)
3 W 203,78 " W 228 " Recelver on channel 11 L74 as above Nig. 38
Seraw 11)
£ W 197.78 " w 2197 " Receiver on chansal 10 L72 as shove Fig. 33
{Screw 10)
8 " 19178 " " 213 " Raceiver on channel 9 | L70 an above Tig. 38
L (Screw 9}
[ w 188,78 " w 207 " Receiver on channel 8 168 a0 above Fig, 38
(Screw 8)-
7 - 170.78 " " 201 w Receiver on channel 7 | L66 as above Fig, 38
{Scrow
[] n 87.78 “ " 109 " Recaiver on channel 6 ﬁ &L164 s Fig. 39
ve
g A 81,73 " " 103 i Recelver on channel B L62 as above Flg. 38
(Screw B)
10 n .78 " " 93 w Recalrer on channel 4 L60 as above Tig. 38
(Screw 4)
11 “ 65,73 " w 87 " Roceiver on channe! 3 L58 as above Fig. 38
Sorew 3)
12 " 59.73 "o W 81 " Receiver on channel 2 L56 as abave Fig. 39
Screw 1)
13 " 49,78 " " 71 " Receiver on channel 1 LS4 a1 above Flg. 38
(Screw 1)
14 Repeat stops 2 through 13 as a check

#Mythod 1 requires signal genérator and “"WoltOhmyst”.
$Method Il zequires hetercdyne fraquency mater only.

RF UNIT SHOWH WITH SHIELD RLMOVED

CONNECT OS5CILLOSCOPE H!GH TERMINAL , 14 SERIES WITH A

FOMARSNSTOR Y0 THIS LUG, CIUNGTION OF R& AND L0}
DURING RA.F. ALIGNMEHT. CONVERTER GRID VOLTAGES ALSO
MEASURED FROM THiS POINT
. 0 POWER
i:%ﬁvﬂ ‘ TRAHSFORMER
TAMMERS [l 1108
™ L7
CHAN, 1D
OSCILLATOR 303;:-‘ b 4
s sssmere—— ADJUS THEN T

HNOTE POSITION  pFop CHANNEL T2

OF FLAT WHEN [ jisinpn CONVEAT.

SET FOR TRANS,

CHANNEL |

o
NOTE POSITION

OF FINE TUNING
DRIVE WIEL |
DURING -~
OSCILLATOR "'
ALIGNMENT /

t 0

TIoN
4 S0URD CISC.
\ ' TRANS,
-3

OSCILLATOR ADJUSTMENTS FOR CHANNELS
& AND 13 ARE ON SIDE OF AF. URNIT. BY 7-3

Figure 38—Front Chassls Oscillator Adfustments Figure 39—Boltom Chassis Oscillator Adjustments

CONVERTER GRID TRAP ADJUSTMENT (Cl4 in R-F Unit)
NOTE: In most zecelvars, Cl14 i1 of lixed value. Conisquantly, this adjurtment will not be 1equirsd.
GCONNECT SIONAL CONNECT SWEEP MISOELLANEOUS
STEP ‘B1O0NAL GEN. BWEEP GEN. CONNEGT CONNECTIONS REFER
No. GENERATOR FREO. OENERATOR FREQ. OSOIDLOSCOPB AND ADIUBT TO
TO MC TO MO ADJUSTMENTS
1 Antenna terminals | Required | Antenns ferminals Swesp Junction R6 and Clé Connact 1000 mmf mica Switch Ihrough chan- Figs, 39,
{loosely) markers | (See Note 2 undsz | Channel through 10,000 ohm | cap acilor from pin 1} nals 1o 6. Select chan- 41
{See Aliqn‘ “Pictuze I.¥ lochd series resistor ‘ﬂﬁd) of V101 to qwuncl nel with flat response
ment Algnment” Table) s short leads; and markers abore 90
‘l'ab'lsb “Adjutt’ '
F s page " " h Move 1000 mmi ca acilor Adjust Cld for vesponse Fige. 41,
from grid of Vi 01{ ocurve similay to lhat 39
{pin 1? of V102 to qround oblained abave




621TS CHASSIS TOP VIEW

REMOVE COVER D
FOR ACCESS TO
RIES AdS

Ri54A,8,C, RI189

RF CADLE

TI06
POWER
TRANSFORMER

Ti0]

® N 2

Li02

RED_)

HORIZ. & VERT.
DEFLECTION YOKE
LIOB, LIORLIi4, LIS, (RI0),RI5, CtH)

KINESCOPE CUSHION

Vila:

6BAS s
vl

LF, we RJE
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e
Vi3 &
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R183

RF CABLE
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RI08
PICTURE,

-
l [ I l "p-9209)
// \\ ‘oFF-0ON
LOUDSPEAKER SOUND~
NOTE: On some units, V116 {3 a 6ATS (see schematic diagram).

Figure 40—Chassis Top View (Showing Locallon of Major Components)
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CHASSIS BOTTOM VIEW 621TS

————— R 140 Riel
l UNDERNEATH UNDERNEATH rl
‘ 0

7

POWER
TRANSFORMER

TI106&

vios
GSNT-6G7T
HORIVZ, OSC,

R.F. UNIT

"ne TRANS
&ALS co’
it 4 v:n'r.&osc.
NERTICAL
' ERTICAL SWEEP
151 AUDIO v %ch"fur\:‘gf R4+
P-#2080 R 144
»
FINE *vaTica”
TunnG”
LOUDSPEAKER
8 =Y 'l-?(:‘:\;:'
*aTATION
s:\.tc‘rot"'/

NOTE: On some units, V116 is a BATS (see schematic diagram).

Figure 41--Chassis Boltom View (Showing Location of Mafor Components)
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621T8

WAVEFORM PHOTOGRAPHS

Peak to peak vollages shown are nominal when 114 volt peak to peak video signal is applied to st video amplitier (V105),

(K} Verlical (8 Volis, P to P}

<&  Video Signal Input to Ist Video 3>
Amplifler (At Pir § of VI104A)

<& Oulput of 1s! Video Amplifier B>
{Pin 4 of V105)

{D) Horlzontal {5.0 Volts, P to P)

Input {o Kinescope Grid
<& (Junction of L1056 and Green Lead B>
to Kinescope Socket}

(F) Horlzontal (32 Volis, P to P}

<& Inpul o Grid Sync Amplifier B>
{Pin 1 of Y106}

< Input to Sync Separalor B>
{Pin 2 of V106)

<K Qulpul of Sync Separator B>
{Pin & of V106)

(L} Horizonlal (7.5 Volia, P lo P)
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{M) Verlical (20 Volis, P to P}
Oulput of Integraling Net-
work
{lunction of R138 and C125)

{P) Plate of Verticel Ouiput Tube
{700 Volts, P to P)
{Pin § of V107)

{5} Grid of Horlrontal Oscillater
Tube
{Pin 1 of V108)

{v) Boosted 4B and Herizonlal
Linearlty Wavaform
{43 Volts, P o P)
{Term. 1 of T105)

WAVEFORM PHOTOGRAPHS

(N) Grid of Verlical OQscillator
Tube
(200 Volis, P to P)
(Pin 1 of VI07}

() Voliags Across Vertical De-
fleclion Colils of Yoke
(L1083, L103) {70 Volis, P to P)
{At Green Lead of T103 to
Cround)

(T) Plate of Horizontal Discharge
{200 Volis, P to P}
{PIn & of V108)

(W) Voltage Across Horlzontal
Deflection Colls of Yoke
(L114, LI15) (1440 Yolls, P
to PJ
(Pins 4 or 6 of VIill to
Ground)

27

621T8

{O) Input to Vertical Outpul Tubs
{45 Yolis, P to P}
tfunction of CI129 and C130)

(R} Inpui to Horizonlal Osclilator
Tube
(70 Volis, P to P}
{junction of R132 and Ri33)

(U} Plats of Horlzonial Qutpul
Tube

(Approx, 5060 Volts, P to P)

{Measured Through a Capacily
Volitage Divider Connected
from Top Cap of V109 fo
Ground)

(X) Response of Ist and 2nd
Video Amplifler Stages
(Marker at 3MC on Lefi)
(Video Sweep Input to Pin 1
of V105}

{Qutput; Pin 2 of V113 Socket)
(Diods Used Had 10 mmf,
Capacity)



621TS

Sorae of the possible troubles that may be encountered,
with their effacts and causes, are listed below:

NO RASTER ON KINESCOPE-—The effect of no raster can
be caused by the following:—

{1) Incorrect adjustment of ion trap magnet. Open coll;
neagative bleeder open; coils reversed.

(2) No high voltage. Check V109 (6BG6-G) and V110
(8016) tubes and circuits, If the horizontal-deflaction circuits
are operating, as evidenced by the correct waveform measured
on terminal 4 of horizontal ontput transformer T1035, the trouble
can be isolated to the high-voltage reciifier (V110) cirouit,
Either the high-voltage winding {points 2 to 3 on T108) is open;
the 8016 tube is defective; ita filament circuit is open; or the
high.voltage filter capacitor C142 is shorted.

(3) Damper lube (V111, 5V4.G) inoperative. Plate vollage
supply for 6BGE-G horizontal output tube is obtained through
the damper tube. Check tube, and heater winding on T106,

If tube is O.K., check L113 (horizontal linearity coil) for con- -

Hnuity, and capacilors C139 and C140 for short circuit.

(4) Defective Kinescope. Heater open; cathode “return”
circuit open.

{3) No plate voltage, Shorted electrolytic capacitor; open
spoeaker fleld coil, All +B measuremenls are accessible for
measurement by removing cover from bleeder box located
below antenna texminals. (See Figures 40 and 44.)

(6) Horizonlal osc. and discharge tube (V108, 63N7.GT)
inoperative. Check for sawtooth on grid of borizontal output
tube (V109, 6BG6-G). If not present, check wavelorms,
voltages, and components in V108 circuits,

HORIZONTAL DEFLECTION ONLY—If horizontal deflec-
Hion only is obtained, svidenced by a “straight line' across the
face of the Kinescope, it can be caused by the following:

(1) Vertical oscillator and oulput tube (V107, 8SNZ.GT)
inoperative. Check wavelorms and vollages on grid and plate,

(2) Vertical cutput transformer (T103) open.

(3) Vertical yoke open,

POOR VERTICAL LINEARITY—If adjustment of the
vertical height and linearity controls will not correct this
condition, any of the following may be the cause:

(1) Vertical output transformer (T103) defective.

(2) Capacitors C128.C or C127.B defective.

(3) V107 (6SN2-GT) defective. Check wavelorms and
vollages,

(4) Excess leakage or incorrect value in capacitor C130,

(5) Low plate and bias voltages. Chaok rectifier tube and
capacitors in B supply circuits,

(6) Capacitor C129 defective or incorrect in value,

POOR HORIZONTAL LINEARITY—If adjusiment of con.
trols does nol correct this condilion, check the following:

(1) Check or replace horizontal output tube (V109, 6BGE-G).

(2) Check or replace damper tube (V111, 5V4.G),

{3) Check wavelorm on’ grid of V108,

(4) Chack linearity coil L113 for short circuit.

(8) Check capacilors C139 and C140 for defects or incorrect
values,

(6) Check R165 for incorrect value or open circuil,

TRAPEZOIDAL OR NON-SYMMETRICAL RASTER—
This condition can be caused by:

Deofective yoke,

SERVICE SUGGESTIONS

WRINKLES ON LEFT SIDE OF RASTER—This condition
can be caused by:

Delaclive yoke due to R101, R15], or Cl41 (internal in yoke
assembly} being wrong value or open, These components are
mounted in rear of yoke assembly,

SMALL RASTER—This condition can be causaed by:

(1} Low +B or line voliage,

(2) Insufficient cutput from horizontal output tube V103
(6BG6-G). Replace fube,

RASTER—NO IMAGE, BUT ACCOMPANYING SOUND
—This condition can be caused by:

(1) No signal on Kinescope grid, Check picture i-f amplifier
tubes V101 (6AGS), V102 (6AGS5), V103 (6AGS), second
detector V104 (6H6), and video amplifier V103 (6SN7-GT).

(2) Bad contact to kinescope grid, (Lead to socket broken.)

SIGNAL APPEARS ON KINESCOPE ORID BUT IS
UNABLE TO SYNCHRONIZE THE PICTURE VER.-
TICALLY AND HORIZONTALLY—A condition of this
nature can be caused hy:

(1) Defective syno amplifier and separator tube (V106,
B8SNZ.GIT).

(?) Ittubeis O.X., check vollages, wavelormas and associated
circuils,

SIGNAL ON KINESCOPE GRID AND HORIZONTAL
SYNC ONLY—If this condition Is encountered, check:

Vertical integrating network capacitors C122, C123, C124,
C125, and resistors R136, R137, R138,

PICTURE STAEBLE BUT WITH POOR RESOLUTION—
If the piclure resolution ia nol up to standard, it may be caused
by any of the following:

(1) Sub-standard picture detector tube (V104, 6HE) or video
amplifier tube {V105, 65N7-GT). -

(2) Open video peaking coil, Check all peaking colls
(L104, L103, L106, L107) for continulty, Note that L105 and
L106 have shunting resistors.

(3) Leakage in V105 grid capacitor C118.

If above components are not found to be delective, check the
following:—

{1) Check all potentials in video circuits.

{2) Check Kinescope grid olrcuit for poor or dirly contacl,

(3) Check adjustment of foous conirol (R171). It should be
offective on either side of proper focus,

(4) Check and realign, if necessary, the picture i-f and r-f
circuits.

PICTURE SMEAR—This trouble can originate in either the
fransmitter or the receiver, Check reception from another
station, Normally, smear can be attributed {o phase shift at the
low-frequency end of the video characteristic. This can be
caused by Improper values of R and C in the video circuits.
Check for grid current on video amplifier tube V105,

PICTURE JITTER—

(1) If regular sectons at the left of the picture are displaced,
replace the horizontal output tube {(V109, 6BGE-G).

(2) Vertical instability may be due to loose connectiona or
“noise” received with the signal,

(3) Horizontal instability may be due to unstable transmitted
syne, or 1o “'noise.”’



CRITICAL LEAD DRESS 621TS

BECONDARY wWINDING
RRECY, Fil, WINDING

Drass speaker Held leads away from 6K6-GT (V118) socket ?RKS"B. :IABS FROM WINDINGS

and behind vertical outpul transtormer T103, N LEAR AS SHowN

Dress blue lead of vertical ouiput iransformer away from V118 HIGH VOLTAGE WINDING \ [[{ TERMINAL
socket, PRIMARY WINDING ‘yno

Dress plate leads of 6BG6-G (V109) and 8016 (V110) tubes
away from each other and away from width-control (L112) coil,

Twist leads from width.control (L112) coll,

T,

Dress leads from horizontal hold control (R186) away from

%
leads from vertical hold control (R144), %
%

7/
Keep loads from i-f transformera short.
In replacing components that have a connection to chassis / ATt Shi s
ground, be certain to make ground connection to same chassis 4 :::::::;::33:;:E:E:;:E:,E:;:;‘ :’:’:‘
lance that was used in original factory wiring,
COREH
If replacement of horizental cutput and high vollage trans-
former (1105} is required, check lead dress to be sure maxi. h\\

mum apacing between loads Is maintained, as shown in TITL)
Figure 42, Figure 42—T105 Lead Dress

NOTES

Modlfication of the synch circuit has been made in some recelvers installed in
low signal areas.

Modification # 1
C 119 is 100 mmf,, R 134 is 3.9 meqg. and is connected to chassis grd,
instead of to — 20 — volts,

Modification # 2
4 A -1 meg. resistor has been added from pin #3 of V-104B to chassis
q’l’ .

Antennag Wave Trap:

In some Instances inlerference may bs encountersd from FM siations that are on jhe Imuge frequency of a lolevision stalien. In
other inslances interlerence belween lwo lelevision alallons- may be observed,

Assume that lwo television stations In a c¢ily are operaling on channels 6 ond 10. When the receiver is tuned to channel 6, a small
amount of the oscillator volluge (109 mc.} Is prasent on the r-{ amplifier grid. This 108 mc. vollage becls with the channel 10 plclure car-
rler and produces an 84.25 mc, signal. Thiz slgnal falls within the channe! § range and inlerferes wilth the receplion of channe! 6.
similar case occurs hetween channels § and 7,

A series resonani trap across lhe r-f amplifier grid clrenit will remove the escillator volluge from the gzlds and will minimize [his
iype of interlerence. Sucg a trap wos installed on those receives which experienced 1hls lype of interference.

To adjust the {rap, lune in the stallon on which the interlerence is observed. Tune both cores of the Irap for minimum inlerference In
the plclure. Keop both cores approximalely equal, Turn one core 1% lurn from the orlginal position, then rexdjust the second core for
minimum interference in the plclure. Repsat unlil the best rejection is cbtained, For shop alignment the cores of this trap should be run
oul before procesding with r-f and converler line adjustment, After the receiver allgnment Is compleled, the irap should be retuned,

The illustralions below illusirate the schemalle diagrom and location of the trap.

ANTENMA TRAP

<3 cz ‘.‘i‘ STOCK NO. 73239
J I 6 3?- (c21, 22, L8t Lo2)
Laz z
fata W Fe
&6 WUME o 1
ReF ..L'{ g 2
AMP. i T %
. R3 g2 g
KO MIF.
C4 L
i 1) Lel
1) | [YEYST
:]--55 IVer N\
1 TRAP ADJ CORES
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621TS R-F UNIT WIRING DIAGRAM ...

TERM |
TO AN ' : - Tov1l4
=11 z . /TERH. §
o
2 et
h) Sa% To+1B5V.
e
[+ 3
p

T96205

In some R-F Units, capacitor Cl4 is a variable

trimmer and is connected between LS0 and ground. L30

is connected to R6.

NOTE

NOTE: In some units the tap on T2 is one turn lower than shown here.

[_tec |

o RIOE

TO+135

FINE TUNING

®

F

SWITEH CTONNECTIONS AS SHOWN

ARE VIEWED FROM DIRECTION OF ARROWS

NOTE: Capacitor C19 is not used in sorne R-F Units,

Figure 43—R-F Unit Wiring Diagram
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REPLACEMENT PARTS 621TS
STOCK STOCK
No. DESCRIPTION No. DESCRIPTION
R-F UNIT ASSEMBLY CHASSIS ASSEMBLIES
71504 | Capacitor—Ceramic, 0.68 mmf. (C13) KCs 21-1
71500 | Capacitor—Ceramic, 1.5 mmf. (C3, C4) 71894 | Bearing-~Bearing for r-f unit shat
71502 | Capacitor—Ceramic, 2.2 mml, $CIO) 71460 | Board-—"Antenna"” board
71520 | Capacitor—Ceramic, 4,7 mml. {C6, C7, C12) 71791 | Cable—R-F cable
45466 | Capacitor—Ceramic, 10 mmf. (C19} 66646 | Capacitor—Mica, 10 rmf, {C113)
33101 | Capacitor—Ceramic, 22 mmf, (Cl4) 48469 | Capacitor—Ceramic, 100 mmf. (C110)
65401 | Capacitor—Mica, 270 mmf. (C18) 65401 | Capacitor—Mica, 270 mmf, (C104, C108, C112, C156)
71540 | Capaciter—Ceramic, 270 mmi, (Cl, C2) 65398 | Capacitor—Mica, 470 mmf. (C133, C136)
71801 | Capacitor—Ceramic, 1500 mmf, (C8,C8,C9,C11,C17) 71450 | Capacitor—Ceramic, 500 mmf, (C142)
72122 | Goil—Channel #1 {ront and rear converler grid coll 71501 | Capacitor—Ceramic, 1500 mml. (C102, C105, C106,
and channel #1 front and rear r-f amplifier plate 107, Cl11, Cl14, C121, C145, Cids6, 0156)
coil (L1, L2, 127, L28} 72524 | Capacitor—Mica, 4700 mmf, {C126)
71469 | Coil—Channel #1 lront or rear oscillator coil (L53, 71436 | Capacitor—Electrolylic comprising 1 section of 250
L54 mid,, 10 volts and 1 seclion of 1000 mid., 6 volts
71480 | Coil—Channel #4 front and rear r-f amplifier plate (C132A, C132B)
coils (L7, L8) 70601 | Capacitor—Tubular, .002 mid., 200 volta {C123
71470 | Coil—Channel #2 front, channel #3 front, or chan- 70602 | Capacitor—Tubular, 0025 mid, 400 volis (Cl19,
nel ¥4 front oscillator coil {L56, 158, L60} C154, C155) :
71479 Coll—Channel #2 front and rear rf amplifier coils, 70606 Caémcitor—'l‘ubular, 005 mfd., 400 volts (C124, C125,
channel #4 front and rear converler grid coils, 159)
channel %2 front and rear, channel #3 front and 70610 Cagacitorm'l'ubular, 01 mid., 200 volis (C122, C135,
rear r4 amplifier plate coils (L3, L4, LS, L6, 129, 149, C157, C158)
L.30, 133, L34) 71770 | Capacitor—Tubular, .01 mfd., 400 volts (C143, C144)
72597 Co(illJ3—ICilfgg)nel #3 front and rear converter grid coils 71818 Ca(;éalcgg;r—oﬂ, impregnate&, 035 mid., 600 volls
72552 | Coil-—Channel %3 rear oscillator coll {L57 70615 Cagacitor—Tubular, .05 mid., 400 volts {C115, C120,
72553 | Coil-——Channel ¥4 rear oscillator cofl {E59 134, C138, C160}
71472 | Coil—Channel ¥5 rear oscillator coil (£61) 70638 | Capacitor—Tubular, 0.1 mfd., 600 volts 50140
7148) | Coil—Channel %35 front and rear converter grid coils, 71912 | Capacitor—Tubular, 0,1 mid., 200 volis (C130
channel #35 front and rear r-f amplifier coils (LY, 70617 Cagacitorm'l'nbular, 0.1 mid., 400 volis (C117, C118,
L10, L35, 136} 137
71471 | Coil—Channel # 2 rear or channel #5 front oscillator 70618 | Capacitor—Tubulax, 0.25 mid., 200 volts {C10L, C129
coil (LS8, L62) 71779 | Capacitor—Electrolytic comprising 1 section of
71492 | Coil—Channel %6 front and rear oscillator converfer mid., 300 volts, 1 section of 20 mid., 300 volls, 1
rid and r.f amplifier plate coils {L11, L12, L37, secton of 10 mfd.,, 300 volls and 1 section of 40
38, L63, L64) mid., 250 volts (C116A, C116B, C116C, C116D
71488 | Coil—Channel # 13 front oscillator coll {L78) 11780 | Capacitor—Electrolytic comprising 1 section of 80
71489 | Coil—Channel ¥ 13 rear oscillator coil (L77) mid., 450 volls and 1 seclion of 10 mid., 480 volis
71490 | Cotl—Channel %13 front converler grid or r-f ampli- (C1274, C127B)
fier plate coil (L26, L52} 71781 | Capacilor—Elecirolytic comprising 1 section of 40
71491 | Coil—Channel %13 rear converter grid or r-f ampli- mid., 450 volts, 1 section of 40 mid., 150 volis and 1
fier plate coil (L25, L51} section of 130 mid., 50 volts (C128A, C128B, C128C;
71806 | Coil-—Converter grid trap coil (L80) 71782 | Capacitor—Electrolylic comprising 1 section of
71505 | Coil—Heater choke coil (L79) mid., 450 volls and 1 section of 10 mfd., 350 volts] -
71493 | Conneclor—Segment conneclor (C131A, C131B)
71497 | Core—Channel %6 oscillator coil adjustable core 71718 Coil - Cathode trap coll (T101, C109)
71498 | Core—Channels #6 and #13 converter grid and r-f 71449 | Coil—Horizonlal linearity coil (L113)
amplifier coils adjustabls core 71793 | Coil—Peaking coil Lloz L107
71597 | Core—Channel #13 oscillator colls adjustable core 71528 | Coil—Peaking coil (1,105, R123
71463 | Detent—R-F unit detent mechanism and fibre shait 71529 | Coil—Peaking coil (L105, R119)
71465 | Disc—Rotor disc for fine luning stator {(Part of C18) 71429 | Coil—Width controt coil (L112)
71464 | Drive—Fine tuning pinch washer drive 71789 | Connector—Anode connector
71487 | Form—Coil form only for channals #6 and %13 coils 71521 | Contact—Hi-vollage capacitor lead conlact
-~less winding 11184 | Control—Brightness, picture control (R108, R128}
71462 | Loop—Oscillator to converler grid coupling loap 71788 | Control—Focus control (R171)
30732 | Resistor—47 ohms, Y2 walt (R8) 71440 | Control—Height control (R141) .
30880 | Resistor—150 ohms, V4 watt (B3, R1l, R13} 71447 | Control—Horizontal drive conirol (R161
34766 | Resislor—1000 ohms, V2 waltt (R4, R12, R14) 71441 | Control—Vertical linearily conirol (R148}
30494 | Resistor—4700 ohms, Y2 watt {R1, R2, R7) 71443 | Control—Vertical or horizonlal centering conlrol
3078 | Resistor—10,000 ohms, 12 wait (R5) (R152, R166)
3252 | Resistor—100,000 ohms, %2 watt (R9, R10) 71445 | Control—Verlical and horizontal hold control {R144,
30652 | Resistor-—1 megohm, %2 watt (R6} : RlSGl)
14343 | Ring—Retainer 1ing for drive 71785 | Control—Volume control and power switch (R183,
71475 | Sorew— # 4.40 x 396 adjusting sorew for colls L84, S101)
L56, 158, . 1 L62 71457 | Cord—Power cord and plug
71476 | Screw-— % 4-40 x 14 ” binder head screw for adjusting 71437 | Cover—Insulating cover for electrolytic capacitors,
colls {66, L68, L70, L72, L74, 176) #'s 71780 and 71781
71473 | Segment—Converter grid and r-f amplifier plate front 71783 | Cover—Insulating cover for eleclrolylic capacitors,
section’s segment less colls (Part of 52, 83 %'s 71436 and 71437
71474 | Segment—Converter grid, and rf amplifier plate 71509 | Cushion—Deflaction yoke hood upper cushion
seclion’'s segment less colls (Part of 52, S3) 71510 | Cushion—Deflection yoke hood lower cushion
71467 | Segment—0Qscillator section front segment less colls 71451 Nul—Sgeed nut to mount hi-voltage capacitor
{Part of S4) 18469 | Plate—Bakelite mounting plate for electrolytic capa-
71468 | Segment—Qscillator seclion rear segment less coils oitors %'s 71436, 71780, 71781, and 71782
(Part of S4) 71448 | Plug—2 prong male plug for power cable
71494 | Socket-—Tube socket, miniature 72066 | Resistor-—2,2 ohms, %3 watt (R187
71461 | Spring—Snap spring to hold fine tuning shalt and disc 72067 | Resistor—5.1 ohms, ¥4 watt (R190,
71466 | Stator—Oscillator fine tuning stator and bushing (Part 11956 | Resistor—39 ohms, % watt (R103, R112)
of C15 30732 | Resistor—A47 ohms, % watt (R120)
71507 | Transformer—Antenna transformer {T1) 71992 | Resistor-—56 ohms, 1 watt (R189)
72811 | Transformer—Converter transformer {stamped 13961 | Resistor—B82 ohms, Y2 watt (Ri74
970144.4) (T2, C16) 70715 | Resistor—100 ohms, 1 watt (R162
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621TS REPLACEMENT PARTS
BTOCK STOCK
No. 7 DESCRIPTION No. DESCRIPTION
30880 | Resistor—150 ohms, Y4 watt (R115) 21775 | Translormer-—Verticat oscillator transformer (T102}
71916 | Resistor—1000 ochms, 1 watt (R178, R185) 11774 { Transformer—Vertical output iransformer (F103)
34766 | Restator—1000 ohms, Y2 watt (R104, R109, R110, R113, 71792 | Trap—Ilon trap magnet (L110, L111)
20731 R117, Ri%mh%, 81/47, Ri )175 71777 Y°§fﬁngﬁ‘it)i°n yoke (1108, L109, L114, L115, R101,
731 | Resistor— ohms, ¥ watl .
30625; %eshlor—%% ol}:ms, :53 walt (g{%%
347 esistor— ohms, V2 walt
30730 | Resistor—2700 ohms, ¥ walt (R105) SPEAKER ASSEMBLY
géggg gesis'lor—3300 otms, E/wattu(ﬂflgg)g 92565.1W
7 esistor—3300 ohms, 12 wa o v
30694 | Resistor—3900 ohms, V2 watt (R111 71707 | Speaker—67 x 4* elliplical E.M, speaker complete
%‘75932 gz:;::oz—gg% gg;lzf :::1 3::: (Rllég}, R118, R132) NOTE: Ii stamping on i:é:w;al:er inkinshumegl does got
or—! , V2
14250 | Resislor—8200 ohms, ¥: watt (R137, R138) ?E;f:ceﬂm ;art:ebys?:faer:irngnt‘;mmgé'gl t;:u;r.
3078 | Resistor—10,000 ohms, % watt (R102, R1l4, R188) ber of insirument, number stamped on speake
gg;%g g::{::g::{g.% gtﬁ:’ ;/zw\;aﬂmﬁl%g?) and full description of part required,
18757 | Resistor—18,000 ohms, 1 watt (RI63
30492 | Resistor—22,000 ohms, %2 walt {R135,R136, R177, R193) MISCELLANECUS
71084 | Resistor—39,000 ohms, 1 watt (R130, R191)
30650 | Resistor--56,000 ohms, V2 watt (R142) 72427 | Back—Cablnet back
8064 | Resistor—82,000 ohms, ¥ watt (R155, R192) 72431 { Bracket—Safety glass upper bracket
3252 ne}s‘;sz%zw{gg,ooo ohms, % walt (R129, R145, R157, K%ggg g}ﬁfﬂ‘“gs;ﬁf""’, qﬂ:rss lower bracket
—QGirille clof
143% gesii?o;_.lig%?ggg ogmg‘ :/, walt }23) 72429 De&:ll—u‘t‘?fxféont So‘\imcti11 a;ghit;;ig;! f:})eic!c;r” decal for}
1 —330, . it (R17 n standar nets
33648 ngiiﬂg—m,ooo gh!:lz, ?z ‘\::ﬂ (3158), R176, R184) 72428 | Decal—"Piclure-Brightness and Horizontal-Vertical"
72521 | Resistor—470,000 ohms, 1 watt (R167) decal for walnut and standard mahogany cabinet
20562 | Reslstor—680,000 ohms: 13 watt (R169) 72823 | Decal—Control pa’nel decal ("OK.On Sound an
71786 | Resistor—Wire wound comprising 1 section of 1200 Statlon Selector” and “Picture Brightness an
?RPS%AB ﬁni%léBa)nd 1 section of 620 ohmsl 10 watt go;:zz?sl)al-‘feﬂ[cal decal for toaste mahogany
apin
71787 | Resistor—Voltage divider, comprising 1 section of 71984 | Decal—Trade mark decal
0000 ohms, 2.5 watt, 1 seclion of 120 ohms, 2 watt 71598 | Esculcheon—Channel marker escutcheon
alig‘ié)sactlon of B0 ohms, 1 watt (R154A, R154B, 3:23113% ;ell—.“;‘algg glfassti[elt (2 ;equir(?’d) tred)
'vot—Rubber foot for cabinet (4 require
71439 | Resistor—Wire wound resistor comprising 1 section 72430 i Glass—Salety glass
g! 5330 (E?llggjs' 20 watt and 2 sections of 500 ohms, 71534 Knob—dCI:lanneg selector knob (outer) for walnut or
wa standard mahogany instruments
30652 Re;lf;car——l megohm, % walt (R121, R131, R143, R160, 72568 Knobh—Cham;Iell selactor knob ({outer) for toasted
mahogany instruments
31449 ges}sior—}.g megolﬁms, i/: w?‘ﬂ (I(S'}g?) 71536 Kniob—l'{orifonla{ ho(}d ::;corilltast cor;tr«'i\lknob t(;nnew)
9063 | Resistor—1.8 megohms, 1 wa or waln standard mahogany instrumen
30649 | Resistor—2.2 megohms, V3 watt (R146 72569 Knolta———Ho:iz:;lal hold or conlggstc%nlllrol knob (inner)
31071 | Resistor—6.8 megohme, V2 walt {(R140 for toasted mahogany instruments
gggg gesislor—-?bB megc;}:ms, 3 wau'(?nll?:ﬁ RI60) 71533 Knobl—l—-l'ine tuning knob {(inner} for walnut or standard;
esislor—10 megohms, Y2 wat y ma any inatrumenis
31107 | Resistor—10 megohms, 2 walt (R168) 72567 { Knob— ineyluning knob (inner) for foasted mahogany]
72522 | Resistor—12 megohms, 2 watt (R169, R170) instruments
71456 | Scrow—Wing scraw for deflection yoke 71535 | ¥nob—Sound volume and power switch, vertical hold,
T | B e wotal, for 8016 ube e oy ntiromosts for walnut o
—Tu at, oclal, standard mahogany instzuments
72516 | Socket—Tube socket, miniature, 7 contact for 6AUG 72568 | Knob—Sound volume and aner switeh, vertical hold]
3 So:idlsa'ﬁl?) tui:cesket mintalure. 7 contact or?r!ig!:tnes:c&n!rolkno {outer) for toasted mahog
6500 el—Tube socket, re, 7 contac any instrumen
31251 | Socket—Tube socket, oclal, 8 conlact 71537 | Knob—=Sound volume and power switch knob (inner)
71559 | Spring—Grounding spxing for hi-vollage capacitor for walnut or standard mahogany insiruments
71426 Tr?ns Orm(elfﬁf“i'.tl'(}?cl?foﬁm thizd picture i-f trans. 72566 Kn!ob—Sotuxtxid vo!llume and power s‘wilch knob (inner)
ormer ; e or toasted mahogany instruments
71427 | Transformer—Sound discriminator transformer (T108, 71538 | Spring—Spring clip for esculcheon
L118, L119, €151, €152, C153}) 14270 | Spring—Relaining spring for knob, #'s 71534, 71635,
71776 | Transformer—Audio output transformer {T109) 71837, 72565, 12566 and 72568,
71416 | Transformer—Hi-vollage transformer (T105) 4992 | Spring—Retaining spring for knob, #'s 71533 and
71773 | Transformer—Horizontal oscillator transformer (T104) 12567
71772 Tra'i‘:iafor)mer——l’owar transformer, 110 volts, 60 cycle 30330 Sp;izré%g—ﬁataining spring for knob, #'s 71536 and
71424 | Transformer—Sound i-f translormer (T107, L1186, L117, 71539 | Support—Support siide with rubbar cushion fo
C147, C148) kinescope (4 required) l.l

NOTE: On those units utilizing the sound channel circuit shown in the lower left corner of the schemaltic diagram,
the following paris list changes are effective:

Stock No. 71405— Transformer—Converter transformer (staraped 970144-2) (T2, G16) is used in place of Stock No.
72811 Transformer.

Cl114 is not used.

R178 is Stock No. 71914—Resistor, 10,000 ohras, 1 watt.
R177 is same as R102.

Stock No. 72516--Sockel—Tube socket, miniature, 7 contact for 6AUS and 6BAG tubes—is not used.

APPLY 'TO YOUR RCA DISTRIBUTOR FOR PRICES OF REPLACEMENT PARTS
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