RADIO CORP. OF AMERIC/

MODEL BT830, CHAS
KCS-20J-1, KCS~20K~2

Walnut, Mahogany or Toasted Mahogany

GENERAL DESCRIPTION

a thirty-tube, direct-viewing, 10” table model, hold: Stabilized vertical hold; Two stages of video amplifica-

Television Receiver. The receiver is complete in one unit and
is operated by the use of seven front-panel controls. Features

tion; Noise saturation circuits; Three stage sync separator and

of the receiver include: Full thirteen channel coverage: F-M clipper; Four me. band width for picture channel, and Re-
sound system; Improved picture brilliance; A-F-C horizontal duced hazard high voltage supply.

PICTURE SIZE ...

R-F FREQUENCY RANGES

6%" x 8%2" 2" radius at corner

ELECTRICAL AND MECHANICAL SPECIFICATIONS

DIMENSIONS (inches)

RECEIVER ANTENNA INPUT IMPEDANCE. .300 ohms balanced

Length Height Depth

Picture Sound Receiver ) ) »
Channel  Channel Carrier Carrier RF Osc. Cabinet (Outside - 26 14'% 19
Number  Freq. Mc. Freq. Mc. Freq. Mc.  Freq. Mc. Chassis Base (Outside) . 194 3% 15%2
................ 44-50............... Chassis Overall ... 213% 113% 16'8
..54-60...
..60-66.
66-72. RCA TUBE COMPLEMENT
.76-82.. Tube Used Function
92-38.. (1) RCA 6J6 .oooroooieooesssvreoeeor e RF_Amplifier
174-180 (2) RCA 6J6 .. RF Oscillator

....192-198
....198-204.
. .204-210.
.............. 210-216............

FINE TUNING RANGE

POWER SUPPLY RATING
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(3) RCA 6J6 ...
(4) RCA 6BA6 ..
(5) RCA 6BAG6 ..
(6) RCA BAU& ..
(7) RCA BALS ..
(8) RCA BATE .

(399 RCA BKSGT
(10) RCA BAGS ..ocooviiiieeeeceeeee

Plus and minus approximately 300 ke on channel 1 and plus (I1) RCA BAGS ..
and minus approximately 750 kc on channel 13. (12) RCA 6AGS ..

(13) RCA BAGS ..
(14) RCA BALS ...

KCS 20J-1 ....ccccoviviiivieeeenne. 115 volts,, 60 cycles, 320 watts 16) RCA BK6GT .
KCS 20K-2 ... ..115 volts, 50 cycles, 320 watts 517; RCA 6SK7 ...

(18) RCA 6SH7 ..
AUDIO POWER OUTPUT RATING (199 RCA B6SN7GT ............
Undistorted .. 2.5 watts
Maximum . 4 watts (20) RCA 6]5 ...

(21) RCA BK6GT ............
LOUDSPEAKER (92573.2) (22) RCA 6ALS ...

{23) RCA 6K6GT .
Type .o 5 x 7 inch Permanent Magnet Dynamic (24) RCA BACT
Voice Coil Impedunce .............................. 3.2 ohms at 400 cycles (25) RCA BBGSG":‘...

! (26) RCA 5V4G ...

WEIGHT (27) RCA 1B3-GT/8016
Chassis with Tubes in Cabinet (less Kinescope) ........... 80 lbs. (28) RCA 5U4G
Shipping Welght ..o s 93 lbs. (29) RCA 10BP4

Converter
. lst Sound IF Amplifier
... 2nd Sound I-F Amplifier
. 3rd Sound IF Amplifier
<. Sound Discriminator
. 1st Audio Amplifier
. Audio Output
lst Picture I-F Amplifier
.. 2nd Picture I-F Amplifier
3rd Picture IF Amplifier
.................. 4th Picture I.F Amplifier

. Picture 2nd Detector and D-C Restorer
(15) RCA BAUS ..

.......................... Ist Video Amplifier

... 2nd Video Amplifier

... lst Sync Amplifier

................................... Sync Separator

2nd Sync Amplifier and Horizontal
Discharge

. Vertical Sweep Oscillaor and Discharge
...................... Vertical Sweep Output

Horizontal Sync Discriminator

.............. Horizontal Sweep Oscillator
Horizontal Sweep Oscillator Control

................ Horizontal Sweep Output
. Horizontal Reaction Scanning

. High Voltage Rectifier
t‘ower Supply Rectifiers (2 tubes)
. s Kinescope
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ELECTRICAL AND MECHANICAL SPECIFICATIONS (Continued)

PICTURE IF FREQUENCIES OPERATING CONTROLS (front panel)

Channel Selector

Picture Carrier Frequency ............ .
Fine Tuning

Adjacent Channel Sound Trap
Accompanying Sound Traps
Adjacent Channel Picture Carrier Trap

........................................... Dual Control Knobs

Picture
Sound Volume and On-Off Switch } """"" Dual Control Knobs

SOUND IF FREQUENCIES Picture Horizontal Hold 1 Dual Control Knob
Sound Carrier Frequency ..., 21.25 Mc. Picture Vertical Hold ( """""""""""""""" ual Lontrol Anobs
Sound Discriminator Band Width between peaks) ........ 350 ke Brightness ........c.ccccorvimveiiverecierencenans Single Control Knob
VIDEO RESPONSE .......cccooiimimmiimnneeneenee s To 4 Mc. NON-OPERATING CONTROLS not including rf & if adjust-
ments)

FOCUS .....ooviiiniirnnncinnnenensere st enssssass s sasssssssssesssssens Magnetic Horizontal Centering ...........ccccocevevnnen. rear chassis adjustment
Vertical Centering ..........ccceceecueeeennne. rear chassis adjustment

SWEEP DEFLECTION . oooooooooooeeoeeeeooeeeeeeeee e ereeeenees Magnetic Widtk .. .... Tear chassis screwdriver adjustment
Height ... rear chassis adjustment

. Horizontal Linearity ........ top chassis screwdriver adjustment

SCANNING ... Interlaced, 525 line Vertical Linearity .................. rear chassis adjustment
Horizontal Drive .............ccccoooeeinin, rear chassis adjustment

HORIZONTAL SCANNING FREQUENCY ... 15,750 cps Horizontal Oscillcior Frequency .......... rear chassis adjustment
Horizontal Oscillator Phase .............. bottom chassis adjustment

Focus ..o rear chassis adjustment

VERTICAL SCANNING FREQUENCY ..o 60 cps Focus Coil ...ccccoovevoivirriricinnan top chassis wing nut adjustment
Ion Trap Magnet .... .. top chassis thumb screw adjustment

FRAME FREQUENCY (Picture Repetition Rate) .................. 30 cps Deflection Coil .........ccccocoe.. top chassis wing nut adjustment

HIGH VOLTAGE WARNING

OPERATION OF THIS RECEIVER OUTSIDE THE CABINET OR WITH THE COVERS REMOVED, 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 NECES-
SARY 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 subjected to considerable air pressure. For these

reasons, kinescopes must be handled with more care than ordinary receiving tubes.

The large end of the kinescope bulb—particularly that part at the rim of the viewing surface must not be struck, scratched or sub-
jected to more than moderate pressure at any time. In installation, if the tube -sticks or fails to slip smoothly into its socket. or de-
flecting yoke, investigate and remove the cause of the trouble. Do not force the tube. Refer to the Receiver Installation section for de-
tailed instructions on kinescope installation. All RCA kinescopes are shipped in special cartons and should be left in the cartons until

ready for installation in the receiver. Keep the carton for possible future use.

© John F. Rider
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OF AMERICA ODEL 8TS30,

OPERATING INSTRUCTIONS

The {cllowing adjustments are necessary when tuming the
receiver on for the first time.

1. Turn the receiver "ON" and advance the SOUND VOL-
UME control to approximately mid-position.

2. Set the STATION SELECTOR to the desired channel.

3. Turn the PICTURE control fully counter-clockwise.

4. Turn the BRIGHTNESS control clockwise, until a glow

appears on the screen then counter-clockwise until the glow
just disappears.

5. Tum the PICTURE control
clockwise until a glow or pat-

—

KC8-20J-1, KCS~20K-2|

9. Adjust the PICTURE control for suitable picture con- |

trast.

10. After the receiver has been on for some time, it may be

necessary to readjust the FINE TUNING control slightly for |

improved sound fidelity.

11. In switching from one station to another, it may be ||

necessary to repeat steps number 6 and 9.

12. When the set is turned on again after an idle period,
it should not be necessary to re-
peat the adjustments if the posi-
tions of the controls have not

tern appears on the screen.

6. Adjust the FINE TUNING
control for best sound fidelity
and SOUND VOLUME for suit-
able volume.

7. Adjust the VERTICAL hold

been changed. lf any adjust-
ment is necessary, step number
€ is generally sufficient.

13. If the positions of the con-
trols have been changed, it may
be necessary to repeat steps
number 1 through 9.

\PR

control until the pattern stops

/’T@j

vertical movement.

HOLD
HORIZONTAL
HOLD

8. Adjust the HORIZONTAL
hold control until a picture is ob-
tained and centered.

BRIGHTNE&S [ \-VERTICAL

NOTE: If any difficulty is ex-
perienced with steps number 7
or B, turn the PICTURE control
Y4 turn counterclockwise and re-
peat those adjustments,

STATION
SELECTOR

CHANNEL NO:
FINE TUNING

Ve
PICTURE
OFF=ON
SOUND
VOLUME

Figure 1—Receiver Operating Controls

INSTALLATION INSTRUCTIONS

The Model television receiver is shipped complete in
one carton except for the 10BP4 kinescope. The kinescope is
shipped in a special carton and should not be unpacked until
ready for installation.

UNPACKING—To unpack the receiver, tear open the carton
bottom flaps, pick the receiver up from under the bottom
of the cabinet and lift it out of the shipping carton.

The cabinet safety glass front panel is packed in a cardboard
box. Remove the box and unpack the panel. Take off the
cabinet top and back.

The operating control knobs are packed in a paper bag which
is tied to the inside of the cabinet brace. Remove the bag.

Remove the protective cardboard shield from the 5U4G recti-
fier. Make sure all tubes are in place and are firmly seated
in their sockets.

Loosen the two kinescope cushion adjustment wing screws and
slide the cushion toward the rear of the chassis. Loosen the
deflection yoke adjustment, slide the yoke toward the rear
of the chassis and tighten. See Figure 2 for the location of
the cushion and yoke adjustments.

KINESCOPE DEFLECTION Focus
YOKE a'm. COIL ADJ.N

1\ FRONT MAGNET GAP
‘ON THIS SIDE AND EVEN
WITH REAR MAGNET GAP

Figure 2—Yoke and Focus Coil Adjustments

©John F. Rider

From the front of the cabinet, look through the deflection yoke
and check the alignment of the focus coil with the yoke. If
the focus coil is not in line, loosen the three focus coil adjust-
ment wingnuts and raise, lower, or rotate the coil until align-
ment is obtained. Tighten the wingnuts with the coil in this
position.

Loosen the two lower kinescope face centering slides, and set
them at approximately mid position. See Figure 3 for loca-
tion of the slides and their adjustment screws.

TO INSTALL CABINET FRONT PANEL, INSER™
INSIDE  CABINET.

“SE SCREWS

O

KINESCOPE
CENTERING

SLIDE
ADJUSTMENT
SLIDES SCREWS

Figure 3—Cabinet, Front View

KINESCOPE HANDLING PRECAUTION—Do not open the kine-
scope 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 the kinescope. Keep the kinescope away from the
body while handling. The shipping carton should be kept for
use in case of future moves.
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INSTALLATION INSTRUCTIONS

INSTALLATION OF KINESCOPE—The kinescope second anode
contact is a-recessed metal well in the side of the bulb. The
tube must be installed so that this contact is approximately on
top. The final orientation of the tube will be determined by
the position of the ion trap 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
metal flags, as shown in Figure 4. The kinescope must be
installed so that when looking down on the chassis, the two
flags will be seen as shown in Figure 2.

/ﬂ)ﬁl

FLAGS usas

UogJu

Figure 4—Ilon Trap Flags
Insert the neck of the kinescope through the deflection and
focus coils as shown in Figure 5 until the base of the tube
protrudes approximately two inches beyond the focus coil.
If the tube sticks, or fails to slip into place smoothly, investi-
gate and remove the cause of the trouble. Do not force the
tube.

Figure 5—Kinescope Insertion
Early production receivers employed an EM type of ion trap
magnet like that in the model 630TS receiver. Late production
receivers employed a PM type magnet as shown in Figure 2.

If an EM type of magnet is applied, slip the assembly over
the neck of the kinescope with the coils down and the large
coil towards the base of the tube. Tighten the magnet ad-
justment thumbscrews sufficiently to hold it in position but still
free enough to permit adjustment.

1f the PM type is employed, slip the assembly over the neck
of the kinescope with the large magnet towards the base of
the tube and with the arrow on the assembly up as shown in
Figure 2. The front magnet is movable on the assembly. The
correct position of the front magnet is with the gap on the left
side (from the rear of the cabinet) and even with the gap of
the rear magnet.

Connect the kinescope socket to the tube base. Insert the
kinescope until the face of the tube protrudes approximately
one-quarter of an inch outside the front of the cabinet. Ad-
just the four centering slides until the face of the kinescope is
in the center of the cabinet opening. Tighten the four slides
securely.

Wipe the kinescope screen surface and front panel safety
glass clean of all dust and finger marks with a soft cloth
moistened with the Drackett Co.’s “"Windex" ur similar cleaning
agent.

Install the cabinet front panel as indicated in Figure 3.

To install the front panel place the lip on the bottom of the
panel in the recess below the kinescope opening and push the

top in. Insert the two screws from the bag with the knobs into
the back of panel as shown in Figure 3.

Slip the kinescope as far forward as possible. Slide the
kinescope cushion firmly up against the flare of the tube and
tighten the adjustment wing screws. Slide the deflection
yoke as far forward as possible. Connect the high voltage
lead to the kinescope second anode socket.

The untenna and power connections should now be made.
Turn the power switch to the. “on' position, the brightness
control fully clockwise, and picture control counter-clockwise.

ION TRAP MAGNET ADJUSTMENT —The ion trap rear magnet
poles should be approximately over the ion trap flags as
shown in Figure 2. Starting from this position adjust the mag-
net by moving it forwards or backwards at the same time ro-
tating it slightly around the neck of the kinescope for the
brightest raster on the screen. Reduce the brightness control
setting until the raster is slightly above average brilliance.
Adjust the focus control (R184 on the chassis rear apron) until
the line structure of the raster is clearly visible. Readjust
the ion trap magnet for maximum raster brilliance. The final
touches on this adjustment should be made with the brightness
control at 1he maximum position with which good line focus
can be main

FOCUS COII. AD]USTMENTS—Tum the centering controls R18]
and R211 to mid position. See Figure 6 for location of these
rear apron controls.

If a corner of the raster is shadowed, it indicates that the
electron beam is striking the neck of the tube. Loosen the
focus coil adjustment wing nuts and rotate the coil about its
verticul and horizontal axis until the entire raster is visible,
approximately centered and with no shadowed corners. Tighten
the focus coil adjustment wing nuts with the coil in this posi-
tion.

( LI9s N
WIDTH .O
CONTROL S
ON TOP OF
CHASSIS
L201
HORIZCNTAL
LINEARITY

~a
TIOO FREQ. ADJ.
“‘@z*um e

9 R1a7

EIBQ

R21I R18I
Qa Q\. A -
HORITONTAL YERTICAL FOCUS VEE‘IIC&L | HEIGHT NORITONTAL
CENTERING CENTERING lluullTl’ DRIVE
VIDEO PEAKING LINK
NOTE - TI0O8 PMASE ADJ. IS UNDPER CHASSIS M$533

Figure 6—Rear Chassis Adjustments
DEFLECTION YOKE ADJUSTMENT -If the lines of the raster
are not horizontal or squared with the picture mask, rotate
the deflection yoke until this condition is obtained. Tighten
the yoke adjustment wing screw.

PICTURE ADJUSTMENTS—It will now be necessary to obtain a
test pattern picture in order to make further adjustments. See
steps 2 through 9 and the note of the receiver operating in-
structions on page 3.

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT - Turn
the horizontal hold control to the extreme counter-clockwise
position. The picture should remain in horizontal sync. Mo-
mentarily remove the signal by switching off channel then
back. Normally the picture will pull into sync. Turn the
horizontal hold control to the extreme clockwise position. The
picture should remain in sync. Momentarily remove the sig-
nal. Again the picture should normally pull into sync.

If the receiver passes the above checks and the picture is
normal and stable, the horizontal oscillator is properly aligned.
Skip “Alignment of Horizontal Oscillator and proceed with
‘FOCUS’ adjustment.”

©John F. Rider
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RICA

INSTALLATION INSTRUCTIONS

ALIGNMENT OF HORIZONTAL OSCILLATOR - If in the above
check the receiver failed to hold sync with the hold control
at either extreme or failed to pull into sync after momentary
removals cf the signal, make the adjustments under “Slight
Retouching Adjustments.” If, after making these retouching
adjustments, the receiver fails to pass the above checks or
if the horizontal oscillator is completely out of adjustment, then
make the adjustments under “"Complete Realignment.”

Slight Retouching Adjustments Tune in a Television Station
and odjust the fine tuning control for best sound quality. Sync
the picture and adjust the picture control for slightly less
than normal contrast. Turn the horizontal hold control to the
extrem.e position in which the oscillator fails to hold or to
pul in. Momentarily remove the signal. Turn the TI108 f{re-
quency adjustment on the chassis rear apron until the oscil
lator pulls into sync. Check hold and pullin for the other
extreme position of the hold control.

Complete Realignment-—Tune in a Television Station and ad-
just the fine tuning control for best sound quality.

Turn the TI08 irequency adjustment on rear apron until the
picture is synchronized. Adjust the picture control so that the
picture is somewhat below average contrast level.

Turn the T108 phaose adjustment screw (under chassis) until
the blanking bar, which may appear in the picture; moves
to the right and off the raster. The range of this adjustment
is such that it is possible to hit an unstable condition (ripples
in the raster). The screw must be turned clockwise from the
unstuble position. The length of stud beyond the bushing in
its correct position is usually about 12 inch.

Turn horizontal hold to the extreme counter-clockwise positigp.
Turn T108 frequency adjustment clockwise until the picture
falls out of sync. Then turn it slowly counter-clockwise to the
point where the picture falls in sync again.

Read,ust T108 phase adjustment so that the left side of the pic-
ture is close to the left side of the raster, but does not begin to
fold cver.

Turn horizontal hold to the extreme clockwise position. The
right side of the picture should be close to the right side of the
raster, but should not begin to fold over. If it does, readjust
the phase control.

Momentarily remove the signal. When the signal is re-
stored, the picture should fall in sync. If it doesn’t, turn T108
frequency adjustment counter-clockwise until the picture falls
in sync.

Turn horizontal hold to the extreme counter-clockwise position.
Remo>ve the signal momentarily. When signal is restored, the
picture should fall in sync.

NOTE: If the picture does not pull in sync after momentary
removals of the signal in both extreme positions of horizontal
hold, the pull-in range may be inadequate, though not neces-
sarily. A pullin through %4 of the hold control range may
still be satisfactory.

There is a difference between the pullin range and hold-in
range of frequencies. Once in sync, the circuit will hold
about 50% to 100° more variation in frequency than it can
pull in. The range of the horizontal hold control is only ap-
proximately equal to the pullin range, considerable variation
may be found due to variations in the cutoff characteristic
of the horizontal oscillator control tubes, V124.

FOCUS— Adjust the focus control R184 for maximum definition
of the vertical wedae of the test pattern.

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS - Adjust
the height control (R169 on chassis rear apron) until the picture
fills the mask vertically (6”& inches). Adjust vertical linearity
(R178 on rear apron), until the test pattern is symmetrical from
top to bottom. Adjustment of either control will require a read-
justment of the other. Adjust vertical centering to align the
picture with the mask.

WIDTH AND HURIZONTAL LINEARITY ADJUSTMENTS - Turn
the horizontal drive (R187 on rear apron) clockwise as far as

©John F. Rider

possible without causing crowding of the right of the picture.
This position provides maximum high voltage to the kine-
scope second anode. Adjust the width control (L196 on rear
chassis) until the picture just fills the mask horizontally (82
inches). Adjust the horizontal linearity control L201 (see Fig-
ure € until the test pattern is symmetrical left to right. A
slight readjustment of the horizontal drive control may be
necessury when the linearity control is used. Adjust horizontal
centering to ulign the picture with the mask.

If repeated adjustments of drive width and linearity fail to give
proper linearity, it.may be necessary to move the tap on R209,
which is located in the high voltage compartment. Adjust-
ments of drive, width and linearity must then be repeated.
Theck lo see that all cushion, yoke. focus coil and ion trap
magnet thumb screws are tight. Replace the cabinet back
and top. Make sure that the back is on tight, otherwise it
may rattle at high volume.

CHECK OF R-F OSCILLATOR ADJUSTMENTS—With a crystal
calibrated test oscillator or heterodyne frequency meter, check
to see if the receiver r-{ oscillator is adjusted to the proper
frequency on all channels. If adjustments are required, these
should be made by the method outlined in the alignment pro-
cedure on page 8. The adjustments for channels 1 through
5 and 7 through 12 are available from the front of the cabinet
by removing the station selector escutcheon as shown in
Figure 7. Adjustments for channels 6 and 13 are under the
chassis.

VIDEO PEAKING LINK- A video peaking link is provided
{see Figure 6) to permit changing the video response. If the
pictures Irom the majority of stations look better with the
Yink closed, (2-3 position) then the link should be placed in
that position. However, if transients are produced on high
contrast pictures then the link should be left open (1-2 position).

NOTE POSITION OF

STATION SELECTOR
FINE TUNING

< FLAT WHEN 3ET FOR
. CHANNEL 1.

NOTE
POSITION
OF FINE
TUNING
CRIVE WHEEL
DURING
OSCILLATOR
ALIGNMENT

OSCILLATOR ADJUSTMENT:
FOR CHANNEL NUMBER

TO REMOVE ESCUTCHEON sLIDIE
SPRING CLIP TO LEFT

Figure 7—R-I' Oscillator Adjustments

ANTENNA TRAP--In some instances interference may be en-
countered from FM stations that are on the image frequency of
a television station. In other instances interference between
two television stations may be observed.

Assume that two television stations in a city are operating on
channels 6 and 10. When the receiver is tuned to channel 6,
a small amount of the oscillator voltage (109 mc.) is present
on the r-f amplifier grid. This 109 mc. voltage beats with the
channel 10 picture carrier and produces an 84.25 mc. signal.
This signal falls within the channel 6 range and interferes
with the reception of channel 6. A similar case occurs be-
tween channels 5 and 7.

A series resonant trap across the r-f amplifier grid circuit will
remove the oscillator voltage from the grids and will eliminate
this type of interference. In production, this trap is adjusted
to reject the channel 6-10 interference. However, in the field,
it may be necessary to retouch the adjustments or to readjust
the trap for channel 5-7 or FM image interference.

To adjust the trap in the field, tune in the station on which
the interference is observed. Tune both cores of the trap for
minimum interference in the picture. See Figure 8 for the lo-
cation of the trap. Keep both cores approximately the same
by visual inspection. Then, turn one core '2 turn from the
original position and repeak the second for maximum rejec-
tion. Repeat this process until the best rejection is obtained.
For shop alignment of the trap see the alignment procedure
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Figure 8—Chassis Top View
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