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GENERAL DESCRIPTION

All models are color television receivers, capakble of reception of either hlack and white or color programs. The regeivers employ
a shadow mask, three gun, directly viewed metal kinescape.

Madels without a "U" designation in the model number are receivers with VHF only and feature full 12 channel VHF coverage.
Models with the ""U"" designation in the model number are UHF /VHF receivers and feature full 12 channel VHF coverage plus any
UHF channels desired.

The receivers fealure: intercarrier FM sound svstem: stabilized horizontal AFC; magnetic convergence and electrostatic focus:
crystal controlled AFC color synchranization; low leval coler demodulation and a color “killer” cireuit to disable the color channel
during black and white reception,
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ELECTRICAL AND MECHANICAL SFECIFICATIONS TrEY
PICTURE SIZE—Approx. 254 sg. ins. on a 21AXP22A RCA TUBE COMPLEMENT o4
Kinescope Tube Used A ¢ Funection
TELEVISION R-F FREQUENCY RANGE Tuner KRK40R (Models with VHF only)
i : 1

Models 21.CT.7835 to 21.CT.7967 [}] RCA :i;}?ﬂ... S W Sl R-F ﬁ\cr:-.;l:.u:.her

All 12 VHF channels 54 me, fo 88 me., 174 me. to 216 me. {2} Hea L L e ¥ Uscillator and Mixer
: { folg)

Models 21.CT-7835U, 21.CT-7867U VIR e Sl i
finy of 70 UHF channels .. _ 470 me. to 890 me. W) o AT it
Any of 12 VHF channels. 54 mc. to BB me., 174 me. to 216 me. (2) RCAGBOTA. ... . .. I{f]-l[‘[l}%g' f‘:;gltij::
INTERMEDIATE FREQUENCIES {(3) RCA 6X8. -...._ VHF RF Oscillator & Mixer
Ficture I.F Carrisr Frequency.. ... ... ... ../ .. . 4578 me. Al Models
Sound LF Carrier Frequency................... 4135 mo. (4 RCA GDES. . ... .. .. R Ly .1st Picture I.F Amp,
Color Sub-Carrier Frequency (Nominal) 42.17 mec. {5} RCA 6DE6. . ___ =t .....2nd Picture LF Amp.
ANTENNA INPUT IMPEDANCE ... ..300 chms balanced (6) RCA 6CB6. & CHRL A 3rd Ficture I.F Amp.
POWER RATING .. .. .. 117 V. A.C., 60 Cy., 375 watts A ING60 Crystzl is used for the piciure 2nd Detector.

First Edition=—First Printing 5-29-56 Tmks. (o Hag. U 5. Pat. Q. Printed in IF. 5. A,



—=(21) RCA 6AWSE. ... ..

21-CT-7835 to
21-CT-1867 Incl.
21-CT-1835U to 21-CT-7867U Incl.

RCA TUBE COMPLEMENT (continued)
= (7) RCAGAWS............ . 1st Video Amp. & Horiz. Blank.
(8) REA 12BYTR. ... .. ... 2nd Video Amplifier

L S B R R Sound I.F Amplifier
(10) RCA 6TE....... Ratio Det. & 1st Audio Amp.
=(11) RCA ﬁﬂQE.:. SRR Audie Output
(12y RCA 68, . & & A T AGC ﬁmp & lgt Syne. Amp.
=(13) RCA 6CG7 . Vertical OQsc. & Sync. Output

~{14) RCABAQS..... ...

=(158) RCAGCGET. .. ... " ..
{16) RCE 6CESA .
{17) RCA BAU4GTA
{18) RCA 1V2., ..
f19) RCA 343, .
(20) RCA GBE4. . .

.. Vertical Output
Horiz. Osc, & Control
..... Horiz. Output

. Damper
Focus Rectilier
.......... High Vcoltage Hectifier
..... . .Shunt Reguolator
Killer & Band Pass Amplifier
“B-Y" Demodulator

(22} RCA 12ATT. .. ... ......

[23_:| RERERTT T TR ¢ ._.“G~Y“ Demedulator
—(24) RCA 6CB6. {4 LB A , 6CF8) . 3.58 MC Osc.
(2SIFRCRIGANE = e e e Buret Keyer & Amp.
«(26) RCA SU4GE (2 Tubes). . ................ . .Rectifiers
(2T) HCA 2IAXP2IE J . .oeennninn . .Kineacope

A ING60 crystal iz used for the sound detector.

AUDIO FOWER OUTPFUT RATING. ... . . 3 watts max.
SWEEFP DEFLECTION. . ... .., .. . .Magnstic
FAMETTE el s Sptilt e BRI B Elecirostatic
CONVERGENCE. .. .................. . . Magnetic
CHASSIS DESIGHATIONS

(el (el R s e Models 21CTTH3S & 21CTT837
(e 0 0L e R S e Models 21CT78350 & 21CTTEITU
CTC5D . Models 21CTTB55, 21CT7857, 21CTTR6S, 21CT7866

& 21CT7867

CTCSE. .Models 21CT7855U, 21CT7857U, 21CT7865U, . . . .
21CT7866U & 21CT786TU

OFPERATING CONTROLS (SIDE)
Muodels with VHF only
....... Dal Control Enchs

UHF/VHF Models
VHF Channel Selector and |
UHF Changeover Switch . ........
VHF Fine Tuning |

Channel Selector|
Fine Tuning

Dual Control Knohs

TTHE Taning: oo == e e i e Single Control Knob
All Madels

Sound Vol d i

Eqr)::;atna:sume and On-Off Sw’sfchl ... .Dual Control Enchs

ELECTRICAL AND MECHANICAL SPECIFICETIDNITE
{Continued)

OFERATING CONTROLS (FRONT)

Vertioal Hold: o = st i e Single Contral KEnch
Contrast, . Single Control Knob
Hue. . Single Contral Knob

Color & Col-:.:-r Clrl C‘H E-utch
Horizontal (Fredq.)

..Single Control Knob
Single Control Knoh

NON-OFPERATING CONTROLS (FRONT)

Fenghtar by Berewdriver .E.::;jushne-:i{

Yertical Linearity ... ....... .. ... Screwdriver Adjustment

e T T Screwdriver Adjustment
NON-OPERATING CONTROLS (REAR)

Focus . Scrawdriver Control

Killer Threshold. ... ... Serewdriver Control

Wiidth-Swatehe. oo e R T Screwdriver Contral

. Borewdriver Control
. wocrewdriver Control

Horizontal Centering. ... . ..

Vertical Centering. . ...............

NON-OPERATING CONTROLS
(TOF OF CHASSIS)

EM-Trap. .%o, Screwdriver Adjustment

Horizontal Tuning. .. ... .. Screwdriver Adjustment

59 7 e B R .Magnet fAdjustment
SET-UP CONTROLS (FRONT)

Blue D.C.

.Dual Control

.......... Dual Control
(6) Magnet Adjustments
Dual Contral

Blue I.C. Lateral

Red & Green D.C... .. ......
Magnetic Field Egualizing. ... . ..
Red Vertical Amplitude & Tilt. ... . ...

Green Vertical Amplitude & Tilt. ... ... ... .. .. Dual Control
Blue Vertical Amplitude & Tilt. .... .. ... ... ... Dual Control
Red Horizontal Amplitude Serewdriver Adjustment

Blue Horizontal Amplitude. Screwdriver Adjustment

Green Horizontal Amplitude. . ... .. . Sorewdriver Adjustment
Red Horizontal Tilt. .. .. . Screwdriver Adjustment

Gresn Horvizental Tilt............... Sorewdriver Adjustment
Blue Horizontal Tilt. . .. Bcrewdriver Adjustment

Blue Screen. .., .., etk

Green Screen......... R .j-Dual Control

BwdiSetaan i a Dual Control (Vert. Lin.)
e ;Dua] Control

Green Background. . o
Blue Background. . . . ..

HIGH VOLTAGE WARNING

OPERATION OF THIS RECEIVER OUTSIDE THE CABINET OR WITH THE COVERS RE-
MOVED, INVOLVES A SHOCK HAZARD FROM THE RECEIVER POWER SUPPLIES. WORK
ON THE RECEIVER SHOULD NOT BE ATTEMPTED BY ANYONE WHO IS NOT THOR-
OUGHLY FAMILIAR WITH THE PRECAUTIONS NECESSARY WHEN WORKING ON HIGH
VOLTAGE EQUIPMENT. DO NOT OPERATE THE RECEIVER WITH THE HIGH VOLTAGE
COMPARTMENT COVER OPENED. BEFORE TURNING THE RECEIVER ON, INSURE THAT
THE GROUND LEAD AROUND THE KINESCOPE MASK IS FASTENED SECURELY AT ALL
POINTS INCLUDING THE CONNECTION TO THE CONTROL COVER. THE SCREW HOLD-
ING THE TOP COVER OF THE H.V. COMPARTMENT MUST BE TURNED FULLY CLOCKWISE.

KINESCOPE HANDLING PRECAUTIONS

DO NOT REMOVE THE RECEIVER CHASSIS, INSTALL, REMOVE OR HANDLE THE KINE.-
SCOPE IN ANY MANNER UNLESS SHATTERPROOF GOGGLES ARE WORN. PEOPLE NOT
SO EQUIPPED SHOULD BE KEPT AWAY WHILE HANDLING KINESCOPES. KEEP THE
KINESCOPE AWAY FROM THE BODY WHILE HANDLING.



OFPERATING
INSTRUCTIONS

The following adjustments are necessary when turning the
receiver on for the first time.

BLACK and WHITE RECEPTION

1. Turn the Color contrel fully counter-clockwize and turn
the receiver "ON". Advance the SOUND VOLUME contrel to
approximately mid-position.

2. Set the VHF CHANNEL SELECTOR and UHF CHANGE-
OVER switch to the desired VHF channel, or to UHF pesition,
whichever applies. UHF channel selection is made by setfing
the UHF TUNING control to the desired UHF channel with the
VHF CHANNEL switch at UHF position.

3, Advance the CONTRAST control approximately one-
guarter turn.

4, Turn the BRIGHTNESS control fully counter-clockwise
then clockwise until a light pattern appears on the screen.

5. Adjust the FINE TUNING control for best picture quality
and the SOUND VOLUME for suitable volume.

6. Adjust the VERTICAL HOLD control until the pattern
stops vertical movement.

7. Adjust the HORIZONTAL HOLD contrel until a picture
is obtained and centered.

B Turn the BRIGHTWESS control for
brightness.

9, Adjust the CONTRAST control for enitable picture
conirast.

normal soreen
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Figure 1—0perating Controls VHF Meodels

21-CT-7835 to 21-CT-7867 Incl.
21-CT-T835U to 21-CT-T86TU Inecl.

10. In switching from cne channel to another, it may be
negessary to repeat steps numbers 5 and 9.

11. When the receiver is turned on again after an idle
pericd, it should not be necessary to repeat the adjustments.
If any adjustment is necessary, steps 5 and 9 are generally
sufficient.

12. If noise or slight streaks appear in color, turn COLOR
control fully counter-clockwise, tuming off the color contral
switch.

COLOR RECEFTION

1. Adjust the receiver for a black and white picture as out-
lined above, with the fine tuning control advanced to its most
clockwise position where most detailed picture is obfained.

2. Set the CHANNEL SELECTOR to the desired channel
broadeasting a color program.,

3. Advance the COLOR control approximately one and
one-half turns from its maximum counter-clockwise position.

4. Carefully advance the VHF FINE TUNING or UHF
TUNING control clockwise until strong interference appears
and picture begins to disappear, then counter-clockwise,
slawly to the position where sound bars just disappear from the
picture and color is in the picture.

5. Adjust both the COLOR control and HUE contral for the
desired eaturation or strength of color and for hoe guality of
the picture (redness, blueness, efc)—to achieve the most
pleasing flesh tones.
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Figure 2—Operating Controls UHF 1V HF Models

INSTALLATION INSTRUCTIONS

UNPACKING.—These receivers are ship
cardboard cartons. The kinescope is ship
receiver,

Take the receiver oul of the carton and remove all packing
material,

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

Check to see that the kinescope high woltage connector is
in place.

Plug the power cord into the 117 volt a-c power source and
turn the receiver power switch to the “on" position.

Connect the antenna transmission line to the receiver.

Adjust the receiver, as ountlined in the "“OFERATING IN-
STRUCTIONS", for a black and white picture.

With the Horizontal Oscillator and AGC system operating
properly, it should be possible to sync the picture at this
point. However, if the AGC control is misadjusted, and the
receiver is overloading, it may be impossible to sync the
picture.

If the receiver is overloading it will be necessary to adjust
the AGC control. : 5 : -

Removwe the fromt cpml:mﬁh}ubi and take ont the control c_en;;‘n
. to-gain access to the AGC control} Refer to chassis top view

for AGC control location.

Pl Y

complete in
in plage in the

o ¥

Select the ch

AGC control fully counter-clockwise. Advance the contral

clockwise until a bend is noted at the tog of the picture, then |

back about 25° from the start of the ben

The receiver should operate normally and produce proper
black and white or color pictures. However, although the
receiver has been correctly adjusted at the factory, several
minor adjustments may be required dependent upon the
treatment accorded the instrument during shipment.

Observe the picture for good black and white reproduction
over all areas of the screen. Mo noticeable color shading
should be evident, unless the instrument has come under the
influence of a strong magnetic field during shipment. Color
shading refers to a color cast in & portion of the screen and
not to color fringes at the edge of abjects, If shading is evident
the instrument should be demagnetized.

Using the demagnetizing coil specified on page 10, slowly
move the coil around the front faceplate of the kinescope,
the sides and front of the receiver and very slowly withdraw
the coil fo a distance of about six feet before disconnecting the
coil from the AC source. This prodecure should correct any
color shading that iz evident,

The static or D.C. convergence of the receiver should also
be checked when the instrument is installed. To do this,
observe objects in the picture for eolor fringing around the

Killer

-

| with the strongest signal and turn the |

-rT i

F177:



21-CT-7835 to 21-CT-7867 Incl.
21-CT-7835U to 21-CT-7867U Incl.

edges of the cbjects, Slight fringing not over 14;" around
cbjects on the suter edges of the kinescope will not require
any readjustment. The center area should shew no fringing.
It is possible, however, that the magnet assemblies on the
kinescope neck may have been jarred from their ocriginal
positions and chjectipnable fringing may be evident.

Hemove the rear panel of the receiver and check the
positions of the convergence coil and hlue lateral magnet
assemblieg, The proper location for these assemblies is shown
in figure 7. Heposition them if they have shifted from their
proper positions. This should correct the fringing condition
mentioned above. If the fringing is still evident, it will be
necessary to check the seltings of D.C. convergence controls
at the front of the receiver.

The central knobs and case must be removed to gain access
to the D.C. convergence controls. Remove the knobs on the
operating controls under the lid of the case. Remaove the twa
sorews holding the case and pull the case straight out to remove.

A dot generator should be used for sefting the D.C. son-
vergence controls as it provides a staticnary pattern on the
soreen. A fest pattern tranamitted by the station may be used,
but is generally more difficult for interpretation of exactly
which direction a beam iz being shifted.

Connect the dot generator fo the antemna or if the RCA
WR-36A ie employed connect the generator to the WG.3064
video adapter plugged into the 2Znd Video Amplifier socket.
Connect the ground lead to the receiver chassls and the
“horizontal” lead to the insulation of the red lead of the
deflection yoke. Clip the “vertical” lead to terminal “@' an
FW400. (Refer to fiqures 40 and 46). Tune in and syne a
picture on the receiver.

Turn on the dot generator and adjust for a dot pattern on the
soreen. The fringing which was evident in the picture should
be seen on the dot pattern. To correct this condition readjust-
ment of the Static Sonve:gence controls must be made. The
location of these contrals is shown in figure 10. The Blue D.C.
Lateral and Green D.C. Controls are reached with a small
leng shanked screwdriver inserted into the hollow shaft of the
outer portion of the confrols.

The ohject of the D.C, ad%ustments is to register the red,

g;ian and blue dots on fop of each other to form single white

. Reference to figure 9 will shaw the direction of movement

of the individual dots. The Blue D.C. Lateral contral, as the
name implies, is used to move the blue dot horizontally,

Observe the group or several groups of dots at the center of
the sereen and adjust the four D.C, contrals to produce a single
white dot, or dots if obeerving several groupings, at the center
of the screen, This should eliminate any color fringing over
the entire dﬁtlpalter:n except possibly a very slight fringing, as
mentioned before, at the extreme outer edges.

The above adjustmenis should be all that are required in
those few cases where the conditions mentioned exist at time
of set-up of the receiver. However, if thess adjustments do
not correct the eondition, reference to COMPLETE SET-UP
FROCEDTERE should be made.

Alsoe check the horizonial cscillator adjustment and the
conventional adjustments of focus, height, vertical linearity,
herizantal linearity, width and electrical centering. The checks
for these adjustments are listed below. Normally, no readjust.
ment should be necessary.

CHECE OF HORIZONTAL OSCILLATOR ALIGHN-
MENT.—Turn the horizamtal hold control to the extreme
counter-clockwise position, The picture should be out of ayne
with multiple barg slanting to the right.

Turn the control clockwise slowly. The number of diagonal
black bars will be gradually reduced and when only 1 to 3
bars eloping downward to the right are obtained, the picture
will pull into eyne upon slight additional clockwise rotation of
the conirol. The picture should remain in syne for a minimum
of three additional cloeckwise turns of the control, Af the extreme
clockwise position, the picture should be out of sync, with
multiple bars slanting to the left.

Rotate the control counter-clockwize to the pull-in point,
Continue counter-clockwise rotation for cme full turn frem
pull-in. This will be the proper setting of the control,

INSTALLATION
INSTRUCTIONS

When the receiver passes the above checks and the picture
is normal and stable, the horizontal cscillator iz properly
aligned.

ADJUSTMENT OF HORIZONTAL OSCILLATOR.-If
in the preceding check the receiver failed to hold sync for a
minimum of three full turms and the AGC system is in proper
adjustment it will be necessary to adjust the Horizental Oseil-
lator fl})' the method outlined in the alignment procedure on
page 17,

CENTERING ADJUSTMENT.—Centering iz accom-
lished by adjustment of the two electrical centering controls
ocated on the rear of the chassis as shown in figure 3.

ﬂﬂust the vertical centering control R134 and the heri-
zontal centering control R12B to center the picture within the
mask of the kinescope. If the picture dees not fully cover
the masked area of the kinescope, adjust the positioning for
egual distribution of blank area at top and bottom and at
each side.

HE COMPARTMENT o
SAFETY SCREW =

ik ]
=lom “FoEUS
WIDTH =WITCH | ——(# CONTROL.

RiEE
KORIZIMTAL CENTERME
m CONTROL

e
SURIT4

YVERTICAL CEMTERIKG
CONTROL

BTG
EKILLER THRESKOLD
oL
Figeve 3— Rear Chassis Adfwstments

WIDTH AND HORIZONTAL TUNING ADJUST-
MENTS. —Adjust the Width Switch 3103 on the rear of the
HV compartment, as shown in figure 3, to overscan the masking
area by approximately one inch at each side.

Adjustment of the horizontal tuning control affects the
gperation of the HV section of the receiver and should not be
attempted at this point. :

If it is impossible to fill the mask by the above width adjust-
ment, it will be necessary to follow the procedure outlined
under HORIZONTAL DEFLECTION ALIGNMENT cn page 17
of the "ALIGNMENT PROCEDURE "

HEIGHT AND VERTICAL LINEARITY ADJUST-
MENTS. —Adjust the height control E144E and the Vertical
Linearity Control R10BA (contrals under cabinet front cover—
see figure 40), until the picture or test pattern is symmetrical
from top to bottom. Make the final adjustment to overscan the
mask by one inch at both fop and bottom. Recheck the hori-
zontal and vertical centering for correct positioning of the
picture with respect to the mask.

FOCUS. —Adjust the focus control K129 on the rear of the
Ién' I.':lemp&rtmant for maximum overall definition of fine picture
etail,

CHECK OF VHF R-F OSCILLATOR ADJUST-
MENTS. —Tune in all available stations to see that the recoiver
r-f oscillator is adjusted to the proper frequency on all ehan-
nels, If adjustments are reguired, these should be made by
the method cutlined in the alignment procedure on page 14.

The adjustments are accomplished by unmounting the tuner
bracket asgembly from the side of the cabinet To do this,
remove all of the knobs on the side of the cabinet. Remove the
nuts holding the tuner mounting bracket and drop fo a position
where adjustments can be made. The oacillator for the UHF
tuner section of UHF/VHF funers should be adjusted only by
the method outlined on page 15 under Alignment Procedure.
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Figure 4—KRE40B or KRE40C VHF Oscillator Adjustuents

FM TRAP ADJUSTMENT.-In some instances inter-
ference may be encountered frem a strong FM station signal. &
trap is provided to eliminate this type of interference. To
adjust the trap tune in the station on which the inferference is
cbserved and adjust the FM trap for minimum interference in
the picture.

CAUTION.—In some receivers, the FM trap will fune down
into channel 6 or ever into channel 5. Neadless to say, such
an adjustment will cause greatly reduced sensitivity on these
channele. If channels § or & are to be received, check to make
aure that it doea not affect sensitivity on these two channels.

Replace the cabinet rear panel. Make sure that the screws
holding it are up tight, otherwise it may wvibrate when the
receiver iz operated at high volume.

KINESCOPE REPLACEMENT
HINESCOPE HANDLING PRECAUTION.-Do net

open the kinescope carton, install, remove, or handle
the kinescope in any manmner, unless shatterproof
goggles are worn. People not so equipped should be kept
away while handling the kinescope.

REMOVAL OF KINESCOPE. —Take off the front control
knobs by pulling the knobs outward. Remove the side confrol
knobks by pulling the knobs outward. Take off the rear of the
receiver, onnect the H.V. Ultar anode connector ingide
the H.V. compartment, Remove the voke plug and unplug the
spealker. Hemove the plug from the convergence yole assembly
and disconnect the kinescope socket.

The tuner assembly must be removed for removal of the
Kmesccipa. Unplug the link cable and power cable from the
tuner. Locsen the self-tapping screws holding the wolume
control bracket and slide the bracket up to the enlarged
openings and remove from the tuner assembly., Remove the
screws holding the tuner bracket and remove the bracket from
the receiver.

The main chassis muet be out of the cabinet for remowval
or installation of the kinescope. Take out the bolts holding
the chassiz and slide the chassis out from the rear. The
kinescope should be installed with the cabinet resting on its
face. Lay the cabinet on itz face with a heavy pad used to
praotect the cabinet front.

Remove the blue beam positioning magnet, the purifying
magnet assembly and the convergence yoke by sliding them
off the kinescope neck. Leave the yoke fastened to the kine.
scope H.V. insulator.

Remowve the four nuts holding the kinescope mounfing
brackets to the front mask assembly. Refor to figure 5. Slide
each bracket upward, then out under the equalizing magnet
projectiona at the open end. Kemove the springs and rubber

cushions under the brackets,

Lift the high voltage insulator, with the yoke attached, up
and off the kinescope neck. Grasp the flange of the kinescope
at the insulator and lift out of the mask.

Bemowve the ingulator from around the flange and unclip
the ancde connector,

21-CT-T83S to 21-CT-T8ET Incl
21-CT-7835U to 21-CT-T861U I=cl

T COMTROL CASE B,

Figure 5— Kinescope Assembly

INSTALLATION OF KINESCOPE. —Take the kinescope
from its carton, observing the precautions in handling as
noted previcusly. Connect the ancde lead at the position shown
in figure 5. Place the insulator around the flange with the lead
emerging at approximately the 8 o'clock position. Grasp the
kinescope by the flange and place it into the front mask with
the blue gun facing you. The position of the blue gun may be
determined from the numbers moulded into the kinescope base,
The blue gun is located next to pin 12. The blue beam position-
ing pole piece attachad to the blue gun iz ancther means of
identification. (Refer to figure 5.}

Replace the HV insulator and yoke assembly over the neck
of the kinescope, Replace the four kinescope mounting clampa,
ﬁﬂnqs and rubber cushions and tighten the clamps in place,

@ receiver may now be returned to an upright position.

CAUTION: The rubber cushions must be replaced first, then
the grounding springs and finally the mounting clamps. Do
not install the cushions between the grounding springs and
the clomps. fo do so will prevent the kinescope cocfing
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Figure 66— Kinescape Distallation



21-CT-7835 to 21-CT-7867 Incl.
21-CT-7835U to 21-CT-786TU Incl.

from being grounded and #f will charge to the ultor anode
voltoge, Be sure the ground lead, see figure 5, is securely
fastened af all points.

Slide the convergence coil assembly forward over the kine-
scope neck with the leads toward the kinescope bell. Center
the convergence pole pieces over the pole pieces at the fromt

CONVERGENCE MAGNET
POLE PIECES CENTERED
OYER EINESCOPE
POLE PIECES

BLUE BEAM
= POSITIONING MAGKET
CENTERED OVER
BLUE GuUuN FOLE
PIECE

EeIBRIAE

Figure 7—Location of Convergence and Blue Beam
Posirfoning Magnets

end of the kinescope guns. The opening betwsen the two
magnets should be over the opening betwean the pole pieces.
Refer to figure 7. The blue coil must be positioned over the blue
gun. The proper coil may be identified by the color of the wires
fastened to the rear of each cofl, Improper positioning will
result in inability to properly converge the kinescope beama.
Flace the purifying magnet over the kinescope neck with the
gmall tabs toward the bell of the kinescope as shown in figure 8.
Pogition the assemhbly approximately 1§ inch behind the
converging coil and magnet assembly. Flace the blue beam
positioning magnet on the kinescope neck exacily in the
position shown in figure 7.

Figure 8— Kinescope Adjwstments and Components

INSTALLATION
INSTRUCTIONS

Replace the chassis in the cabinet and belt in position,
Connect the ultor anode lead, the speaker plug, the yoke plug,
the convergence yoke plug, the blue lateral magnet plug and
the kinescope so-ciat.

Replace the tuner assembly in the cabinet and connect the
link cable and power plug. Replace the velume control bracket.

COMPLETE SET-UP PROCEDURE

INITIAL ADJUSTMENTS. —Adjust the receiver, as out-
lined in the “"OPFERATING INSTRUCTIONS,” for a black and
white picture.

If the Horizontal Osecillator and AGC system are operating
properly, it should be possible to sync the picture at this
point. However, if the AGC conlrol is misadjusted, and the
receiver ia overlpading, it may be impossible to sync the
plcture, :

If the receiver iz overloading it will be necessary to adjust
the AGC sontral, Turn the AGC control counter-clockwise
until the receiver operates normally and the picture can be
gynchronized. (Refer to figure 40 for adjustment location.)

At this point it is necessary to check the horizontal cecillator
and the conventional adjustments of height, vertical linearity,
width, focus, and electrical centering.

FRELIMINARY CONVERGENCE ADJUSTMENT.-—
The dot signal generator should be connected fo the receiver
to provide a dot pattern on the kinescope for making con-
vergence adjustments,

To do this, clip the "horizontal lead” from the dot generator
to the insulation of the red lead of the deflection yoke cable.

Clip the “vertical lead" from the dot generator to terminal
"G of PW400, on top of the board, see figures 40 and 46,

For generators with internal verfical syno omit thie con-
nection.

Connect the “ground lead' to the receiver chassis and the
“"Video Output” to the WGE-306A adapter plugged into the
nd Video amplifier V402 zocket.

Set the receiver to obtain a signal from some channel
This will provide sync pulses to the dot generator,

HOTE, —Dot generators which provide an RF output may
be connected to the antenna terminalz of the receiver.
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Figrere O0—Dor Movement Pattern

Preset the red, green and blue horizontal and wartical
amplitude controls to minimum, fully counter-clockwise. Reter
to fiqures 15 and 17 for control locations, Preset the red, green
and blue vertical tilt controls to mid-range.

Adjust the red, green and blue D.C. contrels shown in
figure 10, and the blue D.C. lateral contrel to prodece a white
dat in the center of the screen. The direction of movement of
the dots is shown in figure 9. Lateral movement of the blue dot
is accomplished by rotation of the blue DLC. lateral contral,
sea figure 10,

Eeep the receiver in focus when making the above ad.
justments.

Set the generator to "stand by'' position.
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Figuve 10—Static Convergence Adjustments

COLOR PURITY ADJUSTMENTS. —The kinescope and
associated components should be subjected fo a strong mag-
netic field at this point. Using the demagnetizing eail, slowly
move the ccil arpund the kinescope, the sides and front of the
receiver and very slowly withdraw to about six feet before
disconnecting the coil. (Minimum contamination should result
from the demagnetizing procedure.}

Set the red tabs on the purity magnet together. Heler to
figure 8.

Retract the six field neutralizing magnets into their housings,
These adjustments are accessible from the front of the receiver
after the frong trim has been removed. The procedure for
removing the trim is deseribed under KINESCOPE AND
SAFETY GLASS CLEANING on page 9. The location of the
neutralizing magnet adjustments is shown in figure 11 below.
Turn the six adjusting screws fully counter-clockwise to pull
the magnets back into their housings.

Loosen the wing nuts at each side of the yoke and slide the
yoke as far fo the rear as possible, See figure 8.

Turn the blue and green ecreen controls fully counter-clock-
wige, The control locations are on the front apron behind the
control case, which should be removed, and are shown in
figure 12,

Rotate the purity magnet around the neck of the kinescope
and at the same time adjust the tabg on the magnet to produce
a uniform red soreen area, at approximately the eight o'clock
position, with this area displaced from the center of the kine-
scope by a distance of approximately one-half the area itself.

Move the voke forward and adjust for best overall red screen
uniformity without neck shadow and with minimum purity
error at the edges while observing the blue and green screens.

Tune in and adjust the receiver for a black and white picture.

Adjust the neutralizing magnets for best white unifermity in
the areas of the individual magnets.

Check each color field for purity to insure that the screen
purity has not been sacrificed at the expense of uniformity
when adjusting the fisld squalizing magnets.
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Figure 11—Egualizing Magnet Adjustments
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Measure the hias on the red gun between the grnd asd
cathode uging the "VoltOhmyst'’. Adjust the brightness contzal
for a reading of —70 volts on the meter.

Leave the brightness contral af this setfing and adjust
the three screen controls for a grey pleture (Color fem-
perature of 82007 Kelvin) at a very low light level.

After setting the screen controfs do nof chonge the
getting of the red screen control during the balonce of
thiz procedure.
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Fignre 12—Screen and Backgrownd Adiustnients

Advance the contrast control and cbserve the picture. One
color will normally predominate in the high brighiness areas
of the picture. Depending on the color which is predominant
proeceed as follows:

1. Green Predominant In Highlights—=Turn the
green background control slightly counter-clockwise
making the picture magenia and observing the low
light areas adjust the green screen contral clockwise to
achieve grey in low light areas.

2. Blue Predominant In Highlights—Turn the blue
background contrel slightly counter-clockwize making
the picture vellow and observing the low light areas
adjust the blue sereen control clockwise to achieve grey
in low light areas.

3. Blue/Green (Cvan) Predominant In High-
lights—Turn both the blue and gresn background
controls slightly counter-clockwise making the picture
red and adjust the blue and green soreen controls
clockwise to achieve grey in low light areas.

Any of the above conditions is an indication that the
caolor temperature iz too high and steps 1, 2 or 3 are
designed to lower the temperature to the correct value
(8200° K).

4, Magenta Predominant In Highlights—Turn the
green background control slightly clockwize making
the picture green and observing the low light areas
adjust the green screen control counter-clockwise to
achisve grey in low light areas.

5. Yellow Predominant In Highlights—Turn the
blue background control slightly clockwise making the
picture blue and chaerving the low light arcas adjust
the blue screen control counter-clockwise to achieve
grey in low light areas.

6. Red Predominant In Highlights—Turn both the
blue and green background centrols slightly clockwize
making the picture cyan and observing the low light
areas adjust both the blue and green screen controls
counter-clockwise to achieve grey in low light areas.

Any of the conditions described in steps 4, 5, and 6
ia an indication of low color temperature and these
gteps are designed to raise the temperature to the
correct value (B200° K}.

Mote.~A condition where the receiver is adjusted to
too high a color temperature will result in a loss of red
in the picture detail and will be obvious as inability to
abtain good flesh tones when observing a color picture.

Too low a color temperature will result in loas of blue,
green or blue/green colors in the picture with ebjects
assuming a generally reddish brown cast, howewver,
this pondition is not nearly as objectionable in viewing
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the color picture asthe condition where red is insufficient.

It should be kept in mind that color temperature refers
to the cast of the white or grey produced (bluish-white,
high temperature; pinkish-white, low temperature) and
not to the brightness level.

Wary the brightness conirel through its range and chserve
all areas of the picture. No coler should be predominant in
gither high or low brightness areas at any sefting of the
brighiness control. At the point of extinction of the three guns,
ohservation with a microscope should show the three guns

INSTALLATION
INSTRUCTIONS

cutting off at the same time when the low light tracking is
correct.

FRepeat the above adjustments until proper tracking in low
and high-light areas iz ohtained at all settings of the brightness
control, with the correct color temperature. It is helpful when
making these adjustments to occassionally move away from
the receiver and observe the surrounding light and objects
in the room to prevent the incident light falling on the screen
from affecting a true interpretation of a proper black and
white condition. A light standard to determine proper Kelvin
femperature of B200° if available, is very helpful when making
the above tracking adjustments,

STATIC CONVERGENCE ADJUSTMENTS

A dot pattern should be used for static convergence adjust-
ments. Turn the dot generator back on, Static convergence
adjustments are performed with the D.C. controls of the con-
vergence coil and magnet assembly and the blue lateral
magnet. See figure 10.

Recheck the dot pattern for white dots in the center of the
soreen, If necessary, readjust the four D.C, adjusiments to
again produce this condition. At this point the dot pattern
should appear as shown in figura 13, The center dots should
be converged, with mis-convergence at the sides and at the
top and bottom of the screen. The dot triangles may not neces-
sarily be eqguilateral triangles as shown in the illustration but
should preduce approximately the pattern shown.
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Fignre 13— Center Static Convergence Pallern

DYNAMIC CONVERGENCE ADJUSTMENTS

VERTICAL CONVERGENCE.—Vertical dynamic con-
wvargence should be performed before horizontal convergence.

Turn the dot /har generator back on and set for vertical bars.

Reforring to the vertical bar at the center of the screen, turn
the red vertical amplitude control fully clockwize and adjust
the red vertical tilt control for maximum displacement of the
red bar at the center of the screen.

Turn the green vertical amplifude control fully clockwise
and adjust the green vertical tilt control for maximum dis-
placement of the green bar at the center of the screen. The
direction of center displacement should be opposite to red.
The center row of bars will appear as shown in figure 144,

Adjust the red and green vertical amplitude and tilt controls
to produce straight vertical red and green bars parallel to the
Elue bar. See figure 14B, Converge the three bars using the red
and green D.C. contrels to form a single white vertical bar
at the center of the screen as in figure 14C. Slight readjustment
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Figure 14— Vertical Dynamic Convergence Patterns

of the red and green amplitude and tilt contrals will probably
be required to achieve this condition. Relocus if necessary.

Turn the generater to horizontal bars and using the blue
D.C. control displace the blue bar slightly from the other bars.
Adjust the blue vertical amplitude and filt contrals for equal
digplacement of the blue bars along the vertical center line.
Direction of movement of the blue bars is indicated in figure
14D. The pattern along the vertical center line should conform
to figure 14E with the blue bars egqually displaced from the
other bare along the vertical center line of the soreen.
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Figure 15— Vertical Dynamic Convergence Controls
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Figire 16— Hordzonial Dynamic Convergence Patterss

HORIZONTAL CONVERGENCE.—The procedure for
horizontal convergence is approximately the same as that used
for vertical convergence. The horizontal row of bars nearest
the center, however, is used for reference.

Turn the blue horizontal amplitude contral clockwise
until a bow in the blue bar appears in the center of the screen.
The pattern will approximate that shown in figure 1GA.
Alternately adjust the blue herizontal phasing and amplitude
controls to produce a straight horizonial Blus bar across the
cettar of the screen.

Shunt the red grid of the kinescope at the chassis rear apron
through a 1m_03|:| ohm resistor to ground. Alternately adjust
the green horizontal amplitude and #lt controls to produce a
green bar parallel to the blue bar over its entire length at the
center of the screen.

Hemove the shunt from the red grid and shunt the green grid
to ground. Alternately adjust the red horizental amplitude and
tilt controls to produce a red bar parallel o the blue bar over
ita entire length at the center of the screen, Remove the shunt
on the green grid.

Uging the blue D.C. control move the blue bar elose to the
red and green bars and, if necessary, touch up the above
adjustments slightly until all three bars are equally displaced
aleng the entire center line of the screen. Reler to figure 168,

Turn the generator to a dot pattern and using the red, grean
and blue D.C. controls converge the dot pattern. The dot
pattern should new show maximum convergence over the
entire area of the screen.
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Figwre 17— Harizontal Dynamic Convergence Adjustments

KINESCOPE AND SAFETY CGLASS CLEANING. The
safety glass may ke removed o allow for cleaning of the safety
glass and kinescope faceplate if requirad,

To do this remove the knobs {rom the controls under the
contral cover at the front of the cabinet. Remove the two screws
holding the control case and pull the case oulward to remave,

Along the top edge of the control case cpening aze two
round haoks, Insert a small screwdriver into one of the hooks
and pull the hook downward, at the same time pulling the front
frim guiward above the hook. Repeat the same precedure for
the second hook, The trim will now be loose along the bottom,

Full the trim outward approximately six inches and slide it
downward out of the recesses at the top of the screen and
remove.

Four clips holding the safety glass will now he visible at the
sides of the glass,

Remove the rear panel of the receiver and reach in and
release each clip by pressing the clip together then pushing
it out the front through the opening. Be careful that the saleby
glass does not fall outward when removing the last clip. Refar
to figure 18 for location of the trim retainers and safety glass

clips.
The kinescope faceplate and safety glass should only be

cleaned with a soft cloth and "Windex" or similar cleaning
agent.

Replace the salety glass, trim and contrel case by a reversal
of the removal procedure.

Sy RELEASE s
CLIFS FROM o
CARINFET REAR

TO REMOVE GLASE

o T

B

.-"V"”
.-"f

a

CREES 31

{ =~ \\
REMOVE CONTROL COVER
AMD CASE ASSEMBLY

PULL DOWHN
ON SPRING HODKS
TO RELLASE TRIM
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TEST EQUIPMENT. —To properly service these receivers,
the following test equipment, or ils equivalent, may be em-
ployed.

VHF Sweep Generator meeting the following requirements:

(a) Frequency Ranges
0 to § me. Video Sweep
35 to 90 me., 1 me. to 12 me. sweep width
170 to 225 me., 12 mc. sweep wid

(b) Outpul adjustable with at least .1 volt maximum.
(c) Cutput constant on all ranges.
(d) “Flat” output on all attenuator pesitions.
(RCA WER-59C or WR-588 Modified for Video Sweep)}

VHF Signal Generator to provide the following fre-
quencies with crystal accuracy:

{a) Intermediate frequencies
4.5 me., 40.0 me. to 60.0 mc.

(k) Badio frequencies

Picture Bound Receiver
Channel Carrier Carrier R-F Osc.
Number Frog. Mc. Frug. Mc Freqg. Me.
e S S o R Rt B T 101
3 61.25. . 65.75 107
4. . I 2 e TLIS: o 113
| R S Tt R P BLTSG . b (123
B e O e s B s 129
F e 3 L e PR TTRCTR .231
B... ....181.28 .........18878, ... 227
- Mo | v o R 191.75. ... 233
[t PR e 19335, ... ...... 19795, .. .....28
i b TR bl L (o . | ) 245
3 v R R L Ty 252 . AT s 251
13.. i [ - 1.1 - T e 2587

(e) Output of these ranges should be adjustable and at least
.1 volt maximum.

(RCA WR-39C or WR-89A Crystal Calibrator)

VHF Heterodyne Frequency Meter with crystal cali-
brator if the signal generator iz not crystal controlled.

UHF Sweep Generator with a frequency range of 470 me.
to 890 mo. RCA Types WR-40A, WR-41A or WR-B6A or their
equivalant.

UHF Signal Generator to provide the following frequen-
cies with orystal acouracy if RCA Type WR-41A or WR-BGA
is used.

Picture Sound Receiver
Channal Carrier Carrier R-F Ose.
Number Freq. Me. Freq. Me. Freq. Mc

10

TEST EQUIPMENT

Picture Sound Receiver
Channel Carrier Carrier R-F Osc.
Number g Freg. Mc. Freqg. Mc.

..931

B T
Ahsorption Type Video Marker Box. —Marker Box to pro-

vide the following frequencies: 0.8 me.; 1.5 me; 3.0 me. and
4.1 me. RCA WGE-295A or equivalent.
{Used with RCA WR-59C Generator)

Adapter.—Videc Adapter, RCA WGE-3068 or equivalent.
Bais Source.—A 100 volt bias source (battery or other).

Bias Supply.—Bias source to su 214; thres outpuls variable
between 0-15 wolts D.C.—RCA Wél- OA.

Color Bar Generator.—RCA WR-61A, or equivalent.

Demagnetizing Coil. —Approximately 425 turns of £20
enameled wire 12 inches in diameter. Connected across 117
volt 60 cycle AC source.

Dot-Bar Generator.—RCA WE-36A or equivalent,

Electronic Voltmeter.—A voltmeter with a 1.5 velt DC
scale is required. RCA Senior or Master ""VoltOhmyst'" ) (with
Diode Probe RCA WG-264 and HV Probe RCA WG-289 with
WG-206) or its equivalent.

I-F Lioad and Detector Block. —Refer to figure 21 under
Alignment Procedure.

Microscope.—& microscope of approximately 12 power for
phosphor dot observation,

Milliarneter. —A meter with a 0-500 M.A. range is required
for HV measurement.

R-F Modulator.—RCA WGE-304A or equivalent.

Television Picture Carrier Signal Generator (with
provision for Wide Band Modulation).—ie. RCA WR-39C
Crystal Calibrator modulated by RCA WER-53C Sweep
Generator. Used with WG-304A R-F Modulator.

Video Sweep Generator.—Sweep Generator with a range
of 0 to 5 mc. with markers—RCA WR-59C and Marker Box.

VHF Attenuator Pad.—Refer to figure 27 under Alignment
Procedure.

Wide Band Oscilloscope. —RCA WO-TBA or eguivalent.



