SERVICE NOTES

SPECIFICATIONS
FREQUENCY RANGES:
Video Audio Receiver H-F
Channel Channel Carrier Carrier Oscillator
Number Frequency Frequency Frequency Frequency
(mc.) (mc.) (mc.) (mc.)
1 not used
2 54 - 60 55.25 59.75 81.35
3 60 - 66 61.25 65.75 87.35
4 66 - 72 67.25 71.75 93.35
5 76 - 82 77.25 81.75 103.35
6 82 - 88 83.25 87.75 109.35
7 174 - 180 175.25 179.75 201.35
8 180 - 186 181.25 185.75 207.35
9 186 - 192 187.25 191.75 213.35
10 192 - 198 193.25 197.75 219.35
11 198 - 204 199.25 203.75 225.35
12 204 - 210 205.25 209.75 231.35
13 210 - 216 211.25 215.75 237.35

OPERATING VOLTAGE:
105 to 120 volts, 60 cycles.

FINE TUNING RANGE:
Plus or minus 400 kc. on Channel 2; Plus or
minus 2 mc. on Channel 13.

POWER CONSUMPTION: ..., 185 watts TUBE COMPLEMENT:
AUDIO POWER OUTPUT: 1 1IB3/GT .o High Voltage Rectifier
Undi WE : 1 SU4G oo, Low Voltage Rectifier
n 1.storted -------------------------------------------- 1.2 watts 1 6AH6 Video Output
Maximum ... 1.5 watts 1 6AGS ... Mixer
' LOUDSPEAKER : 1 6AGS . R. F. Amplifier
Type : o E M 1 6ALS5 ....Video Detector and Noise Clipper
vl T - ML 1 6ALS oo Ratio Detector
oice Coil Impedance....3.2 ochms at 400 cycles 1 6ALS Horizontal A. F. C
RECEIVER ANTENNA INPUT IMPEDANCE: L oag odie Dut
300 ohms balanced or 72 ohms unbalanced 1 6AVG ... lst Azdil;aAmsliz:r
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1 6BH6 ... 1st I. F. Amplifier MODELS H-604T10, H-604T104,|
1 6BH6 .. 2nd 1. F. Amplifier Ch. V=-2150-9l, V-2150-914, |
1 6BH6 ..o, 3rd 1. F. Amplifier V-2150-9

1 6BH6 ................... 1st Audio I. F. Amplifier

1 6BH6 .............. 2nd Audio I. F. Amplifier

1 6BJ6 ..............4thI. F. Amplifier

1 6CH . H. F. Oscillator AUDIO DISCRIMINATOR BAND WIDTH:

1 6V6/GT ... High Voltage Oscillator (between peaks) ... ettt e 150 kc.

1 6W4/GT .. Horizontal Damper

1 6BQ6/GT ....cceoceeeee.. Horizontal Output FOCUS: e Magnetic

1 12AT7...1st Sync. Amp. & Sync. Separator

1 12AU7 .. Vertical Multivibrator SWEEP DEFLECTION: ...................Magnetic

1 12AU7 .. Horizontal Multivibrator

1 12AU7....2nd Sync. Amp. & Phase Inverter SCANNING: ..o, Interlaced 525 line.

1 10BP4 ... Cathode Ray Tube

HORIZONTAL SCANNING

VIDEO CARRIER INTERMEDIATE FREQUENCY: ... 15750 CPS

FREQUENCY: i 26.1 mc.

VERTICAL SCANNING

VIDEO RESPONSE -.......cooocoorrorrrrre 4.0 mc. FREQUENCY: - 60 CPS

AUDIO CARRIER INTERMEDIATE

FRAME FREQUENCY
FREQUENCY: ... 4.5 mc.

(picture repetition rate): ................. 30 CPS

CATHODE RAY TUBE HANDLING PRECAUTIONS

Shatterproof goggles and heavy gloves should be worn at all times when handling the
cathode ray tube. The tube should not be handled in the vicinity of any person not so
equipped. When handling the cathode ray tube, always keep it away from the body.

The cathode ray tube bulb, due to its large surface area and high vacuum contained
within, is subjected to high air pressure. More than ordinary care is required to prevent
shattering the tube. The large end of the bulb, particularly the rim of the viewing surface,
must not be struck. scratched. or subjected to more than moderate pressure at any time. If
the tube sticks or fails to slip smoothly into place during installation, remove the tube and
determine the cause of the trouble — DO NOT FORCE THE TUBE.

HIGH VOLTAGE WARNING

The danger accompanying shock is always present when the receiver is operated out-
side the cabinet or when the rear cover is removed from the cabinet. Only a person fa-
miliar with the precautions to be observed when working with high-voltage equipment should
service this receiver.
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INSTALLATION INSTRUCTIONS

|
%
1

TO PREPARE THE RECEIVER FOR
OPERATION:
Models H-604T10 and H-604T10A are shipped
in operating condition. There is no shipping ma-
terial to be removed. Simply remove the receiver

| from its carton, and connect the A-C plug to a

| wise until the screen is well lighted.

105 to 120 volt 60 cycle A-C outlet.

However, it is desirable that the adjustment of
L the ion trap magnet be checked in order to obtain
best performance from the receiver. A check of
this adjustment will also avoid the possibility of
C. R. T. damage resulting from prolonged opera-
tion with an incorrectly adjusted ion trap magnet.
To check the adjustment, proceed as follows:

1. Remove the screws that secure the rear cover
to the cabinet.

2. Remove the rear cover by pulling it straight
out from the cabinet.

3. Apply power to the receiver using a tempo-
rary line cord connected between the A-C recep-
tacle on the chassis and an A-C outlet.

4. Adjust the ion trap magnet as explained
under ADJUSTMENTS.

With Model H-604T10, an external antenna
must be used. The lead-in from the antenna
should be connected to the antenna terminals on
the back of the receiver.

Model H-604T10A contains a built-in antenna
for use in areas of normal reception. In such
areas when the built-in antenna provides good re-
ception, no antenna connections are required.
However, in weak signal areas or under adverse
conditions, it may be necessary to use an external
antenna. In this event, the antenna lead-in can
be connected to the antenna terminals on the back
of the receiver after disconnecting the built-in
antenna wires that normally connect to these ter-
minals. The lugs on the built-in antenna should
then be insulated and dressed in such a position
that they do not touch the chassis or components.

If desired, the clamp located on the left side (fac-
ing the rear) of the cabinet can be used to hold

the built-in antenna feeder out of the way.
TO CHECK THE OPERATION OF
THE RECEIVER:

1. Rotate the BRIGHTNESS and CON-
TRAST controls completely counterclockwise.

2. Turn on the receiver by rotating the OFF-
ON-VOLUME control clockwise.

3. Rotate the CHANNEL SELECTOR to the
channel number of the desired station.

4. Rotate the BRIGHTNESS control clock-
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5. Rotate the CONTRAST control clockwise
until a picture appears on the screen.

6. If the built-in antenna is in use, adjust the
TELEVISION ANTENNA control for maximum
picture contrast. If an external antenna is in use,
‘this step is not required.

7. If the picture is moving up or down or
quivering, adjust the VERTICAL HOLD control
to stabilize the image.

8. If horizontal or diagonal bars or a folded-
over picture appears on the screen, adjust the
HORIZONTAL HOLD control to obtain a clear
picture.

9. Adjust the FINE TUNING control for the
best picture detail.

10. Readjust the BRIGHTNESS and CON-
trast controls until pleasing shades ranging from
clear white to intense black are attained.

11. Adjust the VOLUME control for the de-
sired sound volume.

12. Check the operation on all available tele-
vision stations. Note that if the built-in antenna
is in use, the TELEVISION ANTENNA control
must be readjusted for maximum picture contrast
each time the receiver is tuned to a different
channel.

13. If necessary, adjust the vertical linearity,
height, width, and focus controls as explained
under ADJUSTMENTS.

CRT CRT CUSHION FOCUS cCOIL
SHION ADJUSTMENT ADJUSTMENT

DEFLECTION YOKE
ADJUSTMENT

1ON TRA
MAGNE T

F16. 1—Top View oF C.R.T.

UBE
BASE

The picture adjustments are located on the rear
of the chassis and are accessible through cut-outs
in the back cover.

ION TRAP MAGNET

CAUTION: When adjusting the ion trap mag-
net, care must be exercised to avoid breaking the
neck of the C. R. T.

The ion trap magnet must always be adjusted
for maximum picture brightness. With the mag-




net oriented approximately as shown in Fig. 1,
rotate it around the neck of the tube and move it
forward and backward until the position is found
where the brightest raster is obtained.

FOCUS COIL

Incorrect centering of the picture or a shadow
on one corner of the picture may indicate that the
focus coil is in need of adjustment. If only a
slight adjustment is required, it can be made by
turning the focus coil adjustment screws in or out
as required.

If a major adjustment of the focus coil is re-
quired, the procedure is as follows:

1. Turn the focus coil adjustment screws in or
out until the focus coil is positioned at right angles
to the neck of the C. R. T. and there is a slight
separation between the deflection yoke and the
focus coil.

2. Loosen the lock nuts located under the heads
of the adjustment screws and slide the focus coil
up or down or sideways until the picture is cor-
rectly centered. Large holes in the focus coil
brackets permit this movement of the coil.

ANTENNA

°o@ @o

o o

A.C. PLUG

? K K — L1N;§:1I-TY

FOCUS ADJ. WID‘I’H ADJ. HEIGHT ADJ.

F16. 2—REAR VIEW oF CHASSIS

3. Tighten the lock nuts while taking care that
the screws do not turn during the process.

4. Fine centering adjustments can be made by

turning one or more of the screws in or out.

CATHODE RAY TUBE CUSHION

The cushion must fit snugly against the flare of
the cathode ray tube in order that the rear of the
tube will be supported firmly.

DEFLECTION YOKE

This adjustment controls the angle of the pic-
ture with respect to the horizontal. If the picture
is not squared in the picture mask, loosen the wing
nut and move it to the left or right so as to rotate
the deflection yoke. The picture will tilt to the
left-or right with the deflection yoke rotation.

V-2150-914,

Ch. V-2150-9l,

V-2150~9

FOCUS CONTROL

The focus control (Fig. 2) should be adjusted
with the brightness and contrast controls in their
normal positions. If correct focusing cannot be
obtained, the high voltage oscillator may require
adjustment.

HEIGHT AND VERTICAL LINEARITY
The height adjustment controls the overall

" MODELS H-éoumlo, H-6ouT10A,
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height of the picture, while the vertical linearity |
adjustment governs contraction or expansion of |

the upper portion only. For this reason, a bal-
ance between the two controls is necessary to make
the picture symmetrical and fill the mask vertically.

WIDTH

The width control should be adjusted so that |

the picture fills the mask horizontally.

HORIZONTAL RINGING COIL

To adjust the horizontal ringing coil (L403),
tune in the weakest station in the area, set the
horizontal hold control at approximately the mid-
dle of its range, and adjust L403 (location shown
on Fig. 8) until the picture is properly “locked-in.”

HIGH VOLTAGE OSCILLATOR
1. Turn off the receiver and disconnect the high
voltage lead from the C. R. T.

2. Connect 13 one megohm, one watt resistors
in series between the high voltage lead and the
chassis.

3. Connect a kilovoltmeter across the 13 meg-
ohms of resistance.

4, Turn on the receiver and adjust C507 (loca-
tion shown on Fig. 8) for maximum voltage indi-
cation on the meter.

5. Turn off the receiver, disconnect the kilo-
voltmeter, remove the 13 megohms of resistance,
and connect the high voltage lead to the C. R. T.



BUILT-IN ANTENNA MECHANISM — MODEL H-604T10A

2F TURNS

24 Tumws

TRIMMER PULLEY

DRIVER PULLEY

SIDE VIEW-TRIMMER CLOSED

F16. 3—DRIVE STRING ARRANGEMENT

The antenna trimmer control is designed to ro-
tate through a range of 214 turns. At one extreme
of rotation the trimmer is completely closed, thus
serving as a stop. A collar locked on the threaded
portion of the trimmer shaft serves as a stop at the
other extreme of rotation. When the trimmer
shaft is rotated 214 turns from the completely
closed position, the collar on the shaft should bear
against the metal shoulder on the trimmer and
stop rotation in that direction.

If the collar becomes loosened and no longer
stops the trimmer rotation at 214 turns, it should
be re-positioned on the shaft. Loosen the set
screw in the collar, completely close the trimmer,
and then open the trimmer 214 turns. Position
the collar so that it bears tightly against the metal
shoulder of the trimmer, and tighten the set screw
in the collar.

The drive string arrangement for the built-in
antenna trimmer is shown in Fig. 3.

CHASSIS REMOVAL — MODEL H-604T10A

Removal of the chassis from Model H-604T10A
is complicated somewhat by the built-in antenna.
The recommended procedure is as follows:

1. Remove the control knobs from the front of
the receiver.

2. Remove the wood screws that secure the

- back cover, and remove the back cover by pulling

it away from the cabinet.

3. Remove the built-in antenna feeder from the
antenna terminals on the rear of the chassis.

4. Remove the thumb tack that secures the end
of the antenna tuning stub to the top of the cabinet.

5. Remove the two screws that secure the an-
tenna trimmer brackets to the top of the cabinet.

6. Using care to avoid bending -the antenna
tuning stub, pull the trimmer shaft and rubber
coupling off the pulley shaft thus detaching the
trimmer and tuning stub assembly.

7. Remove the hex-head chassis mounting bolts
from the bottom of the cabinet.

8. Remove the chassis from the cabinet. The
pulley shaft is sufficiently flexible to allow passage
of the chassis.

To replace the chassis, the above procedure
should be reversed.

ALIGNMENT

TEST EQUIPMENT—To properly service

| these chassis, the following test equipment should
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be available:

1. R-F sweep generator which meets the fol-
lowing requirements:
a. Frequency range from 18 to 30 mc. with a
sweep width of 10 mc.

b. Output adjustable with at least 100,000
microvolts maximum and a very low min-
imum.

c. Output “flat” on all attenuator positions.

2. Cathode-ray oscilloscope, preferably one
with a wide band vertical deflection amplifier and
a low-capacitance input probe.

3. Signal generator capable of providing output
frequencies listed below.
21.6 mc. 4th I-F trap
22.6 mc. 1st I-F
25.9 mc. 2nd I-F
25.6 mc. 3rd I-F
23.8 mc. 4th I-F
23.0 mc. 5th I-F



4.5 mc. Audio I-F and ratio detector (the
frequency must be extremely accu-

rate, preferably crystal controlled.)
NOTE: The R-F output level on all the above

frequencies should be adjustable with at least
100,000 microvolts maximum and a very low min-
imum.

4. Heterodyne frequency meter with crystal
calibrator (if the signal generator does not include
a crystal calibrator).

5. Electronic voltmeter (vacuum tube volt-
meter), with a high voltage multiplier probe for
measurements up to 15,000 volts and an R-F probe
for measuring R-F voltages.

GENERAL INFORMATION—AIl test equip-
ment and the chassis should be bonded together
by short lengths of heavy (14 inch) braided cop-
per ribbon. The interconnecting leads should be
shielded (72 ohm coaxial cable) and should be as
short as possible consistent with ease of making
connections. The effectiveness of the bonding can
be checked during alignment by placing the hand
on the metal chassis or test equipment case. If

the response pattern or meter reading changes vis-
ibly, the bonding must be improved before the cir-
cuits are aligned.

COMMON I-F ALIGNMENT PROCEDURE

1. Rotate the channel selector switch to chan-
nel 3.

2. Connect the signal generator to the mixer
tube through the coupling device shown in Fig. 4.
The device is constructed by squeezing together a
miniature tube shield until it fits the tube snugly
and does not ground to the chassis. A .005 mfd
capacitor is then soldered to the side of the shield.
By sliding the tube shield up or down on the tube,
the capacitance between the shield and the tube
elements can be varied to obtain additional con-
trol of the coupling over that provided by the at-
tenuator in the generator itself. The ground side
of the generator output cable should be connected
to the receiver chassis.

3. Connect a vacuum tube voltmeter to the
video test jack on the receiver chassis, and set the
meter to its 5 volt scale.

4. Set the signal generator to 21.6 mc. (unmod-
ulated), and adjust C329 for minimum voltage on
the VITVM. Use a strong signal for this adjustment.

5. Set the signal generator to 22.6 mc. (unmod-
ulated), and adjust L306 for maximum voltage on
the VIVM. During this adjustment, keep the

signal generator output adjusted so that the
VTVM reading does not exceed 2 volts.

e S E—

MODELS H-604T10, H-604T10A

Ch. v-zlgg-gu, V=2150-91A,
V=-2150-9

6. Set the signal generator to 25.9 mc. (unmod-
ulated), and adjust L307 for maximum voltage on
the VIVM. During this adjustment, keep the
signal generator output adjusted so that the
VTVM reading does not exceed 2 vollts.

7. Set the signal generator to 25.6 mc. (unmod-
ulated), and adjust L308 for maximum voltage on
the VIVM. During this adjustment, keep the
signal generator output adjusted so that the
VTVM reading does not exceed 2 volts. '

8. Set the signal generator to 23.8 mc. (unmod- |
ulated), and adjust L309 for maximum voltage on ‘
the VIVM. During this adjustment, keep the |
signal generator output adjusted so that the |
VTVM reading does not exceed 2 volts.

9. Set the signal generator to 23.0 mc. (unmod- |
ulated), and adjust L313 for maximum voltage on |
the VIVM. During this adjustment, keep the |
signal generator output adjusted so that the |
VTVM reading does not exceed 2 volts.

10. Connect the sweep generator to the mixer |
tube through the coupling device previously de- |
scribed. The signal generator will be used in the !
following steps to provide marker indications at
various frequencies on the response curve. In
this application, the signal generator input to the
set must be low in amplitude to avoid distorting
the response curve. To reduce the signal generator
input accordingly, the signal generator should be
loosely coupled to the set by wrapping a few turns
of insulated wire around the coupling capacitor
“pigtail” and connecting the signal generator to
this wire. .

11. Connect the vertical input of the oscillo- |
scope to the video test jack through the de-coup- .
ling network shown in Fig. 5. The oscilloscope
horizontal input should be connected to the sweep
output from the sweep generator; turn the sweep
control on the oscilloscope to the “X” or “OFF”
position.

12. Adjust the sweep generator for a center fre-
quency of 25.3 mc. with a 10 mc. deviation. Ad-
just the sweep generator output until a setting is
found where there is very little noise on the oscil-
loscope pattern.

The oscilloscope pattern obtained should be
similar to that shown in Fig. 6. Use the signal
generator as a marker to check at the frequencies
indicated. If the pattern obtained is not similar
to Fig. 6, L306, L307, L308, L309, and L313
should be re-adjusted to produce the correct pat
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tern. The affect of the adjustments will be as
follows:

L306 affects the low frequency side of the
curve.

L307 affects the high frequency side of the
curve and the position of the video I-F
carrier.

L308 affects the center of the curve.

L309 affects the tilt of the “shelf” of the
curve.

L313 affects the center and the low frequency
side of the curve.

AUDIO I-F AND 4.5 MC. TRAP
ALIGNMENT PROCEDURE
1. Connect the “high” side of the signal gen-
erator to the video test jack through a .001 mfd
capacitor, and ground the “low” side to the chassis.

2.
points indicated on the bottom view of the chassis,
Fig. 8. Th.e common lead should connect to point
“C”, and the “high” lead should connect to point
“A”. Set the meter on its 5 volt ( -DC) scale.

3. Adjust the signal generator to 4.5 mc. (un-
modulated). The accuracy of this frequency is
very important. If a crystal controlled signal
generator is not available, the frequency should be
checked using a frequency meter with a crystal
calibrator.

4. Adjust L201 and L202 for maximum voltage
on the VIVM. During this adjustment, keep the
signal generator output adjusted so that the
VTVM reading does not exceed 5 volts.

5. Connect the common lead from the VIVM
to point “A” (Fig. 8), and connect the “high” lead
to point “B”. Here it is important that the case
and components of the VI'VM are not grounded
to the receiver chassis; otherwise, point “A” would
be shorted to the chassis through the common lead.

6. Using the same signal generator amplitude
and frequency as in step 4, adjust L203 for zero
voltage on the VTVM. As the adjustment is
tuned through resonance, the voltage will rapidly
change from one polarity to the opposite polarity.
The point where the voltage is zero is the correct
setting.

7. Connect the common lead from the VIVM
to the chassis, and connect the R-F probe from the
VTVM to the junction of R324 and R325. This
point is shown as point “D” on Fig. 8. Note that
point “D” is 150 volts above ground and, there-
fore, the R-F probe must contain a blocking ca-
pacitor.

e
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Connect the vacuum tube voltmeter to the

8. Using a strong 4.5 mc. signal applied as in
step 1, adjust C321 for minimum voltage on the
meter.

H. F. OSCILLATOR ALIGNMENT
PROCEDURE FOR V-2150-91A CHASSIS

The -91A chassis utilizes a V-6771-2 tuner assem-
bly: If the 6C4 H-F oscillator tube is replaced in
this tuner, the different inter-electrode capacitance
of the new tube may change the oscillator fre-
quency enough to necessitate re-alignment of the
oscillator.

The oscillator adjusting screws are located on
the front of the tuner assembly, and' this procedure
should be followed for their adjustment:

1. Remove the channel selector and fine tuning
knobs. Remove the selector escutcheon plate and
escutcheon mounting plate by removing the
Phillips head screws securing them to the cabinet.
The adjustments are accessible through the hole in
the cabinet.

2. Set the fine tuning control to the middle of
its range, and leave it in this position during the
following adjustments.

3. Set the channel selector switch to the highest
of the low band (channels 2 through 6) stations
operating in your locality.

4. Peak the appropriate oscillator slug for the
best picture detail.

5. Repeat step 4 for each progressively lower
channel on which a station transmits in your area.

6. Set the channel selector switch to the highest
of the high band (channels 7 through 13) stations
operating in your locality.

7. Peak the appropriate oscillator slug for the
‘ best picture detail.

8. Repeat step 7 for each progressively lower
channel in the high band on which a nearby sta-
tion transmits.

9. Check the previously made low band ad-
justments, and if the tuning has changed repeat
.steps 3 through 8.

H.F.OSCILLATOR ALIGNMENT PROCEDURE
FOR V-2150-94 AND V-2150-94A CHASSIS

The V-6238 and V-6238A tuner assemblies used
in the -94 and -94A chassis have several screw-
adjusted slugs and trimmers located on the top
and rear of the tuner. These adjustments affect
the R-F band-pass of the tuner and are provided
for production purposes only. They should not
be used by the service technician. The H-F oscil-
lator slugs are accessible through the front of the







