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ALIGNMENT AND PRODUCTION TESTING OF TELEVISION RECEIVERS.
1. AUDIO CIRCUITS

Operation of the audio frequency amplifier may be checked
by touching the grid of the €6Q7 and noting hum pickup in the
speaker. The first video IFT should be adjusted roughly as it
affects the sound I.F. characteristic.

Next, the I.F. amplifier should be aligned, usi an
oscillograph connected to the screen of the 2nd I.F. w:dm:¢mosom:
by pass removed) and a wobbulator connected to the proper vnoints
to indicate the desired characteristic. The 2nd I.F.T. should be
adjusted first with the wobbulator conmnected to the grid of the
first I.F. tube (1851}, and then the first I.F.T. adjusted with
the wobbulator connected to the converter grid. Next the 6J7 screen
by pass should be put back, the oscillograph shifted to the diode
output at the first audio coupling condenser, the .001 de-emphasis
condenser opened, and the discriminator transformer adjusted.

The output of the wobbulator should be of the order of
5000 microvolts which may be obtained from the RCA wobbulator using
the low tap with a 10 ohm resistor shunting it to ground. A Ferris
signal generator may be used as & marker connecting it to the wobbu-
lator output (low tap) through a 100 ohm resistor.

The appearance of the characteristics are indicated by
the sketches below. The exact 8hape of these curves will vary some-
what with individual rereivers.
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A check on alignment should be made using a Forris sig-
nal generator with about 5000 microvolts output. Tuning. tho sig-
nal generator through the band two cqual peaks (+ 10%) and a null
mo»wa ME%:HQ be observed. The null point should be at 8.25 mc

+ 15 Ke).

Sensitivity should then be checked using the Ferris sig-
nal generator connected to the converter grid, and thc oscilloeraoh
connected to the plate of the 6V6G audio output tube. The input
for an average output fdr the two peaks of 50 V. p. to p. (1" di-
rect on 168) should be from 30 to 100 microvolts. (At this low in-
put the two peaks may nct be exactly equal due to the fact that sig-
nal level affects the I.F, tuning to some extent.)

2. VIDEC I.F. CTRCUTTS

An osclillograph is attached to the 6H6 video detector
load. An I.F. wcboulator is connected successively to the last I.F.
stage, next to the last, and so on, back to the mixer grid with
adjustment of the corresponding I.F. transformer at each step. In
this alignment the overall curve 1s approximately that shown below.
This sketch 1s illustrative of several recelivers but the exact
amount of dip is somewhat varlable and the final adjustment gener-
ally involves use of an actual test pattern received by R.F. It
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i1s desirable that the video I.F. alignment shall have the 6db
attenuation at the carrier to provide successful reception of the
single side band transmission., 4 of the 5 picture I.F. transformers
are triple tuned while the first I.F. transformer is a double tuned
unit. When tuning the video I.F. transformer in the plate of the
mixer tube, the R.F. circuits should be disconnected from the grid
of the mixer before attaching the I.F. signal wobbulator to this
grid so as to insure flat input.
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SOUND CAR.

The trap to reject the adjacent channel picture carrier
and the traps to reject the assoclated sound carrier are all pre-
tuned and nced no further adjustment. These traps are tuncd in
manufacture using a Q-metor.

3. R.F. CIRCUITS

The R.F. circuits are aligned by using an input wobbu-
lator having relatively high voltage of the order of 1 volt cover-
ing the channels as follows:

1 50-b6 Mc
2 60-66 Mc
4 78-84 Mc
6 96-102 Mec

To determine the characteristic of those R.F. circults
independont of I.F. response, an oscillograph is connected with its
grounded terminal to the B plus supply (using care not to touch the
oscillograph) and with its vertical input amplifier connected to
the mixer scresn. In this way the mixer screen response represents
quite adequately the band pass characterlstics of the R.F. circuits.
This high level wobbulator is applied to the antenna terminals,
following which the R.F. antenna coil and the mixer grid coil are
tuned with the corresponding condensers for each band. The response
curve for each band 1s represented by the sketch above, showing the
response for one of the bands which i1s typical of all of them. The
higher channels are somewhat broader than this., During this align-
ment the oscillator tube has been removed.

Alignment of the oscillator itself is made by using a
signal generator tuned to the carrier frequency for the sound
channel., Then the oscillator trimmers are adjusted for each of
the 4 channels mentioned above so that the sound carrier is re-
ceived as indicated by the loud spesker. To insure that the os-
cillator 1s tuned above the desired carrier the signal generator
is then tuned to the plcture carrier and a check of received signal
is made through the video channel. Another check is to see that the
minimum capacity of the oscillator trimmer is used where it is
possible to get 2 oscillator frequencies which pass a sound signal.
This adjustment of the oscillator is made with the front knob
trimmaer set at % capacitance. A final sensitivity measurement is
now made using the signal generator on the carrier frequencies for
sight and sound for all 4 shannels.
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The picture sensitivity should be approximately 200 micro-
volts lnput signal on all channels to yield 15 volts peak to peak
at the final video 6V6 amplifier plate, using an oscillograph for
measurement and using a signal generator with 30%mmodulation. #

Sound Re jection

While an attenuation ratio of 100 at the sound carrier
was sufficient with A.M. sound, it 1s not adequate with F.M. sound,
The signal generator should be tuned through the sound band which
1s 150 Ke (¢ 75 Kc) and the attenuation ratio should be at least
100 throughout this band at R.F.

Ad jacent Channel Sound Rejection

Previously rejection ratios of 1000 to 1 at R.F. was
attained, measurements should be made by tuning through the band as
above and the ratio should be over 500 throughout the band,.

The sound sensitivity at R.F. should be approximately the
same as at I,F.
4. VIDEO AND SWEEP CIRCUITS

This alignment of the video amplifier and the sweep cir-
cuits can be made either with an over-the-air test pattern or with
a test pattern from a coaxial line. When an over-the-air trans-
mission is used the signal is applied to the antenna terminals.

However, when a coaxial line signal is used, it is nec-
3ssary to observe the precaution of a suitable input network for
applying the signal to the grid of the 1851 first video amplifier
tube. This tube has a fixed bias within the set to which its grid
lead is returned and its cathode 1s grounded. It i1s therefore de-
sirable to insert a coupling condenser of at least 0.1 ufd from
the coaxial line and supply & grid leak from the 1851 grid lead of
at least 3 megohm between the 1851 grid cap and the lead wire from
beneath the chassis which would otherwise normally be connected to
the 1851. In this way the proper fixed bias is still applied to
this tube.

After alignment has been made as outlinea above therse
are certain tests and precautions that should be followed closely
in order to eliminate the possibility of shipping either defective
receivers or those that are not up to standard in efficlency and
quality. A co-ax line carrying a composite video signal to be used
for checking video amplifier and sync circults should be monitored
to meke sure that Horizontal Blanking is no more than 16% and front
voanw comprises 2% of total. Vertical Blanking should be from 7
to 8%.

The 1851 tube and 6V6 tube of the 2 stage video frequency
amplifier have their frequency constants such that the overall re-
sponse to the cathode-ray tube grid is essentially flat from 30
cps to 3% megacycles with a gradual drop to approximately 43 mega-
cycles at which time the response is down to about 30%. This orig-
inal design was checked with the video frequency wobbulator and 1t
has been found unnecessary to check each receiver individually ex-
cept for general observation of a test pattern which is adequate
to show up any actual mistake in the circuit wiring of the peaking
colls, etc.

The sweep circuits are tested to determine the adequacy
of amplitude and frequency range. Linearity adjustment is made
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with the two linearity controls on the sweep deck. 1In case these
ad justments do not cover a sufficient range additional small capac=
itances are placed in parallel with the bottom condenser of the
potential divider which feeds the grid of the sweep amplifier tube.
This added condenser is actually placed from grid to ground of the
sweep amplifier tube. In this way the ratio of signal from the
oscillator to the signal from the amplifier will be controlled,
thus correcting the linearity so that an overall linear sawtooth
is produced by combination of a sweep oscillator output which is
exponential and a sweep amplifier output which by its grid char-
acteristic produces a reverse curvature.

After linearity has been adjusted the horizontal ampli-
tude control should have at least one inch additional amplitude
available., The vertical amplitude control should have several
inches of additional amplitude available.

The black sweep control knobs, which are connected by
turning the sweep selector switch on the front panel counter-
clockwise (to position 2), should be checked to insure that the
vertical frequency range includes 30 and 60 fiolda per second
with adequate overlap, and that the horizontal frequency range in-
cludes 8000 and 15,750 lines per second with adequate overlap.

The black knobs should be set up at the standard 525
lines 30 frames.

The red sweep control knobs, which are connected by
turning the sweep selector switch clockwise (to position 1) should
be capable of belng adjusted to the following color combinations:

(a) CBS color pictures use 375 lines per frame at 60 frames
per second whicli requires a horizontal scanning rate of 22,500
lines per second, and & vertical scanning rate of 120 fleld scans
per second.

(b) NBC has transmitted color with 441 lines per frame and
60 frames per second; requiring 26.460 scanning lines per secound,
and 120 vertical flelds per second,

The Du Mont sync transformer should be adjusted as
follows:

A Du Mont picture signal should be applied to the 1851
first video grid in eccordance with the previous instructions, or
received over the air. A diode rectifier with its ontput con-
nected to an oscillograph should be very loosely coupled to the
grid of the horizontal oscillator (green lead on Du Mont sync trans-
former). This may be done by clipping a battery e¢lip around an
insulated portion of the green lead. The oscillograph sweep should
be synchronized to the 60 cycle power line, the beam of the CRT
should be cut off, and the sweep oscillator tubes of the television
recelver removed. The Du Mont sync transformer should then be ad-
Justed for maximum asmplitude of the envelope of the H.F. burst
pulse as indicated on the oscillograph.

The test pattern should be clean and crisp with no signs
of eany breakdown visible. Breskdown will cause intermittent black
lines which Jjump back and forth vertically or horizontally tear out
similsr to that produced by noise, which is particularly noticeable
at the black circle of the test pattern.

Very often faulty coupling condensers in the deflection
circuits will cause this trouble and tapping them with an insulated
red will help locaste the faulty part.
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SERVICE NOTES

DU MONT TELEVISION RECEIVERS

THE FOLLOWING information was compiled by the Service Department and is
based on actual experience acquired in the field over the last three years.

ANTENNA INSTALLATION

ERECT the antenna in the clear whenever possible, as high and as far back
from the street as possible.

ANTENNAS over 15 feet high should be guyed securely. Mount anteana securely
on a chimney or wall, using the hardware and mounting brackets supplied by
the antenna manufacturer.

INSTALLATION crew should consist of two men. One man on the roof to rotate
the antenna and locate the position. Another man at the set to watch the
results. These two men should be in constant communication. Philco phones
will serve the purpose. Connect the speaker of the Philco phones to as feet
of transmiss on wire with a pair of insulation-piercing clips - this en-
ables you to clip on the lead-in wire without breaking the insulation.
Connect the master station in series with the antenna lead-in wire and
antenna plug at the set, thereby giving constant communiration with the
operator on the roof without using extra lead-in wire for the phones.

DIPOLE

THE DIPOLE (both rods) should be equal to one-half wave-length of the radi-
ation to be received, for maximum result, and connected to the receiver by
means of a transmission line - twin conductor.

FREQUENCIES assigned to each of the New York stations and dipole needed to
match the wave length are listed below:

Frequency Length of Length of
Station An M.C. -Dipole _ Reflector
WNBT 50-56 100" 112"
WCBW 60-66 90" 96"
WABD 78-84 7a" 76"

THIS does not necessarily mean that a separate antenna is required for each
station. It has been found that in most parts of the Metropolitan area, a
satisfactory signal can be picked up from all three stations on an antenna
tuned to WCBW's frequency, go inch dipole (45 inches each rod) with reflector.

HOWEVER, in some of the outlying points in Long Island, Westchester, and
New Jersey it may be necessary to erect a second antenna tuned to WABD's
frequency, 72 inches (36" each rod) to pick up their signal, until such
time as WABD's power is raised to normal strength.

REFLECTOR

WHEN the receiver is located at a considerable distance from the transmitter,
better pick-up and directional properties are required, and a second rod
connected parallel to, and % wave length behind the dipole will reflect
the signal back and aid signal strength considerably. The reflector will
also help rednme reflections.

THE LENGTH of the reflector rod should be slightly over the overall length
of the dipole (see table).

WHEN two antennas of varying lengths are used, remember that the distance
between the dipole and the reflector rod of each antenna should approximate
% wave length of the transmitted signal. or % the length of the dipole.

REFLECTIONS

METAL structures, large buildings in the path of the signal, will reflect
the transmitted waves and cause multiple "ghost™ images on the screen of
the receiver. These "ghosts" are very annoying and should be eliminated
by rotating the antenna or changing the location. The use of reflector
rods may at times serve the purpose.

SOMETIMES, however, the reflected wares are a blessing indisguise, special-
ly in large cities where low buildings are sandwiched in between high
buildings. Very often it is possible to pick up a reflected signal below
the line of-sight, or turn the dipole completely away from the line-of-
sight to eliminate "ghosts" and pick up a reflected signal with better
results than on a direct pick-up.

IN CERTAIN locations, in large cities, signals radiated by the various
stations are reflected from many angles and it will be impossible to elim-
inate "ghosts™ on all stations. In such cases, a second antenna will have
to be erected. But, bear in mind that a satisfactory signal either direct

or reflected, can always be picked up within the transmission radius with
the proper equipment.

TRANSMISSION LINE

THE TWISTED pair transmission line or lead in wire used should have an im-
pedance of %2 ohms per 100 feet. This type.of transmission line can be
used in most installations, but it must be remembered that there is an
appreciable loss of signal strength in ordinary twisted wires approxim
ating 20% for lengths from 100 feet to 200 feet.

IN CASES where the signal strength is low to begin with, or where an ex
ceptionally long lead-in is required. co-axial cable ir recommended. There
is very little loss in comparatively long lengths of co axial cable.

WHEN the signal level is weak the constrast or semsitivity control of the
set has to be turned on "full" aad all kinds of noises will be picked up,
interfering with the picture.  This kind of interference will cause small
white spots and flashes similar to a snow storm on the screen, and is known
as "snow in the picture".

IF CO-AXIAL cable is used in such cases, the signal level will be raised

and the noise level lowered proportionately, giving a clear picture at all
times

~ SERVICE NOTES ~

HERE are some of the most common service problems encountered in the field:

1. Receiver dead

2. Sound but no picture

3. Picture but no sound

4. Poor sound

5. Poor synch. picture tears out

6. Bright spot on screen of CRT Sound OK
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7. No control of focus or intensity

8. Breakdown in raster or test pattern

. Microphonics

10. Sound in picture

11. Single.vertical line or horizontal line on screen of CRT
12. Intermittent sound or picture

13. Poor linearity

Receiver dead

{a) If receiver is dead check a.c. plug and check back of cabinet
to make sure safety switch is closed.

(b) If 3 amp. fuse is blown, look for a shorted or arcing 2Xa, 4000
volt, high voltage rectifier tube.

{c) Check for shorted or arcing sX3, 1so0 volt, high voltage rect-
ifier tube.

(d) Check for shorted or arcing 2xa. 4soovolt intensifier-rectifier
tube mounted in a horizontal pesition.

(e) Check for a shorted high voltage filter condenser in the 1500
or ycoo volt supply.

(£) Check for a shorted .os-4500 volt coupling condenser mounted in
a horizontal position under sweep deck.

Sound but no picture

(a) Check video amplifier by touching grid of 18s1 first video amp-
lifier tube. You should see broad white bars on CRT indicating
that that circuit is OK. If no response is noted, check that
portion of the circuit the 1831, or 6V6G video amplifier tubes
may be defective.

(b) Drift in oscillator realign oscillator trimmer.

(c) Check 1832 videoI.F. amplifier tubes for open filament or shorts.

Picture but no sound
(a) Check oscillator for drift realign oscillator trimmer.
(b) Check 6V6G audio amplifier tube. Check 6Q7G, 6J7G, also 1851
first audio I.F amplifier tube. These tubes will also cause
the sound to be distorted, weak and intermittent.

Poor sound
(a) Defective 6V6G audio amplifier tube.
{b) Shorted or gassy 1st audio 1851 tube.
(c) 6Q9G aydio amplifier tubes not all the way in sockets - press
tubes all the way in socket.

Poor synch. Picture tears out
(a) A weak signal due to a broken or shorted antenna lead-in or a
defective synch. separator tube, will cause the picture to lose
synch. Also check frequency controls for correct adjustment.

Bright spot on screen of CRT Sound OK
{a) If this condition exists. turn intensity off at once as this
will burn a spot on the screen of the CRT. Look for a defective
sX3, 1500 volt rectifier tube. If tube is OK look for a shorted
4 mfd. 1500 volt filter condenser.

8.

10.

11.

12.

13.

No control of focus or intensity

(a) Fibre tongue is usually broken on controls. The fibre tongue
insulates the intensity and focus control pots from ground as
they are 4ooo volts above ground. If no fibre tongues are
available, turn controls with an 1insulated screwdriver to the
proper intensity and focus.

(b) The 750K and 2 meg.bleeder resistors mounted on the front panel
between the focus and intensity pots may be open. .

Breakdown in raster or test pattern

(a) Check for leakage at CRT socket and base.

'b) If breakdown is due to leakage at CRT socket, you will hear a
sizzling noise at base of CRT socket. If socket hasn*t arced
across causing complete breakdown, you can put a 25 watt lamp
in tube socket to dry out moisture. If that doesn't do it,
replace CRT socket and if CRT base is badly burned from arcing
send CRT to plant to be rebased.

(c) Breakdown is noticed on the raster by the separation of the
line structure.

Microphonics
(a) Check the 6Js oscillator, 1852 mixer and the 1851 first audio
tubes for microphonic conditions.

Sound 1in picture
(a) Check 1851 first video amplifier tube.
(b) Check 6V6G video amplifier tube.
(c} R.F. and detector circuits being off, frequency due to drift
or misalignment, Realignment will be necessary.

Vertical or horizontal lines on screen
(a) Caused by no plate voltage on 6ADs horizontal or vertical sweep
oscillator,due to open plate supply resistors.On the vertical
side there are four 100K 1 watt resistors. Always tu-n down
the intensity control if there is a bright horizontal or vert
ical line on screen or it will become burned.

Intermittent sound or picture
(a) Due to shorted antenna Line.

Poor linearity
(a) Due to defective 6R6G horizontal or vertical amplifier tube.
On the right side of the sweep deck, you will find the horiz
ontal linearity control. On the left side you will find the

vertical linearity conmtrol. By adjusting controls, poor
linearity can be corrected.

ALLEN B. DU MONT LABORATORIES, INC.

PASSAIC, NEW JERSEY



