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Remove control knobs and panel.

from the chassis receptacle.
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ALIGNMENT INSTRUCTIONS

Remove cabinet interlock (receptacle) from cabinet.

HOLD TUNING

CONTROL CONTROL
VERTICAL )
08C. PREQ. ADJ

Remove the cover over the alignment adjustments just behind the
channel pushbuttoms end the receiver is ready for alignment.

They will pull straight off the shaft.

The control knobs pull straight off

The panel is fastened to the cabinet with two panel screws access=-
ible from the outside and two screws accessible from the inside of the cabinet.
Since the speaker is fastened to the front panel, its plug must be disconnected
Ieave the rubber escutcheon on the kinescope tube

This is held on

Release the chassis from the cabinet by removing the four rubber feet
at the bottom of the cabinet and pull the chassis from the cabinet.
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2. Remove the back cover. The line cord and half of the interlock are
attached to the back and are removed with th: back.

3. Detach the remaining half of the interlock fastened to the cabinet
with two wood screws.

4, Release the chassis by removing four mounting screws and pull the
chassis clear of the cabinet. Caution: The rubber escutcheon on the xine-
scope tube should be left on the tube for added protection.

5. Remove the cover over the alipmment edjustments just behind the
channel pushbuttons and the receiver is ready for eligmment,.

ALIGNIMENT PROCEDURE

Note - Use terminated signal generators only ana the shortest possible leads
to connect to the receiver circuits.

FM SCUND CHANNEL

1. Connect signal generator between grid of 6SH7 VIDEO AMP. tube (pin
##4) and chassis ground.

2. Connect an electronic voltmeter between pin 5 of the 6ALS FM DET.
tube and chassis ground.

3. With signal generator (unmodulated) set at 4.5 IC, set the 4.5 MC
LIMITER GRID ADJ. and FM DET. PRIMARY ADJ. for meximum d-c¢ voltage. Adjust the |
limiter grid coil before adjusting the FM detector primary.

4, Connect electronic voltmeter across 1000 mmf condenser at output of
FM detector and adjust SEC. ADJ. of FM DETECTOR TRANS. for the null.

5. Vary the frequency of the signal generator either side of 4.5 MC and
touch up the FM DET. PRIMARY ADJ. for equal peaks.

VIDEO I.F. ALIGNMENT

1. Connect the electroniec voltmeter across the 0.05 mfd condenser in the
automatic gain control (A.G.C.) filter circuit of the video emplifier.

2. Connect signal generator to grid of 6SH7 3RD VIDEO I.F. amplifier
tube (pin #4), set signal generator at 23.3 MC (no moduletion) and adjust 23.3
MC I.F. ADJ. for maximum d-c voltage.

3. Connect signal generator to grid of 6SH7 2ND VIDEO I.F. amplifier
tube (pin §4), set signal generator at 24.5 MC (no modulation) and adjust 24.5
MC I.F. ADJ. for maximum d-c voltage.

4, Co,nnect signal generator to grid of 6SH7 1ST VIDEQO I.F. amplifier
tube (pin #4), set signal generator at 22.5 MC (no modulation) and adjust 22.5
MC I.F. ADJ. for maximum d-c voltage.

5. Connect signal generator to grid of 6AG6 MIXER tube (pin #1), set
signal gemerator at 25.0 MC (no modulation) and adjust 25,0 MC I.F. ADJ. for
__meximum d-c voltage.

©John F. Rider
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6. Check the video I.F. amplifier response by tuning the signal generator
from 23 LC to 26 !C and observing the change in output voltege over this range.
A properly adjusted amplifier should irovide a relatively constart output
voltage which does not fall mors than 305% or 3 db below the peak voltage., If
the recponse does not meet this requirement, a slight readjustment of the I.F.
coils may be made to obtain the desired response. The rormal video I.F.
emplifier sensitivity will run approximately 200 microvolts at the generator
terminals for one volt as measured by the electronic voltmeter.

2t.75rmc 233mMc Z5.0 2615 M<.

L——- odh . —t— odb
./"f

/

/
S 12k X cdb
4

/ Video I.F. Ampnlifier Respouse (jd’c’t?/ c-;/ifvc‘)

CHANNEL ALIGNMENT

1. Due to the broad response of the video I.F. emplifier, it is necessary
4o use a 24 MC generator or oscillator (unmodulated) as a BFO oscillator is
used in conventional superheterodyne receivers in order to locate the center
frequency of the video I.F. amplifier for proper RF alignment. This "BFQO"
|
|
|

generator or oscillator should be loosely coupled by means of a wire irom the
generator output placed in close proximity to the 6H6 VIDEO DET. tube.

2. Connect the high frequency signal generator to the recelver's trans-
mission line through two 150-ohm carbon resistors, one connected in each side

of the line.

3. Connect the electronic voltmeter between the plate of the 6HE6 VIDKO
DET. tube (pin 35) and chassis yround.

4, Alignment of the individual channels is carried out as follows. Each
channel may be aligned independently without affecting the aligmment of the
others.

(a) Set FINE TUNING control condenser in the center of its
‘ captcity range.

(b) Press the channel button correspending to the channel
number to be aligned.

(¢) sSet the frequency of HF generator and "BFO" generator per
the eligmment chart.

OUTPUT tube and the high side of the VOLULE control and adjust the
0SC. ADJUST trimmer corresponding to the channel being aligned for
a rough audio beat note using the speaker output as a detesctor.

I
|
|
l
! (d) Comnect e 0.0l mfd condenser between pin ;2 of the VIDKS
|
i

—
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(e) Disconnect the 0.0l mfd conderser, shut coff the "BFC" signal
generator, and adjust MIXER ADJ. and RF ADJ. trirmers for maximunm d-c
voltage as indicated on the electronic voltmeter. This campletes the
aligment of any one channel. All other channels are to be treeted

the same,
ALIGNMENT CHART
CHANNEL H.F. SIGNAL "BFO" SIGNAL
NQ. GENERATOR FREw. GENLZRATOR FREW.
1. 47 MC 24 1.C
2. 57 MC 24 MC
3. 63 MC 24 1C
4, 69 MC 24 NC
5. 79 MC 24 1C
6. 85 LT 24 C
7. 177 uC 24 1C
8. 183 1C 24 1C
9. 189 »C 24 1C
10. 195 1C 24 1C
11. 201 MC 24 1
12. 207 AMC 24 11C
13. 213 1 24 1IC

HIGH VOLTAGE OSCILLATOR ADJUSTMENT

1. Connect & 50 megohm resistor string in series with a 0~200 micro-
ampere meter across either of the 1000 nmf 6000 V. filter condensers in the
high voltege power supply. The resistor string should be made up of resis-
tors of 10 megohms cr less to provide a safety factor for voltage breakdcwn.
Connect the meter on the ground side of the string. Before connecting tnis
string and meter the power should be turned off and sufficient time be
given the capacitors to reach complete discharge.

2. A meter reading of 100 microamperes (5000 V.) should be obtaired
under normal conditions. To obtain the 100 microanpere (5000 V.) reading,
adjust the H.V. 0SC. TRIVMMER through the adjustment hole in the top cf the

H.V. power supply case. Note that increasing the trimmer capacity decreeses W
the voltage end vice verse., The brightness control must be set at minimum

or full counter-clockwise for this measurement. II

©John F. Rider
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CIKRCUIT DESCRIPTION =-- HALLICRAFTERS T-54 AND 505

INTHODUCTION

The principles underlying the design of & modern television receiver
are more complicated than those on which a simple a-m broadcast set is based.
Necessarily, therefore, the circuits of television receivers are more complex
than those of standard broadcast sets. The material presented here is offered
in the hope that it will be of assistance to the servicemen who may have to
repair either of the television receivers described. Of course, this intcrma-
tion cennot even approach the general coverage of a text on television, and
so it has been assumed in the writing that the reader is familiar with televi-
sion principles and the more commonly used circuits. Therefore, only the
unusual features of these sets cre described in esny detail; while those
characteristics which are commonly found are mentioned only to the extent
necessary to preserve the continuity of the description.

The only difference between the T-54 and 505 receivers is in the
cabinets used. The former has a metal cabinet, while the latter uses a
wooden one. !

BLOCK DTIAGRAM

The block diagram is a functional breakdown of the receiver circuits,
giving a bird's-eye view of their relationships to one another. (Since the
chassis used in the two receivers are identical, we shall use the singular --
receiver -- in the remainder cr this description, even though both are meant.) F
The following circuit description is based on this breakdown. In reading it, i
you should refer to the partial schematics end the associated chassis layouts,
showing the waveforms to be observed at various points in the circuit’. For most
of these waveforms an oscilloscope having an extended high~frequency response
(up to, say, 2.5 mec) is required. However, such a scope is not necessary to
observe the response curves found in alignment.

FRONT END

The basic characteristics of the front end are conventional. It includes
three stages, an r-f amplifier, a converter, and a local oscillator, perform-
ing the usual functions associated with each. However, there are several
unusual features.

Balanced Input

This receiver is intended to be fed from a balanced 300-ohm source. In
order to present a balanced 300-ohm load to the transmission line coming down
from the antenna, a combination of grid and cathode input to the r-f amplifier
is used. This is shown in Fig. 1. L32 is & balancing coil; its center tap is
grounded to r. f. by C3. A direct ground to the chassis cannot be used at this
point because one side of the a-c power line is connected to the chassis, and
since the antenna lead-in may not be heavily insulated, a direct connection at
this point would constitute a potential shock hazard. C1l and C2 perform the
same function as C3 in reducing shock hazard, and in addition function as d-c |
blocking capacitors. R1 and R3 are each 150 ohms, and, since R3 is directly

©John F. Rider
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ANTENNA
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TUNING IN FRONT END

grounded and Rl is grounded to r. f. through C4, they place & 300-ohm load,
balanced to ground, across the antenna input. Since, further, a signal applied
to the grid of a tube has the same effect as a similar signal 180° out of phuse
applied to the cathode, the push-pull signals from the antenna reinforce one
another in the input to the r-f amplifier. The output from this stage (not
shown in Fig. 1) is conventional in that it is single-ended, that is, not
balanced to ground. The plate tuning is, however, somewhat unusual,

Tuning

This receiver covers all 13 television channels allocated to commercial
service by the FCC. Mechanically, the particular channel desired is selected
by depressing the appronriate pushbutton on the front panel. Fine tuning is
accomplished by means of a small knob alongside of and resembling the push-
buttons. WNhen a pushbutton is depressed, it selects the appropriate components
to tune the three resonant circuits in the front end. For all 13 channels the
"appropriate components" consist of capacitors, and in the case of the six
low-frequency channels, coils are added to the circuits as well. Although it
is hardly unusual to use pushbuttons to select tuned circuits in the standard
broadcast band, it is anything but usual at the frequencies of television
broadcasting, and the tuned circuits used reflect this condition.

The tuned circuits employed in the front end of this receiver are
illustrated in Figs. 2 (A) and (B). Fig. 2 (A) shows the tuning of the plate
of the r-f amplifier and the grid of the converter; since they are so closely
connected together in actuality, they are shown together here. In drawing
this, R108 and R6 (the converter grid return) and some inductors, capacitors,
and resistors have been omitted for the sake of simplicity. R108 is simply
used as a coil form for L9 and, because of its high resistance, has negligible
electrical effect. The other omitted resistors, which are mechanically part
of the pushbutton assemply, are used similarly as coil forms. However, their
resistences are relatively low, and so they also serve the electrical purpose
of loading their associated coils. This is necessary because these coils are
used only for the low-frequency channels, and it is important that they have
broad band-pass characteristics. If the components enclosed in the dashed

| lines are temporarily ignored, it will be observed that the circuits on either

side of C6 are the same. C_,,t is the output capacitance of the r-f amplifier,
©Jonn F. Rider
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and Cj, is the input cepacitence of the converter. Tne unlebeled variable
capacitors are those selected by the pushbutton switches; on the six low-
frequency chennels there are also inductors in series with them. L31 and C77
form a decoupling filter; R5 and C5 perform the same function (the screen of

the r-f amplifier is connected to their junction), and R4 is & camping resistor.

The oscillator, which is shown in Fig. 2 (B), is & modified Colpitts.
The diagram has been drawn in such a way as to emphasize this, end the d-c
grid end plate connections have been omitted for the sake of simplicity. C, .
is the plate-cathode capacitance and C,, is the grid cathode capacitance.
The unlabeled variable capacitor which”is part of the tank represents C91 an
the tuning capacitor chosen by the push-button switch assembly for the channel J
in use. As in the case of the r-f and converter tuning, inductors are added
in series with the tuning capacitor on the low-freguency channels. These coils
ere elso wound on resistors, but, because this is an oscillator and &s such
should not have broad -band characteristics, l-megohm resistors are used in all
cases. (8 is a fixed capacitor in series with C9, which is the fine tuning
control. As is customary in television receivers, the oscillator is tuned teo
a frequency higher than the incoming signal.

|
]
|
The 39 (13 chaennels times 3 tuned circuits) tuning capucitors are :ounted l

in 3 rows above the push-obutton switches. BEach is a compression-type trimmer; ;
and, since only one set of 3 is in the circuit at a time, the alignment of ;
each channel is independent of the others. !
|

1

|

|

Ave voltage is applied to the r-f amplifier at the lows end of ;rid resistor
Rl. This effectively places the avc voltape in series with r-f zrid voltage.

In addition to the extra inductors addsd by the switch mechanism on the
six low-frequency channels, additional inter-stage coupling capacitors -are
introduced when reception of these channels is desired. Their additional cape-
citance is necessitated by the relatively low frequencies of channels ones to
six. Another point that should be observed is the use of capecitors C83 and C83.
Because of the inherent design of thes tuning assembly, some frequencies, at
which the oscillator must work, tend to become absorbed unless these capacitors
are used. These additionel cepacitors sufficiently detune these absorption
circuits to permit proper operation of the oscillator.

(Capacitors C83 and C93 are not illustrated in Fig. 2 (A) in order to
simplify this figure as much as possivle.

VIDEC SECTION

Included in the video section are the main (or video) i-f emplifier, the
video detector, and two stages of video-frequency (v-f) amplification.

lMain I-F Amplifier

Contrary to usual practice, & single channel is used in this receiver to
amplify both video and sound i-f signals. (In addition, there is a single staze
of audio i-f amplification which is discussed further on.) Ordinarily, separate
i-f amplifiers are used for video and sound to prevent interaction between the
two signals. In this receiver, however, this interaction is put to use; the
two carriers beal together in the video detector, giving & 4.5 mc signal. This
signal may be considered as & second (scund) i.f.; it is frequency modulated

Just as the first sound i. f. is, and may therefore bte demodulated by conven-

©Jonhn F. Rider
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tional techniques. A television receirver sound system of this type is known as
an intercarrier sound system, since it depends for its action upon intermodula-
tion of the sound and video carriers.

There are three stages of main i-f amplification, and four associated
tuned circuits. Each of these is single-tuned. The first three are arranged
identically. For example, L14, the plate load of the converter, is a variable
inductor having a movable core. It is tuned by the output capacitance of the
converter and the input capacitence of the following stage, the first i-f
amplifier. 1In order to lower its Q in the interest of attaining a broad pass
band in the i-{ amplifier, it is loaded by the 27,000-ohm grid resistor of the
following stage. L15, the plate load of the first i-f emplifier, and L16, the
plate load of the second i-f amplifier, are tuned anc loaded in the same manner.
127, the plate load of the third i-f amplifier is simply an untuned r-f choke.
However, the signal from this plate is fed to the cathode of the diode detector,
and in this cathode is & variable inductor, L17. This inductor is of the same
design as L17, L15, and L16, and is similarly tuned. It is loaded by the input
resistance of the diode. In addition to loading, stagger tuning of the four
coils is used to broaden the response of the i-f amplifier. They are tuned as

followss Ll4 - 25 mc, Llb - 22.5 mc, L16 ~ 24.5 mc, and L17 - 23.3 mc. The
band-pass characteristics obtained by this stagger tuning and loading are
illustrated by tracings of oscillograms included with the alignment instructions

It will be observed from these oscillograms that the pass band of the
receiver is sufficiently narrow to exclude adjacent-channel interference without
the need of traps. This is possible because with a 7-inch picture tube adequate
definition is obtained even with a relatively restricted high-frequency video
response. In addition, since the 26.25 mc picture i-f carrier dignal and the
21.75 mc sound i-f carrier signal appear at or near the base line of the
response curve (see Fig. 12 in alignment section), they will not produce a very
strong beat. Therefore, one 4.5-mc trap (C58 and L29) is sufficient to prevent
this beat signal from interfering with proper signal reproduction. On the
other hand, a sufficiently strong beat signal is obtained in this manner so
that, after a single stage of audio i-f amplification, it will give proper
operation of the ratio detector.

Ave volteges are applied to the first and second i-f emplifiers, but not
to> the third. In this amplifier & small bias is produced by signal rectificatio
in the grid circuit. Because of this effect, the negative zrid bias here rises
from about 0.3 volt in the absence of a received signal (noise input) to about
0.8 volt when & weak but usable signal is received. A high degree of interstage
decoupling is found along the avc bus, and the same is true of the plate and
screen supplied of the i-f amplifiers. '

Detector

A single diode is used in a conventional rectifier circuit as the video
detector. It produces & video frequency (v-1, signal of such polarity that the
sync pulses sre n- _stive-poing. Its d-c output is used to yrovide an &ve
signal for tno r-f amplifier and the first and second video amplifiers., A
third function of the detector is inte.modulation ol the picture and sound
i-f carrier signals. As expleined previously, this beat signal is demodulated
to provide the audio output of the recsiver.

©Jonn F. Rider






