




















































































































































































































































Fig. 9-3. Top view of a typical AM AC-DC receiver chassis. 

3. Connect the vertical input of the scope across the re
ceiver volume control (Fig. 9-4). 

4. Ground out the local oscillator by connecting a jumper 
between the frame of the tuning gang and the stator of 
the oscillator section. 

5. Ground out the A VC line with a jumper to the negative 
return. 

Procedure: 
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1. Turn all equipment on and allow to warm up. 
2. Adjust the sweep-generator center frequency to the re

ceiver IF. 

SIGNAL OR 
SWEEP 

GENERATOR 

CONVERTER STAGE 

oo••~ 

AVC FILTER NETWORK 

AVC VOLTAGE 

Fig. 9-4. Connections for measuring the voltage across the AVC line. 

VTVM 
OR 

SCOPE 



3. Adjust the sweep width to approximately 10 kc. 
4. Adjust the scope operating controls for correct focus 

and beam intensity, and for adequate vertical and hori
zontal gain. 

5. Adjust the coarse and fine scope frequency controls for 
a single trace. 

6. Adjust the slugs in the IF transformers until the am
plitude of the response curve cannot be improved. The 

-FREOUENCY-

Fig. 9-5. A typical AC-DC receiver response curve. JK:PPRO>< BKC 

CENTER FREQUENCY 

curve should be as high as possible, yet have smooth 
edges consistent with good symmetry (Fig. 9-5). Watch 
for jagged sides, which are usually an indication of os
cillation in the IF strip. 

BROAD-BAND ALIGNMENT 
A number of high-quality AM receivers require a more ela

borate and exacting alignment than the foregoing. The sweep 
procedure is as follows: 

1. Disable the external antenna input, local oscillator, and 
AVC circuits with shorting jumpers. 

2. Connect the vertical leads of the scope across the volume 
control, and adjust the scope operating controls for normal 
initial operation. 

3. Couple the sweep-generator output between the grid and 
ground of the last IF amplifier. Adjust the generator and 
scope for a normal pattern. 

4. First align the secondary and then the primary of the last 
( output) IF transformer for the best response curve. It 
should look like Fig. 9-6. 

5. Move the sweep-generator lead to the preceding IF-am
plifier grid circuit. Readjust the sweep-generator output 
for the correct pattern amplitude. 

6. Align this stage for the best superimposed curve. (Do not 
change the adjustment of the last stage.) 

7. Move the sweep-generator lead to the grid of the con-

133 



-FREQUENCY-

APPROX. IGKC Fig. 9-6. A typical response curve obtained with a 
broad-band AM receiver. 

FREQUENCY 

verter or mixer stage. Adjust the input IF transformer 
in the same manner as in Step 4. 

The response curve achieved in high-quality AM receivers 
and tuners should be similar to the one in Fig. 9-6. Fig. 9-7 
shows two examples of incorrect response curves. Rarely do 
AM receivers have more than two IF stages; but if they do, 
follow the same procedure as before, repeating the steps out
lined for each IF transformer in the same order. 

RF AND OSCILLATOR ALIGNMENT 

After the IF section has been aligned using the applicable 
procedure, the RF and oscillator alignment can be performed. 
The AC-DC radio in Fig. 9-2 will be used as the example for 
the procedure; nevertheless, the same basic method applies 
to other types of radios as well. 

Procedure 
1. Remove jumper from oscillator. 
2. Remove the generator leads and connect the RF signal 

generator to a dummy loop placed 4 to 6 inches from, and 
in parallel with, the receiver antenna. 

3. Tune the receiver to 1400 kc. 
4. Adjust the generator to 1400 kc. 
5. If the scope is being used as an indicator, adjust the oper

ating controls for the correct pattern. 

134 

CENTER FREQUENCY 

Fig. 9-7. Two examples of incorrect response curves. 



6. Adjust the oscillator trimmer (Cl in Fig. 9-2) for maxi-
mum output indication. 

7. Retune the receiver and signal generator to 600 kc. 
8. Adjust RF trimmer C2 for maximum output. 
With the alignment methods outlined, the front-end of the 

receiver is tied down at two points near the extremes of its 
tuning range. For this reason, the oscillator and RF sections 
should track satisfactorily over the entire dial. Keep in mind 
that oscillator alignment is the most critical of all, and oscillator 
adjustments should be made with the utmost care. Misalign
ment of the RF section results only in a loss of gain, but oscil
lator misalignment causes improper dial calibration and pos
sibly distortion due to sideband cutting. 

A standard replacement loop antenna makes an excellent 
dummy antenna for alignment applications. If a receiver does 
not employ a loop-antenna circuit, the signal-generator output 
can be coupled to the antenna input terminals through a 200-
to 500-mmf series capacitor. 

TUNED SIGNAL-TRACER METHOD 
Lately, another AM radio alignment method has been gain

ing popularity with service technicians because of its inherent 
simplicity, accuracy, and speed. This is the tuned signal-tracer 
method, which is faster because only one probe is used, and 
more accurate because the radio stations themselves serve as 
the signal source. Just about any signal tracer can be used, but 
commercially-built equipment (kits or ready-built) is ideal. 

Most of the receivers in use do not have a low-frequency 
adjustment for the oscillator; nor do they employ a tuned RF 
stage. However, the procedure to be used when these circuit 
details are included will be outlined. 

To prepare for the alignment, turn on the receiver and the 
tuned signal tracer. Turn the receiver volume control to mini
mum, and proceed as follows: 

Front-End Alignment 
1. Set the signal-tracer function controls for the receiver IF 

frequency, and connect the probe to the converter plate 
(point 1 in Fig. 9-8). 

2. Set the receiver tuning control to the frequency of a local 
station nearest 1400 kc. (Dial should be set to the correct 
station frequency even though the station cannot be heard 
at that point). 

3. Adjust oscillator trimmer A5 to bring in the signal (heard 
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from the signal tracer). Make certain you have the correct 
station at this frequency by comparing the program ma
terial with that on a correctly aligned receiver. 

4. Adjust oscillator trimmer A5 further, if necessary, to ob
tain a peak indication on the signal tracer. 

5. Adjust converter RF trimmer A6 and the RF trimmer if 
an RF stage is used for a peak indication on the signal 
tracer. 

6. If the receiver does not have a low-frequency front-end 
adjustment, check the reception across the band, particu
larly at the low end. If the sensitivity seems good and the 
selectivity is adequate, continue on to the IF alignment. 
If not, correct the condition. Receivers using the popular 
ferrite rod antenna can be peaked at both ends of the 
tuning range, without affecting the dial accuracy, by using 
one of the following methods. First, be certain the receiver 
is already working at its best sensitivity, the tubes are 
good, and the front-end is properly aligned. 

Only a very few ferrite rod antennas have provision for 
adjusting the core to peak the low-end response. However, if 
a receiver should have one, adjust the antenna trimmer for 
maximum response near 1400 kc, and adjust the ferrite antenna 
for maximum near 600 kc. Repeat this procedure at least twice. 

Two other types of ferrite rod antennas are commonly used. 
One is about six inches long and one-half inch in diameter. 
The antenna coil is waxed or cemented onto the core in loosely 
separated turns on one end and tightly wound turns on the 
other. To peak this type, first free the tightly wound section 
of the coil with solvent. Tune the receiver to a weak station 
near 600 kc; then move the freed section of the antenna coil 
back and forth on the core, and leave it at the point of best 
signal. Adjust the antenna trimmer for maximum near 1400 kc. 
Repeat at least twice, and then cement the coil back in place. 

Another type of ferrite rod antenna is about three inches 
long and is wound around a cardboard form to which the 
ferrite core is cemented. To peak this coil, free the core from 
the form by running solvent down between the form and core 
in the cemented areas. Tune the receiver to a weak station near 
600 kc; then slide the core in and out of the coil, and leave 
it at the point of maximum signal strength. Tune the receiver 
to a station near 1400 kc, and peak the antenna trimmer. Repeat 
this process at least twice, and then cement the coil back in 
place. 

In older receivers using a loop antenna, bending the outside 
rotor plate of the RF and oscillator sections of the tuning gang 
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will improve the tracking and low-end response. Usually the 
rotor plates are divided into three sections. Each section is 
adjusted for a weak signal near the low, middle, and high ends 
of the band, giving a good tracking figure over the entire tun
ing range. 

Another problem often encountered is poor sensitivity due 
to IF transformers which have been deliberately misaligned 
to prevent oscillation. Reversing the IF primary or secondary 
leads or both, and then completely realigning the receiver, will 
usually clear up the trouble. 

IF Alignment 
1. With the signal tracer still tuned to the IF frequency 

and the receiver tuned to the station nearest 1400 kc, 
connect the probe to the detector plate circuit (point 2). 
For most high-gain signal tracers, sufficient signal can be 
picked up by clipping the probe to the insulated plate 
lead. A voiding a direct connection prevents the shunt ca
pacitance of the probe from loading (detuning) the output 
IF transformer. However, where the IF transformers are 
badly misaligned, a direct connection is required initially 
in order to pick up enough signal to operate the signal 
tracer. 

2. Make IF transformer adjustments Al, A2, A3, and A4 for 
maximum signal-tracer indication. Don't waste time on 
this initial adjustment; it is only a roughing-in step and 
any order may be followed. 

3. After the IF transformers have been roughed-in, carefully 
repeat the process for exact maximum indication in this 
order: 

Output IF secondary 
Output IF primary 
Input IF secondary 
Input IF primary 

If more than one stage of IF amplification is used, adjust the 
interstage transformer(s) after the output transformer, in the 
same order. Go over the procedure at least once more, because 
the setting of the primary and secondary slugs interact and 
aflect each other. 

If oscillation occurs during the alignment, switch the IF
transformer leads around, as described earlier. If this doesn't 
eliminate the squealing, the IF transformers cannot be aligned 
to the exact IF frequency, but must be slightly stagger-tuned. 
Of course, optimum audio quality and maximum gain must still 
be maintained at the highest level possible. 
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The final check on the alignment is an on-the-air test. Tune 
the receiver across the band, and note the number and strength 
of the stations received. If the sound quality is good and the 
over-all performance is on a par with, or better than, for com
parable receivers, the alignment is complete. 
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CHAPTER 1 0 

FM Radio 

Alignment 

Visual alignment is the only method you should use for the 
final response-curve shaping in FM. Distortion, oscillation, and 
sideband cutting are sure to result if you attempt to align an 
FM radio (or tuner) by ear or with an output meter. 

In FM broadcasting the signal swings over a range of +75 kc, 
compared with the +25 kc used for the FM sound channel in 
telecasting. The FM broadcast receiver must have a minimum 
flat bandpass 150 kc wide for good reproduction, compared with 
the 50-kc bandpass required in the FM sound section of a TV 
receiver. When aligning either type of circuit, however, you 
will use the same general procedure. 

DISCRIMINATOR ALIGNMENT 

1. Disable the local oscillator. 
2. Adjust the sweep generator to the receiver IF frequency 

(usually 10.7 me), and adjust the sweep width to approxi
mately 200 kc. (The manufacturer's service manual gives 
the exact sweep width recommended.) Couple the sweep
generator output to the grid circuit of the limiter preced
ing the discriminator as shown in Fig. 10-1. If a limiter 
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Fig. 10-1. Equipment connections for discriminator alignment. 
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>---AMP 
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CONTROL 

is not used, couple the sweep signal in at the grid of the 
last IF amplifier. 

3. Connect the scope leads across the input to the first audio 
amplifier (Point 1 in Fig. 10-1). Adjust the scope operating 
controls for the proper trace. 

4. Align the discriminator-transformer primary and second
ary for a pattern similar to Fig. 10-2. The symmetry and 

Cl) 

~ -I 1- USABLE PORTION OF 
SLOPE > + : I I 5 01------+-, --1--, ----1,------

~ I : 
::, I 

0 '\ 

CENTER 
FREQUENCY 

BANDWIDTH SHOULD BE 
50 TO 75 KC WIDE, DEPENDING 
ON RECEIVER 

Fig. 10-2. Ideal discriminator curve. 

linearity of the curve depend primarily on the primary
slug setting, and the secondary determines the center
frequency or zero-output position. A more common dis
criminator curve is illustrated in Fig. 10-3. This is the 
familiar double response curve obtained by using the 

I I ~ I I >+ 

Dt<I ~ 0 
a. I I I 
I- - I : I ::, 
0 I I 

Fig. 10-3. A more common discriminator curve. 
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scope internal horizontal sweep and adjusting it to 120 
rather than 60 cps. Using this curve in discriminator align
ment makes it easier to see dissymmetry and an im
properly located center frequency. In aligning with this 
double curve, the symmetry of both curves is determined 
with the primary adjustment of the discriminator trans
former, and the secondary setting determines the center 
frequency (intersection of the two curves). 

Most FM detectors employ a center-tapped secondary type of 
transformer. The input to the detector is aligned for maximum 
IF signal to produce the highest possible audio output, and a 
minimum output (zero perferred) is required at the center 
frequency which corresponds to an unmodulated carrier. Be
cause the FM detector is a type of bandpass stage ( the band
pass extending above and below the center IF frequency), 
alignment must produce a symmetrical bandpass on both sides 
of the midpoint. In addition, since the midpoint is the center 
frequency, there should be no appreciable output at this point. 
Therefore, the secondary is aligned for proper phase and equal 
voltage across each half of the winding, and the result is a net 
output of zero. 

Occasionally FM receivers and tuners built from kits are 
brought to the service shop after the owner has made an at
tempt at alignment. Needless to say, the tuned circuits are 
generally away off. In cases like this, some rather special pro-

Fig. 10-4. Basic discriminator circuit. 

8+ 

cedures must be used to rough-in the adjustments before sweep 
alignment can be used effectively. For the discriminator align
ment, refer to the basic circuit shown in Fig. 10-4 and follow 
this procedure: 

1. Connect a VTVM across load resistor Rl. 
2. Couple the marker generator to the grid of the limiter or 

IF amplifier preceding the discriminator, and adjust it to 
the IF center frequency (10.7 me in most cases). 

3. Adjust the discriminator-transformer primary for a peak 
indication on the VTVM. 
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4. Disconnect the VTVM and center-zero the meter. Recon
nect the VTVM leads across the load combination of Rl 
and R2. 

5. While maintaining the input signal at a usable level, ad
just the secondary for a zero-output indication on the 
meter. If the secondary is tuned too far in one direction, 
the DC output voltage will rise negatively, and vice versa. 

An alternate method of adjusting the secondary is to ampli
tude-modulate the input signal and tune the secondary for 
minimum audio output at the speaker. This works well because 
the sine-wave amplitude variations of the signal cancel out 
across detector load Rl and R2 in series. The AM signal will 
pass through the limiter if the carrier level is maintained below 
the threshold of limiting action; otherwise the AM signal must 
be coupled in at the plate circuit of the limiter. 

IF AND LIMITER ALIGNMENT 

FM receivers and tuners require a much wider bandpass 
for high-fidelity performance. In AM receivers, for example, 
the IF bandpass may be anywhere from 3 to 16 kc wide, com
pared with 50 to 250 kc for FM. 

6BA6 
2ND IF AMP .....-------, 

5 
2 -- 6 --+''---~ 

j ipr?MITER 
RL ...__ __ _ 

RL = LOADING RESISTORS 
B+ 

B+ 

Fig. 10-5. Resistors are often placed across the IF transformer windings to reduce 
the circuit "Q" and thereby broaden the response curve. 

There are several ways of achieving the wide bandwidth 
required. One method is illustrated in Fig. 10-5. The IF strip 
uses ordinary transformers with load resistors added across the 
windings. These shunt resistors decrease the Q of the circuit 
and flatten the response, resulting in a wider and flatter re
sponse curve. 

Another type of wide-band FM IF design, not too common, 
is illustrated in Fig. 10-6. Here the IF transformers have a 
tuned tertiary winding which determines the bandwidth by 
absorbing energy from the circuit. The amount of signal bled 
off by the winding depends mostly on the frequency to which 
it is tuned. 
144 



A third type of FM IF uses the stagger-tuned system. The 
circuit is identical to that in Fig. 10-5, except the loading re
sistors are omitted. In this type of circuit the wide bandwidth 
is accomplished by tuning each IF transformer to a slightly 
different frequency within the bandpass of the IF strip. This 
system is identical to that commonly used in TV video-IF strip 
design, and the alignment procedures are basically the same. 

6BA6 
1ST IF AMP 

e+ ' l 
y"' •+" 'TERTIARY WINDINGS 

6BA6 
2NDlF AMP 

JI(" rr: 
~ER 

B+ 

Fig. 10-6. Tuned tertiary windings on the IF transformers can also broaden receiver 
response by absorbing energy from the circuit. 

Alignment of the tertiary-type IF transformer is a little more 
difficult. The simplest procedure is as follows: 

1. Disable the local oscillator. 
2. Couple the sweep generator to the grid circuit of the first 

IF amplifier. Adjust the generator output to the IF fre
quency, and set the sweep width at ±50 to ±300 kc (see 
manufacturer's data for exact value). 

3. Connect the scope from the grid of the limiter stage to 
ground. 

4. Adjust the primary and secondary of the last IF trans
former for a maximum peak. 

5. Adjust the tertiary winding for maximum bandwidth (flat 
top) on the response curve. Do not adjust the tertiary 
beyond the point where the curve amplitude begins to 
decrease rapidly. 

6. Move the sweep-generator lead to the grid circuit of the 
converter or mixer. Reduce the generator output to the 
correct level and repeat the alignment for each IF trans
former, working backward toward the converter. 

LIMITER ALIGNMENT 

With the exception of its low gain and limiting effect, the 
limiter operates like an IF amplifier. The tuned input and out-
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put circuits are adjusted for resonance at the center inter
mediate frequency. 

A basic grid-circuit limiter stage is shown in Fig. 10-7A. 
A unique feature of the limiter is its ability to provide an indi
cator voltage for alignment of all stages preceding the limiter 
itself. This is the bias voltage developed across grid load re
sistor Rl. The greater the signal reaching the limiter grid, the 
greater the DC voltage across the grid resistor. It is therefore 
possible to rough-in IF alignment by using this voltage to op-

LIMITER 

® 

(A) Grid-circuit limiter. 

LIMITER 

(8) Plate-circuit limiter. 

e+ 

Fig. 10-7. Typical limiter circuits. 

TO 
DETECTOR 

erate a peak indicator. Another type, the plate-circuit limiter, 
is shown in Fig. 10-7B. 

RF ALIGNMENT 
RF alignment of FM receivers is similar to that of AM re

ceivers except for the following: 
1. The sweep-signal width is greater, being up to +300 kc, 

as opposed to the few kilocycles used in sweep-aligning 
AM receivers. 

2. The exact alignment frequencies must be determined from 
the manufacturer's data because of the widely differing 
design factors which dictate the oscillator tie-down points. 

3. The scope is connected across the limiter grid load or un
grounded discriminator cathode resistor. 

RATIO-DETECTOR ALIGNMENT 

The specific alignment procedure for the basic ratio
detector circuit in Fig. 10-8 is as follows: 

1. Adjust the sweep generator to the center frequency of the 
IF, and adjust the sweep to a little more than the specified 
IF bandwidth. (Consult the manufacturer's specifications 
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for the precise figure.) Connect the generator output 
across the grid of the last IF stage. 

2. Connect the vertical leads of the scope across the audio 
load resistor as shown. 

3. Adjust the scope operating controls for a pattern similar 
to that shown previously in Fig. 10-3. 

4. Detune the secondary slug of the ratio-detector trans
former as far as slug travel will permit in an outward 
direction. 

IFAMP 

SIGNAL 
GENERATOR 

RATIO DET 

------------Ave VOLTAGE 

0 
SCOPE 

Fig. 10-8. Basic ratio-detector circuit. 

5. Align the primary slug for maximum linear slope on the 
response curve. 

6. Adjust the secondary slug to obtain a crossover of the S 
curves at the center frequency. A marker generator may 
be used and the slugs adjusted for equal response on both 
sides of the marker pip. 

There are numerous variations in the alignment methods 
outlined here-such as modified methods of feeding in the 
signal, and various connections of the output indicator-but 
these are always specified in the service data. The basic method 
and purpose, however, remain the same. 
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INDEX 

A 
Absorption traps, use of in 

color receivers, 119-
120 

AC-DC radio, 127-129 
circuit of, 128-129 
example of, 127 

Adjustments, alignment touch 
up, 85-87 

AGC 
considerations during align

ment, 51-53 
improper action, cause of, 12 

Alignment 
AM radio, 127-139 

broad-band, 133-134 
peak IF, 130-133 

first method, 130-131 
second method, 131-133 

RF and oscillator, 134-135 
tuned signal-tracer 

method, 135-139 
front-end, 135, 137-138 
IF, 138-139 

checks, final, 85-87 
color, 115-125 

bandpass amplifiers, 115-
118 

checking response of, 
116-118 

Alignment-cont'd 
color 

simple demodulator align
ment, 122-125 

traps, 118-122 
data, 36-38 
demodulator in color receiv

ers, 122-125 
difficulties and precautions, 

71-75 
discriminator, 67-69, 81-82 

FM radio, 141-144 
equipment and its applica-

tions, 33-53 
bias box, 36, 37 
marker generator, 35-36 
operation, 38-45 
oscilloscope, 33-34 
setting up of, 45-46 
sweep generator, 34-35 
tools, 36 
vacuum-tube voltmeter, 

36 
final procedure, VHF tuner, 

94-95 
FM radio, 141-147 

discriminator, 141-144 
IF and limiter, 144-145 
limiter, 145-146 
ratio detector, 146-147 
RF, 146 
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Alignment-cont'd 
IF, step-sweep method, 80-

81 
meaning of, 25-31 
need for, 9-15 
oscillator, VHF tuner, 90-92 
peak, 77-80 
preparations, 46-53 

AGC considerations, 51-
53 

interconnecting the equip
ment, 48-50 

procedure for AM radio, 
130-139 

broad-band, 133-134 
peak IF, 130-133 

first method, 130-131 
second method, 131-133 

RF and oscillator, 134-135 
tuned signal-tracer 

method, 135-139 
front-end, 135-139 
IF, 138-139 

procedure for typical tun-
ers, 97-101 

purpose of, 25 
ratio detector, 82-84, 146-147 
sound IF, 84-85 
tools, 36 
TV, 71-87 
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difficulties and precau
tions, 71-75 

misaligned traps, 73-74 
miscellaneous, 74-75 

practical procedure, 75-85 
checking RF-IF re-

sponse, 75-76 
discriminator, 81-82 
final checks, 85-87 
peak, 77-80 
ratio detector, 82-84 

Alignment-cont'd 
TV 

sound IF, 84-85 
step-sweep, 80-81 
traps, 76-77 
UHF tuner, 103-113 

converter tracking, 106 
spurious markers, 109 
typical tuner alignment 

procedure, 109, 111-
113 

UHF markers, 108-109 
using VHF harmonics 

for UHF, 106-108 
VHF tuner, 89-101 

curve correction, 95-97 
combination off

frequency and tilt, 
95-96 

curve tilt, 95 
off-frequency, 95 
single- or double-

humped curve, 
96-97 

curve limits, 99-101 
final checks, 97 
oscillator alignment, 

90-92 
oscillator check, 90 

Amplifiers, bandpass, 115-118 
checking the response of, 

116-118 
Amplitude modulation, 17, 18 
AM radio alignment, 127-139 

broad-band, 133-134 
improving tracking and re

sponse at low end of 
dial, 137-138 

peak IF, 130-133 
first method, 130-131 
second method, 131-133 



AM radio alignment-cont'd 
RF and oscillator, 134-135 
tuned signal-tracer method, 

135-139 
front-end, 135, 137-138 
IF, 138-139 

Analysis, sweep, 38-45 
Antenna, dummy, 4 7-48, 49 

B 

Bandpass amplifiers, 115-118 
checking the response of, 

116-118 
Bias box, 36, 37 
Broad-band alignment, AM 

radio, 133-134 
Buzz, cause and correction of, 

15 

C 

Channel and carrier frequen
cies, VHF television, 
91 

Channel strip, UHF, use of, 
103, 104 

Chroma bandpass amplifier, 
checking response of, 
116-118 

Circuit Q, method of reduc
ing, 23 

Color alignment, 115-125 
bandpass amplifiers, 115-116 
checking bandpass amplifier 

response, 116-118 
simple demodulator align

ment, 122-125 
traps, 118-122 

Color bandpass amplifiers, 
115-118 

Color bandpass amp.-cont'd 
checking the response of, 

116-118 
Color bar 

distortion, causes of, 117-118 
generator 

NTSC, 122-125 
signal distortion, causes 

of, 117-118 
use of, 116, 117-118, 122-

125 
Compression, side band, 27 -28 
Converter tracking, UHF, 106 
Correcting curve faults, 

method of, 95-97 
Coupling unlike impedances, 

method of, 34, 35 
Curves 

correction of in VHF tuner 
alignment, 95-97 

combination off-frequency 
and tilt, 95-96 

off-frequency, 95 
single- or double-humped 

curve, 96-97 
tilt, correction of, 95 

discriminator, 142 
response 

importance of understand
ing, 17 

polarity of, 58 

D 
Data, alignment, 36, 38 
Deflection of beam in oscillo

scope, 41-44 
Demodulator alignment, 122-

125 
Direction of frequency in

crease in response 
curve, 29-31 
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Discriminator 
alignment, 67-69, 81-82 

FM radio, 141-144 
response, 67-69 

curves, 68-69, 142 
Distribution of modulation en

ergy in side bands, 24-
25 

Double-hump curve correc
tion method, 96, 97 

Dummy antenna, 4 7-48, 49 

E 

Effect of Q factor on tuned
circuit response, 21-
24 

Equipment, alignment, 33-53 
bias box, 36, 37 
marker generator, 35-36 
operation of, 38-45 
oscilloscope, 33-34 
setting up of, 45-46 
sweep generator, 34-35 
vacuum-tube voltmeter, 36 

F 

Final alignment checks, 85-87, 
97 

Final alignment procedure, 
VHF tuner, 94-95 

FM 
bandpass requirements, 

comparison with AM, 
144 

bandwidth, requirements of, 
141 

radio alignment, 141-147 
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discriminator, 141-144 
IF and limiter, 144-146 

FM-cont'd 
radio alignment 

limiter, 145-146 
ratio detector, 146-147 
RF, 146 

Frequency increase, direction 
of in response curve, 
29-31 

Frequency response limited, 
9, 11, 12 

G 

Generator, marker, 35-36 
Generator, sweep, 34-35 
Ghosts, 12 
Grid bias box for color align

ment, use of, 123-125 
Grid-circuit limiter, 146 

H 

Hash, causes of, 71-72 
Horizontal sweep in oscillo

scope, 41-43 
Hump on side of response 

curve, cause and eli
mination of, 86 

I 
IF alignment, step-sweep 

method, 80-81 
IF response 

intercarrier receiver, 29-31 
sound, 65-67 
split-carrier receiver, 29-31 

IF value of AM radio, method 
of determining, 131 

Images, multiple, cause of, 12 
Impedance matching network, 

90 



Intercarrier receiver, RF and 
IF response curve 
comparison with 
split-carrier type, 
29-31 

Intercarrier response, 64-65 
Interconnecting alignment 

equipment, 48-50 
Interpreting response curves, 

55-69 
discriminator response, 67-

69 
intercarrier response, 64-65 
over-all RF-IF response, 65 
RF response curve, 58-62 
sound-IF response, 65-67 
video-IF response, 62-64 

L 

Lead termination, 46 
Limited frequency response, 

9, 11, 12 
Limiter 

alignment, 145-146 
FM radio, 145-146 

types of, 146 
Limits, RF response curves, 

60-62 
Low-frequency response poor, 

effects of on picture, 
12 

M 

Manufacturers alignment 
data, importance of 
following, 71 

Marker 
coupling signal to sweep 

generator, 49-50 

Marker-cont'd 
generator, 35-36 
spurious 

distinguishing between 
real, 109 

UHF, 108-109 
Meaning of alignment, 25-31 
Method of coupling unlike im

pedances, 34, 35 
Misaligned traps, effect of on 

response curve, 73-7 4 
Misalignment 

causes of, 9 
effects of, 9-13, 15, 25-27 

on receiver response, 25-
27 

sound-IF, 84-85 
Mixer and RF alignment, 

VHF tuner, 92-95 
Modulation, 17, 24-25 

energy distribution of in
side bands, 24-25 

importance of understand
ing, 17 

Multiple images, cause of, 12 

N 

Network, impedance match
ing, 90 

NTSC color generator, use of, 
122-125 

0 
Off-frequency curve, method 

of correction, 95 
Operation, equipment, 38-45 
Oscillation in video-IF strip, 

causes of, 72 
Oscillator check, VHF tuner, 

90 
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Oscilloscope, 33-34 
Over-all RF-IF response, 65 
Overloading, picture, cause of, 

9, 11 

p 

Pattern, test, 14 
Peak alignment, 77-80, 130-133 

IF alignment for AM radio, 
130-133 

Phasing control, scope, 44-45 
Picture 

overloading, 9, 11 
resolution, 12 
smear, 9, 11, 12, 13 

Plate circuit limiter, 146 
Plotting a response curve, 

method of, 38 
Polarity of response curves, 58 
Poor low-frequency response, 

effect of on picture 
quality, 12 

Poor resolution, effect of on 
picture quality, 12 

Practical alignment procedure, 
75-85 

Precautions, alignment, 71-75 
Preparations, alignment, 46-53 

AGC considerations, 51-53 
interconnecting the equip

ment, 48-50 
Probe, RF, use of in align

ment, 33-34 
Purpose of alignment, 25 

Q 

Q factor, effect of on tuned
circuit response, 21-
24 
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R 
Radio alignment, 127-139, 141-

147 
AM, 127-139 

broad-band alignment, 
133-134 

peak IF alignment, 130-
133 

first method, 130-131 
second method, 131-133 

RF and oscillator align
ment, 134-135 

tuned signal-tracer 
method, 135-139 

front-end alignment, 
135, 137-138 

IF alignment, 138-139 
FM, 141-147 

discriminator alignment, 
141-144 

IF and limiter alignment, 
144-146 

limiter alignment, 145-146 
ratio detector alignment, 

146-147 
RF alignment, 146 

Ratio detector 
alignment, 82-84, 146-14 7 
circuit comparisons with 

discriminator, 82, 83 
Receiver response 

curves, 21-25 
effect of 

misalignment, 25-27 
on side band reception, 20 

TV, 17-31 
Reception of weak signals, ef

fect of on picture, 12 
Reducing circuit Q, method of, 

23 



Regeneration, effect of on re
sponse curves, 72-73 

Requirements of scope for 
alignment, 33-34 

Resolution, picture, indicates 
alignment need, 12 

Response 
characteristics, 38 
discriminator, 67-69 
intercarrier receiver, 64-65 
receiver, effect of on side-

band reception, 20 
RF-IF, checking of, 75-76 
TV receivers, 17-31 

Response curve 
discriminator, 68-69 
early color receivers, 115-

116 
importance of understand

ing, 17 
intercarrier, 65 
interpretation, 55-69 

discriminator, 67-69 
intercarrier response, 64-

65 
over-all RF-IF response, 

65 
RF response curves, 58-62 
sound-IF response, 65-67 
video-IF response curves, 

62-64 
limits, 60-62, 99, 101 

VHF tuner, 99, 101 
method of plotting, 21-23, 38 
polarity, 58 
receiver, 21-25 
RF, 58-62 
video-IF, 62-64 

Retrace blanking, scope, 45 
RF 

alignment, FM radio, 146 

RF-cont'd 
mixer alignment, VHF 

tuner, 92-95 
oscillator alignment, AM ra

dio, 134-135 
probe, use of during align

ment, 33-34 
RF response 

checking of, 75-76 
curves, 58-62 

limits, 60-62 
Ringing, 9, 10 
Rotating capacitor-type sweep 

generator, 38-41 
rough alignment procedure, 

RF and mixer in 
VHF tuner, 93-94 

s 
Scope 

phasing control, purpose of, 
44-45 

requirements for alignment, 
33-34 

retrace blanking, 45 
Self-contained termination 

network, use of, 47-48 
Setting up alignment equip

ment, 45-46 
Sideband 

compression, 27 -28 
generation of, 17-20 
transmission, vestigial, 

20-21, 27-28 
compensation for at re

ceiver, 27-28 
Single-hump VHF tuner re

sponse curve, method 
of correction, 96-97 

Smeared picture, 9, 11, 12, 13 
Smears, tunable, 12 
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Sound defects which may in
dicate the need for 
alignment, 15 

Sound-IF 
alignment, 84-85 
response, 65-67 

Sound take-off points, 66 
Split-carrier receiver 

IF response, 29-31 
RF and IF response com

parison with inter
carrier type, 29-31 

tracking problems, 63 
Spurious markers, 109 
Standing waves, effect of on 

alignment, 46 
Station signal as marker dur

ing UHF alignment, 
109 

Step-sweep IF alignment 
method, 80-81 

Sweep analysis, 38-45 
Sweep deflection, scope, 41-44 
Sweep generator, 34-35, 38-41 

rotating capacitor type, 38-
41 

test cables, 34 
Sync, unstable, cause of, 12 

T 
Take-off points, sound, 66 
Tampering with adjustments, 

results of, 9 
Termination, lead, 46 
Test cables, sweep generator, 

34 
Test pattern, 14 
Tilt, curve, method of correc

tion, 95 
Tools, alignment, 36 
Touch-up adjustments, 85-87 
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Tracking, UHF converter, 106 
Transmission, vestigial side

band, 20-21 
Traps, 28, 76-77, 118-122 

misalignment, effects of, 73-
74 

Tunable ghosts, 12 
Tunable smears, 12 
Tuned signal-tracer method of 

alignment for AM ra
dios, 135-139 

Tuner alignment 
UHF, typical procedure, 

109-113 
VHF, 89-101 

curve correction, 95-97 
combination 

off-frequency and tilt, 
95-96 

curve tilt, 95 
off-frequency curve, 95 
single or double-

humped curve, 96-97 
curve limits, 99-101 
final checks, 97 
oscillator alignment, 90-92 
oscillator check, 90 
RF and mixer alignment, 

92-95 
rough alignment proce

dure, 93-94 
final alignment proce

dure, 94-95 
typical tuners, 97-99 

Sarkes Tarzian tuner, 97 
Standard Coil tuner, 97 -99 

TV alignment, 71-87 
alignment difficulties and 

precautions, 71-75 
misaligned traps, 73-74 
miscellaneous, 74-75 



TV alignment-cont'd 
practical alignment proce

dure, 75-85 
checking RF-IF response, 

75-76 
discriminator alignment, 

81-82 
peak alignment, 77-80 
ratio detector alignment, 

82-84 
sound-IF alignment, 84-85 
step-sweep alignment, 

80-81 
traps, 76-77 

TV receiver response, 17-31 
Typical tuner alignment pro

cedure, 97-101 

u 
UHF 

channel strip, use of, 
103, 104 

converter tracking, 106 
markers, 108-109 
tuner alignment, 103-113 

converter tracking, 106 
spurious markers, 109 
typical UHF tuner align-

ment, 109, 111-113 
UHF markers, 108-109 
using VHF harmonics for 

UHF, 106-108 
UHF-VHF tuner, 103, 105 
Unstable sync, causes of, 12 

V 
Vacuum-tube voltmeter, 36 
Vestigial sideband, 

20-21, 27-28 
compensation for at 

receiver, 27-28 

VHF harmonics for UHF re
ception, 106-108 

VHF television channel fre
quencies, 91 

VHF tuner 
alignment, 89-101 

curve correction, 95-97 
combination 

off-frequency and tilt, 
95-96 

curve tilt, 95 
off-frequency curve, 95 
single- or double-

humped curve, 96-97 
curve limits, 99-101 
final checks, 97 
oscillator alignment, 90-92 
oscillator check, 90 
RF and mixer alignment, 

92-95 
final alignment proce

dure, 94-95 
rough alignment proce

dure, 92-95 
typical tuners, 97 -99 

Sarkes Tarzian tuner, 
97 

Standard Coil tuner, 
97-99 

response curve, single hump, 
method of correction, 
96-97 

VHF-UHF tuner system, 103, 
105 

Video-IF response curves, 
62-64 

Voltage polarity of scope in
put signal, effect of on 
waveform displayed, 
44 

Voltmeter, vacuum-tube, 36 
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w 
Waveform aspect on scope, ef

fect of input voltage 
polarity on, 44 

Waves, standing, effect of on 
alignment, 46 

Weak-signal reception, effects 
of on picture, 12 
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Wide-band scope, use of in 
color alignment, 117-
118 

z 
Zero voltage adjustment, dis

criminator, 68-69 


