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Alignment

Step-by-Step Analysis Using a 88-Kc¢ to 120-Mc Signal Generator and a
VTVM or a 20,000 Ohms-Per-Voit Ml.Jlti-Range Meter

IN ALIGNING AN ¥-2rI rteceiver (using
Inmiter and discriminator circuit) with
a signal-generator, the discriminator
circuit receives initial attention.

The alignment procedure for this
circuit is similar to that used for an
afc system, it being absolutely essen-
tial that the discriminator tube and the
i-f stages be adjusted at exactly the
same frequency.

In the first stev, the coaxial output
cable leads of the generator should be
connected between grid and ground of
the limiter tube, and as in the case of
the afec discriminator, a 20,000-ohms-
per-volt multi-range meter or a vtvm
is connected across the two cathodes
of the discriminator. An wnmodulated
test signal is employed and the signal
generator dial is set to the i-f specified
in the manufacturers’ data sheets.
Then, just as with the afc discrimin-
ator, the primary and secondary trim-
niers of the discriminator transformer
are adjusted until zero wvoltage is read
on the meter scale.

To elaborate a little more {fully on
this  adjustment, the discriminator
transformer primary trimmer is first
aligned for maximum meter reading.
Following this the secondary trimmer

1From a chapter on The Adjustment of I-M
Receivers, appearing in the book Serwicing by
Signal Substitution, written by G. N. Gold-
herger and published by Precision Apparatus
Co., Inc.
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is rotated until zero voltage is ob-
tained.

It will be found that incorrect ad-
yustment of the trimmers can result in
either a positive or negative meter
reading, dependent upon the manmer
m which the discriminator circuit is
unbalanced.

Without touching the signal gemn-
erator tuning dial, the coaxial output
cable leads are then transferved back
to the r-f mmput grid of the first de-
tector or mixer.

The super - sensitive multi - range
tester is now set for either th= 60 or
300 microampere range (depending
on recciver and test signal intensity)
and 1s connected directly in series with
the ground return of the grid resistor
of the limiter tube. The i-f trimmer
alignnient is started with the trimmer
at the input of the limiter stage and
thereafter, back through the trimmer
across the output of the first detector
(mixer). Each trimmer is adjusted
for maximum reading on the 60 or 300
niicroampere scale of the test meter.’

The foregoing trimmer adjustments
should he repeated in the same order,
with great care given to obtaining
evact peak adjusiment. Doing this
will insure symmetrical response of the
i-f stages to the incoming frequency-
modulated signal. In other words, the
output of the discriminator will be ap-

proximately the same on both cides of
the average carrier frequency.

When desired, a good way in which
to check for symmetry of response is
to place the 20,000-ohms-per-volt
meter back across the diodes of the
discriminator tube. With the signal
generator set to the frequency of the
i-f system, the reference meter should,
as before, read zero. IHowever, shift-
ing the frequency of the signal genera-
tor, 50 to 100 ke (.05 to .1 mc) on
either side of the specified i-f, should
give equal, or nearly equal, but oppo-
site meter readings.

Another way to test for symmetrical
response is to leave the meter in the
limter tube grid return and note the
change in current reading while the
tuning dial of the signal generator is
moved 50 to 100 ke on either side
of the specified i-f. Approximatelv the
same change in meter reading should
occur on both sides of the specified
i-f frequency.

If this symmetry does not occur, it
is important that each of the i-{ stages
be again adjusted, because good f-m
receiver performance depends upon

(Continued on page 40)

?Precision  Apparatus Co. series E-200-C
Signal Generator used in this step-hy-step
analysis.

3If the band-pass characteristics of the i-f
transformers are such as provide two consecu-
tive peaks while the individual trimmers are
rotated. then it is necessary to adjust for the
mintmum between these two peaks.



.. MULTIPLEX

7‘

«“3'
" OHp . MILWY v

This is your instrument for all day, every day use.
The Multiplex Model 458 is a rugged, accurate, port-
able, bench-type V.O.M. built to high industrial
standards by one of America’s pioneer makers of
test equipment. -

Multiplex Features:
Big 514" d’Arsonval movement meter. 1000 ohms
per volt. Multipliers accurate within 19,. Rotary
range selector. Copper oxide rectifier for A.C. range

accuracy. Priced remarkably low for 526
an instrument of this quality—only. ——NET

All Popular Ranges
Volts D. C.. .0-5/10/50 /100 /500/2000

Volts A. C...0-12.5/25/125/250 /1250
Milliamperes D. C...... .. 0-1/10/100
Milliamperes A. C.......0-2.5/25/250
Ohms Full Seale 1000 /200,000/2,000,000
Olms Center Scale. ...50/2250/22,500
Qutput. .........=5 to +55 Decibel:

See Your Jobber or Write for Bulletin 458

CHICAGO INDUSTRIAL INSTRUMENT CO.

536 West Elm Street

Chicago 10, Hinois

NUMBERS 4 and 5 OF THE

CDLLEEM Mt Parade

TNE SENSATIOMAL, NEW, SCIENTIFIC

WALSCO STANDARD TEST RECORD

POR IMMEDIATE . . ACCURATE . . AUDIBLE ADJUSTMENT OF RECORD CHANGERS
AND COIN OPERATED PHONOGRAPHS . .. ..... SOLVES YTHE PROBLEM OF

ADJUSTING PICKUP AND TRIPFING MECHANISM THROUGH mm :/

® Three Tone lead-in grooves
permitsimmediate odws'men' to
proper set down position of the
pick-up through audible means.
® Made to RMA and NAB
tondaords,

@ Record plays in less than 40
econds.

® Audio tone at end of record
indicates proper adjustment of
tripping action.

The WALSCO Standard Test Record saves time and increases
efficiency in the adjustment of record changers and coin oper-
.ated phonograchs. Write for full m/armatmn

TWALSTD

Help The Rodio

WALSCO UNIBELT
THE UNIVERSAL DIAL DRIVE
BELT CAN BE CUT TO FIT
ANY DIAL DRIVE
Will not Slip or Stretch

"UNIBELT” comes in 5-foot length
spools and can be installed without
taking dial mechanism apart. A real
time and money saver. Ellmlno'es
the need for stocking numerous sizes
of belts.

Free sample and literature. Write
to Dept.  §C

CHICAGO 5, ILL.

For Timely and Authoritative Analyses of the Latest
in F-M, A-M and TV Circuits, You Must Read Every
Issue of SERVICE

CIRCULATION NOW OVER 20,000 ABC NET PAID

40 e SERVICE, AUGUST, 1947

F-M Alignment

(Continued from page 20)

best possible symmetrical response of
the i-f and discriminator circuits.

The remaining few adjustments are
not very critical and are much the
same as those associated with the
alignment of the first detector and
oscillator of regular high {frequency
bands. The signal generator is set in
accordance with the receiver manu-
facturers’ service notes, to let us say,
90 mgc, and the oscillator trimmer and
r-f input trimmer adjusted for maxi-
mum reading of the resonance indica-
tor which is still a microammnieter in
series with the limiter stage grid re-
sistor return. The receiver dial is, of
course, tuned for the reception of the
same frequency at which the signal
generator is set.

Note of Caution

This completes the adjustment of the
receiver. However, there is one note
of caution in connection with the oper-
ation of an f-m receiver once it has
been installed with the proper antenna
system; tuning of an f-m set is a bit
different from the process usually as-
sociated with the tuning of receivers
designed for amplitude-modulated car-
riers.

F-M Tuning

When tuning for and approaching an
f-m station carrier, the speaker output
will slowly become louder and louder,
and in the event that external noises
are present, these noises will at the
same time be quite discernible. How-
ever, continuing the tuning process, a
point will be reached where the station
signal will seem to grow a bit weaker,
but simultancously the noise level will
almost automatically and peactically
disappear. At this point the receiver
is properly tuned and if the operator
continues to turn the dial the signal
will again appear to increase but with
consequent increase in noise level.
Then as tuning is continued further
past the station, the signal will slowly
pass out entirely.

If the f-m receiver incorporates a
single or multiple shadow tuning eye,
the operator should then tune, per the
set manufacturer’s instructions for the

| required eye pattern, instead of by ear.



