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You, asked for it,
youve got it.
March, 1968

For quite some time I have heard, over and over again, that the big
three ham magazines simply ignore FM'ers, It appears sideband and
contests are just about the only things worth reporting. Reading only
these publications, you would think that FM is a smali group using
old surplus junk! The FM'er is more, wants more, needs more and
demands more than this!

The sophisticated operation on the FM channels cannot be matched by
anyother mode. With the continuing growth of FM in areas such as
repeaters, UHF remote stations, and amateur automatic telephones,
the FM'ers want to get all the technical and operational information
they can. You asked for it and now you got it! FM

_
the national

FM'ers' journal is your magazine, and it's devotedd entirely to amateur
FM.
Now that we have come this far in a combined effort to better FM,
why stop here? As reported by Tom Burford (K7TDQ) in last month's
edition, the next annual SAROC funfest will be combined with a gigantic
FM convention. This will be our annual FM get-together, and should
be supported by all active FM individuals, groups, and formal
organizations,
The next step, now, is to form a national FM Association, with each
local club president as a delegate. I don't think it really has to be
explained, how this could benefit our FM operation. United; we can
race forward! As individuals we stand still!
Up to this time, it has been surprising what cooperative efforts have
evolved, as for instance, the international use of 52.525, 146.94 and
432.9 MHz as calling channels. More and more repeaters throughout
the country are operating on the national mobile repeater channel of
146,34 MHz input to 146.76 MHz output. It is really enjoyable while
traveling across the country to meet new friends by working through
compatible repeaters,

Why not drop us a line and express your opinions on these topics,
You might also teil us what you'd like to see in your magazine.

Michael Van Den Branden, WA8UTB
Managing Editor
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by

DON MILBURY W6YAN

Aligning an FM receiver is a great deal more
complex than getting the oscilator on f1equency
and peaking the various stages toan on-channel
signal. Yet this is precisely what many ama-
teurs -- and, unfortunately, many commercial
service technicians -- actually do.

When an FM receiver is tuned up using this
procedure -- we'll call it the "tweak'' method
-- the technician 1s making a number of raw
assumptions which may or may not be valid.
First, he's assuming that the low i-f's and the

correctly aligned to their
respective frequencies. Second, he's assuming
that the sealed bandpass filter is properly tuned
to its design frequency.

discriminator are

The latter can gener-
ally be asafe assumption, even though it 1s not
uncommon for these filters to change or shift
a bit in frequency as a result of excessive
vibration or shock or other abuse.

What happens when the tweak method is used
for tuneup? It is,
dirty process by which a receiver can be made
to operate, The brutal truth, however, is thet
the primary receiver qualities of selectivity,

The
tweak method is anoptimum compromise of the

admittedly, a quick-and-

sensitivity, and stability are interrelated,

three based on the initial setting of the second
converter and the low i-f circuits,

Selectivity (and gain, of course) is broadly
determined by the number and state of the tuned
circuits in the receiver chain, from the anten-
na, itself, to the discriminator, Each frequen-
cy-sensitive element adds
selectivity and affords at least some degree of
gain, An important point is that each of these
elements must be centered on the frequency of
operation,

somewhat to the

To assure proper tuneup of a re-
ceiver, the selective circuits (rf, high i-f, and
low i-f) must be aligned so that desired signals
can pass through the center of each selectivity
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If it's a sick GE
you Can HEAL IT

...[f you do it RIGHT!

mE TineArt
OF RECEIVER ALIGNMENT

curve, Equally important, the onfigurations
of the various curves must conform to their
design
these
curve that looks lke this:

shapes. The proper combination of
shapes will yield an overall response
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The sketch below shows how the ideal com-
posite selectivity curve is obtained. In the
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sketch, the center line represents an incoming
on-channel signal. The flowing V at the top
isthe discriminator slot. The low i-f passband
is the steep-sided peak with the broad plateau
across the operating frequency. The broader
curve with the sharper arc in the frequency
range of interest is the selectivity curve of the
high i-f. The rf amplifier and antenna are
shown as low broad arcs, The curves are
plotted as bandwidth (horizontal) versus gain
(vertical),

At this point, it would be wise to say that i-f
alignment usually isn't necessary unless:

@ A component has been replaced in
an i-f filter;
The circuits have been subjected
to tweaking without proper test
equipment,

Unfortunately, the latter is more usually the
case with amateur FM equipment. No amateur
should ever try to tune up an FM receiver un-
less he has a schematic diagram of his equip-
ment so he will know where NOT to tweak.
Even incommercialservice, the most common
source of i-f misalignment is unnecessary
tweaking onthe part of an incompetent or inex-
perienced serviceman,

Realignmentis usually required if the i-f pass-
bands are not centered on the incoming signal
of interest, if the passbands are asymmetrical
(not the same on both skirts), or ifthe bandpass
is too narrow, The presence of high impulse
noise on weak signals is one symptom ofan off-
frequency passband. This is due to the fact
that the ringing frequency of the filters is not
coinciding with the discriminator center fre-
quency. An even more apparent indication of
this type of misalignment is "chopping out" of
signals or undue distortionof signals whichare
being deviated at a near-maximum level, The
chopping-out effect is the sudden vanishing of
a strong signal with each voice peak.

Off - frequency filters also usually produce a
high discriminator 'idle" reading. If an inex-
perienced tweaker has been at work, though,
he has probably already compensated for this
condition by changing the discriminator to get
a zero indication -- and thereby throwing the
receiver even further out of alignment,

So, what do you do when you're certain your
receiver needs alignment? The firstthingis to
be doubly sure. If you've no doubts, then get
a signal generator and start warming up the
receiver. If your receiver is equipped with
AFC, disable it. Set up the signal generator
to produce a stable signal onthe operating fre-
quency, and keep it well below the limiter sat-
uration point.

For units which use double-coil i-f transfor-
mers (such as GE and DuMont), the resistor
loading method is perhaps the most effective
means for obtaining a good receiver alignment,
This procedure isa bit complicated but not too
difficult. Remember to keep the input signal
dead on frequency and below saturation, Tune
each stage to the exact peak as described below,
then repeat the entire sequence,

The response of an i-f transformer changes
with the loaded Q of its resonant circuits. By
loading one of the coils with a resistor, its
response is lowered to a nonresonant point.
The undercoupled coil can then be tuned for
maximum deflection of a meter on the first
limiter. If the coilis coupled to other coils
immediately adjacent to it, both adjacent coils
must be similarly loaded,

+

The value of the resistor must be low enough
to produce a sharp peak during tuning, but not
so lowastomake precise tuning difficult. (The
lower the resistance, the broader the peak. }

Keep the resistor leads short enough to prevent
the introduction of stray capacitance into the
circuit; and peak one coil at a time,

There are othermethods for alignment, but the
above procedureis probably the most satisfac-
tory forthe amateur, where the preponderance
of such test equipment items as oscilloscopes
and sawtooth generators are the exception
rather than the rule.

If the discriminator needs adjustment and you
are set up with a crystal-controled i-f gener-
ator of some kind, you're in business again.
(The generator must be capable of holding a
test signal to within 100 Hz of the low i-f fre-
quency.) The procedure described here is not
applicable to all discriminator circuits, but is
ideal for receivers using Foster-Seeley dis-
criminators (GE and DuMont again).

First, monitor the discriminator current with
the proper testmeter (0-50uA for DuMont, and
0-2.5V for GE). If possible, disable the second
oscillator to prevent receiver ''garbage" from
causing erroneous readings. Apply a lowi-f
signal to the first-limiter input and adjust the
signallevelto saturate the secondlimiter, Then
tune the secondary of the discriminator trans-
former for a near-zero meter reading, and re-
peakthe primary.

Move the test signal 10 kHz above the low i-f
and note the reading; then move it the exact
same amount below the i-f. If the readings
don't deflect the meter the same each side of
zero, adjust the primary until equalization
occurs. You'll have to rezero the secondary

(cont. on page 46)
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HAM

REPEATER
SITES

HOW THE U.S.

Frederick W. Damel
1776 Cordova (F)
Pomona, Calif,

GOVERNMENT CAN HELP.

by
FRED DANIEL W6NQS

It would be a difficult task to estimate to any
depree of accuracy the number of amateurs
taking advantage of the U.S, Government's
special land-leasing policy But one thing is
certain the number 1s growing

A few years ago the Forest Service (a branch
of the US Department of Agriculture) estab-
lished a policy by which licensed amateurs
could lease - at very lowannual rates - choice
parcels of accessible hilltop land for the ex-
press purpose of installing a remotely operated
amateur radio station, From seports received
from several lessee amateurs, the cost varies
from one site to another, but it is never too
much for the average ham group ~~ even if the
group consists of but one person!

At one California site -- in the Angeles National
Forest a 19-acre plot of prime land was the
turned over to the amateur radio community
for the total annual lease fee of $25 per partic-
ipating amateur or group. The lessees were
permitted to improve their property and erect and
the necessary towers and buildings to contain
the remotely controlled equipment. Before
they were permitted to construct their building,
the Angeles National Forest ham groups were
asked by the Forest Service to submit detail
building plans for approval, including drawings
and prints. Following this approval, official
red tape was minimal and the building went up
without Big Brother scrutinizing. A photograph
of the facility as 1t appears today is shown in
figure 1. Since the photo was taken from a
passing plane, it doesn't show much detail.
The sketch of figure 2 1s a good likeness of the
facility, however,

The Forest Service appears very willing to
issue land to amateurs, and eeems anxious to
perticipate in any way that might prove benefi-

FIGURE 1. The t nyy white structure
adjacent to the snaking dirt road is

Radio Ranch repeater, located near
Johnstone Peak in Californias Angeles

The buildi 10x15
rete blo

cial to the general pubhc, Mr. Royal Mannion,
a district forest ranger, has expressed a per-
sonal desire to contribute toward the general
advancement ofamateur radio communications,
Although not an amateur himself, Mr. Mannion
feels that every remote installation is a poten-

and that
he can the public by providing the means
tial disaster communications central,

whereby an amateur radio emergency commun-
ications system can be exploited with the most
efficacy.

Our Relationship
The amateur
rapport with the Forest Service,

radio world has a good strong
and partici-

pating hams are eager to maintain this healthy
relationship, As a result, most lessee proups

7
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have adopted a peneral set of self-policing
rules. Here are a few of the more typical

The government has conditions and rules, too.
They are too numerous to list but they are not
the least hard to live with. For the most part,
the Forest Service's rules are based on the
lessce's use of good common sense and sound
judgment. A few of the typical fire rules are
shown in figure 3, Figure 4 is a photocopy of
« typical Forest Service amateur radio permit.

Tf you have your eye on « good spot of national
forest land in your own area, it might pay off
to check with the nearest USDA Forestry office.
If there is none locally, write to:

U.S. Department of Agriculture
Forest Service
Washington, D.C.

@ Stay away from the site unless
When aabsolutely necessary.

visit must be made, don't go in
iy large proup. (Most forest

are ininstallations closed,
high-fire-hazard areas; exces-
sive visits make forest officials
nervous, )

Leave no pates or entranceways
unlocked.

Keep the site cleaned and the
Remove allgrounds policed.

weeds and brush within 30 feet
of building.

Protect the forest; discourage
trespassers. Report all viola-
tions to the nearest Forestry
office.
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