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OUR NEW NAME

As announced in the last two
issues of SQUEILCH TALES, the
Association has sponsored a
contest for a new name to re-
place the antiquated and cumb-
ersome handle of San Diego
Amateur FM Radio Relay Assoc-
iation. At the November general
meeting the preliminary votes
for the entries which had been
published in that month's issue
were tabulated, and a run-off
election was conducted among
those entries which had garnered
the top three number of votes.-
The winner of the contest was

— SAN DIEGO REPEATER ASSOCIATION —
contributed by Bill Cheverton
WB6SQZ-~-WB6ZDJ. Bill, however,
declined the contest award of
one year's free dues for Assoc-
iation membership. He asked that
the award be given to the Assoc-
iation as a gift from the WYB=-SQUIZ
Foundation.

If you collect the first letters
of each word in the new name, you
come up with an abbreviation of
SANDRA, which might be in use in
Lthe future. Let's discuss this
at the December General Meeting.

STATE OF THE REPEATER MESSAGE

The repeater is rapidly appro-
aching a stable operational
condition. The last few months
have seen many problems come
and go, and we are now confi-
dent that the worst of them
are over.

The source of our commercial
intermod problem has been lo-
cated, and we are now waiting
for the combination of good
weather and a time when we can
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get the service man and our-
selves to the mountain. The
problem will be solved within
a month, barring extremely

bad weather. I have noted with
interest that our group is not
the only one to be afflicted
with 600 Khz split problems.

I know of at least two other
groups that are having to
fight the same sort of prob-
lems, and one of them is
caused by a pair of FM Broad-
cast stations separated by

.6 Mhz! We can be thankful
that we do not have this
problem.

Our building still has a
leak in the roof, but we
have put a temporary cover
over the equipment which
diverts most of the water

to the floor. This should be
satisfactory until it can be
repaired.

Some of you noticed that the
repeater was weak on transmit
snd receive on December 8th.
This condition was caused by
something that almost never
happens on Otay, namely SNOW.
Antennas work very poorly when
covered by snow, and this cert-
ainly was the case this day.
Ordinarily, a snow condition
at the elevation of Otay will
completely clear up the fol-
lowing day as the temperature
rises.

The same weather that brought
us snow also brought moderate
winds. The winds caused the
mounting for our transmit ant-
ennas to vibrate, and the ant-
ennas rotated by 45 degrees.

At that time, the best coverage
was toward the eastern end of
El Cajon. We have now changed



NORTHERw CALIFORNIA REPEATERS

A Presentation of Ham Shack
Tours, Ltd.

The following list of North-
ern California repeaters was
contributed by WAGJAW. The
stations listed represent
repeaters actually on the
air during the 1972 Thanks-
giving holiday season. These
repeaters can be accessed

by the average itinerant
mobile FMer. The liat is
necessarily incomplete; ad-
ditional certified listinge
would be welcomed by the
EDITORS of SQUELCH TALES.
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NEWS FLASH...

The U.S. Army operates its
own remote base on top of
Nui Ba Den, a 3000 foot high
peak in South Viet Nam, and
they won't put up with Jam-
mers, freeloaders or ZWS
types. A platoon of armed
U.S. Marines, with their own
artillery, lives with the
radios. The Association is
investigating the feasability
of adopting these advanced
concepts for its own use.

A vote will be taken at

the general meeting in Dec-
ember. Plan to be there.
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Solid State
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Model ID-200
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REPEATER IDENTIFIER

COMPLETE CHASSIS
Model IDA-200

$ 89.95

Write or call for data sheet.
TOBEL ELECTRONICS (714) 461-3766
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Minutes of the December 1972
Board of Directors Meeting

All Board members except KO6KTP
were present

1. The meeting was called to order
by WA6UHB, aeting President, at 8 pm
on December 7 in the San Diego Paper
Box Company Executive Refridgerator.
the Board expresses its special thanks
to the executive caterer, Ms..Darlene
Boyle, for the gingerbread ecookies

and to K6GSG for making an emergency
beer run.

2. Commereial display advertizing
for this issue was reviewed.

3. WAGLBV introduced the acronym
SANDRA for use as an abbreviation for
the new San Diego "epeater Associa-
tion name, ehosen by vote of the
members at the November monthly
meeting.

L. WABLBV reported receipt of the
final shipment of 1146.6L0 MHe crys-
tals for Motorola radios from the

Los Angeles group which previously
used the channel., The Board approved
a payment of $128.90 to complete the
crystal purchase, These crystals

are offered for sale to members by
SANDRA; see the announcement elsewhere
in this issue.

5. The Board received a copy of the
proposed eonstitution and by-laws for
a Southern California Repeater Assoc-
iation, from the group which organized
the September 1972 Baldwin Park fre-
queney co-ordination conference. A
cover letter and ballot were also
inclosed, with a request that the Board
vote approval or disapproval of the
constitution and by-laws by December
15. Discussion centered around a
point in the proposed by-laws in which
the newly established Technical “omm-
ittee was given the task of frequency
co-ordination of repeaters on "all

VHF frequencies." OSince the seope

of the Baldwin Park conference was
limited to 2 meter repeaters, the
Board voted approval of the eonsti-
tution and by-laws with the limitation
that frequency co-ordination by the
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So. Calif. Repeater Assoc. be limited
to 2 meters.

6. It was reported to the Board that
a meeting had been held between SANDRA
representatives and members of the
K6VBT San Gabriel Valley OL-6lL machine,
concerning interferance to the WBEWLV
repeater by their machine and members
of the SOCON II AM traffic net. The
results of this meeting are reported
elsewhere in this issue. The Board
voted to reimburse the SANDRA repre-
sentatives for their travel expenses,

7. Discussion was held concerning the
possibility of making changes in the
format of the Sunday night net., The
Board made no decisions concerning
changes, but deeided to seek suggestions
and comments from the members during
the next several net meetings and at
the December monthly meeting.

8. It was decided that a supply of
SANDRA membership information letters
and application forms would be distri-
buted to each Board member. SANDRA
members who wish applications sent to
their friends can request them from
any Board member. Also, members who
wish corrections made to their listing
in the roster are requested to-mail said
correetions to the SANDRA post office
Hatheway.

9. The Board received a report from
the group which is organizing the
1974 ARRL Southwestern Division
Convention. They have requested that
we appoint a Transportation Committee
chairman (WBOTFC and WB6SQZ from
SANDRA are serving as Publicity
Cormittee co-chairman). The Board
decided to notify the covention
committee that a Transportation
Committee chairman will be appointed
at a later date.

10. K6GAO reported the passing of
WENSW, an amateur who joined SANDRA
just a few weeks before his deatih,
and who never had the opportunity

to use the WBOWLV repeater. The
Board voted to refund WONSW's
initiation fee and first yeax's dues
to his widow. It was alsoc reported
that SANDRA will purchase small



"In Memoriam" plaques with the call
signs of deceased members, and will
install these plaques on the repeater
cabinet.

11. The Board discussed several in-
stances of San Diego amateurs using
the repeaters for commercial adver-
tiging of sales/service of ham prod-
uets. No action was takem, but
members are reminded that sueh acti-
vities jeopardize the repeater lie-
ense, and are counter to the prin-
ciples of the Association. K6GSG
reported that several units of a
new brand of solid-state 2 meter

FM transceivers are causing inter-
ferance to a local governmental
radio system,

12. WB6APU gave a brief Engineer-
ing Committee report; his comments
are reported elsewhere in this issue.

13. WAGUHB reported that the Humane
Society Reserve will conduct L} field
drills during the months of February
and March, 1973. SANDRA members who
are also members of the Reserve are
requested to participate in one of
the four drills. The Reserve pienic,
cancelled because of rain, is re-
schediled for May, 1973.

14. WABLAG reported obtaining
nsuch a fine deal" on two 30 cup
coffee makers. The Board voted
approval of a $25 (total) purchase.

15. K&GSG reported dual-freqing the
Humane Society base station radio.
The second channel will be set up on
116,520 MHg simplex, in line with
the decision for a San Diego area
simplex channel reached at the
November montily meetinge.

16. The Board discussed nomina-
tions for Rogues Gallery, and also
decided to establish a listing of
hams who have just recently begun
using the repeater, in order that
SANDRA members know who they are
and can issue them an invitation

to join the Association (many new

FMers assume that amateur repeaters,

like commercial TV stations, merely
mexist," and may not be aware of SANDRA).

17. The December hidden-transmitter
hunt has been cancelled; the next hunt
will be in January.

18. The next monthly meeting will be
held on Thursday, December 21, and
will feature a technical talk on
another popular brand of FM radios.

19. WA60SB left the meeting at 10 pm
to meet "Elaine"; the meeting was

adjourned at 10:45 pm.

de WABLBV, Secretary

OPERATING ON FM  CHAPTER I[II

It was the Thursday night after
the week-end I had given Bill
somz of the early history of
amateur FM, and he had vol-
unteered to give me a ride

tc the local radio club
meeting. As we drove I not-
iced that his 75 meter side=-
band rig, usually burbling
quietly in the background,
was stone eold.

Ten good
reasons to
count on
Cheverton-Bach
for all your
insurance

&

Cheverton-Bach
(Lt IV L-Tal-1 J

1571 FOURTH AVENUE

SAN DIEGO, CALIFORNIA

Miltan Cheverton Chandler Bach Lee Kellerhouse Clinton Davis Jeanette Peterson

James Hurry

R.E. Cheverton R M Cheverton Griffith Hayes  William Cheverton

2

WB6SQZ
WB6ZDJ

urance for this As
ad to do the same
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and we would be g
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"Youn r Drake busted?" I
asked,

"Naw, I just don't get on
75 very mueh any more. Guess
I'm getting tired of the con-
stant receiver fine tuning.
And that 'Donald Duck' audio
is starting to get to me."

I smiled to myself.

"T¢11 me some more about FM
history--you know, where we left
off last Sunday," Bill said.

"Well, let's see. Back in the
early 60's, after the MM pio-
necers had developed the 'Finer
Mode', some of the active VHFers
in southern California started
tooling up on the new FM chan-
nels. Equipment became easier
to get, although prices were
higher than those for compar-
able equipment today. Hemem-
ber in those days hams were
often bidding on equipment whieh
could still "legally" be used

in commereial radio systems,
Still, an enterprising FMer
eonld get a pniece of exeell-

ent surplus equipment for less
than the purchase price of a
new AM ham transeeiver.

A simplex channel was set up on 76,
and over the course of the years it
evolved into quite an elaborate social
system. If you ever run across Some
old copiss of the "FM Bulletin" be
sure to read the series by Ken Sess-
ions called "Chronicles of 76" to
£ind out about the history of the
1Preferred Channel.! Small, mostly
private 2 meter in-band repeaters
wers set up, although they were
generally crude by today's standards.

"Other adventurous hams, sensing the
need to extend their talking range
on 76, got aceess to mountaintop
radio sites, and installed 76
transmitters which were remotely
controlled from their homes by

1,50 MHz radio links, using G. E.
Pre-Progress Line, RCi Carfone, or
early Motorola Buli base stations on
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both ends of the link. These remotely
controlled transmitters worked so

well that soon 2 meter receivers were
added on the mountains, and the remote
base was born: a complete 2 meter
base station situated on top of a
mountain, operating on the popular

2 meter simplex ehannels, and joined
to and controlled by a 1,50 MHz in-band
repeater, also located on the mountain.

Although the systems were technically
unsophisticated, they proved that the
eoneept would work. Very guickly the
remote base owners bought 50 MHz
mobile radiés, so that they could use
their mountaintop maehines from their
cars for greatly increassed mobile
talking range. Advances in control
systems were incorporated into the
remotes, as well as special features
like telemetry, links to other remote
bases, and automatie telephone patech
systems, Other simplex channels came
into use by both remotes and "direei"

stations: some were for calling
other stations, some were private
"secret channels'", some for
specific local regions, telstype,
ete. And so FM in southern Cal-
ifornia grew during the 60's."

"Well, it's all news to me, even
though I was on two meters during
that time," Bill said.

"True enough., At that time the
total number of FMers was still
fairly small, and almost all the
activity took nlace between
146.5 and 14,7 MHz, a region for
which the AMers had no use.
Consequently there was little
interaction between the two
groups. At the beginning of
this period it was thought that
M would be a passing fad, like
VHF teletype before it, enjoying
an explosive start and then a
gradual loss of interest. DBut a
small group of dedicated Flers
developed, and they persisted
through the early 60's, trying
new ideas, discarding those which
didn't work, and advancing the
art; sort of similar to the
earlier development of HF single
sideband.

(Continued on Page 8)



2 meter

@“e GTX-2 Em Transceiver

A new radio for the Amateur from the manufacturers of a full line
of navigation and communications electronic equipment for aircraft,
and communications radio/telephones for the marine industry.

All solid state

» 30 watts power output nom.; 25 watts min. @ 14 VDC input
« Pushbutton frequency selection

« Easily wired for duplex crystal operation.

» Backlighted for night operation.

+ Multi-position switch includes low power setting for longtime low
power drain operation.

» Netting trimmer for each transmit crystal.

+ Unit complete with quick disconnect power cable and S0239 an-
tenna connector.

« Mobile mounting bracket included.

« Fused to protect internal circuits.

+ Designed for use with available tone encoders.
» Manufactured in Indianapolis, Indiana, U.S.A.

- Factory facilities and procedures registered with, and inspected by,
a branch of the Federal government.
- Uses standard, readily available, American made semiconductors.

+ Plug-in mi’!rﬂphﬂnf:-' 2

GTX-2
2 METER FM

{.*.;:lc!udes 146.94 MHz)
D22.22-

Portable
power case

~r

HamPak-2

for Genave GTX-2 2 meter FM Transceiver

Provides short-term full power and extended low power operation.
Includes: vinyl steel case with handle; built-in rechargeable sealed
batteries; low profile antenna; battery re-charger; detachable
shoulder strap; microphone storage clip S0239 antenna connector

for field operation. ﬁ : =
A f Il \”';7(%4{,2_ bt HamPack-2
/ M’ 4 = PORTAngEPOWEH

.W»Em az $18995

Canaral Aviatinn Elantranine Ine A1Al Kineman Neive Indizsannlic Indiana ABT9E _ Araa 217 - RABR-LI111
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Specifications

GENERAL:

Front Panel Size: 612" x 212"

Over-all Dimensions: 9" deep x 6%2"
wide x 212" high

Number of Transistors: 11 all silicon
transistors, 4 diodes, 5 FETs, 3 inte-
grated circuits

Power Supply: 12 VDC System, negative
ground

Current Drain: Receive .09 amps
Transmit: High 50 amps, Low 1.7
amps

Frequency Range: 144 to 148 MHz

Number of Channels: 10 .
(includes 146.940 MHz. Remaining 9
frequencies, at nominal charge
each for installation at factory or
by owner.)

Weight: 5-1bs. (approx.)

RECEIVE:
Sensitivity: less than 0.5 microvolts for
12 db SINAD

less than 1 microvolt for 20 db quiet-
Ing
Image: More than 45 db
Spurious: More than 50 db
Selectivity: =8 KHz
Receiver Circuit: Double conversion, su-
perheterodyne, crystal controlled

Audio Output: 1.5 watts at less than 15%
distortion
Modulation Acceptance: More than
5 kHz.

Squelch Thresheld: 0.5 microvolt max.

TRANSMIT:

Freguency Range: 144 to 148 MHz
Power Output: 30 watts, nom.; 25 watts
min. @ 14 VDC input

Output Impedance: Matches standard
50 ohm amateur antennas

Deviation: Adjustable to 10 kHz max.

Crystals »

Additional

for Transmit or Receive per Crystal
Pre-aged and stabilized, Manufactured
to same exacting specifications as air-
craft radio components. Specially de-
signed and tailored for Genave products.

@ Copyright, 1972, General Aviation Electronics, Inc.
All Rights Reserved.



"Phen, in 1968, everything start-
ed to ehange. A couple of Japan-
eese electronics manufacturers,
seeking new markets, brought out
all solid-state 2 meter FM trans-
ceivers which were designed,
oriced, and marketed specifie-
ally for amateurs. Although they
were not well engineered by eomm-
ercial radio standards, they hit
a popular response among hame
interested in starting on FM.
Installation was quick and easy:
just fasten the radio under the
dashboard of your car, attach it
to a convenient 12 volt electrical
line, stick on an antenna, and

in 15 minutes you could begin
talking on FM. Gone were the
"initiation" requirements of

obtaining surplus commercial equipment,
repairing and retuning it, mounting
the radio in your trunk and snaking
cables up to the front of the car,

and, of course, the heavy power draw
which the commercial tube radios put
on the car's electrical system. Of
course equivalent (and better engineer-
ed) solid-state ecommercial radios were
still in ecommercial service during the
60's and generally were not available
to the hams,

nThese ham-only radios really started
a boom in FM, They were relatively
inexpensive compared with other ham
equipment, beecause they were low-
powered and did not require the

manufacturer to build in a power supply.

They were extremely convenient to use,
and they offered an easy way for the
"ham who had everything" to get into
something new."

"Jhat do you mean by that?" Bill asked.

mjell, about this time the HF bands

became saturated. You know what I mean--

everyone had converted to SSB, and they
all had multi-kilowatt linears and
tri-band beams. Congestion of the
bands was unprecedented., So, more and
more, hams began looking for someplace
to slip away when they got tired of
fighting the QRM. M was that place,
and a good number of hams actually
'hung it up' on sideband and stayed.
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Then too, long-time VHF AMers soon
converted over when they saw activity
growing; CBers who were fed up with
11 meter lunacy and who remained
interested in reliable local commun-
ication got licenses and came in; and
the usual number of bootlegers showed
up. The FM population doubled and
redoubled,

"With all these new hams having low-
powered mobile FM transceivers set up
for easy QSY to lots of different
channels, the demand for more and more
mobile repeaters was established. And
so the "open to the publie" repeater
population boomed. With the increasing

availability of low cost surplus
commercial equipment, more and more
of the "old timers" went into remote
base operations. And the remote
base population escalated. The
existanee of repeaters to talk
through and the heavy promotion of
FM in the ham magazines further
stimulated the sales of FM equip-
ment, and that's how we got to
where we are today."

"So that's how this business
developed!" exelaimed Bill. "It
sure is interesting. But would

you answer a question for me? If

I were going to buy my own FM radio,
whieh kind should I get? T mean,

a solid-state ham radio, or a
surplus commercial radio? And

how would I go about choosing one?"

"Well, that's sort of a long story.
And, as you can see, we've just pulled
into the parking lot. Let's take

that one up next time."

cont'd next month

CLANDESTINE RADIO DEPT.

As will come as no surprise to most
SANDRA members, there is another
repeater in Southern California
operating on the 04-64 channel pair,
as well as other simplex activity on
04. Recently several Board members
met with representatives of the group
which runs the other repeater; a brief
history of the problem and the results
of that meeting are reported here.



At the time of the November Board
meeting, the existence of another
repeater on our ("our" meaning the
ones assigned to us by vote at the
coordination conference) channels

had just been established. Very
quickly the call of the other radio,
K6VBT, and the names and telephone
numbers of its cognizant members/
officers were obtained, and initial
contact made. It turned out that the
VBT radio was built for use by the
SOCON II net, which is a Los Angeles
based traffic-handling operation
previously operating on 146.1 MHZ AM
simplex, This frequency was assigned
as an FM repeater input at the Baldwin
Park conference, at which time the
SOCON representative (net control
K6ASK) made a bid for co-sharing

the 04-64 pair with San Diego:; after
vigorous objection by our delegates
their net was specifically instructed
by the conference as a whole NOT to
use the San Diego pair, and was not
assigned a repeater pair because
their operation consisted entirely

of base stations, all of whom are in
easy simplex reach of each other.

K6VBT decided that his repeater,
already under construction by him

for the SOCON II net, could indeed
co-exist with the WB6WLV repeater,
thought by him to be in some far-dis-
tant area called San Diego, an astoun-
ding 120 miles away. He put it on the
air from his house in El Monte, and

at the same time the net moved oper-
ation to 146.04, still mostly AM and
still mostly simplex. The "bootleg"

operation was '"caught'"almost the
first night they were on, when

the 04 simplex stations keyed up
WLV (and K6ASK FM 04 was contacted
and promptly spilled the beans to
some of our people). The VBT 64
transmitter could be heard repeated
back on the WLV 450 talkback,

which was operating remote base.

Tnitial telephone contact with
K6VBT indicated that their people
had believed their operations
would be shielded from San Diego
by Santiago Peak (22tl)l) and
other Southern California moun-
tains, hence would not be detec-
ted by Mt. Otay and its users.
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They insisted that they had been
unfairly denied channels by the
Baldwin Park conference, and that
their machine had a "right to
exist." 1Initially they felt that
they could limit their radiated
power of base stations so as .not
to cause interference to the Otay
repeater, but later appeared to
have been persuaded otherwise.
They did express some interest

in jointly alleviating the prob-
lem, however.

A telephone call to K6AEH, Fred
Deeg, one of the sponsors of the
Baldwin Park conference, brought
forth the response that no formal
association had yet been organized,
and hence there was no technical
committee to mediate the problem.
He also indicated a good deal of
indifference to the entire matter.

On December 3, K6DYD, WB6TFC,
WB6APU, WA6LBV, and WB6EAX motored
to E1 Monte and met with K6VBT,
K6ASK, and another ham, at VBT's
house to discuss the problem.

The meeting was very cordial,

and lasted about 3 hours. The
SANDRA reps presented the current
state of affairs in great detail,
explaining the nature of the WLV
system and the realities of
Southern California 2 meter pro-—
pagation. The VBT group indicated

COMMUNICATIONS
HEADQUARTERS INC.

1629 UNIVERSITY AVENUE

SAN DIEGO CALIFORNIA 298-0680
WE STOCK SBE-144
PEARCE-SIMPSON'S "GLADDING 25"
AND REGENCY'S HR-2A, HR-212
ALSO RINGO ANTENNAS & MOBILE
WHIPS.



that the few Fm'ers in the SOCON
traffic net were considering
splitting away from the AM trafific
net, since the AMers had missed
several deadlines in conversion
over to FM, since they were and
are apparently quite reactionary
about the current state of FM
(see the notice reprinted else-
where in this issue), and since
they are even less technically
proficient than the FMers in the
crew. After much discussion it
was decided that the VBT repeater
group would attempt to move the
AM net off of 146.04 to an unused
frequency, and that the VBT FM
group would become a private
lightly-used machine operating

on 04-64 until other officially
sanctioned channels could be '
found, or until they cause the
WLV repeater a significant amount
of interference. The SANDRA

reps invited the few FMers from
the group to use the WB6WLV
repeater whenever they were in
San Diego, and offered to adver-
tise 04-64 crystals in Squelch
Tales for those members who wished
to sell their rocks. The evening
ended with the SANDRA people pas-
sing along some tips on operating
a modern repeater system.

No time limit was set for the AM
net to leave 04, since hard-core
AMers are notoriously slow to act.
However, word was left in El Monte
that our group will not patiently
stand by for an extended period
of time. Since these AMers appear
to be gquick-to-insult, the Board
requests that WLV users not com-
municate either directly or
indirectly with any SOCON station.
This point was strongly reinforced
by the VBT crew, largely for the
good of the whole situation.

With the passage of time the AMers
will drift away, and we will be
rid of this plague. Your coop-
eration is most earnestly
solicited. Members will be kept
up to date through the newsletter
and the Sunday net.

DE WAGLBV
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Editors note: If nothing else,
the meeting in El Monte did
produce some results--enough
raw material to construct a

40 meter beer can vertical.
The antenna hardware was given
to our hosts as a token of our
esteem. DE WB6TFC EDITOR
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In the recent past, the fol-
lowing San Diego County Sta-
tions have been using the
WB6WLV repeaters consistently,
and have to date, not joined
or rejoined the Associlation.
While the repeaters are desig=:
nated community repeaters,
owned and operated in the
public interest, convenience
and necessity, by the AssoC-
jation under authority grant-
ed by the Federal Communications
Commission;:;it is the policy
of the Association that the
Amateurs who utilize the
repeaters over an extended
period of time for the con-
duct of their communications
should be the ones who help
support the operations of

the repeaters. Membership

in the Association is open to
all who wish to join.

You, the members of the As-
sociation, are subsidizing
these non-paying users of
the repeaters. The Board of
Directors request that
members NOT COMMUNICATE
through the WBE6WLV repeat-
ers with the following

stations:

WELFQ WAGCCB

WB6CCA KAFTZT
KoeJMZ-1long (fox trot zulu
time free- india)

loader- He
refuses to ship out



HEARD ON THE REPEATERS

The following new calls have
been heard on the WBOEWLV
repeater system in the last
month. The Board of Directors
would like to extend a "Wel-
come Aboard" to these Hams
and, if these new stations
plan to live in California's
"First City", invite them

to join SANDRA. It would be
appreciated if Association
members would extend this
invitation while talking
with these stations. Mem-
bership information and
applications are available
from any Board member or
from P.0. Box 5815 San Diego
California 92105. Information
is also available at Western
Radio and TV Supply, India
at Ash in San Diego.

WB6ZNL WB6CVR
WBENVL WAGNWL
WODAW WB6SOM
WB6SMT KFA3146

o —— e B ——— . — o S S S S S DY S SN S S S

UNDERSTANDING FM

This is the first of a series

of articles intended to present

a qualitative explanation of what
actually happens between the mike
and the speaker of an FM system.
The articles will be technical,
but not highly so. The intent
behind the presentation is to
equip everyone with the knowledge
he needs to get the best results
from his equipment.

The first area of interest is the
FM signal, as seen by the receiver.
We will assume that the signal
was generated by a transmitter

in good adjustment. When the
signal left the transmitter, it
had a certain power which is
constant, regardless of the ap-
plied modulation. The total
power output of the transmitter
does not care what frequency

it is on, just that it has a
certain strength, which is the
transmitter's output power. As
modulation is applied to the
transmitter, the frequency that

contains all the power is being
changed by a small amount. It
is this change in frequency
that is carrying the informatian
from the transmitter to the re-
ceiver. Any changes in power
level (amplitude) are ignored
by the receiver, thus allowing
a tremendously wide range of
operating strengths in an FM
system.

The receiver sees at the antenna
terminal typically one trillion
times weaker than the transmitter
is delivering. This is easy to
understand when you consider all
the places that the signal is,
just waiting to be caught by
someone's antenna. Even with

this great attenuation, the signal
is still ten thousand times str-
onger than the noise at the rec-
eiver. The noise is due to many
factors, mainly imperfect devices
in the receiver , random vibrations
of electrons in the antenna due

to its temperature, nearby power
lines (DYD take note), automobiles
(including FORDs), etc. Some of
these sources can be eliminated,
while others can only be minimized.
But still we have a ten-thousand
times advantage over the noise
over the hypothetical case being
discussed. Thus, the receiver
will see at its antenna terminal
what our transmitter is putting
out, and not very much of anything
else. This simpliies the analysis
and explanation considerably.
Later we will talk about what hap-
pens when the signal is not so
strong, and the noise begins to
become bothersome.

Most receiver in use today are

of the superheterodyne type;

this type will be discussed here.
There are some other types of
receivers that have special advan-
tages and that will give a sen-
sitivity improvement of 4 times
over the best superhet, but these
are very cumbersome and expensive,
therefore very few of them are

in use.

Most superhet FM receivers have
the following stage lineup:

Page 11



RF amp, mixer and local oscillator,
IF filter, IF amp, limiter, and
then freguency discriminator.
After the discriminator come audio
and squelch stages, but these

are not pertinent to FM systems
alone, and so will only be briefly
mentioned. The RF amplifier
provides both frequency selectivity
and some gain to help build up

the signal. The mixer and local
oscillator subtract a fixed fre-
quency (selected according to
channel in use) from the incoming
RF signal, and put out a signal

at the intermediate frequency.

The IF filter allows only the
desired channel signals to pass
and greatly attenuates all others.
The remaining desired signals are
built up in amplitude by the IF
amplifier until they are strong
enough to saturate the limiter
stages. The limiter output _
(now a constant amplitude version
of the input signal) is fed to

the frequency discriminator.

The discriminator is the real
heart of the demodulating scheme,
and it deserves special attention.

AMATEUR
RADIO

Many forms of frequency discrim-
inators are in use, but they

all share one feature in common:
they convert an incoming frequency
to an output voltage. If the
input frequency is steady, then
the output voltage is steady (DC) .
If the input frequency is changing,
then the output voltage changes

to follow it. This is the stage
where our transmitted signal gets
converted back into a voltage
similar to the mic rophone output
at the transmitter. Discrimina-
tors are linear; if we put 1in
twice as much frequency change,

we get out exactly twice as much
voltage. This property is im-
portant-—1it 43 responsible for
the need for de-emphasis circuits,
as will be shown later.

As is evident from the foregoing
discussion, the entire purpose

of the FM receiver is to convert
the incoming frequency into an
output voltage, linearly. We
have ignored many factors in

this discussion, such as adjacent
channle interference, and noisy
signals. These and their effects
on receiver performance will be
discussed in subsequent issues.

SAN| DIEGO
REPEATER

ASSOCIATION

POST OFFICE BOX 5815
SAN DIEGO CALIFORNIA 22105
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FIRST CLASS MAIL

WARNING:

If yvou throw this in your waste-

basket unopened, a capsule of e S s B

water inside will break, spill-
ing onto a dehydrated gorilla.

He will then jump out of the

envelope and hug vou to death. Page 12
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