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I f you ever had an y doubts tha t F M as a
mode for amateur op era tion was here

to stay , you may quie tly put that doubt to
rest for ever. A quick glance at the
advertise ments and articles in the amateur
maga zines should sho w you the im pact
th at VHF F M operation is having on ha m
radio today. There are many co ncerns that
are selling used police and ta xi two-way
gear and a number of small an d large
equipment manu facturers that are ma king
gear st rictly for amate ur use. Until recen tly
the on ly ready-made gear availab le for
VHF FM operatio n was the stuff
ma nufactured by th e co mmercial and
public safety tw o-way radio co mp anies:·
Motorola, GE , RCA, Kaar , and a do zen or
mor e o thers. Bargains were and still are
co mmon place in seco nd-hand gear that has
been retired from commerc ial service. But
mu ch of this gear is ten years or more old ,
designed with vacuum tubes, powered by

uynamotors, and strictly for mobile use.
Some con versionjs ne cessary for amateur
use, depending on what frequency you are
going to use and whe ther or not you plan
to use it in your car.

Now, however , there are a number of
co mpletely transistorized units on the
market, designe d solely for amateu r use,
fully wired and ready to plug in and
operate . Generally , these units have been
of Japanese manufacture, designed for FM
operat ion on 2 meter s, running som ewhere
between 1 and 10 watts outp ut. Most cost
$2 50 or more, but are selling quite well
nonetheless. Galaxy E lec tro nics has not
only come out with a 2 meter FM
transceiver that has features similar to the
Japane se-mad e uni ts on the mar ket , but
has incorpora ted the best feat ure of all, as
far as Japanese elec tronic equip me n t is
con cerned : low pr ice. Galaxy has beaten
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the tr ansistor technology of Tokyo at its
own game by undercutting the pri ce of
even the least expensive Japanese rig by
$50. And mind yo u , the H I-2l0 is
all-American, pa rt s and labor.

The FM-2l 0 ha s a tri m and deceptively
simple look to it. It almost looks more lik e
a co ntrol head than a com plet e tra nsceiv er .
On the fron t panel there are conce ntr ic
contro ls for off-on-volum e and squelch,
receive chann el , and transmit channel. Also
the re is a pilot lamp and mike jac k for PTT
hi-Z mike. To open up the unit , all you
have to do is rem ove four sheet-me ta l
screws on the bott om of the case and slide
the entir e chassis out of the cabinet . The
cabinet, incidentally , is very rugge d, being
made of very heavy gage metal.

Inside , yo u find four printed circuit
boards and Some chassis-mounted wirin g.
On e board is the front end and first mixer ,
ano ther t he i-f sectio n and detector, a litt le
one in the back is receiver audio, and th e
last board contains transmitter aud io,
o scillator -doubler , doubler, and the
vari cap modulator. Another doubler , th e
dr iver, and po wer amp lifier are mou nted
on the chass is proper. Mounted on th e
back wall is a heavy duty T /R relay,
antenna co nnec to r , and power plug.

The final tr ansist or, by the way, has a
sepa rate power lead for its collecto r supply
running to the power plug . That 's so yo u
can ru n 28 V on the fina l collec tor for ex tra
power. In fact , th at's what is done in the
AC-21 0 po wer supply for fixe d station (o r
mobile) use. The AC-2 1a is available as an
accessory fo r $40. Th e tran sceiver requires
14 - 16V de for power , but works nicely on
a 12V storage battery . If yo u plan to use
the FM~2 1 0 primarily for fixe d use, you
could build your own ac sup ply, or better
ye t, get an old sto rage batt ery to power the
rig. Th at way , yo u still have a rig on the air
during a power failure . For mobile use,
how eve r , that l6V rating is very
comforting, especially if you're not sur e
exactly how mu ch voltage is co ming out of
your car's generator or alt ernator.

Receiver Section
The receiver sectio n sta rts with a

2N5485 FET rf am pli fier fee ding another
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2N5 485 o perating as the first mixer. A
third and fourth 2N5 48 5 serve as oscillator
and tripler to drive the mix er. A third and
fourth 2N5 485 serve as oscill ator and
tripler to dr ive th e mixer . From the mixer
the incom ing signal is fed to a 2N3855 i-f
amplifier opera ti ng at 10 .7 MHz. Then, th e
signal is heterodyned by a 2N3855 mixer
down to 45 0 kHz. A 2N2926 is the
crystal-controlled seco nd oscilla to r. Th e
signal is no w fed into a a- po le filte r whic h
is adjusted at t he factory for optimum FM
reception . The filt er is used to provide the
select ivit y necessary to eliminate
adja cent-chann el QR M. After filteri ng, the
signal is fe d to a pai r of 2N2926s, wh ich
provide the needed i-f gain to drive the
limi ters. Yes, t here are TWO limiters!

Following the limiter s is a novel
fixed-t une d discriminator built around a
Clevite ceram ic reso nant componen t . Th e
de tec ted aud io is fed th rough two sta ges of
amp lif icat ion provided by another pair of
2N2926s and then to a 2N 3638 audio
drive r and a D4 2CI -D43Cl matched
" complementary pair" transistor outpu t
stage, wh ich dr ives the built-in spea ker.

According to -the manufacturer , th e re­
ceiver sensi tivity is rat ed as 0.5 MV for 12
dB SINAD and 1.0 IlV will give 20 dB
quieting. At my QTH , with a homebrew
groundplane about 25 fee t in the air,
I heard a mobile st ation in New York
City, about 35 miles away. His signa l
was noisy, bu t Q5 nonetheless. And this
was a " direct" signal - no repeate r.
Speak ing of repeaters , I' ve been ab le to key
up two different repeaters from my fixed
location , and one of the m from the car . All
thi s with full-quieting signals at th e
repeater 's receiver. Not bad for only a fe w
watts, eh ?

Transmitter Section
Th e tra nsmitter section begi ns with a

two-stage audio amplifier (a pair of
2N2926s) driving a 2N 49 l6 clipper. There
are controls on the printed circuit board
for clipping dep th (mike gain) and
m odula tion deviat ion (clip per outp ut
level) . Following the clipper , the audio is
pro cessed by an active filt er. A 2N2926Y
and a 2N 49 l 6 serve in the active filter
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section. Modulat ion of the tran smitter is
acco mplished by an MV 1628 varicap in
series with the transmitter ' s crystal.

A single 2N3563 serves as th e
transmitter oscillator and first do ub ler,
fo llowed by a 2N39 04 seco nd doubler,
2N442 third doubler , 2N4427 driver , and a
2N564 1 power amplifier. Th e final is rated
for l OW output at frequen cies up to 500
MHz, so you are not pu shing it at all when
you run the FM-2 10 on 12V. According to
the instru ction manu al, th e transmitter is
tuned up for op erat ion , wit h the crys tals
supplied, into a son resistive load. That
mean s that you shouldn ' t have to touch
anyth ing insi de the transmit ter if you use a
ground plane or coaxial type an tenna and
stay within a half megahertz or so fro m
146 .9 4 . T h e tran sm itter is fairly
broad ban ded : I can swit ch between 146.34
and 146 .94 with no ap preciable change in
output.

Channel Selection
Channel selection for th e three possible

receive and t hree possible transmit fre­
qu encies is accomplished by t wo fro nt­
pan el switche s. Notice th at there are two
selectors: one for tra nsmit , one for receive.
This is a very flex ible arrangement sin ce it
enables yo u to choose any combination of
receive and transmit frequencies for which
you have crystals. The FM operator will
quit e often transmit on a differen t fre­
quency fro m the one on which he is
receiving. This is the pr ocedure when using
an FM repeater, for exa mple. For those
times when your friendly local repeater is
ou t of service, all you have to do is switch
your transmit frequen cy to the rep eat er
outpu t channel and yo u are all set to
operate «simplex." At t his point , however,
you will appreciate th e value of a repeater ,
unless your QTH happ ens to be on top of a
mountain . Fo r strictly local contacts it 's a
good idea to operate simplex anyway , so
that yo u won't tie up the repeater whe n
you don 't rea lly need it. The ex tra receive
freq uencies are especially useful if yo u plan
to operate mo bile an d do a lot of traveling
to di fferent cities; not all repeaters are set
up to transmit on 14 6.94 - some are on
146.88 or 146 .76 . It all depend s on what
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the local clubs have decided should be the
pro per channe l for th eir particular area .
And, too, some areas have several repea ters
in service.

The FM-210 comes with crystals for
transmitting and receiving on 146.94 MHz.,
the nati on wide sta ndard FM channel, so
you should be able to ta lk to someone as
soo n as you wire up the power connector
and hook th e rig up to an an tenna.
However, I'm sure you will want to avail
yourself of your local repeate r, so find out
wha t the input and output freq uencies are
and order the proper cry sta ls.

The entire transceiver is very well con­
struc ted, and it is obvious that a goo d deal
of tho ught has gone into th e design of the
rig, espec ially whe n you inspect th e insides
and look over the schematic. If yo ur loc al
dealer will let you, open it up and take a
look at the guts of th e thing! Am erican­
made components of goo d quality are u sed
throughout and all rf transistors (except
the final) are mounted in sockets, just in
case you do somethin g nasty to this fine
litt le rig. Make sure, t hough, that all .
t ransistors are firmly seat ed in their respec­
tive socke ts . They could loosen up in
shipment or during ." exce ssively bumpy
mobile operat ion. Layo ut of components is
neat and very accessible, should service
ever be need ed.

The F M-210 is a fine little rig - at
hom e both in the car and in the shack. It s
only real limitation is its low power : over a
long haul, you'll have a rough time of it.
Most of the boys with commercial gear are
run nin g at least 30W or mo re. And that's
30W out put . But for local QSOs and
contac ts through a repeater , the FM-2 10
can't be beat.

One fina l note : each of th e dozen or so
hams to who m I have sho wn the in truction
manual for the F M-210 has been very
impressed with the quality of the book: it
is easy to read, in dex ed, spiral bound to lie
flat , and tells everything yo u need to
know - even where to order cry stals. And
th e schematic is very large. It ' s a fold out
about three feet lon g, clearly drawn, and
easy to read . You have to see it to
app reciate it.
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