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A Sneak Preview Of The FPM-200
• • •

One of the blg items of interest at the recent
San Jose ARRL Co nvention was the new HaIH­
craftcrs FP~I ·200 transistorized transceiver. The
new transceiver represents a grea t stride Ioward,
not o nly for transistors. but for SSB Interest in
this de vice is .11 an all time high.

By distracting the local "rep" with a curva­
ceous blonde, I was able to inspect the "i nnards"
and shoot some interesti ng photographs ( none
of the blonde-sorry) . Most of th is ma terial is
reproduced from memory. some of it is " edu­
cated guessing," and there may be a few minor
technical errors.

The FPM-200 covers all amateur ba nds be­
tween 75 and 10 mcters.i.Two via's provide
independent tuning. or either \" 10 ca n be used to
control the receiver and transmitter siniulta ne­
ously. Only th ree tubes are used in the des ign
( 128 Y7 driver. pa rallel connected 6 146', in
the final) , the rest o f the circuits a re completely
taken over by transistors. The over all design
of the transce iver is shown in the accompany­
ing block d iagram. You will note that ide ntica l
'1 and il systems are used in the receiver and
exciter sections. This is not the least expensive
way to do it. but it is the best way. It avo ids
mak ing some transistors do "double duty" and
grea tly simpli fi es the switc hing problems.

Lees start at the receiver ante nna connectio n
and work back towards the speaker. The an­
tenna feeds a two stage common base r ] ampli­
fier using two RCA "drift" transistors. type
2N 370. The mixer, a type 2 372. combi nes
the signal from ei ther of two ide ntical vto's
(depend ing o n "10 switch setti ng) which have a
tuning range of 8.0-8.5 me. The \'10 frequency
is not cha nged regardless of what ama teur band
is being received. Such a system necessitat es a
different 1st il for each band and has been
given the name "step it". As an example. if the
\'10 mixes with signals between 14.0 and 14.5 me,
a 22.5 me Jst il would be used. For 15 meters. a
29.5 me it would be used. and so on. The step il
includes a second mixer which combines the
first ·il and the crysta l controlled local osci llato r
energy. The oscillator is o n the proper frequency
to heterodyne the step il down to 2.2 me fo r
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each band . Thus o n 20 meters, a 20.3 me crys­
tal would be used to convert the step il to the
2nd i/o Additional "drift" transistors arc used in
the 2nd il amplifier and SSH selectivi ty is ob­
ta ined with crystal filters . Ind ividual filters arc
employed for the selection of upper or lower
sideband . Again . this is more expensive than ;'1

single symmetrica l fill er. hut it is better than
switching the ca rrier insertio n frequency. This
would requi re that the conversio n oscillato r o r
variable oscill ator frequency be changed also.
This would be dillicult with a crystal and if it
was done in the \,10. the tracking problems
would be terrific. A beat freque ncy oscillator
and detector are used to demodulate the side­
band signa l. The detector output drives an audio
amplifier which winds up in a class A stage
delivering 5 watts of audio power.

The transmitter section operates like the re­
ceiver, but it works the "other way around".
The bfo is also used as the carrier generator,
and it drives the balanced modul ator. Th is pro­
duces a double sideband su ppressed carrier sig­
nal when audio is applied from the speech
amplifier. T he two sidebands are passed through
the appropriate filter (bila te ra l circuitry ) and
the un wanted sideband is re jected. The output
of the filler d rives an il svstcm that is identical

•
to the receiver i] , T he amplified 2.2 me SSB
signal drives another step i] , This circuit a lso
includes a mixer to convert the first exc iter i]
up to the Znd exci ter il (22.5 me for 20 meters).
This signal is mixed with the 8.0 m e vjo to'
produce a sideband o n the operating frequency.
If a common ~'I() is used, the transm itter wil ' be
on the same frequency as the receiver is tuned
to. This low level signa l o n the operating fre
quency is amplified in anothe r two stage com
mon base r] amplifier to a level that will p ro
vide adeq uate drive for the 12BY 7. The par.rlle
connected 6 146's insure that the signal will b
strong enough to "cut the mustard".

The \'10 switching circu it a llows anyone of
four possible combinatio ns. " A" CJn tune the
rece iver. while " B" tunes the trunsrnitter, or
they can be inte rcha nged. In a third position "Id
"A" ca n be used to control both the receiver
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in the front ends and the facto ry tests the tran­
sistors for best performance in this high fre­
quency application .

It may ha ve occurred [ 0 the reader tha t the
step i] system requires more tuned circuits
which must be tracked to the tuning dial. The
duplicati on of circu its in the receiver and ex­
citer requires tw ice as many circuits also. You
nught also wonder how all these circuits arc
tracked. No slug tuned coils or variable capaci­
tors arc used for tuning ! Rather, the resonant
frcquency of eac h circuit is tuned with a Paci fic
Semiconductors "Varicap' variable capacity sil ­
icon diode. The tuning dial turns a potcntiom­
ctcr which adjusts the voltage on each "Vari­
ca p" , incl ud ing the via tun ing d iode. In this
ma nner all variable tuned circuits a rc "ganged"
to the tuning potentiometer.

Stability o f the \ '10 is extremly good. Not o nly
is the famou s Hall icrafters temperature co m­
pensation system used. but add itional "Vari­
caps" arc connected to the collector voltage
so urce. Any voltage varia tions (which would
affect the osci llator frequency ) are cancelled
out. The \ '10' .\' will not drift more than 25 cycles
with an input voltage variation between 10 to
14 volts. it is cla imed.

For the most part, TR switching is electronic
and ga te diodes arc sp rinkled throughout thc
transceiver.

To increase the overall stabili ty, the device
uses an electronic regulator system to smooth
out the fluctuat ions d ue to changi ng bat tery
voltage. The nom inal 12 volts is leveled olT at
9 volts with a Zener diode regula ted supply.
and this de livers voltage to the rest of the
circuits .

A transistor power converter is used to supply
power to the dr iver and high voltage plus bias
to the final amplifier.

A real design problem cropped up when it
was discovered tha t the heat from the tubes
disturbed the transistor circuits. The obvious
solution was to employ a fan and get the heat
o ut of the box . But inexpensive de types created
too much electrical interference and sh ielded
motors were fur too expensive. The problem
was resolved by includ ing a second power con­
verter to su pply 117 volts. 60 cycles for a
synchrono us fun motor. The overall cost wa.,
less. and the results far superior. The latest :
models have incorpo rated the supply switch ing
transformer in the fan motor winding! ,

The accompanying photographs show the
layout of the various secti ons in the transceiver.
All the transistor circuits a re mounted on high
qu al ity fi ber glass etched circuit boards. which
plug into printed circuit connectors. Behind the
front panel is a sub-panel which holds the
switches, pots. and so on. Behind this is un­
other vert ical etch circuit board upon which the
il's filters , speech amplifie r, balanced modulator.
ca rrier generato r. audio, vox , and components
are mounted.

[Cominued on page 123]

... ( II T1 ' ...... tatulT
_lt~ _ a.IIO( I.. I'
t ll .T1, "Ln ll$, _ I (H
AMI!: "'L oooa. .wooo.
",gK .tAII. 'f • • fll.

__ co.....

W
II' IfIOI'tlIl

• •
1IfM.\.,u0ll

_u_
•• .~ ... i".r"' ''001 '.' '. C flOOI,...... Il(VIl

~n nr ,~'

~

Bottom view sho wing the E.e. board that th e
suHuemb lie, plu g in to. AI the upper left is ,h.
• • cit., co m p o rtmen t. upper ri g h t tronsislor po we'

(on ve,t .r ,ection. At left cen'.r is th e Iran,,·
mitte, ••cit., "f. circu its . The e q uiva lent rece ive ,

, .f. circu its or. opposite rig h t.

Tronsi,fon for the powe, conye,ter, fan driver,
and regulator or. show n at th e upper left. In
the cent.r is the fan, Dnd to th . right ,h. 6146',
which or. driven by the 12BY7 at extreme right.
Th. two voricop luned oscillators Of. in ,h .
cent.r. Transmitter and rece iver r.f. circuit, or.
a' , enl., right Qnd 141ft respectively. Th. e ig ht
cry'tals for the ",te p i.f." or. mounted on the

receiver EC board .
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Fig . 2-Loyout ,".tch of t he FPM·200 Tra nsistor
Tranlce ive r. Spa~ b.'w••n the plug.in sections

is exo g gera ted to sh o ..... positions.

and transmitter. and in the last position vto
" B" tunes the {\\'O .

Quite a few drift transistors are used in the
FP:\!·200 because they are very dependable
and quant ity purchase lowers the unit cost. The
RCA "shortwave series" ( 2N370':! ) a re used

I
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THERMO
ELECTRONICS

" LITTLE GEM"
6 Meter P ho.. Ttinull itter

Find or Mobil '
• 3·J;"~1l5" U II • Un . 8MC Xt.1t
• lube_I ·U6, 2·6 A Q~

• 100'/. Cl... " A, " PPC US $29 50
• lJp t. lOw Inpul •

P I. U M' d.
Shl pp,d . .... bl .d rhdy t . I ' .Itll all
lubo• • at• • 6. COlln.ctl ,1I _tl.

Gual'llnlMd pm_.M.
GEM ELECTRONICS

S42 W. Gralld • Sprln,f1.ld. Olli.

ALLTRON ICS·HOWARD CO.
Bo. 19 , Bostoa 1. Moss. ( Richmond 2.00(8 )

2. 6 . 10 - Meter

MOBILE EQUIPMENT

Look for this cmhlcm on CQ
Handbooks in yonr Iuvor-ite
hookshop or ham dealer,

COMMUNICATIONS ASSOCIATES INC.
165 Norfol k Street
Dorchester, Mall.

-------------,

MOT O R OLA. R.C.A•• G.E.. LIN K. etc. 30-60 Me .,
152·172 Me. Used Commercial Jo' .M. Com mun ication.
Equipm ent Boucht &: Sold. Comple te two-way se ta
m"-'linlt F .C.C. L leensl n sr Requ irementa ror taxl­
cat.. Pol lee. Fi re. e tc. $169.00 a nd up.
Motorola F .M. Receivers. Double

Convenion ,$55.00 each
Motorol. F .M. Tr.nlmitte rs 45.00 e.ch

Tel et ype Printers, Perforators. Rcpcrfo ra tors. Tran~mit ­

te r -Di~ tibu tors , Tele_riter Converter s for rece iving FSK
or AFSK work wi t h a ny good comm unica tions type reo
cewer, Wri te Tom, WIAFN.
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SUCC ESSOR TO
THERMO~ElECTRICITY

Change hea t to elect ricity DIRECTLY - no
acids. liquids. chem icals. mowing parts or sun­
I;ght! Bu'ld er buy a THERMO ELECTRONIC
BATTERY. Write today for free lite ra ture.

HERMON E. COTTERI Dept 23 , 15766 Blackstone
I Detroit 23, Mich .• J

".Da ..C' ~lark5 . 'W ::!: " I' }-'

FPM.200 I/ rolll flage 401

As you can sec. from this peck, the new
FPM-200 uses so me very new and startling in­
novations-c-panicularly in the appl ication of
diodes and trans istors. Judging from the interest
tha t this uni t has created, I believe it will be
a n cxrcmcly popular piece of eq uipment. •

LETTERS I/rolll ros« 22]

His fingers loosened a bit more o n his rec­
ord. He then asked if I knew of any other meth­
od by which a radar could be made inaccurate
due to outside infl uences. I cited Jam ming as
an example.

He shrugged his shoulders and sat down.
I then asked the court to dismiss on the

grounds that the people had not produced
prima facie evidence that the radar receiver had
"read" the correct sign al. T he court dismissed
on the grounds of re:'lsonablc doubt. •

lI ya 'W ay ne :
He re are som e photos t hat may be or interetlt to the

" a ng . .::1 ill Ru ndy X V5A . who is not alloweoi on the
:Iir rhrht n nw. but ill . tlll t rylnc to et't back o n r eom
vsee N a m . :;2 )l y",,1(. Col. H udson KR6QM a nd Ma j.
:\llihl~r Klt60T o n Oki na w.. . QM iK the I.r..-Mident o r the
(lkinRw" A llllih 'ur ItHdio Club Rlld 1'••mmHlld i llK o tneeT
" f tht' QUlnt~rm"1I 1 t' r Con'~ , OT i. an old l\>Ihln K huddy
" C mine . .:::1 Stopped off at CI~O" Ilihand just In ti me
tl> meet \' K9LB who W illi 1i00ut to return to Pe rth. I
Il icked up a QSL card Cor my SS B QSO with Llonel
In December . Well W a )'ne , am goinlt on • 20 day f1arari .
Will atop a t Dur ba n . P t . ":lilllbeth . N ai rohi. Lh·ing­
etone, etc.
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