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A
n essential iuarcdicm for the is called the intermediate frequ ency.
ncwcomer in amateur rad io is The o utput of the mixe r contains a
a good recei ver. one that is high-freque ncy component and a 101,','­

sensitive enough to pick up signals frequency component. These two sig­
that are down ncar the noise level . and nab. arc produced h)' supcrhetero­
selective enough In separate adjacent dyning-c- thut is. combining t wo sig­
sig na ls ami provide dear l'OPY. With- nals to produce one at a freq uency
o ut such a recei ver. yo u can only look equal 10 the sum of the freq uencie s of the
forward to "unanswered" CQs and lots original signals. and one at a frequency
of frustration. However, a good CUlTImu- eq ual to the ir difference .
nications receiver can cost anywhere ALthis po int. we fi lter out the high­
from S::!50 to S5m, and most beginners freque ncy compone nt ant! ampl ify the
don't have that kind of money, EVI:n a lower in a stage thaLhas high ga in and
good used recei ver ca n (.'l):-. t S 150. a naITO'\! passband. which affords sc -

As an altcmati vc. a dircct-conver- lcc tivity, The output of the IF amplifier
sion receiver should he tried . II pe r- is se nt to a detector. which may be of
forms well over a range o f 3.5 to 4 .3 two types: For A M reception . it is an
MHI. on A M, SSR , and C W, and is enve lope de tec tor (a diode followed by
easily constructed at a cost ncar 530. a low-pass ti ller ). For SSB and CW, a
Direct conversion is a much negl ected prod uct detector that is really a second
type o r design that ca n best he de- mixe r. fed by a beat frequency oscilla­
scribed hy com parison with the more tor (BFO). is used. The difference
common system. supcrhc tcrodyning. com pone nt of th is he terodyni ng pro-

In the superhet system (sec Fi~. O . cess is an aud io signal that is then am­
the fi rs t s tage is an RF amplifier. This plificd through one o r more stages and
is fo llowed by a mi xer. whe re the sig- passed on to phones or a spea ker.
nal is combined wi th the output of a As yo u can see, there arc usually
loca l oscillator. The freq uency or the fou r or more stages that mu st he prop­
latter is a certai n amou nt above o r he- crly tuned in conjunction wuh each
low that of the RF. and the difference other fe r proper signal recovery III a
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superhet receiver, ~ost quali ty com­
mun ications rece ivers have two or
three IF stages, w ith separate mixers,
loca l oscillators. and tuned am plifiers
for cuch stage. These complicatio ns
drive the cost o f receivers out of the
reach o f a large port ion of newcomers
to the rad io hobby.

The direct conversion tech nique is a
much simpler process. The block dia­
gram of this sys te m is shown in Fi~. 1.
The RF amp supplie s the mixer with
a n amplified vers ion of the s igna l rc­
ceivcd fro m the ante nna . The mixer is
also fed an RF signa l of the sa me fre­
quency as the incoming carrie r fro m a
local osc illato r whose frequency is ad­
jus ted hy the main Luning dia l C26.
The oULpU Lti l' the m ixer contai ns one
audio Frequency sig nal and one RF
signal at twice the frequency of the
original. The RF signal is the n f il tered
ou t by a low-pass fi lter and Vi e arc le ft
wi th an audio signa l. This is then am­
plificd by one or more stages of high
gai n, und the o utpuLis connected to a
speaker o r a pair o f phones.

T hat 's all there is to it. We ha ve none
of the complexi ties of d ual- or triple­
conversion superhe t receivers . but do



C8 comprise the low pass filter. Coil
L3 is a variable TV-width coil. and the
capacitors arc of the mylar type. Ca­
pacitors C t, C25, C27, and C28 are
NPO or silver mica types. Op amp lei
is a conventional audio amplifier, and
almost any op amp will work. well in
this circuit. Variable resi stor RIO serves
as a volume control in the standard
voltage divider mode, and IC2 serves
as an audio output amplifier. Anyone
of the common audio modules furnish­
ing 0 .5 to 1 watt output can be utilized
for this purpose. If desired. a head­
phone j ack can be installed.

A power supply was nol incorporated
into the receiver. A suitable source sup­
plying 500 rnA at 12 V should be used.
If you intend to use the receiver for
portable operation, or don't wish to
construct a supply, six to eight 0 cells
in series will work fine . An inexpen­
sive battery holder can he obtained for
holding them. It is important to take care
in observing polarities while connecting

large part of the receiver 's selectivity
by virtue of its audio bandpass charac­
teristics. In this circuit, 13, C5. C7, and
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Fig. 1. Superltet (top) and direct-conversion sets compared.

have good sensitivity, and if we use a
high-quality, narrowband audio filter,
we have selectivity that will rival that
of a superhet unit costing tcn to twenty
times more. 1bc simplicity of operation f------------------------------­
is reflected in the ease of construction.
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THE POCKET GENERATOR
5 Amp-Hr, Portable eer-ceu and 110 VAC
Inverter........................ $69.95+ S10.50s&h
ONLY 3" x 3.5" .4' & Very l)ghl Weight (3Slb.l Per!ect
lor t eoiccs, Chargers. BoomBoxes. Cameras, etc.

• AC WaH Charger
• 50 Watt ContInuous/SO Wan Peak DC to AC Inverter

Meas<lres Only 1.2S'x 2,5" . 3.2S"
• 110 VAC Outlet Modified Sine Wave
• Shoulder Strap and Soh Carrying Case
• 12 VDC Cigarette Ughter O<lllet
• DC Chargmg Cord

THE POCKET STATION
Same as TliE
POCKET
GENERATOR. Bur
a $mailer. Lighler 3 :=._
OR 1 Amp-Hr Gel- -e­
Cell. Wottlout the
Inverter __._.w.9~
or S-."-l.'IS
+$10.......,.....

POWER STATION
• 12 Volt. 7 Amp'Hr Gel Gel

..""• 12 Vo~ Cigarene Ughler Outlet
• 3. 6. 8. 9 'JoII Output Jadl
• Car 8. Wal Charger wlAlIlo

Sh<llo1f. B<li~·jn Voltmeter
• 2 HOdden Terminals For

Hardwiring Provide Up To 90
Amps (Short Circuit)

MEGA STATION
• 17 Amp/Hr Gel Cell wiHeavy Duty

Jumper CabIfIs Pl'O't'ide up to 300
Amps snort Circuit

• Cil;;arette ligtl1er Output
• Charge lndil;:alor MeIer
• Car & WaJA Charger wlAuto Shutoff

SOLAR CELLS
All Wanage's & Sizes
• Rigid - S, 11 . 22. 32. 42.!Vld 64 Wall

p-
• SWall $105· 11 Wall:Sl79"

22 wan: $219· '
~.,...,,...:;;;;;;;;;,_..: "~,J • 32 Walt: 5269'" 42 Wall: $.329" .

_~ 64Walt: 449· ..•
12 VOCta 110VAC • Fle.,bleS,1 1 8.32WanPanels

INVERTERS
• 5 Wall Flex: $1 1S· 11 Watt f lex:

S189" 32 Wan Fie. : $399' "
• Modified Sine Wave • Reverse Blocking & By-Pass Diodes
• Grea! w I The POWER • sucon Alloy Deposited Q<l S\<1lnless Steel. No Glass

STATION or MEGA STATION to Break
. ..... , . ....._ & U • Triple Jmlction Sihcon cens

;:;.~=. " ",nnal, ndervoltage • 'S10.50s&h · ·$12 .505&h "·$16,5Qs&h ..··$18 00s&h

Model ConI. Pwr Peak Pwr Price
PC140 140 Watts 250 w arts 53495'
PC300 300 WaltS 500 Watts $49,95'
PPSOO 500 WallS BOO Watts S9995'
PP1000 1000 wans 2000 wans $21995' ·
f>P15OO 1500 Walts 3000 Watts $32495"
PP2500 2500 Walts 4000 Watts 5549.95' "
"$10.505&h ··S12.5Cl$&h · " S14 5Os&.h

CHARGE CONTROLLERS
• Flexd\aIge 12V . 1 Amp ContmIIer ~...'fS.$8 5C8&~
• F!excl1a'ge 12V . 25 Amp Charge $119.950$8 so.&~
• Charge Controllers lor Mu~iple Battery Banks Aisol

"'or Literature onAntennas, HT & Gel Batteries, Inverters Power Supplies. Etc" Senda large SASE w/3 stamps

Circuit operation

A comparison of the block diagram
(Fig. 1) and the schematic diagram
(Fig. 2) will point out a few differ­
enccs. For economy's sake, an RF am­
plifier has been omitted from this
receiver. However, the receiver is still
sensitive enough to pick up many sig­
nals that would he missed with a cheap
"communications-type" superhet model.
Signals from the antenna are coupled
to the MOSFET mixer, Q t, over the
tuned LC circuit composed of LI, CI ,
and C2. Transistor Q2 is the local os­
cillator and its output is coupled
through a small silver mica capacitor,
C28, to the second gate ofQ1. The an­
tenna coil LI , and the oscillator coil
L2, arc wound on small toroidal cores,
which is an effective way of attaining
high Q circuits-the bas is of the
se lectivity of the receiver 's front end.

The other contributor of se lectivity
in a direct-conversion receiver is the
audio filter. This filter performs two
functions: It rejects the high frequency
component of the mixer output, pass­
ing the audio signal, and it provides a
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the supply, To the
..

combination at the input of the mixer I0'
duaI-gale MOSFET RCA<t0673. 311I1"0' 1protect scnsn rve

semiconductors. diode D~ has been and the tuned circu it of the local osci l-
or 311I1 41

incorporated. If the wrong polari ty is later need modification . For ~o-mcter 102 2N3819 or UPf'Q2 I
applied to the rece iver. 02 is reverse- operation. remove C 1. Remove L2 and I Ie1 LF353 00aI OP arTIJI I
biased and will not conduct. If this di- replace it with 15 turns of #22 enam-

1 102 lM386 power amp Iweis not installed. the FET~ and ICs eled wire. wound uniformly spaced on Iwou ld he destroyed in the event of ac- I . , 111I914 $H)nal eeee

a TSD-2 toroid core and tapped 7 turns
cidcntal reversal of power supply po- I .2 1N4001 ecoe Ifrom ground end. Also. connect a 225-
larity. However. when incorrect

pF silver mica capacitor in parallel with I" 30lT .22 enam. wi re lapped etn T from

Ipolarity is applied . the receiver simply 0"'"

will not work. thanks to the protective C25.
I L2

34T _22 enam. wi re lapped al 5T from

I' f D" For 20 meters rem ove C l and wind a om'action () ....
new osc illator coil L2 on a T50-2 tor- ra 101050 mH var; coil lM IHl r _63 19 ) or

Using other frequencies oid core. It should be 7-1/2 turns of ~Of TV converger>ee Coil from ju nk TV

L 1 and L2 are wound o n a T50-2 loro id ec-e available

The rece ive r can also he used on lrom Palomar Engineers Or Cir cuil5p«ialis ts . Ql , Q2,
IC 1, and IC2 are avai la ble Irom DC Electronics , P,O.

other frequency bands. On ly the LC Table I. Pans list. Box 3203, Sc ottsdale AZ 85257.
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#22 enameled wire, evenly spaced and
lapped 2-1/2 turns from ground end.
Remove the 225 pf capacitor across
C25 if it was insta lled for 40-meter
operation .

For 10 a nd 15 meters. Ll , the a n­
tenna coi l. must be repl aced with 8
turns of #22 e name led wire wound on
a T5O-2 toroid. The 1.2 coil must he re­
placed with 5 turns of #22 wire, tapped
at 2 turns from grou nd. end. In winding
both coils, spread the turns (0 space
them evenly a round the fonns. If you
wish, some sort of band-switching or
plug-in coils could he used .

Alignment

I.;si ng the receiver

As you tunc across a band, keep the
front e nd of the rece iver resonant by
adjusti ng the prcse lector capacitor e 2.
You will not ice one basic di fference in
recei ver opera tion between the direc t­
conversion receiver and a superhet. O n
the conventional receiver, there is a
mode switch that must he adjusted for
the type of signal you want to receive .
When this switch is in the SSB/CW
position, it activates the BFO and
product detector. It is not possible to
properly demodulate such signals when
the switch is in the A~t position, which
directs the signal to a simple envelope
detector.

With the direct-conversion receiver,
no such switch is necessary and any sig­
nal (C W, AM , SSB. or FM ) is prop­
erl y de tected just by adjusting the
frequency o f the local oscillator,
which is accomplished by turn ing C26,
the mai n tuning dial. Thus the direct­
conversion receiver prov ides ma ny
advantages over the supe rhete rodyne
model. It is less expensive, easie r to
build , and simpler to operate . Try it,
youI l Iikc it!

Reference

For interesting information hy Joseph
J. Carr on the theory of direct-convcr­
sion receivers. see Popular Electronics.
August 1997, pages 39ff. m
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continuecifrom page 4
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