
We Must Be Dreaming
A home-brew receiver proj ect!

Thomas K. Duncan
1107 Alta Vista Ave.
Huntsville AL 35801

"VtITi1h last summers hamfest peri ls of 40 mClcrs-QRPers and half-
season promising all sorts megawatt broadcasters sharing the same
of new occupants for the band certainly tests dynamic range. As

parts bin. I fe lt it was time to make an SWL, I wanted to recei ve both . A
room by cleaning out some of the pre- receiver that wo uld cover. say. 6.5 to
vious several years' good finds. Home- 7.5 MH z seemed like both a cha llcng-
brewi ng several HF receivers wi th ing project and a way to c lear space for
Gilbert ce ll fro nt ends taught me the this year 's hamfest-find-of-the-cenrury.
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Fig. I . Block diagram.

T he circuit

Fig. 1 is the block diagram. Overall
ga in requ irements were based on a
0.5 uv signal at the an tenna delivering
0.25 W into an 8 Q speake r. or 134 d B.
Originally. the intent was 10 li se
OH2GF"s synchronous detector for AM
(A Synchronous Detector for AM Trans­
missions, Ju kka Vermasvuori OH2G F,

QST, July 1993). This requires 15 mV
inpu t into 50 Q . so 90 dB gain is re­
quired before the detec tor. and 44 dB
in the de tector and audio sec tions . Ul­
timate ly. difficulty obtaining the
NE604 or a suitable single-chip substi­
tute in a standard DIP package Icd me
to use a diode detec tor for AM and
adapt OH2G F's product de tector for
CW and SS B.

The ci rcuit is dual -conversion to im­
prove image rejection. Double hal­
anced diode mixers are used to
generate the 10.637 M Hz first IF and
455 kHz second IF. Ceramic fi lters are
used be tween the first and second stages
of each IF train. The MMIC first stages
make up for mixer and fi lter losses, and
provide 50 n terminations for the mix­
ers. The AGC<:omrolled second stages
provide the bulk of the gain.
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The first loca l osc illato r a nd BFO
are both varactor- tuned. The BFO tun­
ing voltage range is determined by two
10k trimpors. with which my junk box
sti ll overflows. First local oscillator tun­
ing vo ltage is developed through what
may seem to be a needlessly com plex
circuit. The bandspread control is a 10­
tum pot with nice smooth action, beg­
ging to be pressed into service, but at
100 n and 1/8 W, it cannot by itself sup­
ply a wide enough voltage di fference to
tunc the varactors over the desired I
MHz range. An op amp is therefo re used
to mul tiply the difference between the
bandset and bandspread wiper vo ltages
to produce between 2 V and 5 V at its
output, correspo nding to between 17 pF
and 11 pF of tank capac itance, for a fre­
quency range of 17.2 MHz to 18.2 MHz.
The buffe r am plifi e r adapted from a
circuit in Hayward and OeMaw (Solid
State Design for the Radio Amateur.
Wes Hayward W7ZOI and Doug DcMaw

W IFB ; firs t local oscillator adapted
from LO and BFO c ircuits for the 160
meter rece iver in Chapter 6) isolates
the osci llator and matches it to the 50
0. firs t mixer local oscillator port. L9
adjusts the match to pro vide 0 .5 V,m,
(+7 d Bm) injection.

T he seco nd local osci llator is a
Pierce circ uit using a read ily avai lable
inexpensive crystal. At 11.092 MHz ­
455 kHz = 10.637 MHz, the firs t IF is
slightly off the usual 10.7 MHz, but
the band wid th of the first ceramic filter
eas ily accommodates 'this. Similarly, the
10 .7 MHz transformer has sufficient tun­
ing range to adjust for a peak oscillator
output of around 0 .5 Vrm, into the second
mixer loca l oscillato r port.

AGC is developed by amplifying
second IF o utput through Q I and Q 2,
rectifying through 06 and 0 7 a nd Iil­
tering the sig nal, and ampli fying the
resulting contro l signal through Q 3
(see 1993 ARRL Handbook for Radio

Amateurs; AGC derived from Chapter
12, Fig . 43). T he unity gain op amp
funct ions as an inverter and Ic vel
shifter, where the IF gain contro l sets
the quiescent AGC vo ltage at p in I of
U8 to between 4.5 and 6 V. As the sec­
ond IF outp ut increase s, A Ge vo ltage
increases, reduci ng the ga in o f both
MC 1350s. AGC may be turned o n and
off by a push/pull switch mounted o n
the IF gain co ntrol , a llowing IF gain to
be adjusted man ua lly even whe n AGC
is used .

The o ther half o f U8 is an aud io
preamplifier used to boost the enve­
lope detecto r o utput to something near
the o utput o f the prod uct de tector. U7
has a convers ion gain of around 15 dB ,
while the di ode detector has a loss of
around 7 dB . M ost full -carrier AM sig­
na b in this receiver's range are broad­
cas ters , so the 20 dB gai n o f the
preamplifier is q uite suffic ient Audi o
output is pro vided by U 1O, wh ich
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Fig. 2. Front end board schematic.
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Fig. 3. Oscillator board schematic .

C1RCl.E 254 ON READER SERVICE CARD

(~ MB-V-A NYE VIKING
31lW ANTINNA TUNER

Alignment

F ig.S has the first local oscillator and
tuning am pli fier, the seco nd local os ­
ciliator, and the audio po wer ampli fier.
Each local oscillator sectio n is par·
tially sh ielded . The front end board
shown in Fig. 4 holds the remainder of
the circuit and has no overall shie ld ing.
Both hoards have a good deal of unused
space, but not so much thai they could be
easily combined onto one five-by-three­
inch hoard. Most o f the coils are
shielded, so the circuit is we ll behaved
even with the oscillator shie lds removed.

A three-inch by f ive-and- three­
e ighths-inch by six-inch box houses the
boards and controls. with enough room
left over for the power supply pcrfboard.
Alas , the power transformer would not
fi t inside , so it's mo unted o n the out­
side of th e rear panel. A barrier str ip o n
the rear brings o ut the antenna, audio,
ground, and auxiliary power connections.

It is possib le to rough ly align the ra­
d io by tuning the two IF transformers
" by car" until so me usab le signa l is

Constr uction

The circuit is laid o ut o nto two five­
inch by th ree-i nch sing le-s ided PC
boards. The oscillator board shown in

gives another 26 dB gai n. The AM-CWI
SSB switch is a 4PDT push/pull unit
mounted on the BFO tuning control (just
like the AGC switch and IF gain con­
trol), one section used to select AM or
CW/SS B, and the other to tum the BFO
on only in CW/SSB mode .

The power supply was added as an af­
terthought-the original board set was
intended to be e xperimental and never
make it off the work bench. but it
worked well enough 10 justi fy a penna­
nent power supply. 1bc fact that the junk
box had plenty of 6 V three-tenninal
regulators and zencrs. but no 12 V units.
accounts for the m ultiplicity of regula­
tors. Those with di fferent parts on hand
may wi sh to rep lace U l 2 and the zencr
with a 78 12. Auxiliary power connections
allow operation off+12 V DC regulated. or
+15 10 +18 V unregulated. Total curre nt
required at +12 V is about 90 rnA .

Mtg. ~AmaIN BlQl:I kresY!Jl'5
Tuners,Telegraph keys. Fitters and more.
write lor a free catalog and dealer inlo.

WM. M. NYE COMPANY INC.
PO BOX t Sn, PRIEST RIVER 10 83856

(208) 448-1762
Fax (208) 448-1832

visit Ul lll hllpJ'-,skyport~l .hlm
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Fig. 4. (a) Front end board, (b) Parts layout f rom f oil side ,
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plUi U pound aIedvI .............. Pari of 0£·2SoU
GRC ..t..... Nt; 30 Ibs Ih. NEW,5139.50

are then adj usted to give the desired
range (say, 1500 Hz) on either side of
455 kHz.

Attach the signal generator to the an­
tenna tcnninals and insert a I mV 7
MHz signal, reducing s ignal level as
you proceed with alignment and over­
all gain increases. You should be able
to find this signal with the handspread
and bandset controls. Attach both the
counter and voltmeter to the secondary
of TI. Rock the bandspread bac k and
forth and adjust TI for peak vol tage
ncar 455 kHz. Proceed backward to­
ward the antenna, adjusting L6, L5,
L4, and L3 for peak signal. With the
exception of L5 , these arc c lements of
low-Q tuned ci rcu its . Adjustment
wi ll have very little effect and is not
c riti cal.

LI and L2 establish the shape of
the input filter. You may wi sh to
peak both coils to favor a parti cu la r
frequency, or adjust them so one peaks

found, and then adjusting L6, L5 , L4,
L3, LZ, and L1 for peak signal. A more
exact method follows, requiring a sig­
nal generator covering 7 MHz, voltme­
ter with RF probe or some other way
of measuring RF voltages up to 20
MHz, and frequency counter.

With bandset and bandspread con­
trol s at center, the first local oscillator
center frequency should be sci to the
center of the tuning range, 17.7 MHz,
by adjusting LS's slug. L9 should then
be adjusted for maximum injection
into U I pin 8, which should be around
0.5 Vnn" Adjust T3 for maximum sec­
ond local osci llator injection into U4
pin 8, again around 0.5 V""" BFO fre­
quency is centered by setting the two
BFO range trimpots to their maximum
values, centering the BFO tunc con­
trol , and adjusting L7 so the signal at
U7 pin 7 is at 455 kHz. The voltage at
the wiper of the BFO tunc control now
corresponds to 455 kHz. The trimpcts
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Fig. 5. (a ) Oscillator board. (b) Par ts layout from foil side .

Photo A. Receii -('/' shown with f requency counter and speaker. Note how the speaker,
which normally accompanies Illy Heathkit 58 -310 receiver, dwarfs both the radio and
frequen cy counter.
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below the cente r of the tuning range,
and one above center, giving a flatter
response.

Antenna

My unit was fi rst tested on Field

Day. so there were plenty of signals to
practice with. Even with plenty of sig­
nals (and don 't forget, lots of atmo­
spheric noise) , a short length of wire
on the antenna will not suffice. At 16
feet of elevation, I have a dipole cut

for 6.5 MHz, and a 75-foot random
wire. Both these antennas, plus a cold
wate r pipe ground, worked well.

Operation

The bandset control can tunc AM
signals by itself if you have patience,
hut then that's what the bandsprcad
contro l is for. I have my bandsprcad
span trimpot adjusted to give about 80
kf-lz/revoluuon, whi ch is fine for AM .
Decrease bundspread span resistance,
gi ving a smaller tuning range, if you
concentrate on CW and SSB, When
the BFa is on , set the BFa tune pot to
center and locate the signal, then ad­
jus t for the desired sideband and audio
quality.

I generally set audio gain to about
one-third, turn on AGC, and usc the IF
gain control (which functions even
with AGC on) to adjust overall ga in.
The AGC responds 10 severe atmo­
spheric noise in an annoying way, so in
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Parts List

D1 , D2 MV209 29 pF varaetor

D3,04 MVAM1 08 500 pF
varactor

D5 1N34A german ium diode

D6,D7 1N9 14 sil icon diode

FL1 10.7 MHz ceramic filter,
230 kHz bandwidth

FL2 455 kHz ceramic fitter

L1 . L2, L8 1.5 J.1H slug tuned

L3 2.2 J.1H slug tuned

L4 15 J.1H slug tuned

L5 8.2 pH slug tuned

L6 120 J.1 H slug tuned

L7 150 j.lH slug tuned

L9 1.8 J.1 H slug tuned

T1 455 kHz IF transformer

T2 13 trifilar twisted turns on
FT·37·77 core

T3 10.7 MHz IF transfonner

U2.U5 MAR·1 MMIC wideband
amplifie r

U1, U4 SBL· 1 double balanced
mixer

U3, U6 MC135D RF/ IF amplifier

U7 NE602A mixer/oscillator

UB,U9 LM1458 dual op amp

Ul0 LM386 audio amplifier

U11 78L62 low power +6 V
regulator

U12 7806 +6 V regulator

~lodifications

that case I tum it off. There is plenty of
overall gain. and enough audio to drive
a speaker quite nice ly.

If you adhere to my "use the junk
box" rule. you may wish to change the
circuit to match your ow n hoard o f
parts . T he first local oscillator. for ex­
ample. could use a nice vernier-driven
variable capac itor in lieu of the

Table 1. Parts list.



first couple of minutes , but very solid
thereafter.

Thcre is enough space on the front
end board to accommodate all of
OH2GF 's demodulator. The biggest
component, T 2, is a lready there. The
SWL in particular should read
OH2GF 's article cited above before
going ahead with the whole ci rcu it or
an AM-only version. Don't plag iarize
my excuse about not being able to find
an NE604 t

L3, U tCl , and L6 are impedance
matching components. The circuit has
sufficient gain that these components
can probably be eliminated entirely.
The n-section filter using 1.9 should
not be removed , though: V I and U4
like to see 50 Q at each port. Speaking
of filte rs, replacing the front end filte r
wi th one cente red on 28.4 MHz would
allow the low end of 10 meters to be
tuned, with the first local oscillator
used as is, but tuning on the low side.
A sing le-stage RF amplifier migh t be
nee ded to ge t the noi se figure to a
reasonable level .

There is only one second IF band­
width: 6 kHz, detcnnined by FL2. This
is fine for AM, but a little wide for
SSB and very wide for CWo An audio
bandpass filt er could be built from an­
other op amp, and U9 has a spare sec­
tion that cou ld be used for this
purpose. fa

Ph oto D. Front view.

Photo C. Inside view sho wing stacked PC
boards and power supply perjboard.
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varactors, thereby entirely e liminating
U9 and the bandset control. The same
is true for the BFO. Both these modi­
fications wou ld improve frequency
stabili ty, which is a little wild for the
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