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The Sudden Receiver
A simple-to-build receiver for 160-20M.

by Rev. George Dobbs G3RJV

I t is sometimes said that the age
of the amateur radio builder has

gone. In the " great days: ' there
was a huge electronic scrap yard
left over from World War II. and
hams could buy cheap parts and
equipment just waiting 10 be modi
fied for amateur radio use. They
were good days: I remember well a
local radio surplus store in my
small home town in the north of
England which had items that even
a schoolboy could afford 10 buy.
The store has now long since gone,
and so have those bargain surplus
items.

But my belief is that times have
never been better for the ham who
wants 10 build his own equipment.
The world is full of electronics; from life
savingequipment to noveltyjunk. it is around
us all the time . Smaller components, safer
voltages and cleaner techniques mean that
equipment can be buill on a tray on the

,

Photo. The Sudden receiver.

kitchen table- and cleared away after use.
Components have never been cheaper: com
pare the price ofelectronic parts 30 years ago
and now, and then compare average incomes.
It is cheaper, easier and more convenient to
build electronic equipment than ever before. I
suspect that motivation. rather than means, is
why more of it is not done.

There may not be the surplus items we used
to fi nd, but there is another kind of surplus
these days. It is what I call the "scraps from
the rich man' s table." Modern technology
has produced many specialized components
and items for a particular job. If they are for
consumer applications, the high sales volume
ofte n means that cheap. and sometimes clev
er, devices can be found. These may not be
for applications directly related 10 amateur
radio, but that is the joy of the new surplus
market. The fun is taking cheaply produced
devices designed for special appl ications, and
making them fit what we want to build. That
is real amateur radio in action!

In the UK there have been indications in

recent years of a revival in home
constructio n among radio hams.
This has been shown by the popu
larity of the G-QRP Club and its
linlejoumal , SPRAT. The club has
always leaned heavily towards the
use of home-built equipment , and
SPRAT has grown into an informal
constructor' s magazine . Perhaps
part of its popularity is due to the
number of simple construction
projects that have been published in
SPRAT. Many amateur radio con
structors in the UK have found
their first radio project in its pages.
I proffer all this cheerful informa
tion because I edit SPRAT, and for
many years I have tried to include
projects suitable for the beginner.

In the past. SPRAT has contained many
simple HF bands transmitter circui ts which
can be built in an evening with a few parts.
These give the experience of working on an
amateur band with a few watts of home-gen
erated RF.[Ed. Note: Those in the U.S. can
join the G-QRP d ub and receive SPRA T for
S121year from Lukc Dodds W5HKA ar2852
Oak Forest, Grapevine TX 76051. Oversees
readers can obrain more information directly
from the author.]

Recently there have bee n requests to
provide a very simple receiver circuit for the
amateur bands capable of being built by a
first-timer and yet able to yield reasonable
results on the amateur bands. The Sudden
Receiver was the result of this request.

The Sudden Conception

The name "Sudden" has nothi ng to do
with the speed and ease of building this lillie
radio (even though it is simple and easy to
build); rather. it is the name of the town
where it was conceived. I live in Rochdale. a

Figurt' I . Tht' Signt'rics NE602.
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Flgurl' 2. Scnemauc of thr Suddl'n Receiver Circuit.
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Table.Component Values for Different Bands

"", C1 C2 C3 T1 T2 Vel +C10 C4 CS C6 T3
160 220pF 10pF 220pF BKXN-K3333R BKXN-K3333R All sections + 100 pF 0.001 IlF 0.001~ 560pF BKXN·K3333R
60 47 pF JpF 47pF BKXN-K3333R BKXN-K3333R All Sections + 100 pF O.OOl IlF O.OOlIlF 560pF BKXN-K3334R
40 l00pF 8.2pF l00pF BKXN-K3334R BKXN-K3334R 1Section + 47 pF 560 pF 560 pF 270 pF BKXN·K41 73AO
30 47pF JpF 47pF BKXN-K3334R BKXN-K3334A 1 Section + 58pF 580 pF 580 pF 220pF BKXN·K3335R
20 l00pF JpF lOOpF BKXN-K3335R BKXN-K3335R 1Section + 58pF 220 pF 220 pF 58pF Bto<""""'"

C ircu it DrtaiLs

The circuit of the Sudden is shown in Fig
ure 2. It is a simple receiver having only two
active devices and three inductors . The input
comes via a simple atrenuator, the judicious
use of which is essential . especially on the 40
meter version in the UK. TImJC 1.2.3 fonn
a bandpass filter . The band chart table gives
values for the appropriate TOKO coils . The
values are calculated to give a flat response
across each band . Once the fillers have been
peaked with the coil cores , there is no further
need of adjustment during operation.

C7 couples the signal into one port of the
NE602 . The mixer is operated s ingle-ended.
which is a compromise in favor of s implic ity.
A similar design, the Neophite (QST , Febru 
ary 1988). used a balanced configurat ion. In
pract ice I have fou nd that the results with th is
c ircuit d id not warrant the extra complexity in
obtaining a balanced input and output.

The oscillator portion of the NE602 is
around pins 6 and 7. Looking at the circuit, if
it is turned sideways, expe rienced construc
to rs will recogn ize the popular paralle l tuned
Colpitts oscillato r. Tuning is by means of T3
with v el and C lO. The prototype receivers
used a surplus variabl e capac itor which has
three gangs of approximate values: 10 pF +
JO pF + 20 pF . It may be possible to find a
s imila r capacitor (see the Parts List), or you
can use a single sect ion variable capacitor. It
is essential to use a good quali ty air-spaced
capacitor. The values on the band chart show
the va lues for CIO when using the prototype
va riable capacitor. W ith othe r capacitors ,
some experime ntat ion will be required. The
kit version of the Sudden uses the values and
the capacitor from the table.

The single-ended output is coupled via C I I
to a volume control , then into the LM386
audio amplifie r. The LM386 is configured in
as a 200 times gain amplifier with a simple
Zoebel filter R5/C17 on the output. The au
dio output will drive a small spea ker. oot is
designed for headphone reception. A pair of
watkrnen-rype headphones are adequate for
the receiver (see Figure 3). II saves family
arguments if you are using in-house teenager
headphones on the receiver-

Figures 4(a) and (b) show the layout of the
receiver. The receiver fits onto a primed cir
cuit board measuring 2· x 2· . The board
shown here has been extended to mount the
three-gang variable capacitor used in the pro
totype receivers. This portion can be cut
away to give a smalle r size with the variable
capacitor mounted remotely from the board.

one small, 8-pin DIP package. All the mai n
worki ngs of a direct conversion receiver un
der one roof!
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Figure 3. Walkman-J)p e headphones can be
used without changing the plug.

originally des igned for cellular radio applica 
tions , but has found its way into ma ny ama
teur radio circuits. The internal workings and
pinouts are shown in Figure I . It is indeed a
useful device: a balanced mixer, RF oscilla
tor, and voltage regulator all wrapped up in
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Figure 4. (aJ Pans layout for the Sudden Receiver and (b) rhefoil diagram.
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town in the northwest of England. in an area
called Sudden. Sudden was once a village in
its own right, and has a fine. stone-built
Church of England church where I serve. I
am the Vicar ofSudden. who jusl happened to
design a s imple radio receiver.

The Sudden could be described as a generic
NE602 direct conversion receiver. It uses
that fine and useful chip, plus the ever-popu
lar LM386 audio chip. Anotber requirement
o f the design was to avoid the use of hand 
wound coils, a common source of problems
for beginners , and incorporate commercial
inductors. The final design used a ran ge of
TOKO coil s, give n the UK designation
KANK - - - - . lEd. Note: In the U.s. the
TOKO prefix. is BKXN-K.} These have a
range of inductance values useful for short
wave applications.

The NE602 is a fine example of the kind of
"rich-men's scraps" we have today . It was



A kit 01 all parts including the PC board, the TOKO coils and the
tun ing capacitor is available in the U.S. lor $29.95 + $3 shipping
Irom Kanga US, clo Bill Kelsey N8ET, 3521 Spring Lake Dr., Findlay
OH 45840. Tel. (419) 423-5643, 7-11 p.m. Eastern. Kanga US wili
supply the blank PC board separately lor $6 + $3 shipping. The
complete kit is also available overseas from Kanga Products, 3
Limes Road, Porkeetone. Kent CT19 4AU, Great Britain.

Variable tuning capacitor VCl is also available as part 112311007
from ARE. Surplus, 15272 S.A. 12E, Findlay OH 45840. Tel. (419)
422-1558.

The TOKO coils are also availabte Irom Penstock at (800) 736
7862.

Seethe Table
NE602
LM386
SPSTswitch
Variable tuning capacitor (three
sections: 10pF, lOpF and 20pF)
see the Table and the note below.

See the Table
100 pF capacitor

0.01 llF capacitor
0.1 IlF capacitor

See the Table
1.0 IlF135V tantalum capacitor
10 IlF/16V tantalum capacitor
100 llFI25Velectrolytic capacitor

Resistors
Rl
R2
R3
R,
R5
R'
AU resistors are II. Watt
Capacitors
Cl-C6
C7
CS
C9,C12,Ct3,C16,C17
CW
Cll
CH
C15
Coils, lea and Misc.
T1,T2,T3
IC'
IC2
SW,
VC,

Parts List

,.
m

1.8k
4.7k

15 ohm
22 ohm

potentiometer
resistor
resistor
potentiometer
resistor
resistor

Finishin~ T ouches
The casing and hardware

for the Sudden is a matter of
ind iv idual taste. The main
tuning capacitor docs requ ire
a ve rn ier drive for best re 
sults . The input atrenuatcr po
tentiometer, RI , must have a
linea r track and ca n be in the
value range of 50 to 2 .2k
ohms. Sturdy wiri ng is re
qu ired for good mechanical
stability between VC I and the
board.

Tuning up the receiver is
very simple. A sig nal genera
tor or other low level signal
source is helpful, but it ca n be
tuned up with band signals .
The first step is to get the os
cillator on to the band. This
may be done by connecting a
signal ge nerator to C7 and ad
justing the core on T3 unt il the
signal is detected . It is also
possible to listen for the signal
on another receive r. A s imple
wire from the receiver anten
na laid over the NE602 should
be enough to pick up the sig
nal. The core, T3, is adjusted
to give the best coverage of
the band in question using
VCI.

The bandpass filter docs rc-

qui re a little more work. I have obtained
surprisingly good res ults by simply peak ing
Tl and T2 on signals in the band. The best
method is to feed a signal source into RI and
adjust T1 and 1'2 several times. Begin in the
ce nterof the ba nd and peak T I and T2 for best
output. Then repeat this operation at either
end of the band, ending fina lly by again re
peaking in the center.

The receiver does have a conventional 50
ohms input impedance. It is advisable with
such a simple receiver to attempt to matc h the
antenna 10 the receiver. A good operating
procedu re is to turn up the audio gai n co ntrol,
R4, to the point whe re the internal noise of
the LM386 just becomes a nuisance and then
use the attenuator, R I, as the main gai n co n
trol. Th is is a simple receiver, and hitting it
with too much signal will bring out its worst
traits.

The Sudden is capable of very surpris ing
results for its simplicity. The morning that I
am typing this text, a Sudden builder tele
phoned me 10 say he had been listening to
VKs on SSB with adipole and a Sudden on 20
mete rs. It is sim ple, it is inexpensive, and it is
easy 10 build, but it certainly hears lots of
stations . It makes a very good firs t receiver
project or an ideal receiver for scouts or
school groups.

Build the Sudden, and enjoy! iii

You can contact Rev. George Dobbs G3RJV
at St. Aidan's Vicarage , 498 Manchester Rd.,
Rochdale.Lanes, OLl13HE, Great Britain.
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NEW

ANT-Ventures
P.O. Box 776

McHenry, IL. 60050
(815) 344-1702

See "" Sept, 21 & 22m All.dio Expo In G'"yslllke , IL
Oellier inqui'ies Invited

Moclel NG·144-1 """,nls di,ecUyonlo II SO<l39connec·
to< lind model NG·144-2 mounls into stllndllrd 318
""",nts wh'c:h lire optionllily 1I~lIilllbill f,om us.

Pre·tul'led IItthe rllelory, these antennae Pfovide operll'
tion lie ,,,,,,,, their designed band, with II VSWA bene ,
thlln 1.3:1 lind II power rll~ng of 200 Wlllts,
MAAS/CAP operlltion is possible without retuning.

ANT-Ventures presents a new concept in
VHF mobile antennae. The unique design
allows these antennae to function effi
ciently WITHOUT A GROUND PLANE.
Perfect for use on those vehicles with
plastic or fiberglass bodies. Great for
portable or appartment use, these anten
nae can be mounted to wood or metal and
also directly to the back of you r radio.

Line of
NO-GROUND-ANTENNAE

Sell your product in 73 MagazineCall Dan Harper
& Louise O'Sullivan today 800-225-5083

•

(8 18) 447-4565 m-I Bam-5:30pm Pllt. Visa, MC, COD

P.C. ELECTRONICS T= (W'ORG,
2522-WG Paxson Ln Arcadia CA 9100 7 Maryann (WB6VSS)

TVC-4G
only $89

SEE THE SPACE SHUTTLE VIDEO
Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Satcom F2-R transponder 13. Others may be retrans
mitting weather radar during significant storms. "it is
being done in your area on 70 e M - check page 413 in
the 91-92 ARRL Repeater Directory or call us, ATV re
peaters are springing up all over - all you need is one of
the TVC-4G ATV 420-450 MHz downconveters, add any
TV set to ch 2. 3 or 4 and a 70 e M antenna. We also
have downconverters and antennas for the 900 and
'200 MHz amateur bands. In fact we are your one stop
for all your ATV needs and info. Hams, call for our
complete ATV cataloq- antennas, transceivers, amplifi
ers. We ship most items within 24 hours after you call.

CIRCLE 4 3 ON READ ER SERVICE CARD




