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HE HOWES DXR20 kitis an SSB

and CW receiver which covers

the 20, 40 and 80m bands, plus

any other HF frequency band with

an optional plug-in module. The
receiver is made up of three separate kits: the
DXR20 receiver kit itself, the HA20R hard-
ware pack, which includes the case, and the
DCS2 S-meter kit. The Howes catalogue
states that the S-meteris an 'optional kit', but
the hole is already cut in the front of the
HA20R chassis and the completed receiver
would look fairly odd without the meter. The
kits arrived in excellent condition, protected
by bubble wrap and curly polystyrene bits. All
the components and the hardware for each kit
were in polythene bags inside sturdy boxes.

PREPARATION

SPENDING TIME READING the instructions
is the most essential preparation for con-
structing this kit. The DXR20 instructions
have a more up-to-date look than those of
some earlier Howes kits. The art work is
improved and the clear font is much easier to
read when constructing. A brief technical
description of the receiver reveals that it is of
the ‘direct conversion' type and that it is
possible to cover 1.8 - 30MHz with the appro-
priate additional modules. There is a full cir-
cuit diagram, and explanations of the design.
The 'notes on soldering' are essential reading
forless experienced constructors, and a good
reminder to everyone else. The instructions
slate quite clearly that a soldering iron of
about 25W with a small tip is required, as are
small side cutters, long-nosed pliers and a
trimming tool. Most kit builders possess the
cutters and pliers. However, the trimming tool
for the can-type coils may be difficult to ob-
tain, and as many constructors have learnt to
their cost it is just not worth taking the risk of
using a metal screwdriver. Atest meterand a
de-soldering pump for that inevitable mistake
would have been useful additions to the list.

PCB CONSTRUCTION

FOLLOWING HOWES' notes in order, the
first parts to be fitted are the terminal pins, for
external connections. These needed some
pressure applied with a hot soldering iron to
push them through. This can be slightly haz-
ardous, as the iron is inclined to slip and the
tip of the iron was bent slightly during this
procedure.

Next came the 56 resistors, which are
listed very neatly on the page, fortunately with
allthe colour bands. A pencil is essential here
for marking the list as each resistor is fitted.
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The instructions suggest soldering each re-
sistor as it is fitted, although fitting all the
resistors first and then soldering them may
make it easier to correcl any mistakes before
soldering. This took exactly an hour, includ-
ing the soldering, using a natural light bulb,
although daylight would have made the job a
little quicker. The clear white markings on the
PCB and sensible numbering of the resistors
helped to locate most holes quickly, although
a few were rather elusive.

The 13 axial inductors came next. The
body of one was broken by pulling too hard
with pliers, but it still worked. Then came the
seven diodes and 74 capacitors. The instruc-
tions clearly identify which way round the
components that have polarity need to be
fitted. These notes would be better placed
chronologically in the text than in the later
parts list. All this took another two hours.

Transistors and ICs were then fitted. Eight
of them need their emitter lead removing
close to their plastic bodies, as they are being
used as switching elements for the RF filters
instead of diodes. This was a bit fiddly, and
caused some concern that the collector leads
which needed to be bent at 90° would snap,
although none of them did. Both IC ‘chips’
also needed the pins bending inwards to fit
the PCB. Three coils in screening-cans were
fitted next. One was a bit stubborn, as the
PCB hole was just slightly too small. That was
another one and a half hours.

The main DXR20 printed circuit board.
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The most fiddly part of the kit was the mixer
input transformer, which needed to be wound
on a two-hole balun core. Six turns of blue
wire and two turns of yellow wire on the top
sounds easy, and so it was until the wires
were cut and the ends of the very thin wire
stripped of insulation by melting with the
soldering iron. It was a struggle to get the four
thin wires into the right holes and keep them
there long enough to solder them. One wire
was a bit short as the coil pulled through but
the continuity was tested with a meter and
found to be OK. By the time the last compo-
nents - two six-pin plugs for the optional plug-
in frequency ranges - were fitted, another two
hours and twenty minutes had elapsed, albeit
quite enjoyably.

At this stage a very neat PCB with lots of
shiny components and mainly shiny solder-
ing joints was completed. The board's white
markings still showed for trouble-shooting
and the board was thin enough to hold up to
the light to spot unsoldered components and
to show up any solder bridges.

HR20R HARDWARE PACK

THE HR20R HARDWARE kitincludes achas-
sis with removable plastic protection and a
front panel covering already stuck on, all the
knobs, screws and nuts, an 8:1 ‘vernier dial’,
the SO239 aerial socket, a 50pF variable
capacitor and a set of instructions. A medium
cut flat file, a screwdriver and spanner for M3
nuts and bolts and a number of drills were
listed as necessary tools for working on the
hardware kit. A centre punch is also almost
essential, as it is very easy to miss felt-tip
marks.

The corners atthe back of the base needed
rounding off as per instructions, hence the
file. Holes needed to be drilled in the base,
sides, back and capacitor-mounting bracket.

The small mounting bracket for the vari-
able capacitor needed fitting along with the
geared dial which is marked 0 - 100. It is
described as ‘vernier’ and the Japanese de-
sign is very neat, but does not have a vernier
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scale. The bracket, dial and capacitor needed
fitting carefully to make the tuning movement
as smooth and light as possible.

THE BOARDS

THE BOARDS ARE supposed to be spaced
off the chassis by an M3 nut, but only the most
neatly-soldered board could get away with
just one nut spacing. The M3 nuts are only a
few mm thick and finger pressure on the PCB
was enough to ground some of the more
artistic soldering joints on to the base. A
second nut was therefore added at each
corner to provide more spacing. Once the
knobs, controls and sockets were installed it
was time to wire in the board. Anothertwo and
a quarter hours had passed.

Connections to the band-switch, the vol-
ume control, and audio output were soldered
using the terminal pins. 22SWG tinned cop-
per wire was provided for wiring the capacitor
and band-switch and thin co-axial cable for
the aerial input. No power lead is provided at
alland the inclusion of a fused DC power lead
with a matching DC socket would be a wel-
come addition to the kit,

TESTING

A SMALL BATTERY was used for testing the
receiver, rather than testing for smoke with a
20A power supply, Headphones were plugged
in and power applied. There was a click and
a hiss and nothing happened.

The instructions listed seven very sensible
suggestions in the case of a non-functioning
receiver. The connection of an aerial had
been overlooked, but there was still nothing.
The band-switch and the aerial input leads
were waggled. When the volume control ter-
minal pins were touched, the set sprang into
life. The potentiometer had no effect and
another waggle established that it was con-
nected the wrong way round and that the
three terminal pins all had intermittent con-
nections. They had been overlooked when
soldering, as had the aerial pins, but being at
the edge of the board this was easily fixed.

DCS2 S-METER ACCESSORY
BOARD

THE S-METER driver, on a second small
PCB, took only half an hour to position the

Inside view of completed DXR20 receiver.

RADIO COMMUNICATION May 1995

HOWES DXR20 REVIEW

w{tr T rx"l g

_ T
- E!‘%’?t ’f‘i’.‘_. Zk
f

u'w‘

| = e

The HR20R hardware kit and DXR20 PCB and components.

components and solder, but it also did not
work when it was switched on. Two of the
three diodes had been placed the wrong way
round, due to being in a rush when wiring up
and soldering. It was rather fiddly to remove
the PCB from under the front band-switch
wiring.

Although the instructions suggest that the
receiver should be installed and tested first, |
would suggest fitting the DCS2 meter circuit
at the same time as the receiver board, but
leaving it de-powered. The unit can also indi-
cate relative RF voltage in combination with a
low power transmitter.

ALIGNMENT

THERE WAS NO trimming tool supplied,
which is an omission. A search through the
junk box found a selection of seven, none of
which fitted the tiny slot in the three ferrite
cores, so a small plastic trimming tool had to
be cut down to fit.

Listening to each band suggested that the
80m range was probably above or below the
required band, that the 40m range was prob-
ably below 7MHz and that the 14MHz band
either needed drastic re-aligning orno signals
were propagating.

It was noted in the
instructions that the
cores need to move
by between 2.5 and
5mm below the can
tops. Knowing that a
direct conversion re-
ceiver has an oscilla-
tor atthe received fre-
quency, the aerial of
the DXR20 was con-
nectedto the RF input
of a communications
receiver and switched
to CW. A few turns of
the cores took them
to the requisite depth
and produced healthy
whistles. The dial was
setto ‘0" at a few hun-

dred Hz below 3,500, 7,000 and 14,000kHz.
The 20m coil was, by nature of the higher
frequency, the most difficult to set precisely.

Not everyone will have another receiver for
aligning the three coils. The mechanical
method of measuring the core depth worked
fine for the lower frequencies but | was over
120kHz out in frequency at 20m using that
method.

CIRCUIT DESCRIPTION

AN 8-POLE band-pass filter for each band
reduces unwanted signals. Switching diodes
are used to isolate the required sections. In
common with all direct conversion receivers
the RF signal is combined in a mixer circuit
with an on-board RF oscillator to produce a
audio signal, ie an incoming signal at 3600kHz
and the VFO set at 3601 or 3599kHz would
produce a 1kHz CW note. An SSB transmis-
sion would need the receiver's VFO to be
tuned 1o a frequency close to that of the
missing carrier.

Audio frequency amplification is followed
by audio filtering followed by more amplifica-
tion up to 1W maximum, which is more than
sufficient for a loudspeaker or headphones.
The S-meter circuit is driven by the audio
stage of the receiver. Two operational ampli-
fiers produce the output to the meter.

PERFORMANCE

THE ACTUAL tuning ranges obtained were:

Dial 0 = 3500kHz, 92 = 3800kHz, 100
3810kHz
Dial 0 =
7175kHz
Dial 0 = 14000kHz, 67 = 14350 kHz, 100 =
14541kHz

The DXR20 was compared with a Sony
2001D portable and the JRC NRD-535 com-
munications receiver. It seemed unfair to
compare the DXR20 with the NRD-535 but
once it had borne comparison with the Sony
synthesised portable and whip aerial, it was
only with the use of the additional IF filtering
of the JRC receiver - at 20 times the cost - that
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7000kHz, 63 = 7100kHz, 100
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| could appreciably improve on the read-
ability of signals from the Howes receiver,
A short 5m length of wire or a Howes
AA2 HF active aerial was used for all the
tests.

The wide-open feel of 80m in particular
was refreshing to hear after years of the AGC-
bound confines of commercial designs. Noise
from the active aerial was far more of a factor
than any produced by the RF or AF circuit of
this receiver. There was no sign of the break-
through due to the first harmonic of the oscil-
lator from 40m signals, despite the warning in
the text.

The 40m band appeared to be less sensi-
tive than expected, but this was probably a
bonusinthe presence of the 41m band broad-
casters while the band was in poor shape.
The perceived quality of SSB demodulation
when signals were well spaced in frequency
was better than the Sony portable and the
JRC radio.

The 20m band was a disappointment, al-
though not in terms of sensitivity, which was
ample. Even with 8:1 tuning reduction gear-
ingin the dial, the wide 540kHz tuning spread
make SSB or CW tuning very tricky for those
used to commercial communication receiv-
ers, although it can probably be mastered
with some practice. The range should be
reduced and experimentation with the ca-
pacitorsonthe 14MHz oscillatormay achieve
this.

There was no discernible tuning backlash.
The oscillator was stable for all normal pur-
poses, but not recommended for AM de-
modulation. Stability is aided by the solid

case design, voltage
stabilisation and stiff
wiring.

OVERALL

CONSIDERING THE
relatively few compo-
nentsrequiredandthe
small number of ac-
tive ones, thisreceiver
givesavery creditable
performance and
would suit a novice,
QRP operator or trav-
eller wanting a small
receiver for the most
popular amateur
bands. The aerial re-
quirement is minimal
and the case is very presentable, looking like
a commercial product. The S-meter and the
box are almost essential, so much so that all
threekits should be available as one package
with combined instructions, in preference to
cross-referencing.

This is an easy route to good amateur band
performance at a low financial cost. The
dependable results, fine design, ease of con-
struction, layout of the board and written
instructions are all in this kit's favour. The
overall time to take the receiver from a box
of bits to a fully working state was eleven
hours, or roughly five enjoyable evenings of
work for any grade of radio hobbyist.

The people at Howes sounded very friendly
on the phone when | needed the S-meter kit
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Detail of the main tuning capacitor and DCS2 S-Meter board.

sent to me. They can help with advice, or if
you getin too much technical trouble they can
intervene for a modest fee.

COST

THE HOWES DXR20 20/ 40/ 80m receiver
costs £39.90in kit form or £67.90 assembled.
The DCS2 S-meter costs £10.90 in kit form or
£15.90 assembled. Optional Band Module
kits (one can be fitted) for 160m, the 5.45MHz
air-band, 30m, 15m or 10m cost £7.90. The
HA20R Hardware pack (case etc) costs
£28.90. Postage and packing is £1.50 for the
electronic kits, £4.00 if hardware is included.
A suitable trimming tool, if required, is also
available from C M Howes Communications
at nominal cost. *

C.M.HOWES

COMMUNICATIONS

— HOWES

CLEAN UP YOUR RECEPTION with this
DUAL BANDWIDTH AF FILTER for £29.80!

* Reduce noise and interference! = Sharp SS5B/Speech filter with faster roll-off than IF crystal
filters! » 300Hz bandwidth CWfilter = Printed and punched front panel « All aluminium case
* Simply connects between radio and external ‘speaker or ‘phanes + Suits all general
coverage receivers and transceivers *ASLS Kit plus HASOR hardware: £29.80 (puus P&#).

SOME OTHER KIT PROJECTS

ACCESSORY KITS

Auto Speech Processor

Mic Amp with active filter
(M2 Electret Mic with VOGAD

S58 & CW Filter for Deftx ete.
HF Converter for VHF scanner
5 Meter” for DC receivers
Add-on Digital Readout
Digital Frequency Counter

Please send an SAE for a catalogue/data sheet or give
us aring to discuss the details of the kits and optional ~ ypy
hardware packs. Kits are also available as assembled A
and tested modulbes at extra cost. Not all kits are listed!

ACTIVE ANTENNA KITS o514

| 150kHz to 30MHz £8.90 (V100
AA4 25 to 1300MHz Compact £19.%0 Dos2
AB118 High Perfarmance VHF Airband £18.80 DFD4
SPA4  Scanner Pre-amp, 4 1o 1300MHz  £15.90  DFDS

Mail Order to: Eydon, Daventry,

BN
VISA
=

Northants. NN11 3PT
= 01327 260178

MULTI-BAND SSB/CW RECEIVER

The new DXR20 covers 20, 40 & 80M bands plus any other HF frequency with optional plug-
in modules, The photo shows the receiver built with DXR20 and DCg

and HA20R hardware pack (case etc.). Excellent performance and compatible with many
of our transmitter and accessory kits. Optional bands include 160, 30, 15 & 10 Meters.
DXR20 electronics kit: £39.90. HA20R hardware pack: £28.90

2 (S meter”) kits

Top Value SWL ATU

The new HOWES CTUS SWLATU covers medium and

shortwave bands (500kHz to 30MHz). Increases wanted

signals by providing impedance matching, and at the same
time reduces spurious signals and interference with “front end” selectivity for the receiver, Kit
contains case and all parts. Tep value general coverage receiving Antenna Tuning Unit,

Kit: £29.90 Fully assembled, ready to use: £49.90

PLEASE ADD £4.00 P&P, or £1.50 P&P for electronics only kits.

IVE, ITS S12 Side-tone /Practice Oscillator
RECEIVER K SWB30 SWR/Power indicator/load
MW1  Medium Wave + 160H inc. W £29.80  (UEY TR R RN
DXR10 10, 12 & 15M SSB/CW £27.50 i mbor LE to A8
TRF3 5.7 to 17MHz TRF £15.50 HARDWARE PACKS

TRANSMITTER KITS CAAM, Mouses Dro4 and pYin
O 40N GRP CW e CASM  Houses DFDS and (BA2
. CAIOM 10 & 15M Transceiver H/W
CIXA0; B0M QRP.CW . crystal CA30M  Houses CTU30/SWB30/ST2
ATI60 80 & 160M AM/DSB/CW umcwr :
MTXZ0  20M 10W OW inc. crystal m“”‘ ndnl ""“’“ ol
10 & 15M SSB Exciter S0mW i ot

10 & 15M 10W Power Amp HA11R  Houses XM1 Crystal Calibrator

HAI2R Houses ST2 Side-tone
TX TYPE ATU KITS HAIOR  Houses CTU30 ATU
CTU30  30W HF & 6M with balun HA3IR Houses TRF3 SW Receiver
CTU150 150W 1.8 to 30MHz

HA150R Houses CTU150 ATU

£15.50
£15.50
£39.90
£29.90
£49.90
£39.90

HOWES KITS contain good quality printed circuit boards with screen printed parls
lacations, full, clear instructions and all board mounted components. Sales, constructional and
technical advice are available by phane during office hours. Please send an SAE for our free
catalogue and specific product data sheets. Delivery is narmally within seven days.

73 from Dave G4KQH, Technical Manager.

£39.30
£49.90
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