Direct Conversion Lives!

— excitingly simple receiver project
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fig. 1. Passive double-balanced mixer. Transformers are
tritilar wound on toroids. Diodes are TN914, TN4148, etc.
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Fig. 2. 80m and 40m oscillators and buffer. The output parts of the oscillators and the buffer
are the same as that of Rollema.? For T1, see text.
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Mike van der Westhuizen ZS6UP

Ever since the Japanese
started building receiv-
ers and transmitters for us,
we hams who like to do
something with our hands
in the evenings were left
with building accessories
for the shack, QRP trans-
mitters for CW, simple re-
ceivers, power supplies,
etc. Even power supplies in
the high-current range are
nowadays probably cheap-
er to buy than to build.

One of the most interest-
ing of the simple receivers
is the D-C (Direct-Conver-
sion)receiver in which the rf
signal is converted directly
to audio without any inter-
mediate-frequency (i-f) am-
plification. Through the
vears, | have built quite a
number of versions of the




ASTRO-LOGICAL

From Swan to Cubic

S102BXA — $1195.00

Vi a
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Dual PTQO’s, 235 Watts PEP & CW HF SSB Transceiver Featuring “VRS™”
on all Frequencies, IF Passband a Knob with a New Twist, and Over 100,000
Tuning, with LED Position Fully Microprocessor-Controlled
Indicators and Full Break-in Frequencies on Present or Envisioned
“Ham” Bands.

Please note that CUBIC COMMUNICATIONS, INC. is screened on the front panel. The
Swan “bug” is on the meter face.

Cubic Corporation is a multi-million, diversified, 29-year old American Stock Exchange
listed company, with Divisions and Subsidiaries world-wide. We feel the Amateur should know the
strength and longevity of the company he is dealing with to know that when he needs service the
company will still be around! The combined technical skills and resources now available are light
years away from the “oid Swan.” We intend to slowly let the Swan name disappear from the
scene, .

From glowing user reports being received daily, there is no question that the PERFOR-
MANCE of the new ASTRO LINE FROM Cubic Communications, Inc. is superb!

All prices remain the same. The ASTRO-102BXA, however, will be supplied LESS THE OLD
MARGINAL CWN CRYSTAL FILTER. A superior CWN 400 Hz 6 pole filter to operate with the Pass-
band tuning is available as an option and is priced at $82.50 list.

. ACCESSORIES AVAILABLE
SEND FOR COMPLETE BROCHURE
CALL FOR QUOTES

NADISONS

Electronics Supply, Inc.
15608 McKinney * Houston, Texas 77002 » 713/658-0268
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sepmmagEmseawy TET, THE LEADER [N WIDEBAND ANTENNA
- : ' DESIGH, introduces another new triband anten-
na to provide unmatched wideband performance
on the 10, 15 and 20 meter amateur bands. This
radical departure from conventional triband
antenna design employs TWO DRIVEN ELE -
MENTS with a rigid phasing line to couple power
from the radiator element to the reflector. Phase
: relationships have been carefully engineered to
L provide extremely high gain figures without
" neglecting the need for high front to back ratio.

The two element drive system is coupled to one

parasitic director on the model HB335P; two

parasitic directors on a longer boom with the
“  model HB435P.

. FULL BAND COVERAGE is possible without

- $21995< the need for antenna tuners or separate CW and
phone antenna adjustments. The 1.5:1 YSWR

bandwidth covers the entire 20 and 15 meter

amateur bands, with a little extra for MARS

[ . . operation. On 10 meters, coverage is In excess
i . ) ' e ) of 1 MHaz.

QUALITY CONSTRUCTION and repeatable
performance permit TET to deliver an antenna
package without need for any tuning adjust-
ments. All tubing is cut and pre-drilled to preci-

e sion tolerances. The phasing harness and feed
assembly for the two driven elements are pre-
assembled to insure ease of construction and
reliable performance.

MOVE UP with the performance oriented leader
in antenna technology, Order your new high
performance wideband triband antenna system

HB33SP U H 817495 Rom TET today,

ELE- )
MENTS MAaX THRM- WiND WIND BOOM
ELE- PER MAX ELEMENT  B0OOM MG SURFACE LOAD DiA- MAST

MODEL  BANDS MENTS BAND  FWR VEWR  IMPEDAMCE LGTH LGTH RADIUS AREA @B80mph  METER SIZE wT

HBM35P  14/21/28 4 4 2KW BELOWI1S5 500hm 27 ea” 159" 662sqh. 131.3Ib. 2" 1w.2" 361b.
HBI3GP 1421428 2 3 26w BELOW 1.5 500hm ria 132" 17 4,73 sq.ft. 102 tb. 1516" 1%-27 27ib.

Calt Factory for ANTEMNA GAIN dBd and FRONT TO BACK RATIO.

TET FACTORY DIRECT PRICE HB43SP $219.95
TFACTO HB33SP $174.95

Call Toll Free 1-800-654-32%1

E TET USA., INC. .. &

425 HIGHLAND PARKWAY, NORMAN, OKLAHOMA 73069 TEL: 405-360-6410

# Reader Service—see page 226 73 Magazine = November, 108C 65




Photo A. Copper side of PC board. The grooves cut in the

copper foil are made by an ordinary hacksaw.

D-C receiver and in this arti-
cle, I want to present my
latest version, which 1
modestly think is not far
from the ultimate, keeping
in mind that simplicity is
the key word. First, | shall
give a few short notes about
some parts of the D-C re-
ceiver and, thereafter, the
complete circuit.

Mixer

The mixer is the most im-
portant part of the D-C re-
ceiver. My first experiments
were all with single active
mixers. The 6 dB of conver-
sion gain was always very
attractive to me, but with
this kind of mixer, you near-
ly always get AM break-
through from nearby com-
mercial broadcast stations.
This is particularly true of
the 40m band, which in
South Africa is frem 7000
kHz to 7150 kHz; just above
the latter figure, there are
some strong AM stations.

| then moved to active
balanced mixers, more or
less like the one used by
Rusgrove W1VD.' This
cured most but not all of
the AM breakthrough —you
could still hear a little back-
ground music between the
ham stations! My next
move was to try double-bal-
"anced mixers using passive
elements (4 diodes) approxi-
mately like the ones used
by O’'Grady WASWWN?2 in

a QRP transmitter (rep-
resented in Fig. 1).

In my experience, this
mixer was the best of all
that | tested, and no AM
breakthrough was noticed.
| was very pleased, when
the article of Dick Rollema
PAQSE* appeared, to see
that he came to the same
conclusion. PAQGSE’s article
is an excellent one and
must surely go down in his-
tory as a classic as far as
D-C receivers are con-
cerned. PAGSE went even
one step further with the

-

Ty Bk e,

Photo B. Component side of PC board. The buffer module is

shown here.

mixer and used a ready-
made double-balanced mix-
er, the Anzac MD108. This
mixer was unavailable in
this country, so | imme-
diately wrote to Anzac in
the faraway USA; | was
quite surprised when this
friendly firm sent me one of
their mixers. | tried it and
the results were virtually
the same as with the mixer
in Fig. 1, but with one big
advantage: The MD108
needs far less drive from
the vfo—0.5 volts —not the
2 to 3 volts needed for the
mixer in Fig. 1.

Front End

Builders of D-C receivers
are always in doubt as to
whether they must use
some rf amplification be-
fore the mixer. With rf am-
plification, there is always
the danger of worsening the
selectivity and AM break-
through. On the other hand,
rt amplification really helps
with weak stations in a
quiet band. | put an rf
amplifier in my receiver
and took it out again
several times, In the end, |
reached a compromise: |
put in a broadband rf ampli-

IR

1
-
@
=2

Fig. 3. Input, mixer, and audio parts of the D-C receiver. For L1 to L10 and T2, see text.
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THAT'S CORRECT!!!

We ‘are convinced that the FM-88 is four
times more reliable than the other 2 meter rigs
being offered. To prove it to you, we are supply-
ing the FM-88 with four times more warranty
than supplied with other models—One full year
instead of the normally expected 90 days.

While there are radios on the market that
offer lots of “gadgets” —our past experience

C143-149MHz
RE .25 uv sensitivity

~ mobile mount & microphone included
25 Watts (variable)

Provisions for non-standard splits
(CAP. MARS, etc.)

Optional AC power supply available

has been that simplicity of operation & elimina-
tion of unnecessary “Bells & Whistles” actually
removes the causes of many failures being ex-
perienced with such transceivers.

If you are shopping for a new 2 meter trans-
ceiver, don't you owe it to yourself to go with a
radio that has proven itself with thousands of
hours of reliable, “On the Air" operation?

Phone 1 (800) 233-0250 today to order your FM-88 or to request a detailed brochure describing

this fantastic transceiver & related accessories.

The F!\:{i-:88 ié._élso available with an 800 channel, programmable scanner — order model FM-885—$379.00

By Tt

Lancaster, PA 17601
(717) 299-7221

» 13 .
Communications Cormp.
1911 Oid Homestead Lane
Greentfield Industriat Park East
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Photo C. Inside of the receiver. The modules are mounted

vertically by means of Terry clamps.

fier with low amplification,
but with a DPDT switch to
disable the amplifier if | so
wished. To avoid confusion,
this switch is not shown in
the circuit diagrams,

The complete circuit dia-
gram of my 80m/40m re-
ceiver is shown in Figs. 2
and 3. Here are some notes
about the circuit.

Audio Filters?

Purists will immediately
ask: Where is the audio fil-
ter? I tried several audio fil-
ters and found out one
thing very quickly: The in-
put impedance of the filter
must exactly match the out-
put impedance of the pre-
ceding stage; the same ap-
plies for the output of the
filter and the input of the
succeeding stage. The other
problem was that no cheap
88-mH inductances are
available in this country.
The best filter that | used
had more or less the same
effect as capacitor CT in
Fig. 3. So | chucked out the
filter and used only this ca-
pacitor. | use my receiver
only for SSB—perhaps if
you want to use it mainly
for CW, afilter is necessary.

Construction

My experience is that no
two hams use the same con-
struction methods, so here
are a few sentences on my
own construction meth-
od —which is far from ideal.

May 1 say, first, that | am no
sucker for miniaturization;
with my construction meth-
od, you can’t put the receiv-
er in a cigarette box, etc.

| divided the receiver in-
to eight parts as shown by
dotted lines in Figs. 2 and 3
and built each part as a sep-
arate module. For each
module, 1 used the square
block method, which
means cutting the copper
side of a piece of PC board
into squares and mounting
the components on the
squares. For later modules,
I drilled heles through the
board, mounted the com-
ponents on the bare side,
and soldered the leads on
the copper side. This is illus-
trated in Photos A and B.
Each module was mounted
vertically with Terry clamps
on the bottom of a home-
made cabinet. Photo C
shows the inside of the cabi-
net. The module method
has the great advantage
that you can change a com-
ponent on a module or re-
place a module with an-
other one with the greatest
of ease.

A form of slow-motion
drive for the tuning capaci-
tor is essential. Lady Luck
sometimes, just sometimes,
smiles toward the building
ham. Here it was my turn,
and from the deepest part
of my junk box, | dug up a
very old slow-motion drive
—but a beauty! You can‘t
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Photo D. Front part of the receiver. The extra switches and
sockets are for interfacing with a 5-Watt DSB transmitter.

buy such things in South
Africa.
motion drive, | cover the
80m band (3500-3800 kHz in
South Africa) with 25 turns
of the knob. It works out at
12 kHz per turn, which is
just about ideal. If no slow-
motion drive is available, a
20-pF variable capacitor
can be put in parallel with
the main one and used to
fine-tune an SSB signal.

Photo D shows the front
part of the receiver. The
few extra switches and
sockets are for interfacing
with a small 5-Watt DSB
transmitter.

Inductances L2 and L5
are wound on toroids. |
shall give no details on the
number of turns as | have
no idea of the characteris-
tics of the toroids |
used—they are unmarked
and came out of an un-
marked cardboard box in
the corner of a local radio
shop. As always, it is best to
use a gdo to determine res-
onance. Links L1, L3, L4, L6,
L7, and L10 can be 5 or 10
turns to start with, L8 and
L9 also are wound on to-
roids and can have an in-
ductance of, say, 50 to 100
mH. Transformer T1 is de-
scribed fully by Rollema. |
won't repeat it here, except
to say that it has a step
down voltage ratio of 3 to1
and the secondary imped-
ance is 50 Ohms. An ordi-
nary toroid with the right

With this slow-

turns ratio will probably
waork just as well,

Results

| was genuinely surprised
with the performance of
this receiver. To quote the
words of Rusgrove, “A well-
designed D-C receiver will
provide a certain, pleasing
clarity and depth of
sound . .. signals seem to
stand out against a nearly
hoiseless background.” Al-
so, the words of Rollema:
“It is a real pleasure to op-
erate the D-C receiver.”

I did not have a cali-
brated signal generator to
measure the sensitivity of
this receiver, but it com-
pared very well with my
FT-301. Selectivity is just a
little bit worse than that of
the FT-301.

In conclusion, | have
used my D-C receiver now
for over a year and it still
gives me a deep sense of
satisfaction to tell the chap
on the other side, “Equip-
ment on this side is home-
built, old man.” W
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