The Supernova Station Organizer

— in this project, four into one will go!

F.T. Marcellino W3BYM
13806 Parkland Drive
Rockville MD 20853

t was on Roanoke Island,
located near the Outer
Banks of North Carolina,
where | first met Dick

Schultes WB2PEF from
Cherry Valley, New York.
Dick had brought his HW-8
plus tuner and bridge with a
box of coaxial cable and
antennas for a week of ham
camping on the island.
Being thoroughly satis-
fied with the simplicity of
operating the HW-8, | pur-
chased one for my own
camping usage. However,

instead of WB2PEF’s multi-
ple-box station, | wanted
just one additional box hav-
ing as many conveniences
as possible.

Thus, the Supernova was
created. This device has
four functions which en-
hance the operation of my
QRP station. It contains an
ac power supply, keyer,
transmatch, and swr bridge.

Photo A. The completed Supernova.
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The keyer circuit uses the
Curtis 8044 chip which is
suitable for portable oper-
ation and readily adapts to
a set of paddles.

The rf department was
planned for use with a
40-meter half-wave dipole,
center-fed with 50-Ohm co-
axial cable. Multiband op-
eration on 20 and 15 meters
is aided by a built-in trans-
match combined with a
unique swr bridge.

Front-panel controls in-
clude a speed control for
the keyer and a spring-re-
turn toggle switch for key-
ing the rig during tune up.
The FWD and REV selector
and sensitivity controls are
located under the swr in-
dicator. The opposite side
of the panel contains the
voltmeter and power ON
control, giving a well-bal-
anced professional appear-
ance to the panel.

The cabinet for the proj-
ect was retrieved from my
junk box and measures 8”
X 41/2” X 4" The front
panel and inner chassis
were fabricated from scrap
sheet aluminum. The trans-
match and swr bridge were




The KLM Spotlight on:
_._.,‘__‘_’.._._..'_m—.—.T—.-..—.——.——.—.'_‘.—_“."_.—.-._—

e o0 000 00
00® o 060 0 0 0 000 00—
oo o ® 000 000 _o

o

The new pacesetter

for tribander performance
For the new age

of satellite DX

Handie Power!
35W, Charger, Preamp

See your
KLM dealer

Maximum gain,
across the whole band

|'r

|
Broadbanded
hi-performance | Verticals

KLM's i
“BIG STICKERS"

Plus much, much more!
Write for a complete catalog

KLM P. O. Box 816, Morgan Hill, CA 95037

(408) 779-7363

73 Magazine ® August, 1981 25




shielded within a 3" x 4~

~ X 5” minibox provided
with a removable top sec-
ticn. The bottom section at-
taches to the inner chassis
using sheet-metal screws.
Rf input and output con-
nectors plus a wing-nut
ground terminal are mount-
ed to the side of the bottom
section. This bottom half of
the minibox was modified
by removing the front side
to provide panel clearance
for the transmatch and swr
components.

The inner chassis was
constructed with a rear-
apron dimension of 7/8",
which is sufficient to ac-
commodate the various
rear-mounted parts. These
included: two 1/4” phone
jacks for the keyer input
and output, a twisted pair
of #16 AWG wires 24" long
with battery clips, fed
through a 3/8” grommet for
storage-battery operation, a
DPDT toggle switch wired
in parallel for selecting
either battery or ac opera-
tion, and another twisted
pair of the same size and
length terminated with the
HW-8 power connector.
Next in line are the two
fuses, one for protecting
the battery circuit and the
other the ac circuit. Finally,
the input ac wires enter the
apron through another 3/8”
grommet. It was a tight fit,
but | felt that all of these in-
puts and outputs plus other
components were impor-

tant to maintain complete
control and flexibility from
my QRP station.

paints are available from
your local automotive-
parts outlet.

Power Supply

The ac power supply is a
standard circuit using a
12.6-V ac at 1.5-A trans-
former and a full-wave rec-
tifier. With the capacitor-
input filter, the input volt-
age to the LM340-15 regula-
tor is about 17.6 V dc, giv-
ing a voltage differential of
2.5 V dc across the regula-
tor. During keying periods,
the voltmeter shows a
steady indication very near
15 V dc. For good regula-

For travel purposes, the
three power cords can be AR
coiled and stuffed into the

back of the unit between rf 2

tion and minimum ripple, a
large amount of capacity
was required, as shown in
the circuit diagram.

The plus 15-V dc regulat-
ed voltage is connected to
the rear-panel selector
switch. Notice that the volt-
meter is wired to the arm of
the switch. This allows
monitoring of either the ac-
supplied 15 V dc or the
storage-battery voltage.

Keyer

I’'m accustomed to using
a set of paddles in my
shack, so | made this a re-
quirement for my QRP rig. |

5000

box and the power trans-
former. In addition, the XYL Acnz
contributed to the effort

with a set of custom-made
covers using some old ¥ ihisia
towels. A close color match

BO44

DASH

to the HW-8 was obtained
by spraying the cabinet
with #204 Ford-green
engine enamel and the
front panel with DS-GM
#283 pastel green. These

CR4
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Fig. 1. Keyer circuit.
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Photo B. Rear view of the Supernova.

chose the Curtis 8044 chip
because of its compactness
and low operating power.
See Fig. 1.

Since the HW-8 has its
own sidetone generator,
there was no need to use
the 8044's generator circuit.
Therefore, pins 11, 12, and
13 were not used. The sup-
plied data sheet showed
Vdd max to be 10 V dc. This
presented a small problem
since | would be using
either 12 or 15 V dc. A one-
Watt, 8.2-V dc zener and a
series resistor provided a
simple solution.

The output of the 8044

o TO P.5. (+12 OR+I5V)

QUTPUT
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Photo C. This bottom view
supply components on the
right. Across the bottom are the vario

drives an ordinary NPN
transistor on the keying
line. When either the dot or
dash paddle is active, the
collector of this transistor
will transfer from 8.2 V dc
to near ground potential
thereby turning on the
transmitter. Notice that on-
ly one keying wire is re-
quired to the HW-8. The
other connection is sup-
plied by the power ground
wire.

The circuit for the keyer
shows several diodes. Do
not omit these diodes—
they have a definite pur-
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of Supernova shows the power
left and the keyer parts on the
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_power supply, swr bridge, and trans
enamel on a Fair-Rite Products #638MT-L c
f #18 enamel on an Amidon #T1-10

us inputs and outputs.

pose. As stated in the Cur-
tis data sheet,' this chip
uses CMOS technology;
and although not stated in
the data sheet, the device
could be susceptible to
electrostatic discharge
(ESD). Admittedly, the
level of zapping voltage
may be higher than for an
unprotected MOS device,
but you nevertheless
should exercise caution
during handling.

| recommend that the
entire keyer circuit be fab-
ricated using all the diodes
called for, and with all wir-
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Photo D. This view of the swr bridge shows the main rf wire
covered with black insulation. Notice the wire reversal on

the lower winding.
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ing to jacks and power sup-
ply completed, prior to
inserting the 8044 into its
socket. Photo C shows the
parts layout which | used.
The weight control is
board-mounted and ad-
justable through a hole in
the case bottom.

When you are ready to
install the chip, place the
palms of both hands on the
chassis. This will discharge
any accumulated body
charge and place you at
the same potential as the
chassis. Remember that
after removing the chip
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match. T1 uses two three-turn windings of #28
ore. Windings are laid on in the same direction.
6-2 core.

from its black conductive
foam, it becomes vulnera-
ble to ESD damage.

Next, grasp the chip on
its bare sides (never the
lead sides) and install it in-
to the socket. These are
relatively simple precau-
tions that could save your
device from damage. Per-
sonally, I’d rather use a lit-
tle caution than mail an-
other sixteen bucks to Cur-
tis Electro.

Swr Bridge

The swr-bridge circuitry
is a modification of a cir-
cuit which I've used in the
past on some CB equip-
ment.? All components are
attached to a piece of perf-
board mounted in the rf
box. The main rf conductor,
a#12 AWG wire, is secured
to the board and serves as
the board mount when sol-
dered into the rf connector.
See Photo D for details.

This circuit requires two
3-turn windings on a toroid
core to form a transformer
with the main rf conductor.
Once the windings are
phased properly, a SPDT
toggle is used to transfer
the indicator circuit from
EWD to REV. Both windings
are wound on the core in
the same direction using
428 enamel-covered wire.




Phasing is done by reversing
the two wires for the REV
winding. The bridge com-
ponents were arranged in
an orderly fashion with no
great concern given to
bridge symmetry. The
bridge has been checked
against my commercial swr
bridge with no difference
detected at QRP levels,

Transmatch

This circuit is a basic
transmatch configuration?
using a broadcast transistor
transistor-radio dual capac-
itor, a standard single-gang
capacitor, and a core induc-
tor. See Fig. 2. The inductor
was constructed using 30
turns of #18 enamel-
covered wire with 12 taps,
spaced about every two
turns. An air inductor could
be used, but it would oc-
cupy considerably more
space. The diameter of the
completed core inductor
approximated the size of
the ceramic wafer on the
rotary switch. This proved
to be beneficial because
after bending the switch
solder lugs parallel with the
wafer, wires from the 12
taps slipped into the lugs.
See (Photo E) for details.

Operation

The Supernova is simple
to operate and, when com-
bined with the HW-8, the
two units become insepar-
able. Whether in my home
shack or in some remote lo-
cation, | have experienced
a satisfaction that only a
QRP operator could ap-
preciate.

When placing my station
on the air, I have found that

.

time is saved by first tuning
up the HW-8 into a dummy
load on the band of my
choice. With the swr bridge
set to read reflected power,
adjust the transmatch for a
minimum indication. Use
the sensitivity control to
maintain meter deflection

near midscale for these ini-
tial adjustments. For maxi-
mum transfer of rf power,
use the least amount of in-
ductance while tuning for a
1:1 match.

When you have obtained
the best possible match,
switch to FWD and set the
meter to full scale. While
the transmitter is still keyed
readjust the loading control
on the HW-8. The power
meter on the rig will peak,
with simultaneous peaking
of the swr meter, indicating
proper rf coupling to the
antenna. The sensitivity
control may now have to be
reduced somewhat to main-
tain the full-scale reading.
The correct swr ratio can
now be read when the
switch is placed in the REV
position.

The Supernova has per-
formed better then ex-
pected. The transmatch
loads the 40-meter dipole
with near 1:1 ratios on 40,
20, and 15 meters. In the
evenings when 20 and 15
are open, | can work from
coast-to-coast with respect-
able signal reports. | have
operated the two units from
my 12-V dc storage battery
or commercial power. The
ability to transfer between
power sources proved very
convenient during unsched-
uled power outages.

I designed the Supernova

Component Sources

T1—#638MT-L, Fair-Rite Products, available for $1 and an
SASE from William Vancura, 4115 35th Ave., Moline IL

61265.

L1—#T-106-2, Amidon Associates, available for $1.50 plus
$1.50 shipping. Amidon Associates, 12033 Otsego St., North

Hollywood CA 91807.

Keyer-On-A-Chip — #8044, Curtis Electro Devices, Inc., avail-

able for $14.95 plus $1.75 shi
Box 4090, Mountain View CA

pping direct from the factory:
94040.
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to enhance my HW-8 while
keeping component cost at
a minimum and operation
simple. | believe these goals
were satisfied, and hope
I've contributed in a small
way to the big thrill of QRP
communication. l
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Photo E. This top view shows the swr bridge on the left in
the same box with the transmatch. The ac power supply
parts are on the right side with two of the large filters.
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