CONSTRUCTION

As the author rightly points out, this is definitely o project for the
more experienced builder. W9SR certainly can take pride in this
project, a clear demonsiration of patience and ingenuity.

The QRP 30 Plus

A Compact 30 Meter Transceiver

| was browsing through the local

fleamarket and ran across some ter-
fic surplus plastic cabinets. | started to
wonder what could be built inte them 1
had always been interested in QRP, and
these seemed perfect for a small trans-
ceiver. | ended up using one cabinet for a
30 meter transceiver and a seceond cabi-
net for a matching 100 watt FET ampilifi-
er, which | will describe in a future article.

This project is intended primarily for the
more experienced equipment builder. Al-
though designed for only the 30 meter
WARC band, this is a very complete litfle
station with many of the bells and whis-
tles, and it is a pleasure to operate. I is
still small enoughto be carried in one hand
for portable use. The transceiver has a
selectable RF output of either 4 or 8 watls
and uses a sensitive superhet receiver
with a sharply peaked audio output at
about 750 Hz By madifying the tuned cir-
cuits, the transceiver couid be built for
other bands.

The cabinets (Dick Smith H-2507) mea-
sure 71/2" x 10" x 31/4" and are presently
available from several sources for three
or four dollars. One source is Pembleton
Electronics (1222 Progress Road, Ft
Wayne, IN 46808-1262). The cabinets
have several mounting posts molded into
the bottom, and these are used to support
a double-sided PC beard which acts as a
chassis to hold heavier components and
other board assemblies. Unused posts
can be cut off with a pair of large cutters
or a knife Several mounting screws are
supplied with the cabinet.

The original plastic panels supplied with
the cabinet were discarded and the back
parel replaced with a 087 thick aluminum
panel. The front was repiaced by a shest

This project started innocently when

BY RICHARD W. STROUD*, W9SR

The finished project—the QRP 30 Plus compact 30 meter transceiver.

of 032 aluminum coverad by an engraved
plastic panel, giving a total thickness of
about 090 inches. These panels fit in the
original groove around the front and rear
inside perimeters of the cabinet. En-
graved panels in several colors are avail-
able from L & G Engraving (111 W. Mill
Street, Ossian, IN 46777),

The transceiver was built using surplus
and readily available components. It in-
cludes an audio filter, RIT, band-edge cal-
ibrator, RF and AF gain controls, selec-
table sidetone level, and adjustable break-
in delay. (See block diagram, fig 1.)

An on-board regulaior supplies 6 volis
for a MFJ 422B keyer, which | normally
use with the unit.

The dynamic range of the receiver has
been kept high by the use of a low-gain
RF amplifier and properly terminated
mixer with a local oscillator injection of
about 9 dBm. An audio-controlled AGC
was originally included, but in practice it
was found to be unnecessary if the RF

gain control is properly used, and it is not
worth the added complexity.

A dual-gate MOSFET, O, is used as
an RF ampiifier A small amount of degen-
eration assures stability and lowers the
gain of the circuit while maintaining a good
noise figure. A panel-mounted 20 dB an-
tenna attenuator can be switched in to
reduce the signal level when necessary.
The first mixer is terminated by the input
circuit of Q16, which is resistive and near
50 ohms.

Locai oscillator injection is developed
hy the FET oscillator/buffer combination.
The VFO frequency control is a broad-
cast-type variable capacitor with a 6:1
vernier drive attached. The entire VFQO s
inside a drawn aluminum shield can with
the oscillator components on a vertical
board beside the variable capacitor. The
toroid inductor, 75, is attached to the
board with a nylon screw and cemented
after adjustment. A mylar disc is fastened
to the vernier drive, and attached adhe-
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Fig. 1- Block diagram for the 30 meter QRP transceiver as described in the fext. The unit was built using surplus and readily

sive paper allows hand calibration. The
dial is back lighted. The osciilator is
adjusted to cover the 50 kHz band, tuning
from 8350 to 8400 kHz. The VFO also dri-
ves the transmit mixer, U11, at about 9
dBm. The RIT circuit, when switched on,
tunes about 4 kHz each side of center fre-
quency. Thisis an ideal place to use adig-
ital readout as described by Doug DeMaw
in the June 1997 issue of CQ With a lit-
tle ingenuity it could even be built into the

available parts.

transceiver. To drive the digital dial, con-
nect its input o the receive mixer LO port
through a 68 pF capacitor in series with
an 820 chm resistor

Output of the high-level first IF ampilifi-
er, Q16, is matched to the 1750 kHz filter,
FL1. This is a military surplus guariz filter,
SMC 500317, presently on the surplus
shelves, with a bandwidth of 3.1 kHz. This
filter is followed by the audio filter, which
narrows the final passband for CW work.

A simple dual half-lattice filter may aiso be
used for FL-1 as shown in fig. 3. This fil-
ter will give a more appropriate IF band-
width of about 420 Hz.

Two dual-gate MOSFETs, with their
gains controlled by the RF gain control,
amplify the 1750 kHz IF signal, and it is
further amplified by U1. A packageddiode
mixer, U10, is used as the product detec-
tor with the injection coming from the
1.7500 MHz crystal oscillator, Q2

The product detector output is filtered,
then amplified by Q6. It was found thatthe
RF choke in the base lead of Q6 needed
to be shielded to remove a 60 ¢ycle hum
induced by the nearby power transformer.
The active audio filter, U3 and U4, is
peaked at 740 Hz and can be switched in
atthe front panel Be sureto use 1% resis-
tors and 5% poly capacitors in this ¢ircuit
to take full advantage of the filter. Band-
width of the filter is 94 Hz at the -3 dB

points and 325 Hz at the —20 dB points.

The LM 380 audio amplifier has an out-
put of up to a half watt. Response of the
amplifier is 270 to 1700 Hz at the -3 dB
peints. Aninternal 8 ochm speaker is active
unless the headphone plug is inserted or
an external speaker is plugged in. The
sidetone signal is added at the audio
amplifier input to monitor keying.

The pierce crystal calibrator oscillates
at 10.100 MHz, when swiiched on, to give

a hand-edge calibration point and to aid
in initial VFO alignment.
Qutput of the transmit crystal oscillator,

at1.7507 MHz, is mixed with the VFO sig--

nalatU11todevelopthe 10.100t0 10.150
MHz transmit frequency. This signal is fil-
tered, and then amplified by U6 and Q14.
A shield made from PC board material is
positioned between the bandpass filter
(T7, T8, etc.) and the final amplifier area
to prevent feedback. The shield is sol-
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(Corttinued on page 985)
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The QRP 30 Plus (from page 13) __(f
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Parts List (Fig 2)
Ct1, C2, €3, C6, C7: 5-25 pF miniature trimmer capacitar. L2: 29 turns #24 enam. close wound, T50-6 core Q15: MRF475 NPN RF power transistor. T10: 6 turns bifilar #24 enam on F50A-61 core, space over 3/4 of form
C4: 320 pF piston trimmer capaciter, panel-mount style, NPO. L3: 19 turns #24 enam close wound, T44-6 core Q16: CPE44, J309 RF junction FET T11:9 tumns biiilar #24 enam on F50A-61 core, space over 3/4 of form.
C5: 10205 pF broadcast-type variable capacitor, TRW 260190-5 L4: 60 turns #28 enam over wound, T44-2 core Q18: 2NS18 NPN transistor U1: MC1590 iC amplifier
D1, D2, D3, D4: 3 amp, 200 PIV diode, Radio Shack 276-1143, L5: 84 turns #28 enam  over wound, T44-2 core. RFC1: 680 microHenry min. choke, Mouser Electronics 434-22-681, U3, U4: GA 1558 operational amplifier.
B5: DKV 8533, MV2113 voltage variable capacitance diode L6: 68 tuins #28 enam. over wound, T44-2 core. RFC2, RFC3, RFC4, RFC5, RFC7, RFC8: 1000 microHenry min  U5: LM380 IC audio amplifier
D6, D7, D12: 9 volt, 400 mw zener diode. Mouser Electronics 532- L7, L8: 12 turns #22 enam close wound, T50-2 core. choke, Mouser Eiectronics 434-22-102, U6: MWA 130 RF amglifier.
TN757A. L9: 17 iurns #24 enam. close wound, T50-6 core. RFCE: 820 microHenry min. choke, Mouser Electronics 434-22-821 U7: LM350K IC adjustable regulater.
D8, D10: 10 volt 460 mw zener diode, Mouser Electronics 592-  L10: 2 turns #28 teflon insulated through BEN-68-61 binocular core : RY1: 12 volt DPDT relay, 185 ohms, Allied Control T154X-862. U8: 78L.O6 6 valt regulator.
1N758A. Q1, Q3, @5, Q17: 40820, 40822, 40673 dual-gate MOSFET. T1: 19 turns #24 enam. close wound on T44-8 core, sec. 3 iurns. U9, U10, U11: Mixer, Mini Circuits SRA-3, SRA-1, or equivalent.
D9, D11: Red LED, Radio Shack 276-026 (276-078 holder). Q2, Q4, Q11: MPF102 field effect transistor 3 T2, T6: 70 tums #28 enam. over wound on T44-2 core, sec. 8 twins ~ Y1: 1750 00 kHz crystal, 20 pF par resonance, 25 ppm, HC 33 holder.
D13: 5 volt, 400 mw zener diode Mouser Elactronics 592-1N751A Q6, Q9, Q10: 2N2222 NPN transistor. ! T3: 64 turns #28 enam. over wound on T44-2 core, sec. 6 tums. ¥2:1750.70 kHz crystal, 20 pF par resonance, 25 ppm, HC 33 holder.
DS1: Miniature 12 volt pilot bulb, Radio Shack 272-1092 Q7, @13: 2N2907 PNP transistor : T4: 15 turns #24 enam. close wound on F37-61 core, sec 2 turns. ¥3: 10.100 MHz crystal, fundamentat mode, series res 25 ppm, HC
FB: Ferrite bead, Palomar FB-1-43. Q8: 2N2905 PNP transistor. 5 T5: 28 tumns #24 enam. close wound on T50-6 core, 1ap 6 turns. 18 holder
FL1: 1750 kHz USB surplus filter, SMC-500317 (see text) Q12: 2N2219 NPN fransistor. : T7, T8:18 turns #22 enam. close wound on T50-6 core, sec 3 turns
L1: 12 turns #24 enam spaced wire diameter, T50-8 core Q14: 2N4427, 2N3866 NPN RF power transistor. : T9: Power transformer, pri 115 volts, sec. 12.6 voits, 2 amps min.
o
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NOTES:

Y1, Y4 = 1750.50KHz, series resonant
Y2, ¥3 = 1750.90KHz, series resonant

Y1 Y2
1 [ - i
415pF
100 . 001
]: W i e air
0.00331 8.2K 0 = — 10K
1B H )
= Y3 Y4 -

L1 = 27 turns, bifilar wound, F50-61 core, #28E
C1 = 5-25pF, adjust for symmetrical passband

Fig. 83— An alternate filter design for FL1.

dered to the main PG board. Aclip-on heat
sink is used on the 2N4427 amplifier

All transmit components after U6, as
well as the changeover relay, are mount-
ed on a vertical heat sink assembly. The
rear panel is thermally connected to the
heat sink by use of an aluminum spacer
and screw. The MRF 475 final amplifier is
mounted by the tab to the heat sink as-
sembly using a mica insulating washer
and heat sink compound. The heat sink
remaing cool with long test periods of key-
down operation and over 8 watis output.

The amplifier output is routed through
the low-pass harmanic filker and relay to
the antenna . Quiput level can be switched
from 4 watts (QRP) to 8 watts ai the rear
panel.

The sidetone generator, operating at
750 Hz, and control circuits to key the

transmitter and changeover relay are on
the Transmit Controf Board This PC
board is mounted above the product
detector/audio filter board. These boards
are spaced apart and supported from the
main board by aluminum spacers and
screws The sidetone level is adjustable
from the panel, as is the keying hang time.

The 12 volt power supply uses a con-
ventional transformer and bridge rectifier.
The DC output feeds a LM350K regula-
tor. The output of this regulator is adjust-
ed to 12 valts by selecting the value of the
10K nominal resistor connected to the
“Adj” terminal. The regulator is mounted
on a small heat sink using a mica insula-
tor, heat sink compound, and insulating
shoulder washers,

To adjust the transceiver is not difficult
First determine that the detector oscilla-

the audio, reguiator, and power supply circuitry is o
are on a board which is mourted to the right of the VFO

Fig. 4- Bottom view of main printed wiring
board, which serves as a chassis. This is
a double-sided board which is cut as nec-
essary for clearance. Isolation pads are
cut in the foil for use as tie points. Some
components are mounted below the
board, which is spaced about 3/ inch
above the bottom of the cabinet.

for is running by listening with a receiver,
or monitor with a scope at the LO termi-
nal of the product detector Nextadjustthe
frequency of the VFO to cover the range
of 8350 to 8400 kHz . This is done by mon-
itoring with a receiver or counter at the

Fig. 5— (A) Top view of the transceiver during assembly. The VFO cover is temporarily protected by tape at this point. The trans-
mitter assembly, transmit control board, and crystal caiibrator are not instafled in this photo. The RF/IF circuils are to
the right. The detector, 1750 kHz crystal oscillator, and audio fifter circuits

shield can. This board is supported by spacers aftached to the main

the left, and

board (B) The completed unit is packed fairly tight.
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Fig. 6~ Transmit control board which controls keying and trans-

mit delay. The sidetone generator, Q9, and refated components

are also on this assembly. This board assembly is mounted on
spacers above the detector/audio fitter FC board

receiver mixer LO port. Adjust the tums
of T5 slightly and adjust the piston trim-
mer capacitor, C4, to allow ihe tuning
capacitor, C5, to cover the range from
minimum to maximum capacity. With an
on-channel signal at the antenna input,
adjust C1, €2, and C3 for maximum sen-
sitivity. You should be able to detect sig-

nals considerably below a half microvoit
after alignment.

Place the unit in transmit and into a
dummy load. Assure that the transmit
oscillator, Q11, is functioning. Next mon-
itor the RF output level and adjust C6 and
C7 for maximum output.

Results have been gratifying, and | was

Fig. 7— Transmitter board and heat sink assembly. Q14 and
Q15 circuitry is on this “U*-shaped double-sided board, as are
the fow-pass filter components and the changeover relay, RY'1

The heat sink is '/4 inch thick aluminum measuring 3%4 inches
wide by 2/4 inches high It is tapped on the edge for bolting to
the main board A second, smafler (1 inch by 1'/8 inch) alu-
minum plate is bolted to the first, and the board is spaced away
from the heat sink so the Q15 tab can be bofted to the alurminum.
A mica washer, insulator, and heat sink compound are used for

mounting Q15

surprised at the enjoyment you can have
on this band using only 4 watts of output
power. Many DX stations have heen
worked over the past year using a fong-
wire antenna and tuner.

| wish to thank Fred Gantzer, WHAWD,
for building the dial escutcheon, and
Freeze Frame Photography for the photos.

The book you’ve been waiting fr...
Amateur Radio

This information-packed book is your most reliab
on practically every piece of Amateur Radio equipment and every accessory item currently

le, unbiase

d source for etaiied informti '

offered for sale in the United States. From the biggest HF transceiver to Ham computer soft-
ware, it's in the CQ Amateur Radio Equipment Buyer's Guide, complete with specs and
prices. There are over 2100 product fistings (3100 including transceiver accessories!).

Product listings cover: HF Transceivers, VHF/UHF Multi-Mode Transceivers, VHF/UHF
Base/Mobile Transceivers, Handheld Transceivers, Receivers and Scanners, HF Linear
Amplifiers, VHF/UHF Power Amplifiers, Transceiver Accessories, Repeaters, Packet
and RTTY Equipment, Amateur Television, HF Antennas, VHF/UHF Aniennas,
Accessories far Antennas, Antenna Rotators, Towers and Masts, Antenna Tuners,
Measurement and Test Equipment, Ham Software, Training Tapes, Publications, and
Miscellaneous Accessories Thousands of products are described; many are illustrated.

The CQ Amateur Radio Equipment Buyer's Guide also includes the most comprehensive
directory anywhere of Ham product manufacturers and dealers in the USA, complete with phone numbers, FAX numbers, Web sites,
and e-mail addresses. Dealer and Manufacturer listings include major products manufactured or sold, and service and repair poli-
cies, where applicable, with 475 dealers and manufacturers listed. These listings alone are worth their weight in gold

The CQ Amateur Radio Equipment Buyer's Guide is jam-packed with solid information and great reading. In addition 1o being an
incredible source of insight into the current state of Ham Radio technology, it will continue to be a reliabie Ham equipment reference

source for many years {0 come.
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