L CONSTRUCTION

‘While you're working on the 30 meter transceiver described by
the author iast month, keep this handy companion in mind. This
matching amplifier makes a nice project by itself or an even
better addition to your homebrew station.

How To Build
A 30 Meter 100 Watt Amplifier

while after | built and used the QRP
Arig described in the January 1998

issue, 1 decided that a nice addition
would be an amplifier to give me a litile
more operating time when the band start-
ed to die out. This amplifier uses a Motor-
ola MRF 172 FET and has a gain of 14
dB, developing 100 watts when driven
from any 4 watt QRP transceiver. I, like
the transceiver described earlier, is built
ina 71/2" x 10" x 31/4" plastic cabinet {Dick
Smith H-2507} presently available from
surplus outlets.

if foliowing this layout directly, plan
carefully before any holes are drilled, as
there is very litile clearance between com-
ponents, panel controls, etc Hole patterns
are drilled in the top cover above the fan
for air intake, and exhaust air holes are
drilled in the side and rear paneis. Do not
overtighten the four fan mounting screws,
as the cabinet can easily craze under
pressure.

Plastic mounting bosses are built into
he cabinet bottom, and these are used for
mounting the ccpper board. Mounting
screws are supplied with the cabinet. The
bosses can easily be cut away in the area
of the transformers and the regulator heat
sink assembly to allow mounting of these
parts directly on the cabinet base.

The original plastic panels are discard-

ed and the back pane! is replaced with a
087 thick aluminum panel The front is
replaced by a sheet of .032 aluminum cov-
ered by the engraved plastic panel, giving
a total thickness of about .080 inches.
These panels fit in the original groove
around the front and rear perimeters of the
cabinet. Engraved panels are available
from L & C Engraving !

A copper-clad board houses the bias

*Box 73, Liberty Center, IN 46766

BY RICHARD W. STROUD*, W9SR

The front view of the completed 30 meter amplifier. It would make a handsorme
addition to any shack.

The top view shows the parts densify of this project The cooling fan is mounted to the
top cover.
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Fig. 1— The schematic diagram for the 100 watt 30 meter RF amplifier as described in the text. This is a companion amplifier to
the 30 meter QRP project described last month.

regulator circuitry, low-pass filier, and
directional coupter. Also the amplifier heat
sink agsembly is bolied to this board with
the board area below the heat sink fins cut
away to aliow air flow.

The RF amplifier is built on a copper-
clad board which is bofted to the 3 34" x
47/g" aluminum heat sink. The flat surface
of the heal sink is drilled and tapped for
mounting the board and transistor. The
poard is cut through so the transisior can
be bolted (with heat-sink compound ap-

plied) to the top of the aluminum heat sink
The copper is also removed below the
large inductor, L4, and under the meter
terminal area. Air from the fan is blown
over the transistor, down through the
heat-sink fins, and out the side and rear
of the cabinet

Winding L4 with the large wire is some-
what of a challenge. Do not put excessive
pressure on the powdered-iron core, as it
can break Use soft copper and form the
wire slowly It does not need to conform

closely to the form. This coil was original-
ly made using No. 16 wire By going to No.
10, with the same inductance, the output
increased by nearly 5 watts. Silver plating
of the wire was not examined, but this
would probably improve the efficiency still
further.

Lead length in the RF circuits should be
minimal. Pad areas were cut into the cop-
per beard for component junction points
as necessary . After the unitis operational,
the inductance of L8 should be adjusted
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with an insulated tool for a minimum sec-
ond harmonic signal. This can be done by
monitoring with a communications receiv-
er while a very low drive signal is applied
to the amplifier.

The primary winding of T3 is a half-tum
toop of hookup wire through the core and
between two isolated copper pads in the
fitter output line. T3 is mounted below the
copper board and T4 is mounted above to
give isolation between the directional cou-
pler inductors.

Because of space constrictions, two 15
volt, 6 amp transformers are connecied in
series fo develop the voitage required by
the FET. The fransformers used are
marked “19A134324P1.” There are prob-
ably others that will do the job. These and
the plastic cabinets are available from
Pembleton Electronics 2 The transformers
are bolted directly to the botiom of the cab-
inet as is the heat sink which houses the
LM338 regulator and the rectifier diodes.
The stud-mounted diodes are attached to

Component List {for fig. 1)

Rt, R2: 16 ohm, 2 watt carbon

R3: 47 ohm, 2 watt carbon

R4, R5, R12: 270 ohm, 1 watt carbon

R&: 300 o, 1 watt carbon

R7: 1500 obm, 1 watt carbon

R8: 510 ohm, 1 watt

R9: 180C ohm, 1/4 watt

R10: 1000 ohm. 1/4 watt

Ri1:82 0hm 1 watt

R13: 15 ohm, 1 watt

R14: 5K poientiometer

R15: 120 ohm, 1/4 waft

R16, R17: 4700 ohm. 1 watt

R18: 100K, 1%

R19: .1 chm, 3%, 25 watt, Dale RH25

R20: 5K patentiometer, 10 turm

RA21: 15K potentiometer. 10 turn

RA22, R23: 100 ohm, 1/4 watt

R24, R25: 51 ohm, 2 watit carbon

R26: 948 ohm 1% (parallel 1K 1% and 18 2K.
1%)

C1, C9, C23, C25: 1 mF ceramic, 100V

C2: .1 mF ceramic, 250V

C3: variable mica, 250 pF, Arco 427

C4: 750 pF mica 500V

C5: 880 pF mica, 500V

CB: variable mica, 470 pF, 43-3517

C7. Ct0 Ca0: 001 mF standoff Alten Bradley
FB

C8, 518, C19. C20, €28 C29: 01 mF ceramic,
100V

C11: 20 mF, 50 voit tantalum

C12: 100 pF 500V mica

C13: 430 pF 500V mica

C14: 470 pF, 500V mica

£15, G16: 330 pF 500V mica

C17: 68 pF, 500V mica

c21, C22: 15 mF, 100V ceramic

©24: 3600 mF, 50V computer-type Sprague 36D

€26, C27: 10 mF, 35 volt tantalum

Ut: LM338 IC regulator
Q1: MRF-172 FET, Motorola
Q2: 2Ng57 transisior

D1: zener diede 9.1V, RadioShack 278- 562

D2, D3, D4, D5: diode, 12 amp 100V PIV
IN200A

D6. D7: dicde IN4002

D2 D9: dicde IN34

RY1:relay DPDT, 12V 135 ohms

M1: meter 0—1 mA Simpson 1-3/4°, 43 ohms
F:fan 12V, 3 Panfic FBK-08A

S1.S2: switch DPDT RadioShack 275-691A

T1, T2: power transformer 15V 6 amp (see
text)

T3: 30 turns #28E, closewound- F50-61 core
primary 1/2 turn #18 tefton

T4: 26 turns #22 teflon, closewound F82-61
core sec 1/2 turn #20 teflon

L1:.22 pH 51 #26E, closewound T37-6 core

L2: 2,5 uH, 211 #22E on T68-6 core space 3/4
of form

L3: 2-1/2 turns #20 ieflon thru 1/2" ferrite
binocular core

L4: .6 uH, 6t #10 soft copper on T106-6 core
space over 5/8 of form

15 17: 47 uH 5t#18E on T94-6 core. space
wire dia

L6: .99iH. 9t #18E on T94-6 core space wire
dia.

L8: .8uH 12t #20E on T50-6 core, space wire
dia
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the heat sink with an atuminum bracket.
R14, the reguiator voltage set potentiome-
“-ter, is alse mounted on this bracket.

Heat-sink compound should be used
under the mica insulators of the regulator
and diodes.

Capacitor C24 is held in place by a
formed aluminum strap that is bolted to the
heat sink.

The LED indicators are RadioShack
276-208 (red) and 276-022A (green)
mounted in 276-079 holders. A dot of RTV
sealant on the rear holds the LEDs in
place.

The change-over relay is mounted on
the rear panel near the two coaxial con-
nectors such that the input and output

if you've been as careful and exacting as the author, when you complete the
amplifier and the exciter you can be as proud of your handiwork as we’re sure he is.

leads to the relay are short. Relay control
from the transceiver is routed through an
RCA-type panel connector, RadioShack
p/n 274-346. When the ampilifier is in the
off position, the transceiver output is rout-
ed directly to the antenna.

R14 is adjusted for a supply voltage of
28 volts With a 50 ohm load on the ampli-
Jer and no drive, adjust the value of R8 if
necessary for a Q1 idling current of about
50 milliamperes With drive applied, ad-
just C3 and C8 for maximum output, which
should be 100 watts with an input of 4
watts. Do not exceed 5 watts input. Nor-
mal operating current is about 4.5 amps.

The over-current function of the regulator
will shut down the supply if the current
exceeds approximately 5 amps. This can
occur if the SWR is high or the ampilifier is
over-driven

The panel meter monitors the supply
volfage (100 volts full scale), FET current
(10 amps full scale), relative forward
power (100 watts full scale}, and relative
reflected power (10 watts full scale). The
forward and reflected power levels are set
by R21 and R20

No problems were experienced in build-
ing this amplifier other than trying to crowd
it into the small space. Although the unit

is not shielded, no problems have been
encountered during operation over sever-
al months in a residential area

Results have been gratifying with good
reports received from DX stations on a
regular basis. By changing the appropri-
ate outpui components, the amplifier
could be modified for other HF bands B

Footnotes

1. L & C Engraving, 111 W. Mill Street,
Ossian, IN 46777.

2 Pembleton Electronics, Inc., 1222
Progress Rd ., Ft. Wayne, IN 46808-1262.

COAX (500HM"LOW LOSS" GROUP} wul‘-'I'J'UP 500FT  1DQOFT

FLEXIBLE" 9913 §TRD BC CNTR FQIL + $5% BRAID 2 7dB@ 400MHz NC/DB/UV IKT. S6FT  B4FT
9913*EQUAL" SCLID BC CNTR FOIL + 95% BRAID 27 dB @ 400MHz UV JKT 43:‘FI' HFT  39FT
LMR 400 SOLID CCA CNTR FOIL + BRAID 2.7dB @ 450MHz WF/UV JKT .. S9fFT  SZFT  G5IFT
LMRA 400 "ULTRA-FLEX" STRD BC CNTR FOIL + BRAID 3.1dE @ 450 MHz TPE JKT TFT  7&FYT TUFT
LMR 600 {OD.590") SOLID GCA GNTR FOIL + BRAID 1 72dB @ 450 MHz WP/UV JKT  125FT 122FT 120/FT
LDF4-50A 1/2" “ANDREWS HELIX" 1 51dB @ 450MHz....... ... 25FT/LP 2 10FT

COAX (50 OHM "HF* GROUP)
RG213/U STRD BC MIL-SPEC NC/DB/UV JACKET 1.2 dB/2500WATTS @ 30MHz ...

100FT/UP S00FT  10GOFT
36/FT  34FT  32FT

RG8/U STRD BC FOAM 95% BRAID UV RESISTANT JKT 0 9dB/t350WATTS @ 30MHz  32FT  30FT  28/FT
RG8 MINI(X)85% BRAID UV RESISTANT JACKET 2.0dB/875 WATTS @ 30MHz 18FT  AFT 1207
RGS&/U 95% BRAID UV RESISTANT JACKET 2 5¢dB/M400 WATTS@ 30MHz....... ... e 1GFT  13FT  1HFT
RGS8A/ STRD CENTER 95% TC BRD UV RESISTANT JKT 2 6dB/350 WATTS @ 30MHzZ 17/FT  15/FT 13/F7

COAX {50 OHM "TEFLON" GROUP}
RG142/) SOLID SCCS 2-95% SILVER BRAIDS TEFLON JKT 8.2dBA100WATTS @ 400MHz
RG303% SOLID SCCS 1-95% SIEVER BRAID TEFLON JKT 8 6dBA100WATTS @ 400MHz
COAX (75 OHM GROUP)
RG11/U SCLID BC (VP-78%) 95% BRAID NC/DB/UY JKT 1. 1dB/800WATTS...

25FT/UP 1.25/FT
25FT/UP 1 00/FT
100FT1UP S00FT 1000FT
4/FT  38FT  3&FT

CABLE X-PERTS, INC.

RG11A4) STAD BC (VP-86%) 85% BRAID NC/DB/UY JKT 1 3dBAQOOWATTS 424FT  40FT  38/FT
RG&U CATV FOAM 18GA CC8 FOIL + 60% ALUM BRAID 14FT 12FT 10T
LADDER LINE GROUP 100FF/UP 500FF 1000FT)
450 OHM 18GA SOLID CCS (POWER: FULL LEGAL LIMIT).... 12FT  10FT  09FT
*FLEXIBLE" 450 OHM 18GA COMPRESSED STRD CCS(PWH FULL LEGAL LIMIT+) tRFT  17ET  16/FT
‘FLEXIBLE 450 OHM 14GA COMPRESSED STRD CCS(PWR-FULL LEGAL LIMIT++) o5FT  24/FT  23FT
300 OHM 20GA STRD {POWER: FULL LEGAL LIMIT)... ASFT  AFT 20T
ROTOR & CONTROL CABLES 100FT/UP 500FT 1OOCFT]
5971 8/COND (218 6/22) BLK UV RES JKT Recommendad up to 125t 20/FT  18FT  16FT
1618 8/COND {2/16 6/18) BLK UV RES JKT Recommended up fo 200ft 3SFT 34T 32FT
1418 8/COND (2114 6/18) BLK UV RES JKT Recommendaed up to 200ft &7FT  45FT  43FT
1216 8/COND (2112 6/16) BLK UV RES JKT Recommended up to 300/ TRIFT  TAFT  TOIFT
2208 22GA STRD 6/COND PVC JACKET 18FT  16FT  14/FF
1806 18GA STRD 6/COND PYC JACKET . 2YFT  20FT  19FT
ANTENNA WIRE (UNINSULATED BAHE COPPEFI) 1C0FT/AUP SCOFT  10COFT}
14GA 168 STRD "SUPERFLEX" {great for Quads & Portable sel-ups elc) 12FT  10FT  Q08/FT
14GA 7 STRD "HARD DRAWN' (perfect for permanent D.'pcles etc ) 0BFT  O7FT  O&FT
14GA SOQLID "COPPERWELD" fior long spans etc.).. . QBIFT  OFFT  CBFT
14GA SOLID "SOFT DHAWN" (for ground racials 16.) ..cv v vernenie e J8/FT  OTFT  Q&/FT
RQPE: 3/16” DOUBLE BRAID “DACRON" 770# TEST WEATHERPROOF ... 12FT  09FT  O8FT
TINNED COPPER “FLAT” GROUNDING BRAID
1 INCH W3DE (equivafentto 7ga) . .. . 25FT $2200 = 50FT 34300,  100FT $85 00
', INCH WIDE (egrivalent 10 10ga) 25FT $1250 SCFT $24 00 100FT $48.00
CONNECTORS Both connectors #t 9913 types and LMA40G MADE IN USA
PL 259 SILVER/TEFLON/GCLG TIP.... 10PC $11 00 25PC $2500 S50PC $47.50... 100PC $50.00

"N’ (2PC) SILVER TEFLON/GOLD TlF‘ A0PC $32.50. . 25PC $75.00.....50PC $143 75..100PC $275.00

CABLE & WIRE CUT TO YOUR SPECIFIC LENGTH » WE STOCK AND INSTALL CONNECTORS 700. 416 Diens Drive, Wheeling, IL 60090

COAX W/SILVER TEFLON PL259's EA END
{soldered & tested) B

100FT "FLEX/BLE™ 8613 FOIL+95% BRAID 2,7dB @ 400MHz B9.85/EA
75FT "FLEXIBLE" 9913 FOIL+85% BRAID 2.74E @ 400MHz.. 54 95/EA
SOFT "FLEXIBLE" 9813 FOIL+95% BRAID 2.7dB @ 400MHz 39 85/EA
25FT ‘FLEXIBLE' 9913 FOIL+95% BRAID 2.7dB @ 400MHz 24 95/EA
8FT “FLEXIBLE"9913 FOIL+35% BRAID 2.7dB @ 400 MHz. 12 95/EA
AFT "FLEXIBLE" 9913 FOIL +95% BRAID 2.7dB @ 400 MHz . .., 11 95/EA
100FT RG213/U MIL-SPEC DIRECT BURIAL JKT 1.5dB & 50MHz 49 95/EA
75FT RG212/UMIL-SPEC DIRECT BURIAL JKT 1.5¢B @ 50MHz... 39 95/EA
50FT RG21¥U MIL-SPEC DIRECT BURIAL JKT 1.5 dB @ 50MHz 29 85/EA
25FT AG213/U MIL-SPEC DIRECT BURIAL JKT 1.5 dB @ S0MHz 19 95/EA
§FT RE213/U MIL-SPEC DIRECT BURIAL JKT 1 5B @ 50MHz 11 95/EA
3FT AG213/U MIL-SPEC DIREGT BURIAL JKT 1.5dB @ 50MHz 9 95/EA
100FT RGBMINY{X) 85% BRD UV RES JKT 2 5d8 @ S0MHz 24 §5/EA
S0FT RGEMINIX) 96% BRD UV RES JKT 25d8 @ 50MHz.. ......... .. T5.95/EA

FLEXIBLE 2/COND RED/BLK DC POWER “ZiIP" CORD

§GA (rated:40 amps) 25FT $18.00 SOFT $31.00 100FT $60.00

10GA (rated:30 amps) 25FT §10.50 S0FT $19.00 100FT $36.00

12GA (rated:20 amps) 25FT $8.00 S0FT 514 00 100FT $26.00

14GA (rated:15 amgps) 25FT $6 00 S5O0FT $10.00 100FT $18.00
Here is a

"PRESIDENTIAL SPECIAL"}Y
for FEBRUARY INCLUDES:

500FT RG8/U FOAM PE 95% ERAID UV RESISTANT JKT
25 PL25% CONNECTORS (Sitver Tetlen, Gold Tip}
and 2 packages of "COAX SEAL'.

TOTAL PRICE: $179.95

ON THIS SPECIAL QNLY: Shipping Included within the 48 states.
ILLINGIS RESIDENTS ADD 8.25% SALES TAX

OR DE RS ONL Y' {NO COD's) (MINIMUM ORDERS: §20.00)

"JAKE"
{our yourtgest family member)

TECH INFO: 847- 520 3003
FAX: 847-520-3444
http://www.cablexperts.com/~%
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