
"Construction is quick and easy with the
PC board from FAR circuits. Of course, you
could use just about any other method to
build the circuit, inclUding perf-board. rr

QRP

Mike 8ryoB WB8VGE
2225 Mayflower NW
Massillon OH 44646

The Two-Fer
Mr. Webster describes a -classic"

as being eseeuent: es tabl ished; a
standard: 8 model 01 it s kind. This
month we'll lake a break from the
charge controller to work on a simp le
spring classic: the Two-Fer. Yes, it
was around !Of a while and it's been
through several changes since il s
c:onception In the ORP Quarterty. The
ori ginal Two-Fe r came from Mike
Michaels W3TS and John Collins
KN1H. I had my hand in the lirst pro
totype PC boards and produced the
flrst Two.Fer kils for Dayton. The kits
sold out in 8 maner 01 minutes.

Several different vefSions have ap
pea red in many art ic les. Th is is a
modifieation of a modification, so 10
speak. Bryon Weaver WU2J did the
modify ing this lime arou nd. He
changed ou t the FET used 'o r the
VXO and Instead installed a common
transistor. NotiCe lhal lhe output tran
sistor has also been changed from !he
2N3553 to an MRF476. This is a 5
walt RF transistor In the flat pak style.

Low Power Operation

The circuit will produce 2 watts out on
14 MHz with 13 volts vcc.

New Keying Circuit

This time I changed the keying cir
cuit al'OUOd. Connecting the jumper 10
either the •A· or -e- oonnection on the
PC boaId wift determine how the os
cillator will be keyed.

Wilt1 the original Two-Fer, the oscil
lator ran all the time. The oscillator
supplied the matching direct conver
sion receiver with the needed injection
lor the balanced miller. The malching
receiver lor the Two-Fer .....as a real
dog. Most builders 01 the Two -Fer
simply did not buil d the rec eive r.
'tne retc re, you had to re move the
vee from the cryslaJ cscuescr so you
coukl hear the other station. Other
wise, the crystars frequency woulcl be
heard in your receiver.

With this version 01 the Two-Fer,
you can select how you want to n.1n
the crystal oscilla tor : continuou s or
keyed. The oufput Of \he VXO may be
cccoectc a direct conversK)n receiv
er by a small-vaJue capacitor. Unless
you are plamiog on using the oscilla
tor 10 drive a direct c:orrversion receiv
er milter (as in the original version),

then use the keyed oscilator configu
ration. This way you won't have to 00
any laney vec switching when going
trcm transmit to receive.

A capacitof lor coupling RF to a re
ceiver mlxer may be mounted on the
PC board. II you don't plan on USing
this leature you may leave the capaci

tor oul. But, by installing it. you have a
dandy place to picf( up the OUIpul lrom
the VXO . I use a frequency coun ter
for that digital readout 'eeling every
one is so used to.

II you have a sluggish crystal and
keying the oscillator ca uses chirp.
fhen simply conligure me OSCillator to
run continuously. 0 1 course, you'll
need 10 remove the vec during re
ceive, but you wonl be chirping CW
anymore either1

SoIid-St8te a SK

ThiS version also has something
new: a solid-state aSK sys tem, By
adding a small handlul 01 parts we
end up with a no-relay OSK. Best ot
aI. you eco't have to inc::lude this lea
lure if you cIon't want tol You can use
the TIR controller shown in an ear1ier

"QRP" column to mute the receiver
and control the antenna relay il you
wish. The choice is up to you,

Coostrudion Is quicf( and easy wifh
fhe PC board from FAR circuits. 0 1
course, you coukJ use just about any
other method to buikJ the ci rcuit. in
duding perf-board. The so caJlecI "ug
ly" construction woukJ worll. fine, too.

Notice the use 01 a ferrite bead on
the base lead 01 fhe transistor. This
improves stability in the PA under cer
lain oondilions. In some models, I had

no problem with the PA slages run
ning away wi thout the bead; using
other nansisrors required installing the
bead. In either case, mount the tran
Sislor as dose to the board as possi
ble.

Most of the parts can be picked up
' rom your local Rad io Shack. You
shoukJ be able 10 builcl lt1is transmitter
for less than $20. even if you buy all
the pa rts new. If you have a well
stuMed junk bolt, your total cost may
be next to nothing . A junk bolt CB
woulcl be a good source 'Of the final
PA tranSiStor and driver. In tact, I've
used several d,nerent types oI l ran$iS-
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\OfS in the final stage and aI~ to
wcw1l. just fine. Some transistors t test
ed: 2N35S3, 2N3866, MRF479, and
me C1909. I usee a 2N3866 for the
driver wjth good results, 100. A small
TO·220 styte heal sInk keeps the
MRF478 Irom overheating . II runs a
tad wem, but not hello the touch.

Depeuding on the crystal you use.
you may not need the 4.7 uH Choke in
series with the VXO capacitor. In tact,
ooe of the rocks' have in the }unk box
would nol oscillate wilh the choke in
place. II you can (and il you can find
one), use a double'bearlng variable
ceoecace lor the VXO. That will tasI. a
tot longer than a cheaper version. and
wil give you a much smoother luning
action, 100.

Check out the Circuit by first build·
ing the switch and the oscillator. Verify
operal lon by lislening to the crystal's
lrequency 041 a receiver, or use a fre
Quency cceuer. Don't install the li nal
PA transistor yet. Build the driver
s1age and lesl lor output in that Slage.

If you have an RF probe, check lor
gain In lhe driver stage 10 thai lrom
the cecuercr. An oscilloscope would
be an ideal tool to check lor gain in
nus stage.

l! everything checks on. then m
stall the PA transis tor. Monllo r the
transmitter's current and, 'NittI the oul·
put going inlo a dummy load, key the
rig. You should see about 2 watts of
RF with 13 volts DC applied. My ver
sion demanded 360 mA from the pow.
ersupply.

With the rig still connected 10 Ihe
dummy Load. verify the operation of
the VXO by ~slening 10 your signal on
the receiver. Your frequency counler
would be helpful here so you know
exactly hoW much spread your crystal
combination produces.

The values lor me output uner are
for Ihe 20 meter band. I put one 01

these rigs on my favorite band , 30
meters, by changing the outpulliller. I
did not change the driver transformer
at all. The rig wor\s just fine on 30
melers as well as on lhe 20 meier
banet. t did not use lhe a SK teerure
as I use my f IR cootrouer instead. I
see no reason why one COUld not put
this rig on any other band. wilh the ex
cepl ion of 10 meters, by changing the
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FIf}lJf8 2. PC board and parts p/ac8ment.

values otme oulpulliller.
Even though this Is simple project,

some of the parts may be hard to
come by. KA7QJY Components at
P.O. Box 3893, Logan UT 84323 has
everything you need 10 gel Itlls rig up
and running. Send him a large SASE
ror his part price nets. 01 course, a PC
board lor the project Is available 'rom
FAR Ci rculls, 18N640 Field Court,

•

Dundee IL 60118 . PC boards are
$4.50 plus $1.50 S & H.

For something as si mpte as a
handful of IransisIofS. the Two-Fer in
all ils differenl varielies rem ains s
popular pro;ect tor beginners and old
timers alike.

Nexi month we'll get back 10 our
charge controner project and put
lhose power MOSFETs to work. II

CIRCLE 157 ON READER SERVICE CARD
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•gear In
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Call Judy Walker
today,

1-800
274-7373

EMCOM
10HOWARD ST, BL'lTALO,SY 14lO6

(716) 852-3111 Made in U.S.A.

T-2000
SURVEILLANCE!·
COUNTERSURvEILLANCE
catalog $5.

TOUCH TONE DECODER:
Decodes DTMF
tones from audio
source. (tape.
phone. radio).
Displays
numbers on LCD
display. 200
Digit memory.
$169 ppd. USA

73« TETtVA RD.
SAUKCITY , Wt~

(608) 643·3194
FAX 608-643-4439

E.H.YOST & CO.
Jj

SATELLITE T.V.

Nickel·Cadmlum, Alkaline, Lit hium,
Sealed Lead Ac id For Radios, Com puters,
Etc . And All Port able Equlpmenl

YOU NEED BAITERIES?
WE'VE GOT BAITERIESI
CAl l US FOR FREE CATALOG

BATTERIES
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