By Phil Salas, AD5X

The ME] 9420D
D = Deluxe

MFJ's adapter makes their small SSB
transceiver into a bare-bones CW rig.
A few simple upgrades (phone jack,

he MFI series of single-band
transceivers has become very

CW filter, RIT) move it into the CW mainstream.
popular in the amateur commu-

I mity. Of all the radies, I belicve

that the MEJ 9420 iz the most versatile.
With ils extremel v elfective speech proces-
sur, The MBI 9420 is a polent, lightweight
and cosupact portable, mobile and fiaed-
slulion rig.

Although the MFJ 9420 is primarily a
558 radio, it can also work OW with the
addition of an adapter board. The MFEJ-415
CW Adapter lowers the frequency of the
MFT 9420 to the CW portion of the band
with the push of a switch. It also provides
side-tone monitoring and semi-break-in
keving.

Several excellent reviews have already
been wrillen aboul this radio.' The purpose

'Motes appear an page 47.
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Figura 1—=Schematic of the naw

headphone jack and speaker connections.

Equivalent parts may be substituted. See

Mote 2 for suppliers’ addresses.

P1.J1—Two-pin polarized, interlocking
connectors (RS 274-222)

PF2—'fv-Inch stereo jack, enclosed, closed
circuit (RS 274-246) mounted with a
'fs-inch fiber shoulder washar (Mouser
#534-4711). 5ee Figure 2.

[ .

of this article is to show you how Lo signili-
cantly enhance the 9420, especially for
CW operation.

Headphone Jack

This is the only enhancement that applies
(0 558 and CW operation. The MFJI 9420
does not have a headphone jack. This can be
a real problem for late-night, quiet listen-
ing. I also wear "phones much of the time
when operating OW. A headphone jack is
also handy for mobile operation. You can
use it to connect the MFEI 9420 audio output
to 2 CD-to-tape player adap-ler (such as a
RadioShack #12-1951) to give vou plenly
of audio. The 1-W audie output of the MFEJ
9420 is inadequate in a noisy mobile envi-
ronmenl. (This audio level is fine for 16 or
32-L} headphones, but you might want to
include a 10 or 20-02 series resistor if you
use 4 or 8-L) phones,—Ffd.)
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Figu}e 2—A rear view of the transceiver shows the new CW-filter switch at the upper

1 wanted to add a Vs-inch stereo jack
to match most modern headphones and
CD-to-tape adapters. Because the MFJ
9420 cutput audio mmplifier has a balanced
speaker output, the headphone jack must
be isolated from ground. I accomplished
this by using an enclosed PC-board
mount jack moeunted in an enlarged hole
on the back pancl. Figure | shows the
wiring diggram. This DPDT jack is perfect
for this appheation, The jack requires a
Ye-inch hole, so 1 drilled a ¥-inch hole
and insulated the nut from the chassis with
a Wi-inch fikershoulder washer. (See Fip-
ure 2.1 This washer is a little too thick
for the shaft length of the jack, but a
few swipes of the fiber washer over a
flat file fixed that. While T was at it, T
made the speaker removable by adding a
plug and jack to the speaker wires, (See
Figures 1 and 3.}

) 3

left and the new headphone jack at the center. The dark circuit around the PHONES jack
iz a fibar shoulder washer to insulate the jack from the cabinet.
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Figure 3—an interior view of the modifiad transceiver with modifications labeled.

CW Audio Filter

The MFEI 9420 is oplimized for S5B.
Therefore, no narrow-bandwideh CW filter
iz available. Becavse | operate CW most of
the time, | wanted a hilter.

I built an audio CW filter (see Figure 4)
that consists of two band-pass filters, cach
with a ) of five and uniry gain centered on
700 Hz. Pretty much any dual op amp can
be used. I had several LMM358s in my junk
box, =0 [ used one of these. When you build
this filler, it’s important to closely match
the 0.0022 pF capacitors, 510 k£, 1 ML
and 1 1 kL resisbors uaed in both stages. Thal
is, il doesn't matter if the values vary 5%
from those shown, but the actual values
of same-value paris wsed should match
within a few percent of each other. A min-
iature DPDT switch selects the filter (NAR-
ROW) or bypasses il (WIDE).

When I built this wnit, [ found it cen-
tered almost cxactly on 700 Hz, and the
3-dB bandwidth was only about 100 Hz.
The filter worked great! Now for the tough
part—Ilel’s mount it in the radio!

It isn't thal bad. You can install every-
thing without disassembling any of the
boards inside the KFEI 9420 (that was
one of my goals when I started this pro-
jeet). 1 buile the filter on a small piece of
RudinShack perf board material, with
leads for +10 Y de, ground, audio in and
out. Tused two layers of double-sided tape
(RS 64-2343) to mount the filter in the
large blank arca on the CW -adapter board.
The first tape layer consists of small pieces
placed around solder connections and
wires on the bottom of the perf board. The
second layer covers the entire bottom of
the perl board. The WIDE/NARROW switch
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is mounted on the back panel near the up-
per-left corner. Figure 3 shows this all well,

1 needed a way 1o break the audio path
without removing any boards. To do this, |
lacated C54 on the main board and rocked it
back and forth until the leads broke, T tack-
soldered a 1.0-uF electrolytic capacitor’s
negative lead to the negative lead broken
from the original C54. The positive lead of
this new capacitor connects 10 a4 common
contact on the filter switch through a piece
of RG-174 coax with the shield soldered

to rround near the new C34 and near the
swilch,

Refer to Figere 4, You can pick up the
andio input for the Gller al pin 4 of the CW
Adapter board. The side-tone audio is con-
veniently bridged onio the main andio ling
ar thiz point. Solder a wire from pin 4 on the
CW Adapter board o the other common
contact on the new [ler switch. Now, wire
the switch so that one position shorls the
audio across the switch: the WIDE maode.
Wire the remaining switeh conlats W rowte
the audio through the filter. (The [iller
swilch input, $1B, connects w pin 4 on the
CW Adaprer board. The filler vutput switch,
S1A, connects to the new 1.0 WF capacitor.)
Solder the new audio filler buand’s ground
to any convenicnl ground on the CW
Adapter board. Solder the + 10V filter wire
toa pin on the CW Adapter”s ONJOFF swilch
that can provide + 10 V. Because the narrow
filter is only used for CW reception, I picked
the pin that provicdes + 11 W only when the
W Adapter is on,

"That's it, Now vou can switch 4 narrow
filter in and out when operating CW. This
provides a iremendous sclectivity advan-
tage, In addition, when you cenler the re-
ceived signal in this filter, your transmit
offset is exactly 700 He (if the transmit
offzet is properly set),

Receiver Incremental Tuning (RIT)

The MFJI 9420 has no RIT. RIT is not
needed for S5B operation. but it's very
important for CW, especially when using a
narrovw filicr.

Figure Sshowsmy RIT circuil. A T8LOG
voltage regulator ensurcs that the fre-
guency-contral voltage stays rock solid. 0
uscd a back-hiased 1N4004 diode as a
varactor. [ got this idea from the NorCal 38
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Figura 4—A schamatic of the CW filter circuit and its switching. See text for

connaction details.
K1—SPST 12 V dc normally open SIP
raed relay (1.6 kil coil, Hosfelt #45-191)

S1-—-DPDT toggle awltch (Hosfelt #51-270)
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Figure 5—aA schematic of the RIT circuit. See text for connection details.

R1—10 kit pot with center detent
(Mouger #313-2000-10K)

Special, which uses a IN4004 ay g varactor
o pull aerystal, The | N4004 seems to work
much like a MV2104, Like all varactors,
you gel the most capacilance variation at
low voltages. Therelore, T sel the cenler
voltage at 1 V. With the circuit shown, the
voltage varies from about 200 mV to about
1.8 V. Using the 3 pF series capacitor, [ get
4 wning range of abour £300 Hz, When
transmitting, the relay fixes the voltage al
L ¥ by shorting out the potentiometer and
20-kL2 rexistor. The relay i3 a normally
open SPST SIP reed relay. This relay is
smill and has a relatively high coil resis-
tance {about 1.6 kL), A second 1N4004
aeress the relay coil suppresses voltage

HF Radio Systems & Circuits

ity Willtam FE. Sabin and
Fdgar 0. Schoenike, Editors

Written by members of the Engineering Staff,
Colling Division, Roclkwell Corporarion

Pubiished by Noble Publishing Corporarion,
Atlanta GA. Second edition, 1998 Hard
cever, Wie x 7/ inches, 632 pages; includes
tineh foppy disk of PC-compatible pro-
grams. ISEN [-8RR4032-(4-5. Available from
the publisher ar fram the ARRL forder fem
ra53): $75.

Reviewed by Paul Danzer, N1

ARRE. Technical Advivar

| potta get this one! Every once in a while
2 hook comes my way that gives me that re-
pelion, and this one certamly did. This 15 a
makcover of the classic engineering book,
Single Sideband Systems and Clrcuiry (see
“Mew Books,™ 5T, Tan 1996, p 943, but il's
written in a manner that’s accessible to pro-
fessionals and hams alike, Before vou say,
“Oh veah, here comes the calculus and vector

K1—SP3T S|P reed relay
(Hosfelt #45-181)

spikes when the relay 1s deenergiced, bul
any small-signal diode could be used here.
Incidentally, [ found no vollage-suppressor
diode across the existing relay on the CW
Adapter board, so | added one just to be safe.
The RIT control is a 10 k) pot with a center
detent. I mounted it in the upper-right cor-
ncr of the front pancl (sce Figure 3). Any
linear-taper pot could be used, but the cen-
ter detent is nice for RIT. It makes the “no
RIT" position casy to find and eliminates
the need for an RIT onfoff switch.

I built the RIT circuit on another small
picce of perf board and attached it 1o the
CW Adapter board with two layers of
double-sided tape as I did with the awdio

analysis,” think again. Math is sparsely used,
and most often you neither need the math to
understand the text nor to use the final desizgn
equation.

Cine of the editors, Bill Sabin, WEIYH, is
A [requent contributor to ARRL publications
and is the author of Chapter 17, Receivers,
Transmitters, Transccivers and Projects of
the most recent editions of The ARRL Hard-
book for Radio Amatewrs. That chapter itsell
15 a good recommendation for this book.

What did 1 like about the book? Well, to
start with, it uscs a svatems approach to look
at HF communication.

This book contains chapters and discuos-
sions of all aspects of HF radio. As an ex-
ample, suppose you wanted to be able to work
Western Europe at any time of the day or
might froun your QTH. This hook, and several
otheérs, covers antenna Tequirements, trans-
mitters, receivers and propagation—umnigue
here is the total view of what it takes to estab-
lish a fink from your QTH to the area of the
world you want to work. Chapter 3, High
Frequency (HF) Link Establishment, covers
just this topic and demonstrates how com-
mercial and military communication services
would go about setting up thiz capabilicy.

As wvou might cxpect, a book written
by members of the staff of Collins (now
Rockwell Collins) covers the basic elements

filter. I built the RIT vireuil much later thun
the sudio Olter. Mow, I'd build both cireuits
om the same picce of perl board. A picce of
small-dinmeter shielded microphone cable
connects the RIT ouipul (0 C103, (RG-174
will work well here, also.) Like the audio
filter, the RIT circuitry can be connected
withouwt removing any boards or controls
from the radio. After evervthing is con-
nected, you will need to readjust C103 for
correct frequency alignment in the CW part
of the band. While you're at it, check and
adjust (if necessary) the transmit CW off-
set. Make this 700 Hz, to match the narrow
filter. Out of the box, my CW Adapter had
about 1 kHez of ransmit offset.

Summary

I've described modilications for the
ME] 2420 transceiver that turn this rig into
a no-compromise S58 ard CW radio. My
parts cost for everything was less than 511,
and the time required is only a few hours.
The results are worth it!

Motes

'Steve Ford, WBSIMY, "MFJ 9420 20-Meter
SSE-Tra-.rel Radia,” QST, Feb 1996, pp 76-
78,

*Parts Suppliers: Hosfelt Electronics, 2700 Sun-
set Blvd, Staubanville, OH 43852; tel 800-524-
G464, fax 614-264-5414. Mauser Electronics,
2401 Hwy 287 M. Mansfield. TX 78063; tel
B00-345-6873; e-mail sales@&mouser.com;
URL http:/i'www.mouser.com.

Phil Salas, ADSX, iv the Divector of Radio Tech-
nofogy at Alcarel USA in Rickardson, Tevas. He
was first lcensed in 1964 and Is active primarily
in the HF CW bands. He shares flis station wilh
lts wife Detbie, NAUPT, and daughier Stephianie,
ACINF, n5¥% |

of HF design. The chapter on system desipn
includes information you might Nind valuable
for your ficld day sct-up—how to operate
with more than one receiver, Chapter 4 starts
the “conventional design™ section. A mini-
murm of mathematics is used, and generally
just a basic knowledge of algebra will be
cnough, The idea of modular radio commu-
nication svatcms is brought out in the Exciter
and Transceiver Design chapter—you have
noticed how similar some of the ham radio
hand-held transceivers are to commercial
maring and public scrvice units,

The book concludes with the description
and application information for the 10 pro-
grams —actually 10 sets of programs—sup-
plied on the accompanving disk, It iz refresh-
ing to actually get instructions on the use of
software included with a book. Many puab-
lishers (and books) somehow don’t manage
o supply this information,

If you arc intercsted in HF communica-
tions, want to improve your station to work
more DA, or are considering building a ma-
jor pieee of hardware, this s a good reference
touse before you spend any money or heat up
that soldering iron. Colling gquality was
known in the ham warld for many vears, and
the puys who wrote and edited this book have
continued that tradition,
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