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For Beginners

You're about enjoy a versatile shortwave receiver which
enploys a circuit concept that is as classic as the 1920's
but whi ch uses nodern engi neering that takes advantage of the
advanced capabilities of today's el ectronic conponents.

This shortwave radio is designed to let you |listen to a great
variety of international broadcasts. You can choose from
five different frequency "bands'' so that you can count on
heari ng SOMETHI NG at any hour of day or night. Al so, this
receiver lets you hear a generous sanpling of ham radio
signal s (both Mor se code "CW' and voi ce " SSB'
comuni cations), plus many other governnent and comrerci al
transm ssi ons.

Just a Bit of History

The "regenerative receiver'' noved the world of radio
reception and broadcasting beyond the limts of crystal sets
useful only for hearing a strong |ocal signal. For over a

decade, these mmgical, whistling, squawking, glow ng boxes
were the norm for home listening as well as for the first
generation of radi o hans.

Recei ver design evolved swftly. The "super het erodyne’
became the norm during the 1930's. Regenerati ve receivers,
often <called "GCennies,"' were left to tinkerers and

begi nners. Even though these receivers were sinple and quite
sensitive, they had a nunber of shortcom ngs: instability,
touchiness, difficulty in separating strong stations, a
tendency to generate interference to other receivers, and a
general reputation for naking odd sounds that resenbled
everything frompigs to notorboats.

However, the sheer SIMPLENESS of the regenerative circuit
remai ned attractive to experinenters and beginners. In fact,
as recently as the 1960's, one conpany nmarketed a $14 kit for
buil ding a conplete transceiver using only one vacuum tube:
half of the tube served as a regenerative receiver, and the
other half was a |ow power crystal-controlled transmtter.
In addition, many thousands of engineering careers as well as
ham radio |icenses were |aunched with the building of "ny
first shortwave radio'' from do-it-yourself regenerative
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receiver kits offered by the major radi o conpani es of several
decades ago. (The fondest dream BACK THEN of nobst of these
radio builders was to be able to afford to nove up to a
"super het commrunications receiver."' Their fondest nenory
TODAY is that very first receiver kit.)

From the late 1970's through the '80's, as consuner
electronics and new ham radio equipnent becane nore
sophi sticated so very rapidly, interest declined not only in
regenerative receivers, but also in kit-building and even in
shortwave radio |istening. One or two generations of
Anmericans sinply mssed out on the thrill and satisfaction of
bui l ding AND UNDERSTANDING a sinple radio set which could
receive signals fromanywhere in the world.

Back to Today and the Future!

Your MFJ 8100 is a much better receiver than the "classic''
radio sets which attracted several generations of Anericans
to the excitenent of radio and el ectronics. In fact, its
basic performance is superior to nmany of the sinplest
superhet receivers which were considered such a great step
beyond one's first regenerative set.

The reason why this receiver works so well is because there
is much nore precision in today's engi neering designs and the
manuf acturing of electronic parts. We | ooked carefully at
t he practi cal probl ens associ at ed W th yesteryear's
technol ogy, and we used TODAY' S know how and conponents to
sol ve the probl ens.

A Sinplified Explanation of How It Works

When you're ready, please explore the technical explanation
of your receiver in "lIntroduction No. 2."' In the neantine,
you can peek at the schematic diagram and picture the
receiver in three basic sections:

A. Detector-Gscillator (QL, Q)
B. RF anplifier (@)
C. Audio anplifier (1C1)
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To put it very sinply, a detector converts radio energy from

an antenna into audio energy, i.e., a sound which you can
hear. A detector can be as sinple as a crystal diode, which
is the heart of the sinple "crystal radio."' If you've ever

heard unwanted radio signals on a stereo, telephone, PA
system or intercom you can assune that sone part of those
devi ces has acted as a detector to convert a nearby CB, taxi
or broadcast signal into intelligible sound. (This process
of detection is also referred to as denodul ati on.)

In the following explanation, the words regeneration
feedback and oscillation all nean approxinmately the sane
t hi ng.

By itself, a detector can interpret or denodulate only very
strong signals such as a nearby AM radio station. However

the process of regeneration can nake a detector MJCH nore
sensitive by turning the detector into an "oscillating

anplifier.'' The regeneration circuit repeatedly feeds the
detected signal back to the input which boosts its strength
many hundreds of tines. This feedback process nust be

carefully controll ed, which is the function of t he
regeneration control.

The frequency of oscillation is determned by the choice of
i nductors (bandswtch) and the setting of the tuning

capaci tor. If the oscillator is tuned to 10.1 Mz, for
exanple, any radio signal on that frequency wll be boosted
and detected in the regeneration process. The resulting

output from transistor 2 is a |lowlevel audio signal which
is boosted to confortable listening level by the LM86
integrated circuit anplifier.

The RF anplifier serves two purposes. It boosts the RF
signals from the antenna to the detector, and it mnimzes
t he amount of oscillator RF going back out to the antenna.

Again, we hope vyou'll also look at the sonewhat nore
techni cal explanation of how your 8100 Receiver circuit
works. If any term nology used in this book is unfamliar to

you, please check the d ossary.

For Experienced Hams, Enthusiasts or Engineers



MFJ- 8100
Worl d Band Recei ver

Why use a REGENERATIVE circuit for a kit new for the 1990's?
A fair question, but the MJ-8100 is not I|like any
regenerative HF receiver you' ve ever used before!

Qur GOAL determned the design and circuitry of this
receiver. W wanted the foll ow ng features:

GOOD reception of BOTH shortwave AM and CW SSB

Ease of kit-construction for newconers

Reasonabl e price

A quality | ook and feel

Rel atively sinple circuit

No critical alignment requirenents

Low parts count, yet not dependent on specialty IC s

Pur poseful choice of tuning ranges for SW.ing anytine.

Satisfactory AMCWSSB |istening and circuit sinplicity were
our primary goals. Despite the popularity of NE602-type
"direct conversion'' circuits anong today's experinenters and
sonme kit vendors, direct conversion is NOI satisfactory for
ENJOYABLE |istening to AM shortwave broadcasts. Merely
nulling the carrier does not result in true listenability.
Simlarly, a multi-band superhet with BFO could not fit our
goals of sinplicity and econony.

To neet our goals, we chose to refine the regenerative
concept as nuch as possible, using contenporary design
concepts and conponent characteristics. Qur first goal was
to "tame'' the regeneration process itself to mnimze the
instability and unwanted oscillations so typical of

traditional regenerative circuits -- and so that even a
begi nner can enjoy and understand the use of the Regeneration
Control. The result of our re-design is an HF SW receiver

with better performance than nmany |owend factory-built

superhets of yesteryear

Some highlights of our design efforts:

___Significantly reduced RFI back through antenna, a chronic
regen receiver shortcomng, through wuse of «carefully
designed RF anplifier stage.

___ Effective RF filtering between detector and audi o sections
of the receiver

__Sinplified L-C tuning: notice that there are 5 band swtch
positions but no coil taps or second w ndi ngs!

Elimnation of antenna trimrer so critical in nost
regenerative designs. W replaced the traditional trimrer
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with an RF gain pot that has little effect on frequency or
regeneration.

Manageabl e, "tane''’ regeneration control circuit.
Regeneration begins snmoothly with no pop and has a
confortabl e adj ust ment range.

The result, we think, is a receiver design which bridges the
classic sinplicity of regeneration to the performance demands
of the 1990's. Here's how we did it:

In brief, the circuit uses RF regeneration and high | evels of
DC feedback. Notice that the antenna is coupled directly to
the source of RF anplifier FET B rather than through the L-C
tuni ng networKk. Direct coupling of the drains of QL and @3
isolates the L-C circuit from the antenna input, enhancing
stability and greatly mnimzing RF oscillator output to the
antenna. Such RFI has been a serious problemin traditional
regenerative circuits which permtted the oscillating
detector to behave as an unstable but potent QRP transmitter.

R4 reduces the Q of L1 (10 uH) for snoother regeneration
The SWL. bandswi tch sel ects a conbination of sinple inductors.
For exanpl e, the total i nductance for Band A is
L1+L2+L3+L4+L5. The inductance for Band E is only L5. And
so forth.

Air variable Cl uses its 50 pF range and nechanical vernier

reduction to provide snooth "bandspread'' in parallel wth C3
and trimer C5 which perform the traditional "bandset'
function.

Trimrer pot R20 ensures adjustability for snooth regeneration
over all tuning ranges, regardless of individual FET
characteristics.

Cl7, C9, Cl10 and RO forma low pass filter to block RF from
the audio anplifier and provide basic audio filtering.

Vol une Control R2 varies QUTPUT rather than |owlevel input
to the LM386 audio anplifier. This approach further isol ates
the RF stages fromvariations in the audio section.

The LM386 (I Cl) circuitry enploys all recommended options for
maxi mum gain and protection fromself-oscillation
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To prolong useful battery life, RI3 limts current draw by
the LED (CR1) to m ninmum reasonable visibility as an on-off
i ndi cator.
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RECEIVER CONTROLS AND CONNECTIONS

Most of the controls are self explanatory. However, it is
very inportant to wunderstand the correct wuse of the
Regeneration Control and the two internal trimrer adjustnents
of the receiver

BANDSW TCH ( SW)
This quality rotary switch selects any one of the 5 tuning
ranges fromA to E indicated on the tuning scale.

TUNI NG (C1)

The Tuni ng knob controls an air-variable capacitor (Cl) which
also has a built-in 6:1 vernier reduction drive to which the
dial pointer is attached. This reduction permts very snooth
tuning. The frequency markings on the dial scale nust be
understood to be approximate due to the 10% tol erance ratings
of the fixed inductors (L1 through L5).

PUSH SWTCH (SW2) AND L. E. D. |1 NDI CATOR (CR1)

VWhile the purpose of the on-off swtch and LED is obvious,
remenber to turn your receiver OFF when not in use. A
weakened battery degrades receiver performance.

REGENERATI ON (R1)

Because understanding and controlling regeneration is at the
heart of your receiver's performance, we've provided a
separate section on its use. In brief, it controls receiver
sensitivity and adjusts between AM broadcasts and CW SSB.

VOLUME (R2)
This potentioneter perfornms the normal function of any vol une
control . O interest to the technically-mnded, it controls

the output of the LM386 audio IC, rather than the input,
whi ch enhances the stability of the regenerative detector.

RF GAI N ((R9)

This trimer potentioneter is adjustable with a small
screwdriver. Maximumgain is clockw se when view ng the rear
panel . A good normal setting is 3/4 of its full rotation.
If you are using a marginal antenna (5 to 10 feet of wre
i ndoors), keep RO at its maxinumsetting. |If you are using a
very good antenna (a |ong, high outdoor wire or ham antenna),
keep RO at about 2/3 or so of its range. |If your I|istening
interests require frequent RF gain adjustnents, install an
external 10K control in series with your antenna.
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REGENERATI ON RANGE TRI MMVER (_R20)

Odinarily, this trinmrer is adjusted only after kit
construction or in the unlikely event that any of the FET
transistors are replaced. This adjustnment assures snpoth
regeneration over all five of the tuning ranges. See
Construction Phase 5.

DI AL CALI BRATI ON TRI MVER ( C5)

This one-tinme internal adjustnent is made wth a mniature
screwdriver in order to assure that the frequency markings on
the front panel are as accurate as reasonably possible.
EARPHONE JACKS (J2,J3)

These two jacks accept 1/8 ' (3.5 mm) STEREO plugs as used
in "Wal kman'' type headphones or mni-speaker systens. The
audi o output is nonaural; the two jacks are wired in parallel
to permt the use of two headphones. (NOTE: if a nono 1/8'°
plug is used for any reason, it nust not be pushed all the
way in, or it will short out the audio.

ANTENNA CONNECTOR (J1)
This binding post permts easy hookup of any wre, or a

banana plug may be inserted in its end. 10 to 20 feet of
ordi nary hookup wire (also called "bell wire'') provides good
basic reception, even when installed indoors. See the

section on Antennas in this book for nore information.

GROUND CONNECTI ON

For casual operation, a ground connection is optional.
However, a wire from this connector to a ground rod or cold
water pipe will reduce unwanted noise and interference from
near by el ectrical devices or AC wring and may boost receiver
sensitivity. Attach the wire between the two washers, then
tighten the wing nut.

UNDERSTANDI NG & USI NG THE REGENERATI ON CONTROL
In theory, your receiver's Regeneration Control adjusts the
| evel of feedback or self-oscillation of the FET detector

section (QL and @). In PRACTICE, this control is like a
"joystick'' for managing and optim zing receiver performance.
Your ability to handle this "joystick'' saves you many

dol lars over today's cost of receivers which performsimlar
functions "automatically.'' In fact, you m ght even get nore
control over receiver performance in varying situations than
may be possible with nore el aborate receivers.

10
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Wth the control turned fully to the left (counter
cl ockwi se), t he receiver IS virtual ly silent.
"Regeneration'' begins at a certain point as you turn the
control clockw se. The exact point varies not only from band
to band but even as you tune wthin a given band.
Regeneration begins as an audible increase in background
noi se followed by a soft hiss. The hiss, or any signals that
may be on frequency, increases as you continue to turn
clockwise. If you go too far, the signal becones distorted,
or the receiver begins to squeal (oscillate).

Al ways use the LEAST anmount of regeneration necessary for
good reception of a given signal.

As a rule, the best reception of AM shortwave broadcast
signals occurs just BEFORE full regeneration. |If you hear a
whistle (carrier) along with an AM signal, turn the contro

back slightly until the carrier disappears.

Wen there are a nunber of very strong shortwave AM
broadcasts in a given band, such as is common in the early

evening, you will find it possible to tune themin one after
the other with the regeneration control set "way back'' and
requiring virtually no adjustnent. |In other words, you woul d

tune fromstation to station just as if using any other type
of shortwave set.

Wen the receiver is adjusted for good AM reception, CW
signals will sound like hisses. Advanci ng the regeneration
control slightly wll bring in the famliar Dbeeping
associated wwth CW RTTY (radio teletype) or simlar signals.

The regeneration control can also serve as a fine tuning
control, permtting slight adjustnents of CW pitch for the
nost pleasing sound, or best clarity in a SSB voice signal
After you've had sone practice with using the regeneration
control, it will becone second nature, giving you a sense of
real control over the performance of your receiver.

TUNI NG SSB (Single Sideband) VO CE SI GNALS

SSB signals are all those voice signals which sound Iike
Donal d Duck unless they are tuned in very exactly. They have
no background carrier as do AM broadcast signals.

11
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On nodern ham radi o transceivers, tuning SSB is made so easy
by nmeans of internal filters that many |icensed ham operators
are not aware of the basic technique for tuning in SSB
signals on receivers without such filters.

The first fact to know about any given group of SSB signals
is whether they are Upper (USB) or Lower (LSB) Sideband. In
ham radi o communi cation, LSB is used on 1.8 through 7.3 Mz,
and USB is used for all higher frequency bands (14, 18, 21
28 MHz.)

The best band to practice SSB tuning wth your receiver is
the "75 Meter'' band, 3.8 to 4.0 MHz, doing so in the evening
when the signals are strong and plentiful. Notice that the
band is spread out on the dial nore than are the other
amat eur bands, which permts easier tuning. These are all
LSB, | ower sideband signals.

Think to yourself: for LOWAER sideband, tune DOM. for UPPER
si deband, tune UP.

In practice, this neans that you would "approach'' the LSB
signal by tuning from higher frequency (right) to |[|ower
(left), from higher voice pitch to |ower pitch. Here's how
to do it step by step:

1 Pick out a strong, high-pitched Donal d Duck voi ce.

2. Turn the tuning knob ever so slightly to the left.

3 If the pitch of the voice went DOM slightly, you're
heading in the right direction.

4. SLOALY tune left slightly nore until the voice is clear.

Reverse this process to tune to UP (to the right) to USB
signals on the bands above 7 MHz.

The Regeneration Control often can be used to do the |ast
touch of fine tuning to bring the voice in clearly. | f
signals are exceptionally strong, it nmay be necessary to
reduce the RF gain |evel (rear panel).

SSB transm ssions are used by enbassies and agencies of
vari ous governnents, so you mght find interesting voice
signals on other than ham frequencies. Check wth a
Short wave Li st ener (SW) or | istings in Popul ar
Commruni cati ons Magazine for nore details.

12
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USING & ENJOYING YOUR RECEIVER

To get maxi mum satisfaction fromyour new shortwave receiver,
we encourage you to develop good famliarity with these
sections of this manual :

___ Antenna Consi derations

___ Regeneration Control

Band Switch and Tuni ng Ranges
___Audi o Notes

However, let's say it all as briefly as possible:

1. The better the antenna, the better the reception. I n
general, 20 to 30 feet of wire will give good results.

2. The use of the Regeneration Control is |earned through
experi ence. It controls the sensitivity of the receiver
and di stingui shes between AM broadcasts and CW SSB.

3. The tuning ranges are set up so that you can expect to
find sonething interesting at any tinme of day or night.
Bands A and B are nost active in the evenings. Band C has
sonet hi ng happening all the time. Bands D and E assure a
variety of daytine reception but also can be busy at
ni ght .

4. The audio circuit is designed for one or tw pairs of
"Wal kman'' stereo headphones or mni speakers. O her
speaker options are mentioned in Section XX

| MPORTANT: The internal 9 volt battery wll provide nmany
hours of satisfying listening provided that you turn the
receiver OFF when not in use! This "advice'' nmay seem
ridiculously obvious, but renenber that battery replacenent
requires renoving and replacing the 8 cabi net screws and t hat
| eaving the receiver on overnight wll indeed run down the
battery. If you wish, the battery snap wires can be re-
routed to the battery clanp nounted outside on the rear
panel . O, the receiver may be powered by |arger external
batteries in the 6 to 12 volt range. 4 to 8 "D' cells in
plastic battery holders available from Radio Shack wll
provi de nont hs of service.

NOTE: If a DC voltage other than 9 wvolts is wused,

readjustnment of trinmmer C5 wll be required for
correct frequency indications.

13
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SETTI NG UP A USEFUL SHORTWAVE ANTENNA

The reason why we provided a "universal binding post'’
antenna connector (plus separate ground connector) is to nmake
it as easy and economcal for you as possible to try out
different antenna setups. By "universal,'' we nean that you
can insert a "banana''-style plug OR nake various styles of
connection with a sinple bare wire.

Your receiver is so sensitive that even a few feet of wre
strung indoors wll provide reception of stronger signals,
particularly at night. 20 to 30 feet of wire is nuch better
Therefore, you can count on good reception even if you are
limted to keeping the antenna indoors as might be required
in apartnment conpl exes, condos, etc.

Stringing all or part of your antenna outdoors is always
better. An ideal antenna for this receiver would consist of
25 to 100 feet of wre outdoors, as high as is safely
possi ble. Such antennas are called "randomlong wires'' and
also work fine in nost attics. (Foi | -backed insulation or
nmetal roofing wll reduce the usefulness of an attic as
ant enna space.)

Your antenna can be horizontal, vertical or a conbination of
both. It can be tubing or pipe as well as wire. The wire can

be bare or insulated. It could be sonmething not intended to
be an antenna such as a gutter, fence, flagpole or netal
r oof . In fact, radio hanms and serious SW's have

experinmented with thousands of inmaginative antenna ideas.

VERY | MPORTANT: Use care and conmopn sense when putting up
outdoor antennas. Be certain that your wires or your | adder
cannot conme into contact with electrical power Iines. You
can be KILLED by accidental contact with power I|ines.

YOUR RECEI VER S AUDI O Cl RCUI T: MANY WAYS TO LI STEN I N

The LMB86 audio anplifier IC circuit is designed to provide
anple volunme to not one but TWO headphone j acks. W used
stereo jacks because today's economcal personal nusic
headphones are as inexpensive as were the bulky "basic
headphones'® of yesteryear. Your receiver provides two
headphone jacks to nmake it very easy for two people to |listen
t oget her.

14
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The anplifier circuit provides sufficient output for noderate
speaker vol une. M ni ature speaker systens designed for
"Wal kman'' and simlar personal stereo devices wll plug
right into J2 or J3 and work very well. However, please
remenber that the anplifier is specifically designed for
headphone operation. |f you prefer roomlevel speaker vol une
for long listening sessions, we recomend an external
anplifier as discussed bel ow

If you use personal FM cassette or CD players, you probably
also know all about those conpact "anplified speakers’

desi gned specifically to plug into the stereo jack of conpact
personal stereos. These speaker setups have a built-in
anplifier circuit and their own separate batteries. Any of

these devices should work well wth your receiver. Radi o
Shack carries a variety of anplified speaker pairs as well as
several nonaural utility anplifiers. Even though stereo

jacks are used, renenber that the receiver audio output is
nonaur al .

An external anplifier can also be a rewarding do-it-yourself
construction project. One-half to 2 watts wll provide
generous and anpl e speaker volume. |In fact, if building this
receiver has kindled your interest in building something on
your own, you could get started by duplicating the same LM386

audio circuit used in this receiver. Use the sane parts
values and physical positioning as we did. The vol une
control may be omtted, since you already can control the
receiver's vol une. The anplifier will operate on 6 to 15
volts DC Al needed parts are available at Radio Shack
stores. You'll get plenty of volunme for any size of utility
or conmuni cati ons speaker. (AUTHOR' S NOTE: | have fully

tested this use of a second identical LM386 IC circuit with
speaker and can recommend it highly to all who can't confine
all this listening excitenent to one or two headsets!)

VERY | MPORTANT:

A nmonaural 1/8 "' plug wll "fit'' the receiver's stereo
j acks. HOWEVER, the plug nmust NOT be pushed all the way into
the jack, because it will short out the audio output. If you

have reason to use a nono plug, insert it just far enough for
the tip to make firm contact with the first section inside
t he j ack.

ABOQUT THE 5 TUNI NG RANGES OF YOUR RECEI VER

15
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The purpose of the following information is to give newconers
a general idea of what to expect to hear in each of the 5
frequency ranges tuned by your receiver.

First, please understand that the frequency markings on the
tuning dial can be only approxinmate. They indicate the
"general nei ghborhood' ' of major frequency bands and have an
accuracy only within a few hundred KHz. (I'f you are
wondering what it would take to make the dial perfectly
accurate, imgine an adjustable trinmer capacitor AND an
adj ustable coil for EACH band! The process of naking these
many adjustnents is called alignment and also requires the
use of frequency neasuring equi pnment far nore costly than the
receiver.)

Whenever you hear a broadcast of special interest to you
whi ch you would like to be able to find again, make a note of
the tinme, frequency band, and approximate dial position. In
fact, such notes are called a "Shortwave Listening Log.'' A
sanple log page is printed in this book which you may copy to
make your own | ogbook. O, use your conputer to design the
style of | ogging pages best for you.

Range A: 3.5 to 4.3 M1z.

The primary purpose of this tuning range is to nmake it very
easy for you to listen to hamradi o stations at night on what
is known as the 80/75 Meter band. From 3.5 to 3.8 Mz,
you'll hear nostly Mrse Code signals. From 3.8 to 4.0 Mz,
you wll hear SSB voice conversations from all around the
nation. You'll hear both sides of nbst conversations.

You may hear occasional shortwave broadcasts mxed in anong
the hams in the 3.9 to 4.0 MHz region and possibly in the 90
Meter band, 3.2 to 3.4 M.

Range B: 5.85 to 7.40 MHz.

The main purpose of this tuning range is to give you |lots of
strong shortwave broadcasts in |ate afternoon and throughout
t he

night on the 49 neter band, 5.95 to 6.2 Miz.

The 40 neter hamradio band is 7.0 to 7.3 Miz, and you wll
also hear foreign broadcasts anong the ham CW and SSB
si gnal s.

Range C. 9.5 to 12. 00 MHz.

This band lets you tune all of the popular 31 neter broadcast
band, 9.5 to 9.9 M. You can also find the WW tine
standard signal at 10.0 M#z (or on Band D at 15.0 MHz.) The

16
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30 neter ham band (CWand RTTY only in the USA) is at 10.1 to
10.15 MHz. This tuning range is generally busy 24 hours a
day.

Range D. 13.2 to 16.4 MHz.

On the 20 Meter ham band (14.0 to 14.35 MHz), you can hear
strong CW and SSB voice signals from around the world
t hroughout the day and well into the evening. This is the
nost active and crowded of the international hamradi o bands.
You also are able to tune the 21 Meter shortwave broadcast
band (13.6 to 13.8 MHz), and all of the 19 Meter band (15.1
to 15.6 MHz). Station WW at 15.0 MHz provides precision
time and frequency information.

The 19 Meter band is very good in the norning hours of wnter
and the | ate afternoon hours of sunmer.

Range E: 17.5 to 22 MHz.

This tuning range is provided to assure good Iistening
variety during daylight hours. It includes the 16 Meter
broadcasting band (17.55 to 17.9 MHz), the 17 Meter ham band
(18.068 to 18.168 MHz, and the 15 Meter ham band (21.0 to
21.45 MHz). Station WAW al so broadcasts on 20 Miz.

SHORTWAVE LISTENING IN GENERAL

In addition to the specific "bands'' highlighted above,
you'l |l hear thousands of OTHER shortwave signals. Many wl|
be mlitary or governnment Morse code transm ssions, plus very
"odd'' noises of weather FAX, wire service and other data
transm ssions. You can also hear governnent or mlitary SSB
voice transmssions and even an occasional unl i censed
"pirate'’ station.

A rule of thunb is that the |lower frequency ranges (A B, O
are nost active during the late afternoon, evening and
through the night. The higher frequencies (D and E)
generally are nost active during daylight hours.

See the conclusion of this book for information on getting
nore information!

I N CASE OF DI FFI CULTY
Fol |l ow ng are m nor problens which are easy to sol ve:

Extrenely weak volunme on all bands.
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Test your headphones on a personal stereo and conpare themto
one or nore other headphones. It is very possible for
i nexpensi ve headphones to becone defective. Also, make sure
that the battery is in good condition.

St eady, high-pitched squeal or whistle.
Regeneration control is turned too far cl ockw se.

NOTE: We have designed this book and the receiver itself to
assure that you can install it easily and enjoy. If, after
installing your receiver, double-checking steps and going
over the preceding trouble-shooting suggestions, you are
still having a problem please contact MFJ's Technical Help
Departnent at 1-800-647- TECH. Before calling, please be
prepared to explain your exact difficulty as exactly as
possi bl e.

NOTES FOR HAM OPERATORS & EXPERIMENTERS

This receiver has a single intended purpose: to help
newconers, young and old alike, to enjoy tuning the sheer
magi ¢ of shortwave radio. You'll quickly gain the skill of
finessing the regeneration control to choose AM shortwave
broadcasts, SSB or CWRTTY. The MFJ-8100 just mght be the
very best regenerative receiver ever designed, but it is not
intended to be all things to all people.

The MFJ-8100's PC-board is a very roony "platform' which may

SEEM to invite countless nodifications. However, pl ease
remenber the original purpose of the receiver before
"hacki ng. "’ It's a beginner's first shortwave receiver,
designed for the nost popular SW broadcasts plus a SAMPLI NG
of our ham bands. If you expect to pass it on as a gift or
resell it, it would be prudent to acconplish any desired
nodi fications on the outside of the receiver itself. For

exanple, the function of the RF gain control can be
duplicated with a pot at the antenna connector wth no

drilling required. Simlarly, alternative DC power,
additional audio anplification or audio filtering can be
provi ded externally. If you change any values in the L-C
tuning in order to try a band of special interest, be sure to
note such changes in this manual. Renenber that changing C3

or any inductance affects the tuning range of ALL the bands.
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[Author's Hint: To save you tine as well as wear and tear on
the PC-board, here's what ny own curiosity showed: reducing
C3 can easily bring in 12 and 10 Meters on Band E. However,
attenpts to increase this capacitance beyond 220 pF w thout
ALSO increasing total inductance are pointless if you're
| ooki ng for good 160 Meter perfornance. ]

VWiile it's not intended as a communications receiver, the
very fact that the M-J-8100 covers all or part of so many
di fferent popul ar CW bands m ght intrigue sonme RP
enthusiasts interested in nulti-band portable trans-
receiving. The author conducted a few sinple tests using an
HW9 for transmtting, side by side with the 8100 on 30, 20,
17 and 15 neters. You will want T-R switching to short the
receiver antenna input to ground and also to nute the audio.
Plan on a separate keying sidetone. Frequency spotting nust
be done with a very low RF |evel. Receiver stability when
switching the antenna input is amazingly good even at 21 M.
Wiile the 8100 is not represented as a communications
receiver, you indeed can have sonme nulti-band QRP fun wth
it. And FUN is exactly what this great new receiver is all
about !

Look at it this way. I f you take your multi-band QRP m ni -
transmtter and MFJ-8100 on a trip and happen not to work DX
or anybody else, you can still dial up BBC, VOA, Mscow, and
many nore places of our ever-shrinking global conmunity!

CONCLUSION

If you really enjoy shortwave radio |Ilistening, vyou'll
probably yearn for and eventually get a nore elaborate
receiver. You mght even work on getting a hamradio |icense
and setting up a station for transmtting and receiving. As
the years go by, we have a hunch that you'll always renenber
the first thrills of listening to your M-J-8100. And,
because it's rugged, conpact, and far nore sophisticated than
the first receivers of yesteryear, we suspect you'll actually
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keep it and keep on listening to it when nobody else is
| ooki ng!

LEARNI NG MORE

The purpose of your Receiver and the details provided in this
instruction manual are to help you beconme better acquainted
with radio comrunications and electronics: as a hobby, as a
possi bl e profession, or both.

Anong the hundreds of publications available, we are pleased
to recommend the followng as especially helpful for radio
newconers and peopl e of any age who are young at heart!

Getting Started in Electronics
by Forest Mns Il (Radi o Shack)

Now You' re Tal ki ng: Di scovering the Wrld of Ham Radi o
(ARRL, New ngton, CT 06111, also sold by Radi o Shack)

Pl us these MFJ publications:

Shortwave Listener's Guide for Apartnent/ Condo Dwell ers
by Ed Noll, WBFQ (1991, M-J Edition No. 36)

The Wonderful Wrld of Ham Radi o,
by Ri chard Skol ni k, KB4LCS (1990, MFJ Edition No. 35)

O, if you'd like just one copy of one magazine that's all
about ALL the signals you may hear on your MRJ-8100, you can
find the latest issue of POPULAR COVMMUNI CATIONS at any
serious magazi ne stand. It's a fascinating publication.
Happy |i stening!

SOME HELPFUL WORDS & ABBREVIATIONS
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Throughout this instruction manual, we use plain English as

much as possible. But there's no way around using comon
el ectronics terns and abbreviations where appropriate. Ve
sinply try to avoid "jargon'' that is unnecessary. The

followng mni-glossary was conpiled as a help to beginners
work with this unit. Qur descriptions are NOT intended to be
conpl ete definitions.

For a very clear and econom cal explanation of electronics
parts and how they work, see Getting Started in Electronics
by Forrest Mnms 11, No. 276-5003, at any Radi o Shack store.

Alignnment - One-tinme adjustnment of internal controls in a
radio circuit. (See also: Trinmmer)

AM - Ampl i tude Modul ati on
Band - a related group of frequencies
Board - short for "printed circuit board' ' or circuit board.

Bri dge, Solder - the unintentional joining of two or
nore points on the solder-side of a printed circuit
boar d.

Carrier - the steady tone or whistle that is the
foundation of an AM or FM voice signal. I n nost
receivers, the carrier is not even heard, because
regeneration or a BFO or direct-conversion 1is
required to convert the carrier energy into an
audi bl e tone.

CW - Conti nuous Wave - refers to Morse Code signals

DC - direct current (exanple: battery voltage in contrast
to household AC fromthe wall outlet.) DC sonetines
refers to "direct conversion'' receivers: see bel ow

Det ector - the section of any radio that changes radio
energy into audio energy intended for |istening.

Direct Conversion - a popular type of sinple receiver for CW
SSB which needs no regeneration control but which
does not permt pleasant listening to AM shortwave
broadcasts, because the carrier (see above) as well
as the voice nodul ati on can be heard.
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El ectrolytic (capacitor) - a capacitor containing an acid
or salt paste (electrolyte) and is generally
polarized wth a positive and negative side.
Correct polarity MJIST be observed when installing
el ectrol ytic capacitors.

FET - "Field Effect Transistor"'

Gound - Refers to all points and surfaces in an electronic
device which are connected to the -DC side of the
power supply or battery. A "ground plane'' of a
circuit board is the large area of copper plating
that is comon to ground. "Earth ground'' refers to

water pipes or netal grounding rods in direct
contact with Mther Earth!

I C, Integrated Circuit - A tiny plastic rectangul ar
block with 6, 8, 14 or nore pins, containing a
silicon "chip'' which provides the equivalent of
dozens or hundreds of individual transistors and

resistors.
K - abbreviation for 1000 ohnms. (10K = 10,000 ohns).
KHz - Kil oHertz
Mz - MegaHert z
| nduct or - A coil or loop of wire used in electronic

circuits Oscillator - see Regeneration

pF. - "picofarad,'' a tiny unit of capacitance.
megohm - one mllion ohns
Regeneration, Regenerative - a nethod of boosting the

performance of a sinple detector by feeding the
detected signal back to the input of the detector
for further anplifying. This oscillation process
must be controlled carefully through the use of a
regeneration control.

RF - Radi o Frequency Energy, in contrast to audio or DC
RTTY - "Radi o Tel etype'"’
SSB, Single Sideband - a nethod of voice transm ssion

which elimnates the carrier (whistle) which you
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hear in an AM broadcast if the Regeneration contro
is turned too far to the right.

Tol erance - t he manuf acturing accuracy for electronic (and
ot her) parts. Tol erance ranges from 20% down to
better than 1% of the val ue marked on the part.

Toroid - a type of coil consisting of wire wapped around a
donut - shaped form such as L5 in this receiver.

Trimrer - a mniaturized variable resistor or capacitor used
for occasional circuit adjustnents.

ukF. - "mcro farad,'' the usual unit of capacitance.

uH. - "mcro henry,'' a unit of inductance.

Sample SWL Logging Page

Dat e Nane and Cal | Band or Signal |Listening

Utc/ GMr Locati on of sign Frequenc Qual ity Notes, QSL
Br oadcast y info, etc
service

23




MFJ- 8100
Worl d Band Recei ver

24




MFJ- 8100
Worl d Band Recei ver

MFJ-8100 Parts List

Conmponent Nunber | Val ue/ Descri pti on MFJ Part
No.
C1 Air-vari abl e, 204- 5050
t uni ng
c2, 4, Ci10, C11,|.1 uF 200- 2017
Cl15
C3 47 pF. 205- 0021
C5 5-30 pF. trimrer 204- 0013
C6 33 pF. 200- 2016
Cr, C8, C21, C28].01ufd. 200- 2015
9, C17 . 0033 pol ystyrene 201- 0008
C12 22 uF.] 203-0013
el ectrolytic
C13 100 uF.] 203-0015
el ectrolytic
Cl4 10 uF.] 203-0012
el ectrolytic
C16 75 pF. 200- 1011
C18 1 uF. electrolytic] 203-0006
C19 470 uj 203-0004
el ectrolytic
CR1 LED 320- 0001
| C1 LM386 audi o anp 311- 0386
L1 10 uH 401- 0102
L2 3.3 uH 401- 0045
L3 1 uH 401- 0037
L4 .47 uH 401- 0015
L5 T-52-2 toroid, 8T 403- 1003
QlL- B J310 FET 305- 6310
R1 10K pot, 162-4100-1
R2 250 ohm pot,| 162-2250-1
vol unme
R3- R5, R8 10K 100- 4100
R6, R9 1K 100- 3100
R7 1 M 100- 6100
R11 22 ohns 100- 1220
R12 15 ohns 100- 1150
R13 2. 2K 100- 3220
R17 10 ohm 100-1100
R19 10K tri mmer, 130-4100
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Not e:

R20 100K tri mer, 130- 5100
J1 Ant enna connect or 06- 0003
J2, J2 Stereo 1/8""' jack 601- 4010
SWL 5-position swtch 500- 0024
SW push swi tch 504- 0022

C 20, C 22-27,

R10, R14-16, R 18 are not used.

PC-Board View
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Schematic Diagram
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