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lection. The IC-2A is also
available and has the same
features as the IC-2AT excep­
DTMF.

Accessories. A variety of
sl ide-on battery packs are
available for the IC-02AT and
IC-2AT, including the new
long-life BOOmah IC-BPS
which can be used with both
handhelds.

Other accessories include
the HS-IOboom headset.
HS-IOSB PIT switchbox,
HS-IOSA vox unit (for
IC-a2An and an assortment
of battery pack chargers.

The IC-02AT and IC-2AT
come standard with an
IC-BP3 NiCd battery pack
nC-02ATHP comes with
IC-BP7 battery pack), flexible
antenna, AC wall charger,
belt clip, wrist strap, and ear
plug. See the IC-02AT and
IC-2AT 2-meter handhelds at
your local ICOM dealer.

IC-2AT Features. The
IC-2AT is ICOM's most popu­
lar handheld on the market.
The IC-2AT features a DTMF
pad, 1.5 watts output, and
thumbwheel frequency se-

• DTMF/ direct keyboard
entry
LCD read out

• 3 watts lIC-BP3 battery
pack) standard, or 5 watts
lIC-BP7 battery pack)

• 10 memories which store
d uplex offset and PL tone
(odd offset can be stored in
last 4 memories)

• Freq uency d ial lock
• Three scanning systems:

priority, memory and pro­
grammab le band scan Ise­
lectable increments of 5, 10,
15, 20. or 25kHz)

If you want a 2-meter
handheld with exceptional
features, quality built to
last. and a wIde variety of
Interchangeable accesso­
ries, take a look at the
rCOM Ie-02AT and 1e-2AT
handhelds.

Frequency Coverage. The
IC-a2AT covers 140.000
t hrough 151.995M Hz and the
IC-2AT, 141.500 through
149.995MHz... both include
frequencies for MARS oper­
ation.

IC02AT Features. ICOM's
versa ti le IC-02AT handheld
has the following outstand­
ing features:

IJI lr 6"
;C .eP' I

II _
<, I - - -... ---< , I _ -- -'--

IC·02ATHP
tH igh Power!
version
with IC·BP7
battery pack

IC-2AY
with IC- BPl
battery pack

Often imitated,
never duplicated. ICOM

CcHinnunications
ICOM America. Inc.• ~116th Ave. N.E., Bellevue. WA 98004 Customef' Semce otline (206) 4S4-761S

3150 Premier Drive. Suite 126. Irving, TX 75063 1 trrt Phoenix Parkway. Suite 201 , Atlanta. GA 3034E
100M CANADA. A Divisioo of ICOM America, Inc., 3J71 - -S Road. Unit 9. Richmood, B.C. V6X 21'4 cenece

A" SUlled lpec,l,utio... afa applOX"TIllla and '''Diad to cha"ga ....UlOul noIic;a Of oblogal'O", " II ICOM fadiot slll",fiunlly a.cMd FCC '''!lulalions li""l,nglpuriou' amilliOtll 02ATS31



THE ALL NEW PRIVATE PATCH IV BY CSI HAS MORE
COMMUNICATIONS POWER THAN EVER BEFORE

• Initiate phone calls from your HT or mobile
• Receive incoming phone calls

NEW!' Telephone initiated control. . .
'" Operate your base station with complete control from any telephone
'" Change frequencies from the controlling telephone
'" Selectively call mobiles using regenerated DTMF from any telephone
'" Eavesdrop the channel from any telephone
v Use as a wire remote using ordinary dial up lines and a

speaker phone as a control head.

DIAL ACCESS REMOTE/INTERCONNECT

•.. .- ..- .
DT M' COl co.. DISC

Private Pat ch :rsz:

CONNECT SYSTEMS INC.
23731 Madison SI.
Torrance CA 90505

Phone: (213) 373-6803

OMNI ELECTRONICS
LatellO TX

PACE ENGINEERING
'~AZ

THE HAM STATIO N
Evansyille IN

WESTCOM
Sa" Marcoa CA

CANADA:
CARTEL ELECTRONIC
DISTRIBUTORS

Surrey B.C.
COM-WEST RADIO SYSTEMS, LTD.

VarocotMll' BC

OIICU 12 ONR£AI)£lt SPIVlCE CAItO

OPTIONS
Vz second elect ronic voice delay
FCC registered coupler
CW 10 chip

• Connect s to M fO and ext.
speaker jack on any radio. Or
connect internally if desired.

• Can be connected to any HT.
(Even those wi th a two wire Inter­
face.)

• C an be operated s i m pl ex ,
through a repeater from a base
station or connected directly to
a repeater for semi-duplex opera­
tion.

• 20 minutes typical connect time
• Made in U.S.A.

HENRY RADIO
Los Angeles CA

INTERNATIONAL RADIO SYSTEMS
MIamI FL

JUNS ELECTRONICS
G<ll_ C,lyCA

MADISON ELECTRONICS SUPPLY
Houston TX

MIAMI RADIO CENTER CORP.
M,ami FL

MIKES ELECTRONICS
Ft. Laudetllale. Miami FL

N&G DISTRtllUTING CORP.
M,ami FL

..... = NEW FEATURE

..... * 1# or multi-digit connectrmscon-
nect

..... Fully regenerated tone dialing

• Pulse dialing
• Toll protection
• Secret toll override code
• Busy signal disconnect
..... Dtattone disconnect
• CW identification
• Activity timer
• Timeout timer
..... Telephone initiated control
..... Regenerated OTMF selective calling

a Ringout 1.
..... Ringout or Auto Answer on 1-8 rings 2.
• Busy channel ringout Inhibit 3.
..... Status messages
..... Internally squelched audio
a MOV lightning protection
..... Front panel status red's
..... Separate CW 10 level control

..... 24 dip switches make all features
user programmable/selectable.

AMATEUR ELECTRONIC SUPPLY
Milwaul<ee WI. WlCl<li ffe OH.
Oolando FL Clearwater FL
Las Vegas N V

IlARRY El.ECTRONICS CORP.
~ YorI< NY

EGE. Inc.
Woodbfldge VA

ERICKSON COMMUNICATIONS
Chicago IL

HAM RADIO OUTLET
Anaheim CA. Burli ngame CA
Oakland CA. F'hoeni. AZ.
San Diego CA. Van Nuys CA.
Allanla GA

The new telephone init iated control
capabilities are awesome. Imagine
having full use and full control of
your base station radio operating
straight simplex or through any reo
peater from any telephone! From
your desk at the off ice, from a pay
phone, from a hotel room, etc. You
can even change the operating
channel from the touchpadl

Our digital VOX processor flips your
conversation back and forth fully
automatically. There are no buttons
to press as in phone remote
devices. And you are in full control
100% of the time!

The new digital dialtone detector
will automatically disconnect Pri­
vate Patch IV if you forget to send #
(to remotel y disconnect) before
hanging up. Thi s powerfu l feature
wi ll prevent embarassing lock-ups.

The importance of telephone in­
itiated control for emergency or
disaster communications cannot be
overstated. Private Patch IV gives
you full use of the radio system from
any telephone. And of course you
have full use of the telephone
system from any mobile or HT!

To get the complete story on the
powerful new Private Patch IV con­
tact your dealer or CSI to rece ive
your free four page brochure.

Private Patch IV will be your most
important investment in commun­
ications.





Ughted Cross-needll Meier reads
SWR ,1000are! and reuectee power all in
one glance. Has 300 and 3.000 wan
ranges. Meter light requires 12 VOG.

I position antennalwltch (2coax lines ,
through tuner or direct . random/ba'
l;lnced line or dummy load). 50-239
connectors. ceramic leed-throughs,
binding post grounds.
alluxlalumlnum low-prallil cablnlt

with su!H:h,1SS;S for RFI protection .
b!;lCk linish. black front par.er with
rsrseo retters. tilt bai l.$349.95

MFJ989B

This may be the world's most popular 3 KW roller Inductor tuner because It's small, compact, reliable,
matches virtually everything and gives you SWR/Watlmeter, antenna switch, dummy load and balun­
all at a great price!
Mlet " Vl na Tuntl' V" . It hi. III the

fNtum you nkIcI for, including tt1e
new smaller $i~ to rrotch MW smaller
rlgs-only 103A ' 'l/oI'J4W'Hx14 718"0.

Mmltea COlI, balanced linn, ran-
domwlm-l .8 to 3(] MHz. 3 KW PEP
-the power r~tlng you won't outgrow
(25Opf-6KV caps).

Ron.r Indudor with. 3-<lllIlt turn.
COIIntir plus .. spinner knob for pre­
cise jncoctance control to get 1M!
SWR down to minimum every time.

Bull1-ln 3IXI WItt, 50 ohm dummy
load, bull1-ln 4:1 rtrrttt balun.

_. -

. -.MFJ-1601D

$39.95

MFJ·901B

$59.95

MFJ 'I .mallm 200 wan VlrN Tunl r marcnes
coox, «'noom wires and bill,1nced lines contin­
uously from 1.8 tnru JJ MHz. Works withall solid
state and tube rigs . Very popular lor use between
transceiver and finCiI amplili er lor proper match­
ing. Ell icient alrwouno inductor givesmore watts
out. 4:1balun for balanced lines. 5x 2x 6 Inches.
Rugged black ill/ alumlrum cabinet.

MFJ's Random Wire TUNER

.., _..- --MfJ '1 ultra comp.ct 200 w.n random Wire tuner
lets you operate(II I banosanywhere with any trans­
ceiver using il rsnccm wire. Great for apartment,
meter . C;lmping ooeaton. Tunes 1.8-30 MHz_
2 x 3 x 4 inches.

MFJ's Mobile TUNER

MFJ's Smallest VERSA TUNER

al.lgnld for mobile operatlanl smen. compact.
rakes just atiny bit 01room in your car. SWRldUClI
r;lnge wanmete- makes tuning fast and easy. care­
ful placement 0 1controls <lnd meter makes antenna
tuning Sil fer while in motion .
Extends your ;lntenna bilndwioth so you can cp­

e'ate ;lnywhere in,1 bilnd with low SWR. No nIICI
to ga oublde .nd readlu.t your moblll whip. Low
SWR also gives you maximum power out of your
solid state rig-runs cooler lor longer lire.
Hendlesupto 300 watts PEP RF output. Has ef­

ficient ilirwound inductor. 10lXl volt eapecitcr spac­
ing "nd rugged aluminum cabinet. llx2x6 metes.
Mobi le mour:ting bracket avai lable for $5.00.

MfJ-945C

$79.95

TO ORDER OR FOR YOUR NEAREST ~
DEALER, CAll TOLL·FREE ~

800-647-1800
Can 601-323-5869 in Miss. and outside lffi!
continental USA Telex 53-4590 MfJ STKV

MFJ
MFJ ENTERPRISES, INC.

Boll. 494, MissisSippi State . M539762

MFJ's Best VERSA TUNER
MFJ·94'C $149.95

MFJ'. bat 30D WItt tuner II now IMft btttM!
T1II MFJ.949C all-ln-one Ollull Viral Tu,* II

gi~ you a tuner, cross-needle SWR~meter,
dummy 1000, antenna switch and balun In a new
compact cabinet. You get Quality conveniences
eno a eretter-nee shilck at a super price.
A nlw CrolHlHdl1 SWRlWattmetlr gives you

SWR, lorwilrd Clnd reflected power-ceu at asingle
glance . SWRIs automatically computed with no
controls to set . Has3lland:lXlwatt scaleon easy­
to-fe<ld 2 color lighted meter (needs 12 V).
A Ilandloml new blJCIl brulhld aluminum cabi­

net matcnes sntnenew rigs. Itscompact size (10x
3 x 7 InChes) takes only a little room.
You can run full lnnlCllm powtroutput- up to

300 warts RF output- and match coax, balanced
linesor random wires from 1.8thru30 MHz. Use
It to tune out SWR on dipoles, vees. long wires,
vert icals, whips, beams and quads.
A 300 Witt 50 ohm dummy 100d gives you QuiCk

tune ups and aversat ile six posit ionantenna SWItCh
lets you seilld: 2coox lines (direct or thru tuner),
rencom wire or balancad line and dummy load.
A Iar;e Iffldlnt alrwound Indudlll'-3 inches In

diametef-gives you plenty ol lMtChing range
~nd less losses tor morewattsout . 100 volt tuning
eacacttcrs Clnd h~vy duty switches gives you safe
arc-tree ooerstlcn . A4:1 balun Is built-In to match
taienceo lines .
Order your convtnllfICI pacIlagl now and Injoy.

2 KW COAX MFJ.'1U2

SWITCHES $19.95
MfJ-l702. $19.95. 2 pottt!ona.

60 dBIsolationat 450 MHz.
Less tnen .2dB los~ . $29 95 MfJ-17U1
SWR below 1:1.2. •
MFJ-17U1, $28.95.
I poIltioni. 'MIlle
markable surface
tor antenna positions

-

ORDER ANY PRODUCT fROM MFJ AND TRY IT-NO
OBLIGATION. If NOT SATISFIED, RETURN WITH­
IN 30 DAYS FOil PROMPT REFUND (II " .hlpplng).
• One year uncondltlon.1 guarantee . Made In USA
• Add $5.00 each shipping/handling . Can or write
lor tree catalog . over 100 prodocts .

Run upta1.5II. PEP and malch any teedUnl con­
tinuoustylrom 1.8t0 3O 114Hz: coax, balanced line
or random wire .
Ughlld Cross-needle Mltlr reads SWR , lorward
and reflected power in one glance . Has 300 and
3.000 watt ranges. 6 position antenna switch
handles 2 coax lines, wire and balanced lines.
4:1 balun . 250 pI , 6 kv variable capacitors . 12
position ceramic inductor switch . New smaller
size matches new rigs: lOll. )( 4Y, )( 14\
inches. Flip stand toreasy viewing . Requires 12V
lor light.

MFJ 's Fastest Seiling TU NER

MFJ·94'O $99.95

MFJ', falttlt IIUlng tuntl' I*klln pI.nty of new
futures . Hew styling! Brushed eiummum front.
All metal cabinet. New SWRIW.nmet,r! More
accurate. Switch selectable 300/30 watt ranqes.
Re;!d forwilrd/reflected power .

Hew antlnllllwitch! Front pane! mounted . se­
lect 2 coa.. lines, direct Of through tuner : rilndom
wirefb;llanced lineor tuner byp;!ss tor dummy lo<'d.
H.. • Irwound Inductor! ltIrger more effiCient 12

positiOn ?irwound inductor gives lower losses and
more w<msout. Run up to :lXI RF power output.
Matcha Im'ythlng from 1.1 to 30 MHz! dipoles,

Inverted vee , random wires. verticals , mobi le
whips, beams, balanced and coax lines.
8ullt-ln 4:1 balun far balancld IInl•. 1lXXl V ca­

pacitor spatlng . Black. 11 x3 x7lnches. Works
with all solid state or tube rigs. Easy to use any­
where.

MFJ 's 1.5 KW VERSA TUNER III
OFJ.9628 $229.95
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W elco m e , Newcomers!
W c1come 10 Amateur Rad io! Ham lingo

can baffle a newco me r at first. but it
doesn 't have to be a real impediment. Check the
glo ssa ry o f term s bel o w t o h elp you
explore this fascinating new world.

Ra d to Spectrum
Radio waves. heat (infrared), vis ible ligh t.

ult raviolet light , a nd x-rays are all pan of the
e tec t r o m ag ne r lc s pect r u m . A s t he te rm
radio wave implies, radio signals osci llate up
and down much like waves in the ocean. How
qu ickly a wave moves up a nd do wn is ca lled
freq uelK",. and is measured in cycles (oscilla­
tions) pe r second or He rtz (lh ) . Ki lohe rtz
(k Hz) and Megahe rtz (M Hz) re fer to lhou!'ands
and millions of cycles pe r second. respectively ,
and are common units of radio wave freque n­
cies. Another measure of a rad io wave is wave­
length . which is the dista nce between peaks o f
the wave . The higher the frequency , the sho rte r
the wavelength . Rad io waves are divided in seg­
meen or band... Here are a fe w the ham commu­
nny is most interested in:

~1t'-Medium Frequeocy- JOO kHz- 3 MHz
This includes the AM broadcarst ba nd 535­

1605 kHz and the l60-mete r ha m ba nd (l RO}­
2000 kHz) .

H F-High Freque ncy-3-30 MHz
This segment covers the 80/75-, 40-. 20 -, 18-.

15-, 12-, and 10-meter ba nds. This is the most
popular regio n for worldwide OX. o r long-dis­
tance operat ion .
" lI t -_ Ve ry H igh Freque ocy- 30-JOO MHz

Ou r t w o ba n d s o n t hi s a re 2 m e ter s
( 144- 148 MHz ), and 1.25 meters (220-225
MHz) . The two meter band is j ust above the FM
broadcast band . Repeaters , stations that rece ive
a nd rebroadcast signa ls to allow broade r area
coverage. are extre mely popular at these fre ­
quencies. The cha racte ristics of VHF signals
mean that communications are often limited to
hneof sighl.
UH r - Ultra -High Freque ncy
- 300-3000 MHz

UHF communications are abo limited in area
coverage. and repeaters abound on the 70-em
(420 -450 MHz) ba nd . The 23-em (1240-1300
MHz) band finds increasing use these da ys , but
the 33-cm (902-928 MHz ) band is vin ua lly un­
populated th roughout most o f thc country . Ma ny
hams enjoy satellite rha msat) a nd amateu r tete­
vision (A1"\') communications at these higher
freq ue ncies. Frequencies abo ve UXX) MHz are
generally called microwave.

Mud es

Mode has ma ny mean ings. but here it is the
method used 10 package information on a radio
wave.
C W -Conlinuous w ave

Amateur radio's first mode ofcommunicalion
was conunuocs wave or CW. wh ich was useful
for Morse code . This wave is tra nsmitted 10

produce a lone whose le ngth can vary ("dits"
a nd "dahs" ), and shut off for spaces between
tones . Morse code is still referred to by ha ms as
CWo
A~I-Amplitude Modulatio n

Our firs! voice mode.

F~I-Frequency Modulation
The first h i-fidel ity mode .

SSH- Single-Side Band
A n AM signal has two sidebands, called Up­

per-Side Band . o r US B, and Lower Side Band ,
o r LSH. Both sideba nds contain the same infer­
marion. A clever way to save space on o ver­
c rowded frequencies is to use only one o f the
s ide bands, but SSB equipment is more co mpli­
cated than old , double sideband (DSB) A M ra­
d ios . SSB development was a major advance in
rad io communications .

Di~ital Modes

Information in this mode is represented by
d iscrete units, or ones and zeros. Read up on
these in our Packet and RTTY Loop colum ns .

RTTY- Rad io Teletype
RTTY sends characters as combinations of

two tones. One tone represents ones. the other
zeros. For example. the letter A is 11000, and B
is 10011. RTTY is a more efficient and faster
mode than C W , because tone combinations are
machine-genera ted from keystrokes o n a type­
wri ter-like keyboard .

,\.\ ITOR-e-Amateur Te jepriming
O ver Rad io

A MTO R is a special form of of RTTY that
checks itself for errors that arise du ring trans­
mission . It was int roduced about 10 years ago.

Packet Radio

Packet is latest in amateur digual communica­
lions, and one o f the mosr fasclnarmg modes.
Discrete "packets", or bursts , of informat ion
are sent back and forth between packet stations .
Each packet contains II line of information, sra­
rion to a nd fro m add resses , rou ting data , a nd
e rro r correct ion codes . The protocol , or method
o f cod ing within each packet. is also referred 10

as AX ,25 , an amateur implementationofa com­
mercial system . Packer is convenient for com­
purer -to-computer com m u nicat io ns. Ma ny
ham.s set up bu lletin boards lHRS) nOI unlike
computer BBSs accessed on telephone lines.
The rad io modem thai inte rfaces the computer
with a transceiver is called a T/'Ir;C , o r Tenninal
Node Controller . TNCs are the rad io equivalent
to telephone modems . T hey lake data from a
computer, " package" it, a nd send it on to the
transmitter .

Ima~eModes

These modes convey images . What follows
are the three most popular in amateur radio.
Look for more infonnation on these modes in
ou r ATV (A mateu r Te le visi o n) a nd in ou r
w eathcrsars columns .

FST V- Fast-Sca n Television
This is the mod e used to carry images to your

TV scree n. Hams have adapted this TV technol­
ogy for their own needs and to see other opera­
tors tha t they have contact with . Color FSTV has
recently become more popular.

s..'iTV-s-Slow-Scan Television
So named because it requires a lmost 9 seconds

to scan and di splay an image o n the CRT .

FAX - Facsimile
Similar to SSTV , except that the scan rate is

much slower ( 1-2 lines/second ).

" Q" S IGNALS

The language of amateur radio is riddled with
s trange three-le tte r wo rds beg in ning w ith
" O"-you may have noticed that four of our
monthly departments are tilled with 'em.
They first ca me into being in the code-only days
10 a way to reduce common questions and slate­
me nts to a short code a nd ma ke communications
more effici ent. " 0" was likely chose n as the
first lctter because it' s the least common letter in
the alphabet. and always a lways followed by
" U " - if it was followed by anything else. it was
a sure bet that il was a axle .
" 0 " signals ca n be either quest ions or state­
mems . H ere a re the most com mon o ne s .
followed by an example. :
QRI..- · ·Are you busy? I a m busy ." Send this to

see if a freque ncy is d ear .
QRM- "Is my transmission interfered with?
Your transmission is being interfered with. "
Oflen said " Q-R-Mary" to di stingu ish it from
QRN .
QR....- ..Are you troubled by static? I am being
troubled by static ." Often said " Q-R-Nancy" .
QRP- " Shall I decrease powe r? Decrease pow­
er" . Tbere are some hams devoted to elegance
of low-powe r o peralion. M ike Bryce WB8VGE
devotes his QRP column 10 the m .
QSH- " Are my signals fad ing? My signals are
fading" Often said " Q-S-Baker" . " T here' s a
lot of QSB on the hand "
QSL-" 00 you copy me . do you acknowledge?
I copy . I acknowledge" . Hams exchange OSL
ca rds to verify the ir contacts with each orbe r.
See " OSL o f the Month .. on page 6 for colo rful
and imaginative examples of these.
QSO- Conve rsa t ion . " Tha nks fo r the QSO.
Old Man" .
QSY- " Shal1l change frequency? C hange fre­
quency . " " Let's QSY up 5 kHz. "
QTH- Location . " My QTH is Peterborough.
NH ."
QRX- " When will you ca ll me again? I will
ca ll you at (hours) on (kH z) . " Our QRX column
is devoted 10 Amateur Radio news .
QRT- " Shalll stop send ing? Stop send ing ."
" The phone 's ring ing , I must QRT. ' ·

JUST PLAIN JARGON

What ' s a language without fun words and en­
dearm e nts ? F ollowi ng is a li st of a few
of o u rs. (Again , mo st d esce nd from the
Cw -only days).
DX- Long Dista nce .

On HF this could mean contacts outside a
ha m ' s o wn coun try , bUI on V HF/UHF DX
could be the next co unty.
OM - OldMan

Man o f a ny age .
YL" Young Lady" .

Unmarried woman of any age .
XYL " ElI Young Lady" . Wife .
Harmonics

Children o f the O M and the XYL.
88s

Hugs and kisses
And lastly ...
13s-

the very best to you! Enjoy our magazine !

. . .de KA I HY
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serious increase in Novices in
years . Will we be able to keep it
up? ThaI's largely in the hands of
our Clubs. II they run Novice crass­
es and get radio clubs going in
the ir loca l schools, we ' ll see
things improving.

One more powerful factor is at
work. Fred Maia W5YI, together
with Gord on Wes t WB6 NOA,
have put out a Novice Voice Class
package-booklet and tapes . The
best part of it is they've gotten Ra­
dio Shack to list it in their catalog!
That could get the product where
mill ions will see it. lt sure isn't ao­
ing to hurt ,

I tried a few years ago to interest
Radio Shack in a similar project,
but they didn 't see amateur raotc
as having any pro spects fo r
growth then. Heck, they wouldn't
even test the idea just to see if it
would work. Let's hope it works
out and Shack will con tinue to car­
ry the product.
Culture Shock

If we really do start seeing
youngsters showing up on our
bands we're going to have some
problems. I'm not talking a gener­
ation gap-we've got a double
generation gap. Most of us are
about 45 years older than the new­
comers, so we're going to have
some problems finding things to
talk about.

Heck, I find I'm having prob­
lems-and I 'm the same age
as the average ham today . The
d ifference is that I've chosen
not to retire, so my interests are
quite differen t. lt seems to me
that abou t 90% of th e hams t
find on the air today are retired­
which is lOgical. The few who are
still working are earning a living
instead of operating. So the re­
tirees, who can ham during most
01 their waking hours, are who's
there.

How are you going to communi­
cate with a 13 year old? At least
twenty years ago you had some
teenagers around the house, so

Conlinued on page 12

by crying that the CSers were
coming.

I'm glad that the FCC didn 't give
up--even if they were responding
more to the commotiOn over the
threatened ham 220 loss than any
serious interest in rebuilding our
aging hobby.

My goading of ham clubs to
get bUSy recruiting Novices has
been having an effect . The Nov­
ice voice rules have given them
a powerful tool-and they're
using it. The l eague has also
been voicing an increased con­
cern-another prod to get clubs
moving .

We have one other force help­
ing us-the sun . With the sun
spots increasing we're getting
more and more openings on our
higher bands-plus more hours of
acton on 20m. This has increased
the general ham energy level,
building up spirits . II 's difficult to
get all excited about a hobby
where th e c rummy bands are
dead most of the l ime.
A Serious Increase

So we're start ing to see the first

Wayne Green

ROSIER PROSPECTS
Things are coming together for

",-we're finally heading in the
right direction ... newcomers are
up. After a 10% loss in newcom­
ers per year lor severer years
we 're seeing a turn-around. No, I
don', ascribe it all to the Archie
comic book.

The critical element was the re­
cent Novice voice breakthrough­
and lor two reasons. Obviously
the idea of being able to enjoy
ham repealer communications is
attractive, even restricted to 220
MHz . Bul perhaps an overlooked
aspect of this is the impact of
the new regs on ham clubs ...
who suddenly have seen an ind io
cation that the FCC admits there 's
an emergency .

Of course , the FCC telegraphed
the ir concern over the gradual
dying 01 the hobby when they
tried so hard to replace the code
requirement with a more diffi·
cult technical test . Many ama­
teurs ignored the technical as­
pect 01 the proposals and whipped
up emot ions in less-smart hams
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2 m and 70 cm FM compact
mobile transceivers
The all-new TM-221A, TM-321A and
TM -421A FM transceivers represent
the " New Generation" in Amateur
radio equipment. The superior Ken­
wood GaAs FET front end receiver;
reliable and clean RF amplifier cir­
cuits, and new features all add up
to an outstanding value for mobile
FM stations! The optional RC-10
handset/control unit is an exciting
new accessory that will increase
your mobile operating enjoyment!
• TM-221A provides 45 W, TM-321A,

25 W. The TM -421A is the first 35
W 70 cm mobile! All three models
have adjustable S W low power.

• Selectable f requency steps
for quick and
easy OSY.

Optional Accessories :
• RC-lO Muttl-Iunchoo handsel remote ccotrouer
• PG-4G Extra conlrol cable. allows TM-22W
TM-421A lull duplex coerenco « PS·50/ PS·430
DC power supplies . T5U-5 Prog'ammable CTCSS
decoder . SW-l00A Compact SWRlpowertvoll
meter (1.8-150 MHz) . 5 W-l00B Compacl SWRI
cowewort meier (140- 450 MHz) . SW·200A SWRI
power meier (1.8-150 MHz) • SW-200B SWRlpower
meter (140-450 MHz) . SWT-1 Compact 2 m

• TM-221A receives from 138­
173.995 MHz. This includes the
weather channels! Transmit range
is 144-148 MHz. Modifiable for MARS
and CAP operation. (MARS or CAP
permit required) (Speclflca!lo ns guaranteed
for Amaleur band use only.!

• TM-321A covers 220-224.995 MHz.
The TM-421A covers 438-449.995
MHz.

• Bu ilt-in front panel selection of 38
CTCSS tones. TSU·S programmable
decoder optional.

• Simplified front panel controls ­
makes operating a snap!

.16 key DTMF hand mic., mic. hook,
mounting bracket, and DC power
cable included.

• Kenwood non·volatile operating
system. All functions remain Intact

even when lithium battery
back-up fails. (lithium cell

memory back-up -
est. life S yrs.)

antenna tuner (200 W PEP) - SWT-2 Compact
70 em antenna tuner (200 W PEP) • Sp·40 C0m­
pact mobile speaker . SP-50B Moblle speaker
• PG-2N Extra DC cable • PG-3B DC lIne noise
M er . MC-60A. MC-eO, MC-85 Base stanon n ses
• Me·55 (8-pin) Mobile rrsc. with gooseneck and
tune-out t imer . MA·4000 Dual band antenna w,th
ouprexer (mount not suplJlled ) . MB-201 Extra
mobile mount

• Packet radio compatiblel
.14 tutl-tunctlcn memory channels

store frequency, repeater offset.
sub-tone frequencies. and repeater
reverse information. Repeater offset
on 2 m is automatically selected.
There are two channels for "odd
split" operation.

• Programmable band scanning.
• Memory scan with memory

channel lock-out.
• Super compact :

approx 1-1/2" HxS·1/2"Wx7"0 .
• New amber LCD display.
• Microphone test function on low

power.
• High quality, top-mounted speaker.
• Rugged die-cast chassis and

heat sink.

RC-l0 Remote Controller
ForTM-22W321A1421A. Optional
telephone-style handset remote
controller RC-10 is specially
designed for mobi le convenience
and safety. All front panel controls
(except DC power and RF output
selection) are controllable from the
RC·10. One RC·10 can be attached
to two transceivers with the optional
PG-4G cable. When both trans­
ceivers are connected to the RC·l0,
cross band, full duplex repeater
operation is possible. (A control
operator is needed for repeater
operation.I

KENWOOD
KENWOOD U.S.A. CORPORATION
2201 E.DominguezSt., l ong Beach,CA 90810
P.O. Box 22745, Long Beach,CA 90801-574 5
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GMT Dying

Mobile Op Illegal?

Thanks to . • .

Miami Pope Visit

Dan Shaw YK3DHFNKI HI has returned to
this rare OX spot lor another 6-month stint.

country. The A.A.S.D., formerly the Spanish
Sahara, is located on Afr ica 's northwest
coast. The project was final ized in September,
and is expected to be carried out soon. They
will enter the RAS.D. from Algeria .

Aussie Novice 2m
Phone?

Heard Is. Reheard

A pro posal generated at the 1987 Federal
Con vention to g ive Austra lian Nov ices
phone privileges on the entire 2-meter band
received full support from Federal Councillors
from all divisions except VK1. Apart from
providing Novices more incentive, it arose
from two considerations:
«To give a common band for Australian pan-li ­
cense Class communications,
-To accomodate the recent VJ/JA reciprocal
licensing agreement. Japan has a long-stand·
ing amateur Telephone-on ly license grade
wilh VHF operating privileges and a no-code
proficiency exam . Australia still has no no­
code license crass.

Despi te nearly unanimous support, this pro­
posal was ignored at the Convent ion and so
may have to wall for another year.

W es tlin k , TSRAC Bulleti n ,Delaware­
lehigh ARC News, W3PYF, VK3YJ, W4ATE,
and VE3JPP lor this month's news items.
Keep'em coming to : 73 Magazine, WGE Cen­
rer. 70 Rt. 202N. Peterborough, NH 03458­
11 94, Attn: QRX

A Miami Rad io Club coord inated communi­
ca tions for the recent visit of Pope John Paul
lito that ci ty. The Miami Archdiocese seiectec
the socreoac fntemacjonat De Rad io Afi­
cionados to organi ze and plan the communi­
cations lor the Pope 's visit to Miami on Sep­
tember1Q-11 .

SIRA Prez Rafael Estevez WA4UG took an
unpaid leave of absence from work and
worked around the clock for the last four
weeks to prepare for the Pope's arrival. He
trained personnel and volunteers to operate
115 hand-held and 3 base station commercial
rad io units. Dubbed " Operation Omrudirec­
ucnal,' the Miami Papal network used a pair
0 1 commercial UHF repeaters, and several

UHF and VHF simplex channels. Other hams
and secret frequencies were in reserve for
emergency situations.

Western Sahara
=

In 1937, the Minnesota Legislature passed
a law prohibiting rad ios in cars thaI could copy
police and emergency service transmissions.
It is shU on the books, which means any mobile
amateur in this state could be subject to arrest
due to the wide frequency coverage of cur­
rent rigs .

Hams organized a movement to change this
law, and a biU is now working through the
legislature to make it legal for hams to have
that receiving ability, provided:
-ccnvctec lelons wait 10 years after their
sentence expiration 10 use such a radio.
-socn radios must be under the direct control
of licensed amateurs. No unlicensed persons
ca n operate these rigs, even to receive .

This example can serve as a model for ama­
teurs in states that still have such outmoded
laws on the books .

The Lynx group launched a joint project
with the Saharan Arab Democrat ic Repub­
lic (R.A.S.D.) authorities two years ago with
the aim to establish amateur radio in this

The six atomic clocks at Britain 's oldest
scientific institution, the Royal Greenwich
Observatory, are running down . The observa­
lory that gave the world GMT, marked the
Prime Meridian, and became the ultimate ref­
erence point for anyone sett ing a precision
timepiece wiU be forced- 312 years aher its
inception-to ask others what time it is.

Le Bureau International de I'Heure (Interna­
tional Time Bureau) in Paris will become the
new standard, atter the Greenwich clocks tick
thei r last.

time or frequency is available. The first 10
minutes of the hour operators will listen for
QRP stations, and at the half-hour for handi­
capped operators.

The calls are VK9YH Hans and VK9YV
Victor . QSL via QSL Manager VK9YC or direct
10 F6GVD.

Several new mainland Chinese stat ions are
report ed on the air. BY1CKJ says to QSL
to Box 6206, Beijing. Peoples' Republic of
China. Also, BY5RT gives Box 707, Fuzhou,
Peoples' Republ ic of China, as his QSl route .
Finally, BY2HIC has been heard on 14.028
MHz at 0326 with an operator named Wendy
at the stat ion controls.

Running Dogs '
Choice

Congrats to
KA9PMK!

430-440MHz
Threat

Ears to You

David Ro senm an KA9PMK received the
1987 Young Ham 01 the Year Award et the
ARRL Southwestern Divis ion Conference
in Scottsdale , Arizona, on October 10th. The
16 year old Advanced Class licensee has
been on the air since age 11. The precocious
young man has devoted countless hours
to public event co mmunications support and
recently served as aid de camp 10 US Olympic
Committee President Robert Hernuck. David
helped translate Spanish and Portuguese
during the Pan American games in Indiana­
polis . He also speaks Italian and French .
Westlink and Yaesu USA presented David
with an FT·757 HF transceiver and power
supply .

The possibility of hams losing this spec­
trum hemisphere-wide looms.Vern Riportel­
ta WA2LOO reports thai Friday, September
25!h , the representat ives of the Mexican gov­
ernment at the 1987 Mobile Rad io World Ad­
ministranve Rad io Conference in Geneva put
forth a demand 10 reassign the current ama­
teur radio spectrum from 430-«0 MHz to
land mobile use on an expedited bas is. Mexi­
co indicated it had strong support from other
Central and South American nations, and not­
ed that even if it were turned down by the
WARC body as a whole, it may unila terally
mak e this reallocation. The US delegation
was caught off-guard by the unexpected m0­

tion and spent lhe weekend attempting to rally
support for the measure.

Cocos-Keeling
Starting November 25th , 1987, F6GVD
Hans. and GJAAV Victor will be QRV from
Cocos-Keeling Island for 2 week s. No scecmc

100 sight -handicapped rad io stations
throughout the USA are broadcasting special
news, editorials , and programs as varied as
the workf itself, for the sightless, and anyone
else with a read ing disability.

This free service is operated almost entirely
by volunteer readers . Special closed-circuit
receivers are also furn ished at no cost.

Anyone with a visual impai rment may locate
Ihe reading service nearest them by writing to:
the Assoc iation of Radio Reading Services,
1133 20th St. NW, Suite 250, Washington DC
20036.
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Kenwood has been producing the finest
communications equipment forover three
decades. Kenwood is the name recog­
nized the world over as the number one
manufacturerofAmateur Radio equipment.

Being number one means that we are
committed 10 offeryou the finest selec­
tion 01equipment available. It's all here­
everything for a tnJly 'too notch" station.
Commercial grade receivers for the Shorl
wave Listener. The latest in 220 MHz

transceivers for the enhanced Novice.
The linest selection of VHFand UHF rigs.
Our legendary HF line continues 10 earn
top billing in Product Reviews, winning
contest stations,and OXCC Honor Roll. All
in your choice 01 base, mobile, or portable
packages.All designed with the latest
innCl'Jations In communications technology.

'Nhen you are on the airwith a Kenwood
rig, fellow Amateurs recognize that
"Kenwood Sound-- it separates you from

the pack and lets everyone know that you
are serious about communications,
whether it's traffic handling,contesting,
OX chasing,or just plain rag chewing.

Leading edge technology, and superior
field-proven performance-that's the
Kenwood Experience!

COntact your nearest Authorized
Kenwood Amateur Radio Deater for more
details on the hottest ham gear In the
world!
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VALOR ENTERPRISES
185 W. Ham ilton 51.
West Milton. Ohio 45383
Ca ll To ll Free :

1·800-543-2197

Quality, Perform­
ance and Value·
the better Part of
Valor!
Antennas,
Mounts and
Accessories for
Land Mobile.
From 30 to 900
MHz

yes-no on that pai r , the re ' s a
group 01 us who get out to Colora­
do the second week 01 January
mosl every year and burn up the
slopes and the Aspen repeater.
HTs in hand.

This got started as a small ham
industry meeti ng back in 1976
pro""dmg a medium for a lew man­
uracusers and dealers to get to­

qetner 10 talk about hobby and m­
dustry problems. Local and ...sea­
honIng hams JOined m, so now it's
just a general ham skimg week m
Aspen

We not only have a ball on the
slopes . me acres-s ki is fun . 100 .
With group dinners at dI fferen t
restaurants ellery night.

For some reason the second

week of January usually " nds As·
pen almost deserted. so there are
no lilt lines and no problems get·
ting seats in restau rant s, l et me
know il you think you can make It,

Yes. there' II be some Willes
and the skiing skills range goes
from bunny to qunq-no. I'm a last
intermediate. bul slowing down as
myoId bones get brittler m

ASPEN HAMFESTETTE

You a skier? Doing anythlOg
special in January? tl l' ...e gat a

hasn' t been re...rewed In 73 . Heck .
I want to know as much as you do
how something new works,

Speaking ot new. we·...e got my

new namsnack pe rkIng. When we
moved 73 from Pet erborough li...e
miles up to Hancock I had to start
o...er. We·...e a ruce lower and a
massive Sommer amer ma-c-dnv­
en by the ICOM 761 . Now and

lhen someone gels th rough 10

rare OX betore I do . but not oeeo.
The Iirst day I gOI It on the air I
worked five HLs lor Ihe Worked All
Seoul certi ficate (WAS) What a
delight to call someone and know
he 's going to come back.

The re's no way I can out in
the hammi ng hours I'd like , not
with live other publ ications-plus
so me o ther small businesse s.
So I need he lp in gell lOg my
namsnack set up l o r O SCAR .
act!...e on packet. more functions
on my repeater. and so on . Find
ham hetp today? It isn' t easy , I'd
love to hear from anyone w ho
mIght be in terested.

has 10 the past. Not that many
readers know where I actually
stand on many ttunqs because I
can argue heatedly either way­
and do.

Finding younge r hams for the
73 stall has been very d ifficu lt ,
When I first mo...eo to Peterbor­
ough 25 years ago t had no prob­
lem in attracting a whole bun ch 0'
young college dropou t hams , We
had a ball , Ii... ing in my eo-room old
hou se with me cooking the meals,
But WIth so few young hams to­
day. there' s almost no one in ter­
ested 10 making amateur rao.c
thei r caree r.

Well . if I cen'tunc young hams
to work in my namsnace tesunq
new gear as It comes out. perhaps
YOU'll lend a hand . Whene...er you
buy a new piece 0 1 ham gear I

WIsh you 'd chec k it out for a
few weeks and then write and let
me know what you think of II. I'm
not so much interested 10 lab

73 GRQWTH

mea surements as your objective
experience ,

Let me know how easy it was
to set up and use. How are the
controls? Are they easy to use?
Are some missi ng? Are some
superfluous? How about the Qual­
Ity 0' construction? 11 you nave
any problems. how 's their cus­
tomer servrce? Perhaps you 've
made some changes wh a t
and why? If you' II let me know tIow
the gear is working for you . I'll
pass It along in 73 so we can all
oenetu from your good or bad
e xperiences.

Maybe you've fmally galien ec-
Let' s see -c-outsrde of the hams tl...e on packet and would like to

who are mad at me 'or wannnq ten evervooov what fun you're
to subsutute a tougher tscnm- navmq . I'd love to have se...eeer
cal exam for the code-those who let ters a mon t h fro m readers
are mad at me fo r wantmq to in· who've tried new ham interests
crease the code speed - those an d are fired up about 'ern.
who are mad at me for criticizing We' ll be looking for hams who
the ARR L- those who are furious can write to help us lest out new
WIth me for supporting ARR L- gear , No, you don't get to keep
those who hate me fo r being pro or It-all you gel is the fun, the 'a rne
can on a hundred subjects-yes. and a Iew bucks to keep your WIfe
outside of mat rnajonty. 73 has QUIet. 1don't want mere to be any
been growmg 'aster man It e ...er ham gear on the market wtuch
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from page 6

you weren 't complet ely oul 01
toucn My youngest daughter .s
17 now . so I have an idea 01what
you 're up aqa.nst

Thei r world is scnccr. dates ,
sports . rock music _ while yours
is golf. picnics, 807s and TV.
Great mi x. It doe sn 't even help
haVing been through the wood s
before. because most teenag­
ers are co nvinced they know
more than we do and don', want
'0 hea r about it. Kennedy and
l incoln were assassinated presi­
dents-his to ry . Lucy? Who ' s
l ucy?

Ir s going to be duncutt. and
we're going 10 need some help_
let's nol fight il because these
NOVIces are our ucear to holding
our t-eqoencres . No matter how
eittcun. treat 'em nqtrt . make
'em welcome . Gel "em to your
club and see Ihat Ihey have lun .
There 's no way you'll be able to
give the m too much allen lion. In­
vue 'em to your shack . If you 've
got a bIg SIgnal. let 'em enjoy talk­
109 to some OX.

Due to the usual absurdity of
go ...ernment regu lations you can
leI a pre-Nov ice operate your sta­
non While you are " 10 contrcrv-.
like sIttin g nearby , But a Novice
can only operate m the bands he 's
licensed to use. Great, eh ? You
can let 'em talk . but you have to
switch . Your mother. it she isn't
licensed . can operate the SWI tch
N o . don't as k me abou t the
VOX and please don 't ask the
FCC erther. Just ga ahead and
Shut up

The FCC WIll leI you do almost
anythIng you want matisn't actu­
ally prohibited-unless you ask.
Then Ihelr normal response IS to
protub.t It. That's the only sa fe
mo...e lor caree r bureaucrats.



High-Class Hand-Held Hamming

Kenwood TH-215
Handheld

73 Review

No matter how many times you look at or
think about today's equipm ent , one tact

becomes clear: It 's amazing how much manu­
facturers are cramming into smaller and
smaller spaces. For example, the Kenwood
TH-215A two-meter transceiver packs a lot
more wallop than the handheld it replaced (the
25(0) more than a year ago-in a package
met's the same size. In tact , the TH-215A cor­
rects many of the things thai I find somewhat
troublesome on my own TA-2600A.

Great Stuff!

Take the squelch , for Instance. On the TA­
2600A, Kenwood combined the squelch and
volume controls into one posi tion, rather than
two. The manufacturer did th is by using con­
centric ccrn rots. one shorter than the other.
The only problem is thai many times when you
tum off the 2600, you open the squelCh and
that can be a shock when you're nol expecting
it. On the 21 5, the squelch and volu me con­
trols are in two positions, as they were on the
older Kenwood TR-2500A, which preceded
both the 2600A and 215A.

Another area that Kenwood improved upon
is the liquid crystal display. On the 2600A, it is
small but usable, and there is realty no easily
distinguishable way to determine the mode
your rig is in-c-carrier-operated squelCh for
scan or priority mode, for example. Yes, there
are indicators in the disptay, but they are small
(a C lor carrier-operated squelch) and easy 10
miss in the display. On the 21 5A, the display
shows not only if the rig is in priority , but there
is also a clear indication of the rig 's mode in an
easily visible grid at the bottom of the display.

Another interesting feature 01 the 215A is its
multiple tone capabili ty. Instead 01 registering
command entry into the microprocessor-con­
trolled handheld with simple lones as was the
case on the 26OOA, you now have a range of
tones which inercete an action has taken
place. Each action seems to have a different
sequence of tones, which is a good re inforce­
menl if you have doubts that Ihe action you
wanted really happened.

Still another improvement is the scan rate.
Like the 2600A, the TH-215A has 10 memo­
ries and cttsets are stored for each memory,
as well as any subaudible tone which may be
needed. On the 26OOA, there was no built-in
range of subaudible tone s. Instead, you
had to buy a separate module to ecuvate any

b}' "fare Stem N IBLH
Kenwood USA, Corp.

220 1 E. Dominguez St .
Long Beach CA 90801

Price : $ 323

tones. It's a nice improvement and should be
welcomed by those operators who need this
feature.

Another improvement for Ihose who like 10
monito r many repeaters is a higher-speed
scan rate for the 215A. Where the 2600A im­
proved on the older 2500, the 215A rockets
past the 26OOA. The scan rate seem s on the
order of about 8 to 10 memories a second ,
which means that you' ll seldom miss acower­
eencn. unless you have the carrier-operated
squelch feature activated . If the carrier-oper­
ated scan reerure is activated, then you' ll li nd
the rig stays with one aso until it's over and
then moves on when tne tail d rops.

The list Goes On

The list of improvements goes on and on,
but here's a look at some of the other key
Changes: signal strength meier is now part of
Ihe LCD, rather than at the top 01the rig as on
the 2600A; the keypad is smaller and uses
so ft-feel rubber keys which should last for a
white; the reverse switch is on the trent 01the
rig instead of the top; the offset switch is also
on Ihe Iron t, instead 01 the top, and the en ter
key is plainly labeled . Also ,the keyboard lock
and lransmitlock functions are no longer sep­
arate and on the side of the rig where it's easy
to forget them. Instead , they are on the key­
pad, too.

With th e number of functions that have
been included on the front of the rig and with
the ease of access, it's quite evident that Ken­
wood is fina lly realizing that many handhelds
are used in place of mobi le rigs, especially
when you consider that most handhelds are
now capable of three to five wens of output.

The TH-215A falls ln to the five-watt catego­
ry. Using a lightweight metal (magnesium,
probably) rear case as the heatsink, the TH­
215A is capable of five watts 01output when
13.8 VOC is appl ied to the rig.

Another leature surely everyone will like is
the 215A 's extended receive capbi lity. It re­
ceives from about 141 to 163 MHz, which
makes this rig useful for those people who
want to listen to pubtic service frequencies or
the National Oceanic and Atmospheric Ad­
ministrat ion's broadcasts in the 162 MHz
range. Of cou rse , this is also a bow tc corncen­
uve press ures because other rigs have had
this feature lor a long time.

Some other interesting features 01this rig

Photo A. The Kenwood TH 2J5A Handheld.

incl ude the ability to store odd offsets in mem­
ory 10; a battery saver which extended battery
life; a tone squelch setti ng which works in
conjunction with the bu ilt-in lones capability;
memory lockout to skip over unwanted fre­
quencies, and the mult ifunclional display .

This package also comes with some good
specifications. For example , it has three out­
put levels, about 200 mA on low power, 2.5
watts on high power with the battery, and five
watts with 13 .8 v ee: maximum deviation is
preset at the factory at 5 kHz; sensitivity of less
than 0.2 uV; squelch sensitivity of 0.16 uV;
selectivi ty 01 more than 12 kHz at -6 dB and
less than 24 kHz at -40 dB , and 350 mW 01
audio, which is more than adequate in most
situations.

Swapping Accessories

1I you are in the market for th is rig be aware
of several things. First, unlike other, older
handheld series that Kenwood has manufac­
tured, the TH-215A has nothing in common
with its predecessors. For exa mple, I can use
2500A accessories with the 2600A and vice
versa . But, I can't use anyth ing more than the
speaker-microphone of the 2600A with the
TH-215A.

Al so , th e batteries have chang ed with
Kenwood opting lor the Motorola style twist on
ballery. So. where some people may have had
probl ems with rails breaking on the older plas­
tic baltery cases, especially when the battery
dropped. it is like ly other people will have
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problems with the two plastic retaining tabs
which extended from the base of the TH-21 5A.
This is only a observalion, rather than an
empirica l result from prolonged testing . It is
more than likely that people will use this rig for
years with no problem.

If you plan to use the five-watt capability
when you 're d riving , be aware that the meta l
case becomes quite hot to the touch and if you
lay it on plastic , it is concei vable you may mar

the plastic with the rig . Be sure to keep it so
that air circul ates freely around the handheld .

Finally, where Kenwood's documentation
used to have a few prob lems, the instruction
manual they send with the TH-21 5A is barely
uroerstancabie and other than providing a
semblance of an idea of what each function
does and how to do it, you can prObably figure
out each function yourself about as quickly. It
also omits certain things, evidently assuming

that hams are litt le more than appliance oper­
ators . One of the key items that is missing is
how to wire up a speaker-microphone or head­
set of your own . It's nowhere to be round .
although yoo are told how to wire up the 13.8
VOC plug.

Overall, the Kenwood TH-215A is a worthy
replacement for the 2600A. It's worth a look
and , in fact , if I was in the market for a hand­
held today, I'd probably opt for this one.OJ

The Kenwood TH-205AT Two-Meter Handheld
by Larry Ledlow, Jr. NA5E

Good Heavens! Good Value!

Kenwood USA Corp.
2201 E. Dominguez St .
Long Beach CA 90810

Price: $260

TH-205AT Specifications

FrequencyCoverage: 141 .000-162.995 MHz AX
142.000-148.995 MHz TX

Power Requirements: 6.3-15 VDC Battery Pack
7.2-16 VDC External DC

Power Output 5 watts (with PB-1 orexternal DC)
zwans (with standard PB-21
500 mW Oowpower)

T he se d a ys hams shoppin g lo r a
handheld FM transceiver face some

difficult choices . The TH-205ATlAlE models
are Kenwood 's answer to shoppers lOOking
for a functiona l two-meter rig without a lot of
complicated or expen sive features they
don' t intend to use, Kenwood introduced the
TH-205 and its 70cm sister TH-405 to satisfy
those frugal hams who want good value in a
hand-held radio,

A Nice Package

The TH-205 is a standard-sized handheld.
The transceiver modu le (without the battery
pack) matches the dimensions of an ICOM
IC-2AT. The supplied PB-2 makes the
Kenwood about 'h inch taller th an the
1e-2AT with its standard BP-3 battery pack.
Specifically , the TH-205 measures 2 ¥.I - x
7 \i." x 1 liz " and weighs approximately 19
ounces with th e NiCd ba ttery pack and
antenna. Fashion-conscious hams will no
doubt rejoice to find the rig' s tasteful black
and gray color scheme matches most any
shack accessory . This attractive package
features two watts output with the supplied
PB-2 and five watts output with the PB-1
battery pack . The USA vers ion also comes
with a DC cable tooperate from any 13.8-volt
source to get 5 watts output. Low power
output is approximate ly 500 mnuweus.

The suffix AT designates the mod el
equipped with a Hi-bulton DTMF keypad.
Other features and controls common to both
TH-205 and TH-405 radios include up/down
tuning keys; th ree memory buttons; scan,
offset select ( ± /simplex), and display lamp
keys; frequency tock switch; and a multi­
purpose LCD readout with frequency, offset,
battery status, ON AIR, and channel BUSV

ind icators . The rig accepts 7.2-16 VDC in a
receptacfe adjacent to the BNC antenna
connector. It also has receptacles lor an
external speaker and a microphone. The
TONE switch atop the rig activates a sub­
audible tone encoder. Selective hams who
won't let just anyone break their squelch will
find the optional TSU-3 CTCSS tone squelch
unit absolutely essential. The TSU-3 pre­
vents the squelch opening unless the re­
ceived signal contains the appropriate tone .

On the Air

Off the shell, the TH-205AT receives from
141 .000 to 162.995 MHz and transmits from
142.000 to 148.995 MHz. The user tunes
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frequencies with the up/down buttons in
$.kHz steps . Depressing the tune buttons for
longer than a second will cause the unit to
tune quickly, somewhat greater than 3 MHz
per minute, The fastest frequency change
strategy is to select the memory channel
nearest the desired operating frequency
followed by fast tuning from the keyboard.
The repeater offset is fixed at ± 600 kHz.

Reactan ce modulation produce s the
frequency deviat ion for the transceiver.
Several hours of on-the-air tests proved the
rig worked well with favorable reports of
transmitted signal quality. Aud io quality
from the small speaker is average and un­
surprising , since the output is approximately
350 mill iwatts across 8 ohms and with
10% distortion . Noisy environments would
require an external speaker or headset. All
handhelds suffer from this deficiency.

The final power amplifier unit uses the
back panel of Ihe rig as a heat sink. This
panel becomes noticeably warm after even
short c ontacts . The ope rat ing manual
carries a wor risome warning to keep the
back panel away from plasti c or vinyl
surfaces when operating in the s-wart mode
for long periods. Installation of the metallic
belt loop on the back panel should help dissi­
pale the heat more efficiently.

Kenwood rates the supplied PB-2 at 8.4
volts and 500 mAh. This gives the user about
an hour ope ratin g time in the high power
mode. This rating assumes a duty cycle of
one minute transmissions followed by three
minutes reception . As usual, the NiCd pack
g ives very little warning of impending
depletion, and the BATT warning indicator on
the LCD se rves a useful pu rpose . The
TH-205 uses a battery saver function, which
turns a number of functions off after one
minute idle lime. The receiver reactiva tes
when it detects a signal. lithium batteries
maintain memory and VFO settings while
changing battery packs.

The three memories retain frequency and
offset information. Two keystrokes enter a
frequency into memory from the main VFO,
and one keystroke recalls the memory infor­
mation , The memory recall buttons actua lly
toggle between the selected memory and
the previous selection, whether it was the
main VFO or another memory.

The user initiates scanning on the TH-205
by depressing the SCAN bu tto n. Only full­
band scanning is available. and pressing an
up/d own tune butt on d eterm ines the
direction of scan. The scan stops on a busy
channel and does not resume until the user
presses the scan button again . The scan
rate is slightly tess than the last tune rate . 1
measured 2.9 MHz per minute. The radio
wilt not scan its memories.

Several other features are worth noting . A
MONITOR bullon above the PIT switch tempo­
rarily opens the squelch and allows the user
to quickly check the channel lor act ivity . This
prevents fumbling wilh the squelch level
setting to check for weak signals. The DTMF
saves a little work , too. The rig will remain in
tran smit mode for two seconds after the PTT
and first DTMF button are depressed . Each
subsequent press of a DTMF key also
activates the transmiller for two seconds.
Therefore, the user can release the PIT and
complete the dialing with very little hand
coordination. Users with certain physical
handicaps ma y rea lly apprec iate th ese
features.

A Winner!

The TH-205AT represents good value . In
toeay'e ham market, all hand-held FM
transceivers command respectable prices.
Price-conscious operators who are looking
for a basic HT will find the TH·205AT more
than adequate . Although a simple rig , the
TH-205 offers a few nice features without
add ing a few hundred dollars to its price.
Kenwood has a winner here.EII

Receiver: Double-convefSlOO
superheterodyne

30.825 MHz first IF
455 kHz serond IF

Sensmvity; Less than 0.25 ~V for
12dB SINAD

Selectivity: More than 12 kHz er-e dB
Less than 28 kHz at -40 dB



New FL·4 UHF
Helical Resonators

Spectrum Repeater/Link
High Perfonnance Boards &Sub-Assemblies

SCAP Aulopalch Board
. Provides all baSiC autopatch lunctions
-secweaDigil Access; 1Aux On-Qlf funct ion, Audio
AGC; Built-in timers; etc . Beautil ul Audio!

- 0/1 inhibit bd . also avai lable
.Write/cali lor details and a data sheet

. 10 Wts. Output . 100~ Duty Cyclet

. Withstands High VSWR
- r rue FM for esc. audio quali ty
. Designed speci fic ially for continuous rptr. service.
Very low in " white noise."

. Spurious - 75 dB . Harmonics -60dB.
· With .0005% precision grade xtal.
.BA-30 30 Wt . Amp board "He. l link, 3 sec. L P
filter & ret pwr . sensor.

·BA75 75 WI. unit also a",ai"ble

SCT110 VHF Xmlr/Excller Board

RPCM Board
. Used wlSCAP board to provide " Reverse Patch"
and Land-line Control of Repeater

. Includes laJld.tine "answering" circui try

Improved SCT410B
Transmitter Assy•

SCT110 Transmitter Assembly
-sen ID motm'M In shieldftl houMng
. Same as used on SCR 1000 & 2000X
. Completely assmbkl. wIF .T. caps. S0239 conn.
· 10, 30 , or75 wt. unit.

Lightning Arrester For Autopatch
-cas Discharge Tube shunts phone line surges to
g~""

- Handles up to 40.000 Amps!
•The Best deviCe available to protect Autopatch
equipment from lightning c;lamage. $17.00 + SIH.

SCT 4106 UHF Transmitter Bd. or Assy.

· Similar 10 SCT1 10, 10Wts. nom.
.lnc lUdes "on board" proportional X lal
Osc./Ollsn circuitry for VBry h igh .tabWty!

.BA....0 40W. UHF AMP. BD. & HEAT SINK

-"--"-. .~

r " " •

~. ~
•

0' . •I • . .. •
' .. .. :

•

-Improvedl Now Includes " aud io mute "
c ircuit and " Emergency Power 10"
option.
.. inpul AF Mixer & Local Mil: . amp.
• PROM Memory- 2SO bits/channel.
• Up 10 4 different 10 channels!
. Many OIher features. Factory ptogrammed.

ID250A CW 10
& Audio Mixer Board

TTC300 TOUCH TONE CONTROLLER

. High perlormance, Super versatile design. To con­
trol any ONIQFF Function at a remote site via OTMF
Radio Link .

-uses new high quality Xtal Controlled Decoder Ie.
wnJigh immunity 10 lalsing

- pecooes all 16 digits
. 3 ONIOFF FunctiOnS per Main Card. Easity expand­
able to any no . 01 functions w/Expansion Cards.

•Codes quickly field ptogrammable via plug-in ccc­
ing Cards. Many unique J.digi1 codes available. Not
basically 1-digit as With compeli1ive units .

• Lalched or putsed outputs.
•Transistor SWitch outputs can direct ly trigger solid
state circui1ry or relays, etc . lor any type of control
lunction.

- tcw Power Consumplion CMOS Technolog y.
5VDC Inpul. Gold-plated connectors.

~"--~
Plug-In

Coding Card

CTC100 Rptr. COR Timer/Control Bel.
.complete solid stale conl rollor rptr . COR ,"Hang"
TImer, " TIme-Out" Timer, TX Ioeal & remote Shut·
downlReset, etc .

. Includes inputs & outputs for panel controls &
lamps.

Power Supply Boards
· SCP 12 12 VDC @ O.3A MAX. OUT.
_ SCP5 12 12 VDC @ l A & 5VDC @ O.4A oul.

(1.1A total max . out.)

• SCP5 1:1:A As aDQve. but also wl -1 2VDC @ O. l A

SCP30 HEAVY DUTY 30 AMP
RACK MT. POWER SUPPLY

- 13.8 VOC o ut. 1151230 in. SOI60 Hz.
- 3OA @ 70% duty. 25A @ 100% duty..
- MaSSIve 30 lb. Tra nsformer & Heal Sinks.

Rece iver Front-End Preselectors

FL-4H

COMPLETE SHIELDED RCVR. ASSY.
VHF & UHF Receiver Boards
SCR200A-VHF SCR450A-UHF
• Tol. lly AdvilfIC«1 Design l
- 8 PGle Front End Fll r. + wide dynamic range­
Reduces Overload, Spurious Resp. & tnteemoc.

-$ens, 0.25 IlVl12dB SINAD typ o
-ser -6dB @ ± 6.5 KHz . -l 3OdB@ ± 30KHz. (8 Pole
Crystal + 4 Pole CeramiC Fhr• .

· 'S Meier'. Discriminator & DeviatiOn Mtf. Qufpuls!
· e . c. audiO Quality! Fast squelchl wlO.OOO5% Crys­
lal . ("Super Sharp"/F Fnr. Blsoilvsil. )

• NIIwl JOKHz B. W. IF Fi/t.,.'or High $pHd P.ch t.

Call or Write for
Data Sheets

Complete Receiver Assemblies
oRcvr. Board IT1OI.lntad in shielded housing.
-Completely assembled & tested. wlF.T. caps,
50239 conn.

-As used in the SCR 1000. Ready 10 drop into your
systeml

- UHF Revr. Assy_ Now Availabl e wlSuper Sharp FL­
4 Helical Resonators. Greatly reduces 1M & " out 01
band" interference!

.FL-6; 6Hl a Resonators wi th La-N oise Tran sIstor
Amp (2M or 220 MHz)

· FL....H: 4Hi a Hel ical Resonetors " La-No ise Tr .
Amp. in shielded housing . (420-470 MHz)

.Provides tremendous rejecucn of " out -of.
band " signals w /out the uaual lou l Can often be
used inslead Of large expenSive cavity f illers.

. Extremely helpfut at sites wilh many nearby trans­
millers to " filter-out" these OIJl-ol -band signals.

" When You BUY, Say 73" CIRCLE 5 1 ON READER SERVICE CARD
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Al.X·2T Specification.

Alinco ALX-2T
2-Meter Handheld

Hand-hekts-c-amateur personal communi­
cation devices-have quickly evolved in

the past 10 years, and the obvious trend was
to make them smaller and pack more features
in them. HTs became so over-featured. how­
ever, that soon hams demanded one with few­
er fri lls and made easier to operate . The ALX­
series HTs from Alioco, their first min i line. are
such rigs.

They have been on the market on ly since
mid-October. I spotted the a-m prototype
down at the Atlanta Hamvenl ion in July, and
220- and 44D-MHz versions are also on the
market. At the time I received the 2T lor
review, the tone boards weren't yet available.

Accessories

There are four battery packs available ,
wh iCh permit power outputs Irom two to four
watts and from 30 to 90 minutes of operation
time. This HT came with the 450-mHa battery
pack, and a charging stand that accepts either
110 VAC or 12 VDC with the AC and cigarelle­
lighter adaptors.

Conclusions

Bear in mind your particular ci rcumstances
when considering this rig. Are yo u look ing lor
a pocket-si zed rig to satisfy your basic corn­
munlcattons needs? This rig is one ct the low­
est priced uni ts available . The ALX-2T, one of
the smallest and lightest HTs on the market, is
a big contender in tccay's heavyweight HT
market m

require a Ilat-edge blade, similar to that on a
jeweuer's screwdriver, to adjust. You are also
required to carry th is special toot , though Alin­
co provides it on the carrying strap. These
controls are stiff, and in the hart-cozen times
that I reset the memory frequency, the soft
plast ic around the dial groove began to wear a

bit.
The priority function samples the alternate

channel at three-second intervals and emits a
tone when the alternate channel is busy. lis
two distractions are the raspy screech 0 1 this
lone, and the stuttering effect due to the se­
lec ted channel audio dropping out during the
sampling cycle. This stu ttering is a fea ture
com mon to most rigs wifh priority channel
scanning .

The thumbwheets lor dialing the main chan­
nel require nimble fingers. They are flanked
Irom the top by the protruding dial lamp, on
the right by the antenna connector, and on the
bottom by a small protrusion . It can be diffi·
cu lt to crank the wheels toward the lamp. In
the same vein, the keypad keys are also very
small , not widely spaced , and have modest
detent .

The Alinco ALX-2T with charging sland and
ACadaptor.

Its big advantage is por­
tabili ty . I revie wed the rig
with the 450-mAh battery

pack ( E B P· 3 N ) , which
weighs only 12 ounces and
has dimensions very close
to the ICOM lJ,2-AT. With the
smallest pack, the 2N , total
unit weight is on tv 9 '12
ounces, putt ing it under the
Kenwood minis in Size and
weight.

Now lor the disadvan­
t ages . Bear in mind that
these are ergonomic com­
ments only , and don't reflect
on the electron ic integrity of
the rig . Some operato rs may
not even see them as prob­
lems.

The biggest drawback is
the d iff icu lt-to-dial si ng le
memory c hannel. It's se t
wit h three rec essed dials on
the trent panel that co rre­
spond to the 1-MHz, 100­
kHz, and l a-kHz digits, and

by Bryan Hastings KAJH Y

Operating Impressions

I had no trouble assembling the rig except
lor a sticky battery pack . Th e antenna con­
nectors are unusu al. They are threaded and
resemb le RCA phone co nnectors. The audio
is acceptable .

green and changes 10 red in the transmit
mode. There is only one memory.

The only "scen'ueeture is the priority
switch, which allows the unit to mon itor the

alternate channel. There is a pushbutton on
the top panel lor dial and memory mode , and
one lor encoding a 1750-H z tone. This tone is
found only on the European ve rsion (2E) of
this HT, since many European repeaters re­
quire this tone lor access. The memory chan­
nel has its own 50kHz ollset swi tch, but the dial
and memory channels share the single re­
peater offset control.

The keyboard on the front panel has only
the numeric keys and the star and hatch, for
autopatching. The OTMF tones are not user­
audible.

The transceiver also has a battery-save
funct ion, set by a slide switch on the front
panel. Battery save lowers receive-mode cur­
rent to a th ird 01 the normal setting. You can
set the rig to battery save-h igh power, battery
save-low power, or high power without the
save.

Alinco Electronics. Inc .

20705 S. Western Ave ., SUite 104
Torrance CA 90501

Price Class: $250 (AC Charger. DC drop-in Charger,
Tone Board, and EBp·3N 450·mAh Battery Pack)

12dB SINAO. less than 0.25 ~V
SINmore than 26 dB at 0.5 ~V input
Less thanO.25~V
Mora than ;t 7.5 kHz at - 6 dB
less lhan ± 15kHz at - 60 dB
More than 200 mW(80 load.
10% distortiOn)

2.0 W/400 mW(7.2 V)
Reactance ModulatiOn
±5 kHz
l ess than - 60 dB

144_147.995 MHz(2D
- ro-ce +50-C
Receive Requirement

Batt. Save ON 25 mA
Batt. Save OFF 8mA

Transmit
HlQh (2 W) 750 rnA
low (400mW) 350mW

58(W)x 141 (W)X 23 (D) mm
66 (W) x 151 (H) x 28 (0 ) mm,<0,

73 Review

AF Outpul

Squelch Sensitivity
SelectiVity

GENERAL
Frequency Aange
Operating Temperature
Power Supply

DimansiOns
(includIng projections)
Waight

TX Section
PowerOul
Modulation System
Max. Freq. Deviation
Unwanted Reflection

RXSection
Sensitivity

ALX Features

The features are basic. The frequency is
ttrumbwbeet-set on the top panel 01 the rig,
with three thumbwheels for the l ·MHz, 100­
kHz, and la-kHz digits. The 50kHz offset is set
with a pesnbutton, also located on the top
panel. You cannot set a non-standard offset
frequency .

The on/off/volume switch is adjustable, but
the squelch isn't. A three-contact jack for an
external mike and speaker is between the vo l­
ume and squelch. To open the squelch, press
its button on the top panel and keep it pressed
for as long as you want it open. There is a

similar swi tch for the lamp, which glows soft

Small and Simple
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For your best price on

KENWOOD, YAESU, ICOM and

all MAJOR BRANDS dial

800·227·7373

COLORADO
COMM CENTER

303-288-7373

525 E. 70th Suite 1W

COOS Welcome

Denver, CO 80229
CIRCLE 1 7" Off MADER Sl"RYICE CARD

• HEAVY STUFF

Mall to: 73 Magazine, Circula­
tion Dept., WGE Center, 70
Rte. Z02N, Peterborough, N.H.
03458-9995 7756DX

o You're right! Let's have some fUD-slgn me up for a year of
73 for only S19.97, a savings of over 43 " off the cover price!
(WIth your paldsubscription, you'D also receive a glant DX
Map of the World-a O AE O MC O VISA O Chcck
85 value-absolutely C d# E D Ifree! ar xp. a e _ _

f or ,mrne<liate """"ee . ClII IOII, IrH 1·800·722·7790. Oller .ahel in the U,S. lltId
posse.slOtlS I", a hm~eel l,me ","~. Please allow (; weeks ' ''' pt"""",.,g of " rst
,ssue.

Face it, the world
of ham rad io is a lot more complex than it used to be . We have new modes

popping up everyday , satellites racing around the globe , compute rs,
sp read-spectru m ... how can you keep up with it a ll?

It 's easy . Every month, the new 73 amateur radio covers the whole spectrum of
amateur radio with a light , easy-going style . We 'll keep you up-to-date on what 's
happening in your hobby with an array of features. reviews. and colum ns on
everything from ATV to Packet , from QRP to DXing!

Just $19.97 will bring you 12 issues of 73 . A monthly trip to the newsstand would
cost you over $35. Find out what y OUT friends already know: the new 73 A mateur
Radio puts the fun back into ham radio!

--- --- - --- - - - - -- -
I

I

I
I Name _

I Call _

I Address _

Gly Stale Z;p__
L __
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Pele Putman KnB
353 Fieldstone Dr.
Doylestown PA 18901

ICOM's Classic IC-2AT:
The Most Popular

Hand-Held of All Time
The IC-2A T has left an indelible mark on the amateur

radio world since 1979.

"S tep right up, folk s . Don't be shy ! Look
at th is little beauty , I'm te lling you, it's

a marvel of constructio n. full of features a nd
easy to use . Small enough to fit in yo ur pock­
et , too . Best of all , it costs only two hundred
thirty dollars. At that price. you 'll want two
of 'em ! Hurry .c.hurry." Snake o il'! Nope.
Just amateur radio 's equivalent to the Mode l
T : The ICOM IC-2AT hand-held , perhaps
the most popular a nd e nduring transceiver of
all t ime .

Since it hu rst o nto the scene in Decembe r.
1979 , over 5<Xl ,OOO units have been sold
world -wide accordi ng to ICOM America.
It 's been manu factu red in se ve ral versions
depending on the country of destination . and
has spawned a wealth of aft ermarket acces­
sories ranging from quick-charge adapters to
drop-in mobile docking boosters . The IC­
2AT also single-ha ndedly c rea ted a strong
market for hand-held amphfierv, typically
running 25-35 watts output for 1-2 watts
drive .

73 readers fir st found out about th is litt le
marvel in the May , 1980, issue which fea­
tured a full -page advertisement with a life­
size photograph. The copy read. " Whe n Is
ICOM Coming Out With a Hand-Held?" and
below the transce iver was the reply : " T he
Answer Is : Now! " . This sent thou sands of
hams to thei r phones . cha rge cards cl utched
in one hand while dialing with the othe r .
In itial orde rs overwhelmed dea le rs! The
IC-2AT pioneered a number of feat u res co m­
monly fou nd on HT s today. It was the
world' s first sy nthesized hand-held to use
bo th thumbwheel encoding and de tachable
battery packs. It also offered a range ofthese
packs for various charge rates a nd output
powe r level s . This approach kepi down­
time to an absolute minimum . Other hand-

18 73 Amateur Radio • December. 1987
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helds on the market co uldn' t be used while
charging . ICO M also for ced the rest of the
industry to standard ize RNC antenna co nnec­
tors .

Frequent vis itors to hamfests will remem­
ber a long period in the ea rly '80s when

ha mfest o rganizers didn' t have (0 advert ise
the door prize : a n IC-2AT . of course . Many
lucky winne rs went home with a second unit
to back up thei r initial purchase of this HT .
Some wound up with th ree and even four! In
o ne case, the winner actually refused the
prize and negotiated to get the second prize
(an antenna tuner). Fa iling that , he accepted
and tu rned the 2AT into ready cas h at a bar­
gain price , which he then spent on the desired
tuner. When asked why , he replied " I sure
don 't need fo ur z-mercr hand-holds."

T he . 'irst Runners

The fir st modifications for IC2A/2AT se ­
r ies radios made their appearance in the July ,
198 1, issue of 73 . and (wouldn 't you know it)
they detailed the installation o f a nun-stan­
dard offset , using an extra C D405 1 IC and a
few crysta ls (0 do the trick . ICOM by this
lime had announced 10 accessories for the
l ine, including 5 d ifferent batte r)' packs .
YoCo m had come o ut with a neat little
z-meter ampl ifier that produced 30 watts with
as lill ie as 200 ~W of drive - perfect for
IC-2AT nlObilin g , A number of sma ll enter­
prises int roduced battery eliminators for use
in the ca r or base slat ion , perhaps fueled at the
time by a shortage of the offic ia l ICO M
factory version . Subsequently , an article in
the August , 198 1, is sue of 73 detailed a way
to roll your own accessories for the IC-2AT,
spec ific a ll y a PTT m icrophone , tr ickle
cha rge r and the use of a K-Man 110 camera
case to protect the hand-held .

By this time , both Yaesu and Kenwood
were into their second genera tion of synthe­
sized hand-helds. a nd Santee had jumped into
the marke t to compete with ICO M . No
problem , as ICOM stole the ma rch o n every­
one by a nnouncing the IC-3AT for 220 MHz



in Decembe r. 198 1. and promptly sent every
220 enthusiast runn ing to the phone with
credit ca rd clutched in one ha nd as they fran ­
tica lly dialed with the other . More companies
came ou t with accessory amplifiers and 5/8
wave base-loaded antennas as the hand-held
market in general was heating up.

For most purc hase rs , the IC -2AT (or
-2A. without the DT MF option) became an
indispensable companion rivalling the fami ly
dog . IC-2AT s went to plane flights. ocean
cruises. family outings. in hot ai r balloons.
hiking. camping. skiing and bicycling, Fo r
the travelling ham . the rig proved indis­
pensable .

One climber took an IC -2 AT up Mt.
McKinley 10 communicate with a base station
many miles di stam, Soon Nelson . W7KUF,
told this dramatic tale in the January. 1982 . of
73and detailed the cl imb of North America 's
highest peak with members of his Snowbird
Expedition . He chose the IC-2AT because it
was small . ea sy to use and didn 't drain the
batteries to operate such things as a display
and other bells and whistles. His choice paid
off during a very real eme rgency on the
climb: The IC -2AT was pressed into service
to request an airlift for an inju red climber.

In May . 1982 . ' C OM adve rt ise d th e
IC-4AT . sending the usual 4-W MHz FM
enthusiasts tly ing to the telephones clutching
credit cards. More mod ifications had ap­
peared by th is rime . including several con­
vers ions to MARS and CA P frequ enc ies.

Othe r man ufacturers lowered their prices to
compete with the le -2AT . which hovered
about the $230 range but could be had for
closer 10 $2 10 with judicious shopping.

The years follo wed w ith inn umerable
modifications to batteries . freque ncy cover­
age. DC supplies and all kinds of wacke

" The IC-2A T became
an indispensable

companion rivalling
the family dog. "

portable antenna designs for portable use.
Other manufacturers continued to evolve
new generations of hand-helds (and many
of them adopted the slide-on battery pack
system pioneered by ICOM) with more hells
and whistles than ever before . The IC-2AT?
It continued to sell at a steady pace. as did
the IC-3AT and -4AT versions. But pressure
was bui lding on ICO M to co me up with a
co mpa rab le whiz- bang answe r to the ir
competitors .

Updating a Standard

So the answe r came In 1984 . with the
IC-02AT and IC..()4AT series radios . with
scann ing. memory storage and a back li t

LCD display . Addit ional accessories were
introduced . among the m a VOX headset
and a high-current battery pack . Many o f
the new accessories were interchangea ble
with the older IC-2ATl3AT/4 AT se ries .
however. ICOM had no intention o f replac­
ing the Vol kswagen Beetle of HTs!

Tod ay , eight years after the unit 's intro­
duction , the pictu re is pretty mu ch th e
same . The product line has added 23 Col

in the fonn of the IC- 12AT . but the IC -2AT
continues to chug along. albei t at a somewhat
higher price . And it can't claim to be the
most popular grand prize at hamfests any­
more (t o the relief of owners with 7 or 8
units).

And the surv ival tales are still told of the
legendary endurance of the tough case and
innards : drops from 7G-fOO( towers : dives
into a pool. retrieval . drying in an oven and
springing bad to life; flights ou t of a ear
window or door at 30 mph. hilling the ground
and squawking bad to life with a new bat tery
pack . I can personally testify 10 the rugged ­
ness of the IC-2AT. After a fall and slide
down a ski slope for 100 feet on top of one.
buried about a foot under the snow. I rese­
cured the battery pack. sw itched it on and
heard a nearby re peater-as if nothing had
happened.

Yes . the IC -2AT has certa inly left its mark
on the amateur rad io world over the past few
yea rs a nd w ill cont inue as a n ind ust ry
S1andard, fJ]
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M!. Clemens. MI 48045
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Larry R. AlltOllllk WB9RRT
Technical Eduor

ICOM BP-4 Charging Adapter
Our own technical editor beats the system.

PholO A, 111, WfJ9RR T ,1...:h...I,." IC·BP4 ,furg" Ut!tlpt", insen ed 14"'/"
Ih, rails "fth, banerv padi.. S" Fi1(ur~ 1for fi>illa.\'OU1 on board bottmn.

Parts Li~t

Eureka!

IN914. 1/1/4148 Diode
I'll 0 ~ W Resistor

C",nilll Pm...-r Jact (RS IIZ74·156JJ

ru«,Flt'.(jb/~ PC &,"rd Matr rial

CHI

RI
11

The final result ca n he seen in
Photo A , T he adapter allo ws the
regular wall charger po wer plug 10
be plugged into the BP-4 bat tery
pac k, chargi ng through the o utput
te rminals. The small amount of
c irc u it ry on the board imitates the
ci rcuit found ins ide rhc standard
pack. The adapter sl ides onto the
lop of the batte ry , under the l ips
that normally hold the radio and
battery together , II provides a
solid means of providing co ntact
to the ± te rminals, and ca n be
built in about thirty mi nutes .

Construction of the adapter is quite si mple ,
but it is c ritica l in two a reas. The printed
c ircuit board used must be quite flexible ,
since it needs to bend slightly in o rder to be
slid into the pack . Common dime-a-dozen
hamfest hoards wo rk quite well , An alternate
method is to use a piece of stiff plast ic materi­
al. and cement brass stoc k to it. The other
c rit ica l spot concerns the I rnm gap around the
outside of the board. This prevents the traces
from touching the ± terminals ut the same
time while the adaptor slides in and out. Fail­
ure 10 incl ude the gap on your board would
ca use a momentary short c ircu it eac h time the
adaptor was used , which your battery doesn 't
like , If the phone rang while the adaptor was
exactly half way out , you'd return to a pile o f
smoking plast ic . Don't forget the gaps .

Vou ca n e tch the board , but the " x-eo o­
Knife-Cut-and-Pee!" method works fine . I
CUI the side gaps w ith a file , running d iago-­
nally across the edge of the board . The notch
at the bottom of the board was CUI in with a
nibbling tool , hut a file a nd some patience
work just as .....e ll.

The BP-4 adapter is certainly not a high­
tccb device . Umi l you gel around to build­
ing that Multi-Vo ltage/Dig ita l Readout/Auto
C ycli ng /Drop.. ln battery charger , however,
it isa quick , c heap, reliable method for charg­
ing "jacklcss" ICOM batleries.BI

knew it was time fo r a replacement . After
pricing new batte ry packs. it occurred to me
that I could buy the e mpty BP-4 pack. fill it
with slightly used NiCds that I could get for
free at work , and have a perfectly gO<.M.! bat­
tery-all fo r only $1 5 ,25 , I bought the BP--4
pack at the next hamfcst .

A fe w day s later I brought ho me some
NiCds , secure in the knowledge that I was
advancing ham ingenuity and o utsmarting
ICO M . I di sassembled the pack, popped in
the batteries, and sc rewed it back together. I
plugged in the wall cha rge r and stood there ,
my power plug in my right hand, my ne w
cheap battery in my left, when I made this
discovery-ahcrc was no hole on me BP--4 for
rne powe r plug! I turned the battery over
seven o r e ight times , searching for the jack .
There was none . II turns out that the batte ry
pack with the unreplaceable NiCds has the
cha rg ing jack. hu t the pack for the replace"
abies doesn't! I had jusl spent $ 15.25 o n
someth ing that I could n ' t usc unless I spent
another $74 .50 for the prope r c ha rger.
(Please see paragraph o ne .) So much for sav­
mg money ,

I realized that I co uld simply co bble some
jumper clips o nto the two co ntacts on the
bottom of the pack , hook them to a current ..
limited supply , a nd charge the battery . T his
was OK , but e ve ry once in a while I sla mmed
the door 100 ha rd on the way OUI of the shack
a nd the jumper clip would j ump off (no doubt
that's why they C<III them that) , I 'd come back
s ixtee n ho urs later 10 a complete ly uncharged
battery . I toyed with the idea of co nve n ing an
o ld HT-200 c ha rger , bu t I knew that I'd ge t
that project done somet ime in 1998 . I needed
a quick-and -dirty yet reliable setup to cha rge
my batte ry .
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A St-.-ious U('ficiencJ

Not having experie nced any of the above
s ituatio ns recently , I had been feeling quite
immu ne to a ny feelings of hopelessness , T his
all changed with the purchase of a simple
bat tery pack for my le -2AT . My original
battery pack was getting a little weak , and I

Fi/<. I. PC board Jmlrn_,im,.. nit' "..., ~"wl1 fi'if
I" ld.1 prm'idt' ",,,aminK poinu jilt' CRI <1/,,/ R I.
Their Jim.'mions ure nOI c,;I;cai.

P ract ica lly e very ham radio
operator , and certainly ev­

e ryo ne invo lved with elecrromcs ,
has at one time or a nothe r experi­
e nced a feel ing o f absol ute de­
spa ir. T he despair usu a lly occu rs
r ight after the proj ect you just built
fa ils to work , or when that puff o f
creamy smoke comes out o f your
month-old r ig, or as yo u watch
your new t riba nde r slo wly d rive
itselfth rough the garage roof. The
feel ing usually is a combinat io n of
extreme Iru strarion . confus ion ,
a nd sadness, follo.....ed by the real­
izarion that there really is no
governing force in the unive rse.
Physical symptoms that accompany these
feel ings incl ude lo ng s ighs, d rooping shoul­
ders , poor posture , a nd a knot in the abdomi­
nal region.
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CIRCLE 170 ON READER SERVICE CARD

CALL
39900

CALL
CALL

moo

229 00
14900
11900
14900
22900

Siock
13 95

119 95
Ca ll

'00
12 95
<600
600

<25
30

200
300
300
' 00
900
'50
'50
2 00
' 50
300
900
3 00
'00
' 00

9 50110

995
995
600

10 95

39900

AMPHENOl
83 1SP PL259 Sdve,plale
UG 176 reduce, RG8X
83 1J Double Female UHF
82-61 N Male
82 -97 N Female Bu lkhead
8263 Inllne Female N
82-98 N elbow
82-202 1006 N Male lor 99 13
31-212 BNC-RG59
3 1-2 15 UG20 1 AIU N M ale-BNC Female
312BNCRG0>8
34025 N Male RG58
34125 N Female UHF ma le
3128 BNC Female PL259
4400 N Male-SO 239
2900 BNCSO 239
Coa_ Eltlow

ICOM 28 HITTM

SERVICES
Complele KW M 2 Petube 17900
Flat lee Coll ins rebUild C~ I I

Wa nted con.os KW S 1 M"ll Will Pid' Up

CIRCLE 25 ON READER SERYICE CARD

73 Amateur Radio • December, 1987 21

DaN'S CORNER
Mad ison Douul!! Warranly on Kenwood aocos' We Will
d(}LJl~e Kenwood 's90day wa rranly rcca-oress 01 who yoo
purchased the reoro Irorn

USED EQUIPMENT
All eqUipmenl. u,;eu. clea" WJlll 90 day warranty and 30
day tna l S.. r uontns tonucoe aqaost newequ'rJrl'e '" sale
prcc rcruooed II nOI sahsl ,ed

Call 1o' latest US€\l year
(8001231-3057

TS-4305 TS 830S TSS20S FTIOIE arid Coll ins

220 MHz
TH ·3 1BT - Small ,tg. sma ll bucks
IC-03AT
TM-3530
Santee FM340. 25w ne'"
1(-38A TTM

POLICIES
M inimum c-oer $10.00 MaslC,cOl rd VISA orC 0 0 All
pnces FO B Houston e xcept as noled prces subjectto
change wllhouTrotce. IlemS$uujoCCl to p rlor sale Call any­
IlIl\e to cheek me statusor you , order Texas residentsadd
sales la x All ,Iems tull tactorv wa rran ly plus Madison
warranl y

[u]illrn~~[ill~
Electronics Supply
3621 FANNIN 8
HOUSTON, TEXAS 77004 ~

TUBES
COllins & Drake RpplacerlWnl lulJes
GE6146B
3-500Z
GE Inrfustna! Tubes
GE 12BY7A
GE 6JS6C
GE 8950
12JB6 Sylvania
Ha, d TOl ind Tube s 50·90% oll l ,SI
6J B6A
6J [6Cl6LOb
RCA6BFS
6'06

PACKET POWER
A EA PK·232 w,lh " ew WX FAX
xantroncs KPC II
MFJ 1270
MFJ 1274
Ne w Ka nlronlCs KAM

••
~

•o
o
•
o

•

I•o•"..
m

~•••

7900
"00
"00
3600
"00
",00
7995

tso 00

2995

' 00 00
Call

899S
STOC~

CA LL
$ 18900

135 00
",00

52900
549S
Sooll

11 5 00
<2 00
"00

44 95
5995
3300

125 00
119 00
18900
11 9 95
13900

Call Don
"'00

aooeoa
Iess l OOk>

39900
N(hVAvanable

129 00
6900

38500
"00

1995
200

390 lJpCALL
500 olimrsCAL L

29
3'9
9"
300
<95
500
200

29
29

r raoes wamec
Tmrie ,n your o ld HT

Ca ll 10' naoe
9'900
8'900
3 1900
3 1900

15%OFF
69900

Call

New rigs and old favorites, plus the best essential accessories for the amateur.

lU] I!QQl\,l ]CAll FOR ORDERS
1 (800) 231-3057
1·713-520-7300 OR 1-713-520-0550
TEXAS ORDERS CA l l COLLECT
ALL ITEMS ARE GUARANTEED OR SALES
PRICE REFUNDED

EQUIPMENT
Ne w rcom IC 761
Ken wood TH;?Q5AT
Kenwood TS 440SIA T
lcom wooo 25-2000 MHl
teem IC 735
s..n IL'C FM 340. 220 MHz 25w
Santee FM 240 NT
M "ageAmps
Tokyo Hy Power HL 1K AM P n0 4CX250B
New Kenwood TM -22 1A 45W mob,le
VJAmpl lller VHF bu dl ,n Enq lHnd 1 " ' - l oo oul

3-1005-100 (8a 1249 oo
tnm.tto oor 229.00
25 ,n 1600ul 31900
All models ,nclude preamp
L" " a, 2M4 40P
KenwlXXl TW 4 100A

ACCESSORIES
B&W VIFWSTAR ANTENNA TUNER
Hcol HC41HC5
He", BM TO B()Q'" M ,~e neaoser
I r ,·H 5000A Remote PI10n e
Darwa NS660A 30130013000 watts
AI,nco U H 2300- r eccnc« buy
Nye M B5 A (lor the b >q t)Qys' )
Sh ure 4440
Ameco PT 3
N"w Tokyo HC 200A
ASiaTIC MC321 Cannoqe 0 1Q4
Ten Tee Mo t)lle SWIlch 3001

PARTS
1 5 Ampl400V tull wave bridge 'ect ,foe' I 95
2 5AI1oooPIV Epoxy d iode 29 oacn 0 ' 19001100
00151 10KV 0' OQl120KV 1 95 each

3N201 95
4 .nch fernie roct I 95
oesor cco 1.95
seovo AAA AA N,cads wltabs 200
2 4 5 6 8 pm roc p lugs 300
118. 114 wall ca rbon res,slors OS each
M eier a ,30CK) VOC 0-1 Amp OC 2'/2" Square

With shunt
Qrake-Coll" ,s m ike plug
Thousands 01 panel mel"rs
MICA Cap 00413KV
O'odes 3AI 1000 PIV
noracees Von Biinmy 2 POlk MN 16Q4
DC Fan 3 '1, " Sq xl"
CINCH 12 p,n co"n tllz (Drake etc ) female
Ae rovo _ lOCK) p11500 V fcedthrOLJg h caps
Mallory 6 volt. 4 prong VlhralO' PNI600A
100 mtdl450V Axoiil Ca p
Eve ready 9vollbatt (216)
0111000V Ba kehte MoldAd Caps

ANT ENNAS
Iso pol8 144 M Hl
1 5f ) 1 1I~" 440 MHz
Cusocmrt 124 WB (146 M Hl )
Butternut HFGV. 80 ·10 vert-ca l
HF2V 80 & 40 vcmcar
H~4B

HusllerG 7-14,1
Hustler 6BTV
KLM H~ World Class S,'n,'s Antennas
A LPHA Oell" OX DO
Coa _ S"al
B&W Dipoles
KLM KT-34A
W2AU W?DU
NEW Kl M I 244LBX
1296 Powe, Dwoc.
Cr eate CO 78 • BS80 75/80 rotatable (l,rd"
G5 RV

OTHER ANTENNAS
DI"" "o" d D 130 Drscooe 25- 1300 M Hz
Larsen Kuldud
Larsen 2M '!'Wdve lelesculJC ani
Avan rl AP15 1 3G OIl mass x mcnoe
Anteco 2M 518 Mag Mounl Cor" p
Van Gordon NO ·4 4 band Novtee d ipole
varo AB 5 Mot)lle
Stoner OA I 00 0 AclM1 R_ Anlenna
OC 'Te,ma Hi tch 318 24 rnreec

F'ls3i4 " I,aile r hitches

PrIc e."'"'"130
zo
zo

SOLID BRASS

MORSE KEY

Oes<:,lpth;>n
UHF M.~ P!>eooli<, USA ma<le

1'1.-259 F'tleooioc. AmpllenOI
Pl-259 Tellorl,~
UHFMale Sofyef Teflon. USA.
Reo3uCe<!of RG-58
Re<)JCer 10< 1lG-59 &MI'l18

Part No.
Pl2591US,!,
83- 1sp·l050
83-822
1'1.2591$1
lIG-175
UG·I/E

CIRCLE 252 ON READER SERVICE CARD

SPECIALISTS
IN FAST TURN

P.C. BOARDS

THE RF CONNECTION
"SPECIALIST IN RFCONNECTORS ANDCOAX"

' AVAILABLE WITH lOWPROFILE ORCLASSIC STYLE ARM

. THE ULTIMATE STRAIGHT KEYFOR THE CW(WERATOR

' QUjl,U TY BRITISH CRAFTSMEN RA KH lT IENGINEERS)

' SMOOTH OPERA TION WITH BALL R"'CE BEARINGS

. PflECI$IQN ADJUSTMENTS. soue SILVERC~TACTS

' MAHOGANY, WEIGHTED BASE WITH NON-SUP f EET

EXCLUSIVE US, DISTRiBUTOR

UG 2 10lU 'l"'ale flG'8. 213_21a,Amplleool 2.95
UG-21BlU Il Male R(;,8, 213, 214 , K.-.gs 3.75
991:YPIN NMale p", 10< 9913, 9086, 82 1.

f,lS 1JG- 2101U & UG-21B1U N's ISO
UG-2HY99 13 NMale to< RG·S "'I~99 13P", 3.95
UG,21B199 13 N"'ale fo< RG-S"'ln99 Il Pln • 75
\lG-I 46/IJ N"'ale to SO-239 , Teflon USA 5 00
\lG-83/U NFe....le 10 pt ,259, Tet\ol1 USA 500

" THIS U ST REPR ESE~'S ONLY A
FRACTlO N OF OUR HUGE IN \l E~ TORY''

PROTO TYPE P.C. BOARDS

AS LOW AS $25.00
• SINGLE & DOUBLE SIDED
• PLATE THROUGH HOLES
• TEFLON AVAILABLE
• P.C. DESIGN SERVICES
FORM ORE l/\IFURA1;l 71()N_~_

" ". Mid land1 "1 Techno logies

Plus $6.00 sIllpp,ng, handling and Insurance.
Massa<; hllselts res ,dems add 5 % stale sales ta x

CIRCLE 115 ON READER SERYICE CARD

34374 EAST FRONTAGE ROAD
BOZEMAN, MT 59715 (406)586-1190

THE R.F. CONNECTION
213 North Frederick Ave. #11

Gaithersburg, MD 20877
(301) 840·5477

PRICES DO NOT INCLUDE SHIPPING
PRICES SUBJECT TO CHANGE

VISA, MASTERCARD, OR C.OD_
UPSC.O,D. ADD $2.00 PER ORDER

TOTALElECTRONICCONCEPTS (TEe)

~ P.O.BOX S400, LINCOLNMA01773 ~
V (617) 259-0 125 ~

KIT $59.95
ASSEMBLED $74.95



73 Review
by Pete Putman KTlB

_ 1' 01>1'0"" • ri U<d

A Perlormance Test

Now for the burning qcesuco. How well
does this rig work? After eu.tte 23 centimeter
band presents a new challenge lor hams fa­
miliar wilh 2 meters and 70 centimeters. A
number of tests would determine the unob­
structed maximum usable path , as welt as the
range through a fair amount of ccsmcuons-,
such as a stretch of woods. A cleared field
about 112 mile in length and nearby woods
provided a suitable test envi ronment for two
IC-1 2ATs.

Both high and low power settings easily
yielded clear communications over the length
of the field. The effects of multipath Irom near­
by objects were min imal . Trees noticeably at­
tenuated the signal , and communications
were completely lost after about 1/2 mile of
separation through the wood s of mountain
laurel and pine .

During this test the more pronounced ef­
fects of muttipath reflections and refractions
became apparent. By remaining stationary
and moving the IG-12AT through an arc
of 90 degrees, 5 feet above the ground. no
fewer than 20 peaks and nulls appeared in

ICOM America , Inc
23BO- 1161h Ave. NE

Bellevue WA 98004
Price Class: $460

The Inside Story

Internally, the IC-12AT has a few neal fea­
tures, For one, the output stage is a power
module instead of a discrete device-suppos­
edly a first in hand-helds (according to the
literalure). The receiver is a dual-conversion
design with no less than 3 bandpass filters
before the 1st mixer to reduce spurious IMD
products. A bonafide antenna relay is also
employed instead of diode switching (this
would account for some of the additional cur­
rent consumption).

The receiver scheme has the first i-f at
59,55 MHz and the second i-I at 455 kHz.
In lacl , the second LO, i-I ampl ifier , mixer,
FM detector, and noise amplifier are all on
one IG (similar to the Plessey designs of some
years ago). Although not unusual, it saves a
lot 01 space, which is at a premium! The trans­
mitter uses six stages to gel to the final out­
put power.

allow easier connections to an external anten­
na or an outboard ampl ifier using Iow-foss ca­
ble. Besides, most hams are unfamiliar with
theTNC.

" The IC-12A T accep ts
all of the accessories
of the IC-OX series. "

The ICOM IC-12AT 23cm FM hand-he ld
transceiver.

flexible vertical that attaches via a TNC con­
nector (as opposed 10 the more conventional
BNG connector), and I wonder why ICOM
made fhe switch . Aller all, BNC connectors
work at this frequency without any appre­
ciable insertion loss. Further, a BNG would

FIRST 1.2·GHz HAND-HELD

We've graduated from watching Captain
Kirk and Mr. Spack with nifty pocket communi·
caters to the real thing . . .8 portable, 1-watt
FM transceiver for 23 centimeters. courtesy 01
ICOM. It 's not quite as small as those leg­
endary communicators, but it has a lot more
features and doesn' t depend on dilithium
crystals for its energy sou rce .

Plenty of Features

The IC-l2AT does make a compact pack­
age, slightly larger than the IC-02ATI03ATI
04AT series radios at6 "" " H x2 '12" W x 1 112 "
D. With the suppli ed BP-3 battery case, this
great little handheld makes lor an easy 10Ie et
just over one pound.

The output power is rated at 1 Watt and
100 mW on high and low power sailings.
respectively. This should mean quite a long
period between charges except that the
current consumption is rated at nearly 900
mi lliamperes in the high-power position, With
the standard battery Vol tage 01 8.4 volts,
that means that the IG-12AT uses nearly
1.5 walls battery power to generate that 1
Watt output as well as run everything else
on board. This rig draws 400 milliamps in
the low power posit ion, meaning 3.3 Watts of
power are consumed to generate 100 mW
output. Solid state microwave circuits lend
10 be rather inefficient . The batteries are dead
after several hours of average-duty opera­
tion on high power, The transceiver also con­
nects directly to a ta.a-von power source to
eliminate Ihe battery pack altogether. The bat ­
tery pack will even charge while connected 10
this jack.

The IG-12AT accepts au of the accessories
of the IC-oX series handhelds . Users familiar
with with other radios in this series will find
many familiar funct ions , inctooing subaudi­
ble tone selection and activation, DTMF sig­
nalling, memory scan, programmed band
scan , and priority channel mode. The lC-l2AT
features two new controls essential to 23 cm
operation: RIT (Receive Incremental Tuning)
and VXO (Variable Transmil Offset). The for­
mer shills the receive frequency up or down
by 5 kHz from the display, while the latter
shi lls both.

The antenna will surprise some folks. It's a
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The Exotic 23-cm
Hand-held Transceiver

ICOM IC-12A



TECHNICAL $PECIFICAnONS: ICOM IC-12AT TRANSCEIVER

that arc ! Obviously, trees cause a problem
with za cm .

A fairly unobs tructed view of a nearby 23 cm
repeater should prove a useful operational en­
vironment. The only consideration might be
path loss, which in dry air at this frequency
could allow about 2.5-3 miles (assuming a
free-space attenuation figure 01 4 dBimile in
clear air). Thus, if the handheld presented a
fuU-quieling signal adjacent to the repeater, it
might be 10 dB noisier at that distance. Re­
member that this only applies todry air! Smog,
haze, and moisture droplets will significantly
increase the path joss. so much so that you
might not be heard at all several mi les away in
heavy rain.

Consider another scenario : The Dayton
Hamvention. Thousands of handhelds there
transmit on frequencies from SO to 4SO MHz.
A move to 23 cm with a set of lC-l 2ATs would
avoid the crowd and the accompanying in­
lermod ulat ion prob lems. But what about
re liable com munications throughout the
show grounds, both inside and out? Point­
tc-ootnt communications in the flea market
area should be easy. From the flea market
to deep inside the arena contacts may prove
difficult.

Rad io wa ve re flec tion and refraction
become apparent at microwave frequencies
with surprising results. Some users of UHF
hand-h e ld radios c laim performance is
marked ly better than at VHF in crowded
environments like the inside of an office build-

ing. Remember that a lot of people cast clouds
of doubt on the utili ty of mobile band s above
800 MHz, and look at the growth 01 users up
there today. The bottom line is that propaga­
tion at 23 cm is different from the more com­
monly used ham bands, and it holds plenty of
surprises for those witt ing to experiment.

Conclusion

Ye s, the IC-12AT is e xotic, all r ight ,
but fUlly functional . Its fairly sensitive re­
ceiver and respectable output power will
allow efficient communicat ions over a limited
range. It is easy to set up and use, althOugh
battery consumption is very high . The sup-

Specification
Frequency Coverage
Receiver Sensitivity
Squelch l aw
Spurious Rejection
Output Power: HI

LO
Current Drain :
(receiver squelched)
Unsquelched , max. audio
Transmit, low power
Transmit, high power

plied TNC antenna connector makes quick
connections to other antennas and amplifiers
somewhat inconvenient.

The rig holds plen ty 01 potential for those
who want to get away from the crowds on
the lower bands. Experimenters should find
plenty 01 excit ing ideas to try out, especially
with compact, high gain antennas. How about
a vertical dipole driven element with a screen
reflector? I'd like to see one 01 those out at
Daylon in '88. And should we eventually
launch an amateur sate llite with 23 cm FM
capacities, just imagine as you press the PTT
line ...

" . o _Ity' " meam me up, .;><.U • • ••

Cla imed
1260-1299.99 MHz
.32 uV for 12 dB SINAD
.1 uV
> SO dB
1 Wan (measured on Bird 43)
0 .1 Wall (measured on Bird 43)
65mA

250mA
400 mA
900mA

5225 EHRLICH RD
TAMPA, FL 33624

Wi7!rIP
C O M P t!TERS,EXERESS

IERICAN

~
~

300/1200 BAUD into MODEMS - $89
FREE SOFTWARE AND MEMBERSHIP TO THE SOURCE & COMPUSERVE

OS? Seagate -20 mb H~RDDRIVES- $279 wI controller

G::11[L1i\\1~.:9\::~1I r.v - -THEIR ENTIRE LINE - $CALL!
In.cronles

ultrcstclrxr
ultrcstClr
AT-286

-$749
lOmHz, 2Fl, GRAPHICS CARD, M ONI TOR. TAR-S ER. C l K-CAl ENDAR, 640K, MORE!

-LOTS OF EXTRAS!
10 mHz MONO MONITOR & GRAPHICS CARD STANDARD! - $1145

FLA.USA

1·800·255·1674 1·800·330·0828
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73 Review by Bryan Hastings KA IHY
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Yaesu FT-727R
The First Duoband HT
More Features in
Less Space

Yaesu USA
11210 Edwards Rd.
Cerntos CA 90701
Price Class: 5520

Photo A Front panel of the Yaesu FT-727 dual-band HT
for 144- and 44O-MHz operation. Power output is 5 Watts
with the battery pack shown.

Yat another stride has been made to
pack more and more features into

less and less space. In November of last
year, Yaesu began markellng the FT·
727A , an FM handie lor the 2m and 70Cm
amateur bands. This HT, with the FNB-4A
battery pack, measures approximately 8 "
high x r wide x 11I.z· deep and weighs a
little under l'n Ibs. II hosts a daunting ar­
ray of features. This review discusses how
relevan t. and even how employable. some
01 these 40-odd lunclions are .

Take note that the first version of this
handle had some limitations, and Yaesu
soon replaced it wi th the present model in
February, adding $30 to the price tag. This
review covers the present model.

The lop panel of the rig , where the fe­
male BNC connector for the antenna is
located, has three push switches lor 0 ,5WI
5.0W Power Out, Lamp, and VOX: the
Squelch and On/OIlNolume con tro ls; and
three jacks lor earphone, mike, and "Com­
pute r-Aided Tuning"(cAT). More about
CAT later,

You might expect a dual-band rubber
duck to compromise somewhere. Indeed,
70 cm gets sho rt shri ft with the supplied
YHA·27 uex antenna. Several people re­
ported gelling much better performance
out of a V.. --wave on 440 MHz, though they
had no troubles getting out on two with the
YHA-27.

sensi tivity lor the VOX is set by the Highl
Low small recessed slide switch on the
FT·727A's back panel. Take note that the
VOX function works only with an external
audio output and mike, such as the Yaesu
YH-2 Headset. This makes sense when
you consider the feedback problem result-
ing from the internal mike picking up audio
Irom the speaker-they are less than an
inch apart. Unlortunately, there's no readi­
ly accessible control for the VOX delay,
and r lind the delay too sbon.

The LAMP on/off switch is very handy. Many
HTs, like many digital watches, provide
switches which have to be kept manually de­
pressed to keep the lamp ht. The lamp ade­
quately illuminates the LCD readout screen,
thOugh unevenly, since it is located on the
lower right of the screen , The keys on the

keypad glow green when the lamp is on.
The right side panel has the Tone Burst!

PTT, and the left, the AJNC , press switches. All
three have good detent. thOugh you have to be
careful to press the right switch when using
the PTT. since it is located under the same
rubber covering as the Tone Burst.

The ON A.lRlBUSY and BATTERY lamps are
at the top left of the front panel. Moving
down this panel Irom them, we find the
speaker [apprcx. I V.~diameter) and mike,
then the multifunction LCD screen. Below
the screen is the 2().key keypad, each with
a primary function, marked on the key, and
an alte rnate function, marked above the
key and activated by the FUNC switch.

727R Keyboard Funct ions

How do these functions shore up? The
'727R has most of the now-standard fea­
tures of HTs-ten memories: frequency ot­
aling from a numerical keypad , which can
also be used as a touchtone pad; standard
and programmed frequency ollset entry:
band , programmed , and memory scan;
and frequency lock. A beep option ac­
knowledges keystrokes, useful here since
the keypad keys don't have good detent.
The beep, however, is the same tone for
any key depressed .

Two less common features are th e
SAVE function and battery life display.
The save function allows th e user \0
save on current dra in in th e rec eive
mo d e by turn ing th e receive r o ll lor
up to 9 seconds, and then reactivat ing for
'h second . There is a cyc le timer on the
screen that counts down to "0" before the
frequency disp lay . The radio will stay in
receive as long as there is a signal present .
In the present version, the battery-saver
function restarts after transmilling, In the
old version, key-up deactivates the bat­
tery-saver function.

The battery command lets the user mon­
itor battery drain by a voltage display on
the screen. The scan function is adequate
but has some limitations.

First. it takes almost two minutes to scan
one megahertz in 1o.kHz steps. Second.
there's no way to mask out unwanted fre-
quencies in a scan. Finally, Ihe pro­

grammed scan is awkward. A conventional
programmed scan is set by entering the two
boundaries of the scan and the step size . The
FT· 727 requires you dial in the starting
boundary, then the number of steps to take.
You have to calculate the number of steps by
the step size to get the scan rangel-and that
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FT-727R TECHNICAL DATA

The Complete 2mnOCm Mobile Station

By now , you m ay have t h o u g h t it
would be great to convert the FT-727A
into a mobi le station , but where in the
world am I goi ng to f ind a dua l-band
power booster an d out boa rd an te nna?
These units are a lready on the market!
Be on th e lookou t for my- next revie w
wh ich will fe ature t h e W orld S yst ems
Eng ineering WP-727DX Power Booster and
Aad-Com 's new DORA antenna, the CA2/4A
" Untenna" ,

M y th a nks to C h a rl i e N3CXO, Bob
NI 6R of E ngi n e er in g Consul ta n ts,
and Michael Henderson N6JFD of Yaesu
USA, fo r Sharing their experiences wi th
the 727A with me.DI
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only scanty program­
ming data from vee­
suoThis package wil l
soon be available
from Engineer­
ing Consultants for
the IBM P C , and
an o ther package
will soon be ava il­
able from Applied
Solutions in Garden
Grove , Cal ifornia .
Now programmi ng
data is also available
from Yaesu.

T h e ' 7 2 7 A is
very easi ly modified
fo r o u r - o t- b e n o
o p e r a ti on . T her e

is a swi tc h on the r i g tha t c lears th e
CPU, and it ca n be reprogram med by a
6·digi t initia l i za t ion code en te red on
the keypad. There is a code that isn ' t
listed in th e op eration manual which
expands t h e cov e rage of t he r ig to
100-199 M Hz and 400-499 M Hz. The
FT-727A has not been type-accepted by the
FCC for this operation.

Conclusions

This is by no means an exnausuve review. I
can't comment on the rig 's tone squelch oper­
ation (subaudible tone enC(MjingJdecodingj.
which functions only with the FT8-6 option
board, and, of course, the CAT needs a full
review.

The rig i s wel l i solated . l ast week r
took a walk deep into th e woods 10 gaze
at our beautiful fa ll foliage and to l ind a
relat ively AF ·free spot, and in scanni ng
bo th ba nd s , th e squel ch opened on ly
tw ice- for activi ty on two local repeate rs .
Th is i s also an ideal rig l o r those wi th
2m repeaters that have a remote control input
on 440 MHz.

The FT-7 27R ' s ma in shortcomings
are the programmed scan and stow scan
rate , compromise rubber duck on 440
MHz , and Yaesu's weak support for the
CAT feature . The rig is a bit pricey at $520.
but I found it state-of-the-art and complete­
ly rel iable in my several months of opera­
tion,

" Calcula te
the number of

steps by the step
size to get the
scan renge!"

Photo B. Top panel of the 727R.

num e r ica lly labelled) LCD bar gra ph
at the bottom of the screen. When in memory
mode, only the elemen t of the memory
cell called up shows. Its only fail ing is that
the display doesn't return 10 the original mem­
ory cell flag after t ransmitting in memory
mode

Just What Is CAT ?

Computer-Aided Tuning means remote
control of the rig from a computer's serial
port, and a number of Yaesu transceivers
use CAT. Digi tal data is transferred serially
at 4800 bits/second . The proper initiajiz-

ing command from the compuler prompts
an acknow ledgemen t re sp o n se from
the '727A, a process called " handshaking",
All functions on the rig can be controlled from
the computer. Aig memory is limited only
by the memory of the computer, and the
rig 's scan rate can be increased from 1-2
channels/second to up to about 3-4
cnannetszsecono.

Yaesu wasn't fully prepared to support
CAT when they int roduced th e r ig on

the market , Charlie N3CXO made
seve ral unsuccess fu l a tt em p ts
to obtain th e ASCII codes from
Ya e s u a bo ut a m o nt h o r so
aft er th e new ve rs io n o f the
FT-72 7 ca m e o u t. Engineer­
ing Consultants in Brea . California,
produced the first softwa re/hard­
ware packag e to in te rfac e t he
'727A with a computer (Commodore
64) on ly last June. Accord ing to
Bob NI6A this lag occurred be­
cause they had to " reverse- engi­
neer " the 727A. The y received

3 W{Hl)
.3 W{LO)

.171-1V

7<l-<m
440-4 50 MHz

.25jJV

.4 jJV
±12 kHz
«30oB)

2-m
144-148 MHz

4.5 W(HI)
0.5 W(LO)

.1 8 1-1V

.251JV

.45 1-1V
± 15 kHz
« 200B)

Standard Frequency
Coverage

Power Output

Squelch Law
Sensitivity
(lG-dBquiehng)
(2O-dB qu,eting)

SelectIvity

range is limiled to
99 step s x 10 kHz/
step = 990 kHz, or
JUSl under one mega­
hertz . A ls o , when
the rece iver stops
at a bUsy frequency,
the programmed
scan deactivates .
To scan the same
port ion of spectrum,
you have 10 fi rst dial
i n t he o r igi na l
boundary . All in all ,
the programmed scan
is limited and cumber­
some to use .

The FT-727 A's mem­
ory capaci ty is quite ad-
equate . It has 10 memory cells, and you
ca n store non-standard offset f requenc ies
in the first four. This is a big improvement
over th e original model, which accepted
only three standard offset frequencies
into memory (the other 7 cells we re for
simplell). You can set and enter the offset
Into a memory conventionally by using
SHIFT and the - or + repeat key. The alternate
(and eas ier) method , however, is to enter
the receive frequency into memory, and
then dial up the transmit frequency and enter
that into the same memory cell , using lhe TX 1,1

command .
The memory mode is easy to use. It requires

only 2 keystrokes to enter a dialed frequency
into memory and only one keystroke to recall a
memorized frequency when the rig is in the
memory mode. There is also a CALL (priority)
memory, a frequency that can be recalled with
a single keystroke.

One curious feature is cross-band opera­
tio n, with the transmit and receive in different
bands. rwenl up to the local Pack Monadnock
mountain and hooked up with Ted W1AlE
in Concord NH (40 miles NE, as lhe electro­
magnetic wave flies). He has both a 440
and 2m repeater in Concord. I transmitted
on lwo and received on 440 . Imagine the
confused looks on the faces of the people
monitoring the one-way conversations on
each machine! I am hard put to think of a real
use for this feature. A dual-band single side­
band handie would be really neat for OSCAR
10 work.

The combined 5-meterlPower oullMemory
cell ind icator is a clever design. All of this
is represented by a tc-erement (each element



Andrr ... Mill KD2WA
53 12 £mrJt Rd .
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FT-209 Modifications
Jump to New VHF Frequencies.

D on' t you wish your Yaesu Ff-209R/RH
or 709R would go above 150 or 450

MH z like ICOM 's HTs do? I did, so I called
the Yacsu service center (0 find out how (0 go
about doing th is . The technic ian I spok e with
told me this wa s " secret" informat ion, bUI
allowed tha t their equivalent commercial
units have the same microprocessors as the
FT -209 and FT-709 HTs.

That' s ali i needed to know . I opened my
radio, heated the soldering iron. and proceed­
ed ttl jump pins in the control unit unnl I
found the correct configuration. [Ed . note .
th is is not a recommended procedure'! The
following are the results .

T he ~lods

The modifications are :
- Extended frequency coverage
- Enhaeced power saver
e lmprovcd scan feature
efncreascd receiver sensitiv ity.

The extended frequency modification allows
you to program the lowest and the highest
receive and transmit freq uenc ies. The en­
hanced ptlwer saver allows receive times 0.4
t04 .0 seconds. in 400 millisecond steps. Th e
new scanner stops on a s ignal and waits for
th e co nve rsa t io n to co nclude . and then
restarts scanning after two seconds . Finally .
a qui ck tunc-up of the RF amplifier increases
receiver sensitivity .

[)nin~ the Work

To open the radio. first remove the battery
pack and and turn the radio on and off once to
discharge the circuit ry. Next . remove the the
four screws holding the battery track and pry
it out. Remove the two screws hold ing the
bel t cl ip and the one be neath it. Also, remo ve
the two screws hold ing the carrying st rap to
the rad io.

Now . slide a nat jewe ller's sere ....d river in
from the bottom. between the black side trim
and the radio. unt il it stops . Twist the screw­
driver. and the t rim should pop off. Now
remove the two side screws and slide the
u -sbaped back cove r off. At thi s po int . be
careful not to damage the elect ronics , Now .
remove the four tiny Ph illips-head screws
holding the front pa nel into place . then fold
the panel to the rig ht (in the 709 R. ynu have to
dcsoldcr a ground jumper on the left-hand
sidc.)

T he Jumpcr s

Take the following steps to extend the
frequency coverage on the 209R/RH :

I, Jump (solde r across) pin s 1. 7 . 9 , 10. II .

26 73 Amateur Radio - December, 1987

Public Service Scanning
with Ten Tec HT

by Fred Lehman WDBMGO

The Ten tee a-meter HT can scan
149-1 58 .99 5 MH z with just a few
keystrokes. Follow these simp le steps.

1.FVO.OOO

2. F"8.995
3 . F 0 STEP 15 kHz (or your choice)
4 . F MS P$

The handheld wilt scan upward from
150 MHz. To tune between 149.000 and
149.995 MHz. follow step 1 above then
v LWR This port ion of Ihe band must
be tuned manually using the l WR key.
Happy listening!

13. and 16. Leave the pre -soldered pm s
alone.

2. To extend the power-saver. j ump pin 12,
3. Remount the fron t panel with the four
sma ll Phillips -head screws.

4 . Standard VCO ran ge is 136- 153 MHz . To
move the veo span up . turn TO I (on the
control board) clockwise (inward) one to two
turns. one turn at a t ime . TO I is locat ed in the
I ~ II ~ ~ shie lded enclosure. This is the le ft
hole when the unit is face-down and bottom
toward you .

I adjusted the veo to span 142-1 57 MHz
to prevent lostpower and sensitivity in the
ham bands. Y()u may have to remount the
battery track , reset , and program the unit
for 150~ 160 MH z. and move Tal until
RF output is indicated on no higher than
156.5 MHz.

5. To get improved sensitivity. remove the
front cove r, d ial 146 M Hz. and. with a gener­
ated signal. tunc T02. T03. and T04 for
maximum signal, These are the three consec­
uti ve cans from the antenna jack on the re­
ceive r board (under the speaken. I found
mine 10 be each IJl In I turn off. Also, adjust
T0 5 .lhe fifth can from the ante nna, for mall­
imum signal.

Follow the steps below extend the frequ en­
cy coverage for the 709 R:

I. Same as forthe 209R/ RH. plu s jump pin 4 .

2. The power-saver mod ification can' t he
done here unless pin 12 is present.

3. Same as for the 209 R/RH.

4 . Same . but the VCO range 430-455 MHz .

If TOI is adj usted inward about two turns,
the ran ge shifts to up to 439 .5-465 MHz.

5. Not necessary for the 709R .

6. Rcsold cr the ground jumpe r betwee n the
contro l board and ground .

This completes the modificat ion sect ion.
Reassemhle the unit.

T he I'ro~rammin~

When you finish the modificat ions and re­
assemble the unit , reset it once more . The
programmmg :

I. In the first memory, en ter the lowest re­
ceive frequency and dial. and in the second
memory . enter the highest receive frequency
and dial.

2. In the third memory , enter the lowest pos­
sible transmit frequency and dial. and in the
fou rth memory. enter the highsct possible
transmit freq uency and d ial.

3. Enter repeater shift F. and SHIFT

Here is a sample program for the FT·209RI
RH :

reset
14510
15700
14400
14800
O6OOshift

This me mo rizes a receiver ran ge of 145.1 ­
157 M Hz . + a transmit range of 144-148
MH z. and a 6CX>--k Hz repeater shift.

A sample program for the 709R:

reset
44 200
46500
4400D
4500D
5000Fshift

This memorizes a receiver range (If 442 ­
465 MH z. a transmit range of 440--449 .975
MH z, and a 5-kHz repeater shift .
T he Performance

Th ere is a loss of sensit ivity in the lowe r 2
MH z of the band on the FT-209R/RH model.
hut , if the veo is tuned as above . the ham
hands aren't affected. There 's no perceptible
10.~s of power or sensitivity on the FT ·709R .

In conclusion , go ahead and jump-and
make your 209R/RH and 709 bette r than
before 'Dl

Andrew Mill is a high school senior whose
hobhit'.f include currrm HT modification.
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The lives of hams shopping for a hand-held
transceiver used to be simple. They only

had to keep a few models and spec ificat ions in
their head . For a while they could almost
make the choice by tossing a co in. No longer !
Now hams have a daunt ing select ion of HTs.
and even those folks dedicated to a single
manufacturer must choose between two o r
three models for the same band . To ease the
burden a bit. we have distilled a bev)' of
manufacture rs" brochures inlo a reasonably
complete list of hand -held transceivers ava u­
able in the US ma rketplace .

Ahout the C hart

Frequ ency cove rage of modern synthe­
sized rigs is generally very broad . Those
units with microproc essor controls arc ex­
tremely versatile and etten cover MARS,
CAP . or public service freq ue ncies without
modification . Many HTs rece ive o r trans­
cetve well outside the ir published frequency
limits , allhough some degradatio n in perfor­
mance is possible . Note that it is ilI,,!:,,1 to
transmit on a non-amateur service frequency
using a r ig withou t an FCC type-acceptance
cert ificate , even if you have a license for that
service! Some manufacture rs do 001 publish
freq uency coverage specifications outside the
ham bands.

Some companies brag about how much
power thei r HTs produce and then soc k the
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buyer with a surprise . More often than not ,
high power speci ficat ions requ ire ei the r an
optional exte rnal DC power supply or a
heavy duty batte ry pack . Don ' t fo rge t the
heavy duty charge r for the batte ry pack , too.
The combination can run wel l over $ IOOe:\­
tra fo r high powe r options. Also , high power

" More often
than not, high power

specifications require
either an optional
external DC power

supply or a heavy duty
battery pack."

HTs tend to get very hot during long trans­
missions , because the rea r panel of the uni ts
serve as beat sinks fo r the power amplifier. It
is 001 always pleasant o r possible to hold a
5-wall HT for a long time.

Frequency entry or tun ing is carried out
manually (~I) by stepping through the band
or by direct keyboard entry ( 1\:) . Natura lly,
for a fas t change of frequency keyboard ent ry

is the best cho ice. The higher-pr iced units
unive rsa lly offer this fea ture. Do not d iscount
thumh whee ls fo r fast QSY , though . You can
normally make large frequency changes
much faster with thumb wheels than with a
ma nual toggle or e lectronic stepping.

Not so lo ng ago liquid crystal d isplays
( t e n) had a bad reputat ion. They we re sen­
sitive to shock and therefore unsuitable fo r
the average HT operating environment. On
modcrn transceive rs . LC Os are sturdy and
feature a lot of advantages over thumb wheel
(Ti l ) d isplays. LCOs often combine frequen­
cy display. S- and power output meter func­
tions , mcmory se lectio n, and o ther informa­
tion . LeDs are also easily backlit for night
viewin g. Alinco offers a thumb wheel light ,
however, on its mini HTs.

Memories are always nice to have. If you
have a lot of favorite frequencies to scan. then
you prohably want a ll the memory you can
get. Almost all ofthe HTs with memories will
store offset information with the frequency ,
but some will even store crcss tone infor­
mation , too. Although we have 001 included
all of the memory details here . they bear
some considerat ion. On the o ther hand , if
you 're happy with that memory cell between
you r cars. you don' t need a rig to he lp you
along .

Automatic scanning saves a lot of work
when loo king for an active or d ear channel .



Some r igs offer scanning only over the entire
hand (1\), and others a llow the user to pro­
gram the limit s of the search (Pj, Memory

..ca nning: (:\1) im plies th e r ig ca n scan
each memory consecutively. Some units
allow the user 10 lock OUI selected channels.
Still others allow the opera tor to select a
scan slop s tra legy; c .g., stop on a bu sy
or empty cha nnel. We have not ind icated
these feat ures on the chart. Priority scanning
( Y) pe riodically and brie fl y sea rches a se lect­
cd frequency for activit}' before returning to
the mainopcraring frequency . Manufacturers
imple me nt thi s fea ture in di fferent ways , but
the theory of operation is the same. It is a nice
feat ure if you find yourself ro m between two
freq ue ncies.

Standard repeale r offsets in the United
Stares are 600 kHz on IWO meters, 1.6 MHz
on 220 MHz , and 5 MH z on +W MHz. There
arc a few repeater operato rs who like to
he d ifferent a nd use no nsta nda rd o ff­
'>CIS. W ilh a fixed o ffse t in your HT , you
ca n forge t abou t trying to be different .
Some high-end bandies allow programmable
offsets. but thi s is far from an essential
feature.

Various tone sets arc available on HT s
th ese days. DT MF 11» tone pairs a llow
access 10 autopatch fac ilities (i f you know
the access oxic ) to make telephone calls.
Some repeaters have interesting aux ltliary
functions thai a rc controlled with DTMF
lOnes . T ime of day, temperatu re, repeater
system status, and othe r data can come
through you r handy with a sophisticated
repea te r o r base unit . C TCSS Ie) to nes
are a lso called sub-aud ible tones , and they
come in 37 s ta ndard frequenc ies . Some
repealers requ ire a CTCSS tone 10 activate.
Again , some rep eater ope rat ors l ike to
be d iffere nt. Th is a lso helps c ut down
QRM . cress tone sel ec t ion is usua lly
made with a DIP sw itc h . though a few

rigs offer CTCSS selection from the key­
board. We have not d iffercnriared these
methods in the cha rt.

The tone squelch feature (51 found on
many rigs today is handy fo r those HT
ow ne rs who l ike 10 be d iffere nt. Tone
squelch operat ion requi res CTCSS (Jecod­
ing . In other wo rds . the rig will not receive
s ig na ls w ithout the prope r C TCSS tone
e nc oded o n them. Do no t co nfuse thi s
feature w ith a d igital squelch fun c t ion ,
wh ich requires a se r ies of DTM F tones 10

alert the radio ' s owner tha t someone wants 10

talk 10 him .
Most ha nd- held transceivers have BNC

ante nna con nectors. Thi s is virtua lly an
industry slandard. Kenwood and A linco
u se " T hread-loc k" (T II LI connecto rs
on their pocket -sized HT s . The thread­
lock connector looks a bit l ike an RCA
ph ono jack w ith threads . Note the non ­
sta ndard T NC antenna connector o n the
IC - 12AT , too . Usc o f non standard an­
tenna connec tors makes attachment o f other
ant enna s or exte rna l amp lifi ers d ifficult
at best .

We ha ve listed the manu factu re r 's sug­
gested reta il pri ce . If you pay the full a­
mount , you probably won ' t be able to
afford you r subscri ption renewa l to 73 .
We l ike to think our readers a re fru gal
a nd sc nsib !c . C heck deal e rs fo r deep
discounts and closeout spec ials. A lill ie
tel ephone s ho ppi ng ca n save a lot of
money , Conside r the savi ngs in sales
tax w he n bu ying t h roug h o ut-o f-s ta te
mail order. UPS or priority mail shipping
costs on these litt le rigs arc unlikely 10

match sa les lax in some stales. And ma ke
sure you te ll the deale r you saw the in­
formati on in 73 ~ 1iIJ

Bra"d Model Frequency (MHz) Powe, Oul Freq. E"lry Disptay Mem. s,," Offset To"e. AnI. Price Commenls

AEA OXHandy 28.0-290' m M(VXO) ...."" 0 No NA No BNC 131995 SSBJCW

"',~ ALX·2T 1~1<II9 995 m M TH , V Fixed O.C THL sese MlI'li HT

"'~ ALX~T ""-ASO ,W M TH , V Fixed O.C THL $TBA M.niHT

"',~ AU.4·203T 1«--141,995 sW' M.' LCO to MP P,,, O.C BNC seee A.150-160MHz

""" I(;.....T I~I49,995 1,513W' M LCD ro M.B Prog O.C BNC $J29 00 A. 10169 995M.niHT
OCOM 1C-2AT 1«--141,995 1,S/25w' M TH 0 No Fixed 0 BNC sess 00
OCOM I(;.O"'T I~151.995 ~sW' M.' LCD to M.P,V Prog O.C BNC S365 00
OCOM I(;."'T 220-224.990 1.512.5w' M TH 0 No Fixed 0 BNC S339 00
'COM IC-OOAT 220-224995 ~sW' M.' LCD " M.P,V P,,, O.C BNC $.014900

'COM IC...,4AT 44().45O 1.513w' M LCD to MB P,,, O.C 8NC 536900 Mmi HT
ICOM IC-4AT 44().449995 1.512,5W' " TH 0 No Fixed 0 BNC $339.00
ICOM IC.Q4AT 440-449995 ~SW' ".' LCD to M.P,V Prog. O.C BNC $449.00
ICOM IC·12AT 1260-1299.99 ,W "., LCD to M.P,V Prog. O.C TNC $459.00
Kenwood TH21BT 141 -150,995 ,W " TH 0 N" Fi.ed D.C' THL $259.95 MlnlHT
Kenwood TH31BT 220-225 ,W " TH 0 No Fi.ed D,C2 THL $269.95 Minl HT
Kenwood THlIBT 440-450 ,W " TH 0 No Fixed D.C' THL $269.95 Mlni HT
Kenwood TH20SAT 142-148 ,995 25/SW' " LCD 3 B Fixed D.C'"2 BNC 1259.95 Rx 141_163 MHz
Kenwood TH405AT 44G-449995 VSW' " LCD 3 8 Fixed D.C2.S· 8NC S269.95
Kenwood TH215A 141-151 2.5J5w' M.' LCD rc M.P.V P"", D.C,S' BNC $349.95 RxI41·163t.lHz,.,,- TH41SA 141_151 25/Sw' M' LCD to M,P,V P,,, D.C.S· BNC $359 95 Ax14t·163t.lHz
"",,~ ST-20T 142-150995 YSW' M.' LCD ro M.P.V P,,, O.C BNC S369 95
V_ FT209A1AH 1«--147995 2.5J5W M.' LCD to M.P,V Fixed D.C.S· BNC $35900 AH pnce given
V_ FT109AH 220-224 ,995 SW M.' LCD rc M.P,V Fi.ed D.C.52 BNC $379.95
V_ F1700R 44().-449 957 4,5W M.' LCD to M,P,V F,xed D,C,S' BNC $359.95
V_ FT23R 144_148 VSW' M LCD rc B.V Fixed ovas' BNC S269.95 t.llnl HT
V_ ""3R ......SO VSW' M LCD to B.V Fixed O"-"2,s' BNC 1279.95 Mlni HT
V_ ""'TR 144- 148/4-40-450 SW M,K,Y LCD rc M.P P,,, D.C2.S' BNC $.019995 CAT S~tem .nput

NQle 1 AEA:s OX Hal'ldyCOVllrS any two 50 kHz segments or 1M H)·meler bal'ld Reqlmes crystals
Note 2: Availableas anophon.
Note 3; Higher power output WLlh an optional battery pack or DC power supply,
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Milo Q. Fosman, Ph.D.HT, M.S. 2MFM
Professor
Ancient M(J(lularion Cultures
Harmaum Cotlege

A History of
Hand-Held Communications:

Their Place In Western Civilization

A partial transcript of a pseudo-scientific
study of mall ',I never-ending quest for hand­
held personal communications, presented by
the alleged Dr. Fosman at a rea/ll me/:'ting of
S.C.A .M. ill Parts.

N umerous experts and scho la rs agree that
one of man ' s instinctive needs is com­

mu nicat ion with othe r members o f his spe­
c ies. This fundamenta l need is grou ped with
other essent ia ls such as thirst , hunger , sex
and home video. Indeed , research in this area
has revealed that even the higher primates
have demonstrated an amazing capacity to
grasp the concepts of speaker microphones
and fle x antennas.

The ~inninWi

Cave drawings from the Stone Age have
revealed . upon closer inspection , a central
figure coordinating the g ro up hunt of a
Mastodon with a ram 's horn strapped 10 his
left wris t. Other scholars have uncovered
simila r d rawings in Asia Minor. One group
from a lead ing East Coast university cla ims to
have found evidence of the world's fi rst re­
peate r. The draw ing in question depicts
members of the hu nt some distance from the
leader with ram's horns attached to one ear
apparently repeati ng instruct ions through
their wri st units .

Studies of the so-called' 'Golden Age " pe­
riod in the fenile c rescent po int to an interest­
ing development. The growth of metropolis-

[1
r

ses such as Baghdad and Babylon arc coupled
to the simultaneous r ise in the use of perscnal
horn units , each with individualized low-lev­
el resonance, or "sub- tone" character ist ics.
The lat ter wa s dete rm ined by the shape of the
horn and the length of t ime it lay bleached in
the sun. There has been conjec ture that the
legend of the Tower o f Babylon may have
ar isen because grou nd stations were a ll c reat­
ing d iffe rent "sub-tones" and the repea te r
attendants atop the tower coc ldn 't unders tand
the hundreds of messages bombarding the ir
receiving horns .

"Evidence exists
of experiments via

tropospheric scattering
using horn blasts
across the Nile."

The Egyptians were believed to be the first
in developing the principal of a re flec tor with
gain charac teristics to aid in carrying mes­
sages over longer paths tha n previously at ­
ta ined . Indeed , the pyramidal design of these
massive structures lends itse lf very well to
th is funct ion, and evidence exists of e xper t-

mcms via t ropospheric sca lier using horn
blasts across the Nile . These often occurred
before intense thunderstorm ac tivity . and
Illay have been crude attempts at using 11 re ­
peate r system to warn of impend ing severe
weathe r .

Further Advancements

The Romans carr ied the Egypt ian research
a step furthe r by sit ing their repealers along
the extensive aqueduct system crisscrossing
Gaul. They d iscovered that very la rge horns
placed st rategically along these routes could
capture weake r signals usi ng the reflect ive
characteris tics ofthe walls of the duct . allow­
ing more d istant spacing of the manned rc­
pearers . This effect was later called " aqua­
ducnng", and many references are made of
the phenomenon in writings of that period.
The Romans arc also c redited with us ing
bronze and copper horns to replace the more
fragile ram ' s horn .

Memory storage came into being with the
introd uct ion of my nabirds into Europe by
African trade rs . A ty pical repea le r wi th
memory storage might employ up to 10 horn s
placed along the focu s of several uquaducts .
Each ho rn would employ a mynabird in a
cage placed at the focus of the horn . W ith
suitable prompts , the atte ndant would be able
to record messages sent from d istan t ground
units (If up to 5 words. By plac ing the appara­
tus on a revolving platform, the attendant
cou ld scan the various messages as needed .



Or , by placing a cloth over any panicular
mynabird's cage. he could lock out any unde­
sired channels by causing the bird to goto sleep.

During the epoch of the Holy Roman Em­
pire. alchemists of the period developed a
technique by wh ich mynabird s and parrots
could be t rained to repeat their messages in to
an adjacent horn for automatic retransmis­
sion. When no fu rther transmissions we re
needed or desirable. two intenwined st rands
of rope could be pulled from below to release
covers over each cage . Histo ry thus credits
them with invent ing the fully automatic un­
manned repeater stat ion with " twisted pa ir"
control . Further development came when the
Saxons employed the turntable concept ofthe
Romans to furthe r speed up the process .

Iland-lield Advancements

Developments in ha nd-held horns were
keeping pace. As sta ted earlier, the fragile
ram's horn had been replaced by un its weigh­
ing a few ounces wh ich were made from
copper or bronze . These la tte r types were
preferred by Hannibal ' s anny when he invad­
ed the Alps , due to more stable dimensional
qualit ies in colder temperatures . Copper
model s came equipped wit h more than one
horn to allow multi-channel operation . Some
deluxe model s were made for members of the
ruling classes and high officials of the Roman
Catholic Church by expert goldsmiths and
metalworkers . These luxury models incorpo­
rated a tiny sundial to te ll time, and up to four
discrete horns .

At thi s time. contacts made with Asian
civi lizations revealed that they were also
working on advanced hand-held horn un its ,
cast entirely fro m ceramic to withstand high
temperatures and the effec ts of sa lt a ir. These
units found imm ediate favor with Portuguese
and Ital ian traders, re plac ing the corrosion­
prone copper and bronze models used on
ships. A not he r de ve lopment came wh e n
la rger horns with more gain were installed
alongside the major pie rs and docks of Eu­
ropean seaports for ships in port using con­
ventional small horns with limited range. The
user would place the opening of his sma ll
hom near the focus of the larger fixed ho rn ,
resulting in a louder signal. These " docking
boosters " , as they became known , revolu­
tionized sea travel.

During the M idd le Ages, the populari ty of
these hand-held units became immense , and it
followed that a profusion of repeaters sprang
up in major metropolita n areas . In many cas­
es, the outputs of these repeaters we re so
close to each other tha t users experienced
cons iderable interference . Attempts by the
repeater attendants 10 increase the horn size
and thus the power of the signa l proved fru it­
less, and resulted in inte rfe re nce to other
nearby repea ters . Regional leaders agreed 10

meet on a voluntary basis at a s ite ncar
present-day Paris to annually d iscuss the lo ­
cation and opera tion of their repeaters , thu s
originat ing " repeate r counc ils" . Penalties
for vio lators we re st iff, including execution
and exile.

Experiments were being conducted by the
leadi ng scientists of the t ime to improve mcs-

sage storage and capacity . One of these was
Da Vinci. who experime nted with va rious
forms of parrots as opposed to mynabirds. He
claimed that East Afr ican parrots offered
ove r 256K of storage as opposed to the 128K
fou nd in the common mynabird . Opponents
argued that the parrot would prove more rem­
peramental and less reliable in automatic re­
peater service. Other experiments involved
the use of mockingbirds for night- time trans­
mi ssions. Hand-held designs continued, with
a wide va riety of models o ffe red for sale. O ne
o f the more popular units employed a clever
scheme, mounting a smalle r horn coaxia lly
inside a larger un it.

This allowed s imultaneous t ransmissions
on two different channels, giving rise to " full
duplex " opera tio n. However. exist ing re­
peaters could only hand le one message at a
time , so use was lim ited to loosely organized
clusters of fishermen who passed weather
information among themsel ves while in port .
The se g roups , kn own as " fisherme n ' s

nets". pro ved an efficie nt means to cond uct
discussions among two or more users .

" The Court of
Louis XIV favored

an elaborate model
manufactured in Italy. "

As in most societies , secrecy o f communi­
cations was of paramount importance both in
times of war and in everyday transmiss ions
between governme nt agenc ies . It is not
known who ac tually discovered the tech­
nique , but writings recovered from G reece.
Malta and Carthage sho w a scheme employ­
ing the honeyco mb of bees inserted in horns
to purposely disto rt the aud io for a ll but a
s imi larly-equipped horn . The effect to the
average listener would sound like a distorted
" buzz ' ". However. this "ce llular" tec hnique
was never perfected and fell out of favor.

Attempts were made to ensure secrecy by
a ttachi ng sections o f pipe between adjacent
buildings so that users could talk in confi­
dence . This technique became kno wn as
" private line " and continu...-d for many years.
and indeed was the standard method for com­
munications between adjacent villas in the
Vatican . However, long range security re ­
ma ined a p roble m . as th e o nly reliabl e
method in use invol ved "carr ie r" pigeons,
which could easily be downed in flight and
any messages read . Some innovat ive atten­
dants evolved a scheme wh erein the parrots
used in a repeater could be rel eased in flig ht
10 travel to another di stant repeate r s ite . In
this way , they could ret ransmit thei r sto red
messages over greate r distances . Again , a
sha rpshoote r could down the l1yin g bird and
"capture the repeater " , preduding its use by
others .

T ime Marches On

Repeate rs a ided in navigation . On Colum-

bus" initia l voyage , his lookout climbed to the
crew's nest and . using a small . lightweight
ceramic hand-held horn from Japan (which
was popular at that time) made contact with
the repeater on San Salvador Island in the
Bahamas Chain, leading to his now-famous
discovery of America. John Cabot explored
and mapped the northern coast of the conn­
nent by us ing a large co-linear array of mult i­
ple horns to produce echos. Henry Hudson
introduced repeaters and bronze hand-held
horns to Native Americans. He is c redited
with install ing the first repeater sites in New
York C ity .

Hand-held units continued their evolutio n.
The Court o f Louis XIV favored an elaborate
model manufactured in Italy, wh ich inco rpo­
ra ted two sund ials, 6 horns , and nume rous
tiny bells wh ich served no apparent funct ion
except as a decoration. To get the attent ion of
a repeate r attendant seve ral miles distant , a
whistle was attached to be used prior III each
series of t ransmissions, thu s originating the
term " whistle- up the repeater" . This is also
the first docu mented appearance of " bells
and whistles" on hand -held units .

Ornate hand -held units also found their
way to the colonies of America , and many of
these we re pressed into service during the
Revolut iona ry War. Ben Franklin, who was
fond of tinkering with gadgets . developed a
system of linking several horns and birds
together at a repeater locat ion to allow mult i­
ple channel operation s imultaneously .

Th is solved a technol ogical puzzle that had
ex isted s ince the Middle Ages when mu lti­
channel horns became popular . Usi ng a sys­
te m o f elastic bands to suspend a homemade
aco us tic chambe r re semb lin g a c ross ,
Frankl in then focu ssed fou r repeate r horns so
that the re ceived audio could cross-over
through the cente r port and go out any of the
others, depending on which pons we re dosed
o r open. This techniqu e , wh ich Franklin
named "cross- ba nd li nk ing" , was a n
overnight sensation.

O ne co mmo n problem with all ho rn re­
peaters was their susceptibility to vandalism .
Young boys bent on a prank would often stuff
the horns with any num ber o f objects . Some
even dumped pots of homemade berry pre­
serves into the ports (muc h to the del ight of
the birds) . This action was the source of the
expression " jamming the repea te r" . Fortu­
nately, they us ually ate some of the jam them­
selves and we re quite sloppy about it. The
tel ltale stains gave them away , so find ing
these jammers was simply a mailer o f being
observant .

NOTE : Reprints of the un a bridged tran­
script of Or. Fosman's presenta tion are avail­
able from WIFF (The World Is Flat Founda­
tion)_.

Prof essor Fosman 's prof essional interests in­
elude psycho-historical studies of ancient
cults lind their followers. His latest mono­
graph, The ARRL 1932-35: The Golden
Years . will appear at booksellers in the
spring.
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A)Jam it
B) Ignore it
Cl Complain to tile FCC
or someother
organization
0 ) Listen
E) JOin it

35) If required , could you sol idly
copy CW at the speed at whiCh
you were liCensed?

A) Yes B) No

36) II required, could you pass the
FCC theory test for your
license class?

A) Yes BjNo

37) Have you ever purposely
operated in an amateur
sub-band you weren 't
licensed to use?

A) Yes B)No

38) Are you fluent in any computer
Ianguage(s)?

A) Yes 8 ) No

39) If you answered " yes" to
question 38 , whiCh
language(s)?

A) BASIC
B) Pascal
C) Assembler
D) Machine
E) Other

40) Do you feel yourself compe­
tenttc write a short BASIC
program?

A) Yes B)No

41) Do you feel yourself compe­
tent to replace me hnals in a
transistor-type rig?

A) Yes B) No

42) Do you solder together your
own coax connectors?

A) Yes B)No

43) Do you smoke while
operating?

A) Yes B) No

44) Do you operate a packet rad io
system?

A) Yes B) No

4S) What do you think ot
contesting?

A) ereer
B) Good
Cl Okay
0) Don' t like it
E) Despise it

46) What do you think of DXing?
A) Great
B) Good
C)Okay
D) Ooo't tike il
E) Despise it

47) What do you think of
repeaters?

A) Great
B) Good
C) Okay
OJ Don 't like them
E) Despise them

48) What do you think of traffic
handting?

A) Great
B)Good
C) Okay
D)Ooo't likeit
E) Despise it

49) If you heard an emergency net
in progress, would you imme­
d iately )oin in and oeer your
services?

A) Yes B) No

SO) Have you ever secretly hoped
for a minor disaster to strike
your commumry so you can
demonstrate your radio skills?

A) Yes 8) No

42)AB
43)A8
44)A8
45)A8CDE
46)ABCDE
47)ABCDE
4B)ABCDE
49)AB I
SO)AB

____ --I

- ----- -,
I

33)ABCDE
34)ABCDE
35J A B
36)AB
37) A B
38)AB
39jABCDE
40)AB
41 ) AB

Element 3-Habits
25) If the users were restricted to

data communication only (no
phone or CW operation),
would you be in tevorot a no
code 22O-MHz Digital-class
liCense?

A) Yes B)No
26) Would you be in favor of such

a no-ecce 220 MHz Digital
class tickel il il permitted
phone operation in addition to
data lransmission?

A) Yes B) No
27) Have you ever used a person­

al computer in connection
with your amateur radio
act ivities?

A) Yes SINo
28) Is it lime to completely deregu­

late amateur radio by having
the FCC turn over all reeccos­
bility for ham ope ration to the
amateur community?

A) Yes B)No
29) What do you think of CW

keyboards?
A) Love them
B) Hate them

30) Should we get rid of, or reduce
in size, the CW bands?

A) Yes B)No
31) Do you think OX nels have a

place in ham radio?
A) Yes 8)No

32) Do you think nets in general
have a place in ham radio?

A) Yes B)No
33) The next l ime a ham operates

from space , whiCh band
should he/she use?

A) 2 meters
8 )220 MHz
C) 4SO MHz
D) An even higher balld
E) Shouldn't bother to op­
erate

34) II, while tuning across a band,
you heard a net called "Jam­
mers International" in pro­
gress, would you :

19) Do you think that home
computing is siphoning
people (including youngsters)
away from amateur radio?

A) Yes SINo
20) Are hams getting dumber?

A) Yes B) No

21) Do business interests deserve
some of our virtually aban­
doned bands?

A) Yes B)No
22) Should ham licenses have a

minimum age requirement?
A) Yes B) No

23) Should ham licenses have a
maximum age requirement?

A) Yes B)No
24) Should hams be subject to

pe riodic retesting?
A) Yes 8 ) No

Element 3 :
25) A B
26) A B
27) A B
2B) A B
29) A B
JO) A B
31) AB
32) A B

16)A B
17) A B
1BjAB C OE
19j A B
2O) A B
21) A B
22) A B
23) A B
24) A B

DjATTY
E) Other

10) How much money have you
spent on amateur radio within
the past year? (Include a SL
expenses, magazine sub­
scriptions, and c lub anc other
incidental expenses.)

A) $0-$250
8)$251-$500
C) $501-$1 ,000
0 ) $1 ,001-$2,500
E) $2,SO l eoo up

Element 2-
Social Characteristics

11 ) On tile whole, hams are :
A) Too young
8 ) Too old
C) Just the righ t age

12) Do you like rock musiC?
A) Yes B)No

13) Polit ically, how would you
oenoe you rself?

A) Conservative
8 ) Middle-of-the-road
Cl Liberal

14) Should we get rid of the ARRL?
A) Yes B) No

15) How old were you when you
first became a ham?

A) 15 or below
8) 16-21
C)22-39
0 ) 40-59
E) 60 or above

16) Should the FCC increase the
speeds on amateur CW e xam­
Inations?

A) Yes 8 ) No
17) Do you own a home computer?

A) Yes B)No
18) It you answered " yes"to

question 17, wh ich brand?
A) Apple
B) IBM
C) Radio Shack
0 ) Commodore
E) Other

Ham Radio's Lighter Side

9) A BCDE
10) ABCD E

Element 2 :
l1) A BC
12)A B
13)AB C
14) A B
15)A8CDE

A) 15 or below
B) 16- 21
Cl 22- 39
0 ) 40-59
E) 60 or above

3) License class:
A) Nov ice
B) Technic ian
C) General
D) Advanced
E) Extra

4) Number of years ncensec:
A) 1 year or less
B) 1-5 years
cj e-tovea-e
D) 11-20 years
E) 21 years and up

5) Do you have a new (post­
March '78) call?

A) Yes B) No
6) How many hours a week do

you devote to amateur radio?
A)O-l hours
B) 2-5 hours
C) 6-1 0 hours
D) 11 - 20 hours
E) 21 hou rs or more

7) Wh ich HF beno do you use
most?

A) 80115 meters
B) 40 meters
Cl 20 meters
0 ) 15 and/or 10 meters
E) Don't operate HF

8) Wh iCh VHF/U HF band 00 you
use most?

A) 6 meters
B) 2 meters
C)220 MHz
D) Higher freq uencies
E) Don' t opera te VHFJ
UHF

9) Which mode do you use most?
A) SSB
B) CW
Cl FM

Response Form
Instructions: Read each question and mark your response by circling the appropriate letter next to tre number at
tile question.

I
Element 1:

I l) A B
I 2) ABC D E

3) A BC D E
I 4)AB CDE

5) A B
I 6) A BCD E
I 7)AB C DE

B)AB CDEL _

I­

I

Element 1-Background
1) Sex:

A) Male B) Female
2) Age:

John Eawards KI2U
P.O. Box 956
MI. Laurel NJ Q8()54

FUN POLL: HOW HAMS VIEW THEMSELVES
OSCAR 1, the Benton Harbor Lunch Box, The Dayton Hamvenuoo.

W1AW-ali ham radio legends. And now you can add the FUNI Poll to thai
august list.

look at it this way, you do anything long enough and it becomes a legend.
Since this is the seventh FUNI Poll , I say it' s long enough and declare this
venture a legend .

The quest ions are below. Answer them and help me track the trends in this
hobby send your responses to the address atthe lop of th is column . II you
have a mooem-equipoec computer, you can also respond via Compu Serve
(70007,412), The source (CPA117) or Mel Ma it (JEOWAROS).

Have lun. After all. how often do you get to partiCipate in something
legendary?fi]

FUN!
_23...._'. ,."._

32 73AmaleurRadio . necemcer. usaz



,
•

" Linear here is a 230A, OM... "
When the word gets out, we expect you will be hearing this
frequently. Two years in development, the230A represents
a new dimension in linear amplifier technology and operat­
ing convenience. Fully microprocessor based, the RFI
power supply deck is remotelycontroUed vla a small "micro ­
controller". No noisy, large enclosures at your operating
position. The 230A provides maximum legal power on all
amateur bands with no time limit in any mode.

Drivefrequency is continuously monitored by the processor
and adjustments made to ensure maximum emplitler cutput
at all times. As you talk, the amplif ier's tuning is constantly
adjusted as required . Powerful gearhead motors drive the
bandswitch, tuning, and loading capacitors.

HIGH Q UA LITY. T he 230A is manufactured to the same
standards as the 230C, the commercial/military version.
VERSAT ILITY. T he RF/power supply may be remotely
located near your AC source and/or antenna cables . The
small microcontro lier takes little roo m at the operating
position.
PROT ECTION. The processor monitors tube parameters
to ensure ratings are not exceeded. T he operator is alerted
if any parameter is getting close to a safety trip point.
FULL aSK. Choose aSKoperation and our unique design
allows "real aSK" with complete safety...no worries about

burned vacuum re lays, etc.
Pair of EIMAC 3CX800ATs for high efficiency, low distortion
operation. Pi-L output for high harmonic suppression.

-_ .... _-

- -88.88 88_.-
-- - II_.. - .:;--- ~-- --
(II ••

•

230A Microcont roller by
ADVANCED RADIO DEVICES

Remote RF/power supply
deck is not shown.

IS \lolO COJI"lI!sy 01 UB.Voemi, IIi,

FEATURES
• Two custom, easy-to-read, back-lighted LCD displays which

provide all metering, alarm and status information.
• Built-in VSWR computer with readout on the LCD display,
• Accessory connectors for RS-232C contro l and antenna

switching.
• HEAVY DUTY hypersil power transformer with full wave

rectification and Radio Switch 86 series bandswitch.
• Automatic safety monitoring for VSWR, grid and plate current ,

airflow, filament voltage, and efficiency.
• Easy modification for 10 meters if you qualify.
• Remote control. Place RF/power supply deck up to 250 feet

from the microcontroller with optional cable. (15 foot cable
furnished. )

• Modular construction for ease of maintenance.

Factory direct sales for lowest cost.

Introductory prices: 230A. $3695. 230C, $5500.
1 year guarantee.

SPECIFICATIONS
FREQUENCY, All amateur bands from 1.8 to 21 Mhz (to
30Mhz for export)
DRIVE. 50-80 watts for full power.
INPUT VSWR. 1.5:1 or less on all amateur bands. Slightly
higher for WARC.
HARMONIC SUPPRESSION. -55dB
INTERMOD PRODUCTS. ·35dB down.
DUTY. Continuous on all modes including AnY.
ALC. Full ALC with exciter 10 prevent exceeding power limits.
INPUT POWER. 220·250VAC, 60Hz, 20 amperes max.
DIMENSIONS.
Microcontroller: 10 wide x6 high x8 deep (inches).
AF/power supply deck: 14 wide x 22 high x 13 deep (inches)

All interconnect cables are furnished for ease of set up.
In addition 10 the above, the 230C provides continuous
frequency coverage from 1.8 to 30 Mhz with a no time output
rating of 2250 watts PEP. Three 3CX800A7's are utilized.

MADE IN
THE U.S.A.

(703) 478-3100 FAX (703) 478·310522170

Please call or write for additional information. We love to talk about these omp uti ers!

ADVANCED RADIO DEVICES 11111
103 Carpenter Drive, Sterling, Virginia
CIRCLE 83 ON READER SERVICE CARD



73 Review by Pele Putman KnB

Power Play Comparison
RFConcepts RFC 2-23 and Tokyo Hi-Power HL-3 7V

30-Watt 144-MHz Power Amplifiers

Tokyo Hi-PO"'N lAf>s
Sub.•idiar)' ojEncomm, lnc .
1506 Capital A,.,. .

Plano 1X 75074
Price Clnss: $100

RF Concepts
2000 Humboldt SI.
Rt"II" XV R95W
Pn'ct" Class : $112

PERFORMANCE MEASUREMENTS

Background
Hand -held amplifiers aren 't new. Over

the past len years design refinements have
brought us Irom l O-watt power levels up
to the current 25- and 35-wan units , which
are nesting in ever-tncreas tnq numbers
under car seals and in glovebo:w:;es.

W hal would an issue about hand ­
helds be without a review of the most

popular hand-held accessory? Here r've cho­
sen two representative models of band-held
ampl ifiers (one US-made and one Irom
Japan), each designed to lake a nominal 2­
watt input and amplify it about 10 dB. In addi·
ucn. both feature GaAsFET preamplifiers for
weak signal reception.

RF Concepts is a relatively new company,
founded by Everett Gracey and Ken Holladay
in early 1987. Both origi nally founded Mirage
Communications in th e early '80s, which
was later purchased by KLM. RF Concepts
offers a wide range of power amplif iers for
2 and 220 MHz, and new models for 432
MHz will appear soon. All employ GaAsFET
preamplifiers.

Tokyo Hi-Power is the amplifier subsidiary
of Encomm, a Texas-based importer and dis­
tributor of a wide range of VHFIUHF products,
including Santee handheids, wen SWA me­
ters, and Kenpro antenna rotors. They, too,
have a wide range of power amplifiers to cover
144 and 432 MHz, and most 01their designs
use GaAsFETs.

Description

Photo A shows the two amplifiers side by
side. Both are small enough to stash just
about anywhere . The RFC 2·23 measures
13/4 " H:w:; 3112 " W:w:; 53/4 " 0 , and the HL-37V
measures P12 w Hx 4" W:w:; 5:1j4" D. The AFC
2-23 is finished in a satin black, while the
HL-37V comes in a brushed aluminum shade.

Front panel layouts differ somewhat. Con­
trots for DC POWER. SSB/FM mode and
PAEAMP ONrQFF are rocker switches on the
AFC 2-23. LEOs indicate when the amplifier is
on, when the preamp is enabled. and when in
transmit. On the HL-37V, pushbunon switch­
es turn POWEA on and enable the preamp,
marked AX. The mode setting for SSB/FM is
ccatec on the rear panel. In addition, the HL­
37V featu res a slider control lor AX GAIN
(more on this in a moment), and a bargraph
LED display to show power output level.

Both radios use standard S0-239 connec­
tors. The AFC 2-23 has a detachable DC pow­
er cord with Molex connector, while the HL­
37V power cord is hard-wired. The former 's
power cord is somewhat heavier, using #16
wire as opposed to the 1t 18 wire on the
HL·37V. II shouldn't make much of a differ­
ence if you install with the supplied cords.
Failing that you should use heavier wire where
possible (#16 or better).

Photo B shows the interior 01 the AFC 2-23.
The power device is a Motorola SAF3961,
which works in a 12-dB configuration. Work-

+ 2.0 dB

1.5:1

13.0dB

HL·37V

.5W/20W@3.8A
1.0Wf25W@4.4A
2.0Wf30W@4.6A

RFC2·23

.3Wf6W@2.0A
1.5W/25W@3.7A
2.5W/35W@4.4A

14.5 dB

1.2:1

·11.0 dB

Preamplifier Gain :

Measured SWR at input:

l-dB Compression, output:

Specification

Rf Power/DC Cu rrent: InpuVO utput
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Photo B. Interior view of the RFC 2-23 amp.

max imum output of 30
warts.

The pre-amplifier in the
AFC2-23 didn't come close
to the claimed spec of 20
dB. How-ever, 14.5 dB is
more than adequate for
norma l FM work . Th e
HL-37V was much closer
to its rat ing of + 14 dB,
which again is more than
enough for an amplifier of
this type .

, As tar as compression
tests g o , the HL·37V
passed with flying colors.
I've stated in the past that a
well-designed GaAsFET
for 2 meters ought to ex­
hibit a 1-dB compression
point at better than O-dB

output. and + 2 dB is fine. The AFC 2·23,
however, exhibited such a poor compression
characteristic that I called Ken Holladay of
AF Concepts, He suspected that the SChOllky
diodes used to protect the GaAsFET were
causing the compression, and th is makes
sense. Ken also suggests that users switch
the preamplifier 011 in high-level AF areas. The
manual also recommends this.

When do you know you are neara high­
intensity RF field? !? It may notbe apparent.
but you coutd be the victim of inlermodulation
produc ts ca usedby a nearby repeater or
commercial radio mstanancn while otherwise
engaged in normal point-to-point communica­
tions. This could also happenif an amateur in
your neighborhoodoperated with high power
on z-meter SSB while you were on an FM
simple ~ net, for example . From the data
above.it stands that a signal level of -24 dBwitl
cause the preamp to go into compression. (-24
dB corresponds to about 12 millivolts, a fairly
strong level but not unusuaL)

Conclusions

You can place both radios into your car as
you wish. Both manufacturers recommend
mounting the amplifiers with the supplied
brackets 10 allow suts-crent air110w over the
heatsink, whichw itl get warm to the touch in
extended FM use. Keep in mind the slider
op-lion on the HL-37V. You may wishto tailor
the front-end performance to suit your tastes
in areas with plenty 01 RF.

Both 01 these amplifiers are of the set-it­
and -Io rget- it variety. Just hook them up
and hide them under your sea t, under
the dash, in the trunk, or wherever . The power
output display on the HL·37V is not a guide.
You'll run over 20 watts output with half a wall
input and close to the maximum output with
1 watt.

Some additional thoughts: to get the most
out of these amplifiers, use heavy-duty wire
for the DC lines, and low-loss coax, such as
Belden 9311, AG-58, or RG8X, between the
amplifier and your HT. You may encounter a
!ilight mismatch with the HL·37V and have to
experiment with cable lengths. The input
impedance of the AFC 2-23 is close enough to
50 Ohms, so lengths aren' t critical,fl!]
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affected, so having a variable attenuator is a
great help!

In practice, the adjustment to give unity gain
is nearly 80% 01lull setting,

In contrast to the AFC 2·23, the Japanese
unit attords no no VSWR protection . The
manual strongly cautions that you shou ld
have a low (1 .3:1 or better) VSWA reading
before using the ampntier . In practice, it prob­
ably wouldn't make moen difference until at
least 2:1 or better . Most modern solid-state
power devices use ballasted emitter protec­
tion to guard aga inst excessive collector
current.

Performance

Check the table tor performance measure­
ments. All tests were per formed using an
IC-2AT with different battery packs as the
exciter. Bird 43 wattmeters and a Bird Terma­
line dummy load were also used to measure
power input and output. For receive measure­
ments. an HP 608F with Boonton 92 millivolt­
meter was employed .

Some observations regarding the data.
First of eu, the variance in input VSWA of
each amplifier caused the power input levels
themselves to vary during the power tests.
This is due to the impedance mismatch as

Show n by
the B i r d
43. II the
VSWA ap­
proaches
1.5 :1 , the
impedance
looks more
l ike 75 or
37 oh ms .
The read­
in g s f or
in put and
o u t p u t
power are
close to the
manufactur­
ers' speer­
fications in
each case
since both
spec ify a

•

manship is of the highest
quali ty , and there are
only Iwo tuned ci rcuits
using ARCO trimmers.
The design is very simi­
lar 10 Mirage amplifiers ,
as you might expec t.
RF -sensed ke ying is
used exclusive ly, with
the $$B/FM switch set­
ting the drop-out de lay.
Th is is largely due 10
the pr imary market lor
these ampl if iers , FM
hand-held users. Protec­
tiv e d iode s are used
around the GaAs FET, a
CF300 device with nomi-
na ll y 20-dB gain at a
noise figure of about 1
dB. In addition , an auto-
matic SWR protection circu it will kick in at
about 3:1VSWR. AF Concepts rates the maxi­
mum AF input at 5 walls, which I coul d not
verify , Minimum input is specified at 200 mW,
with approximately 30 watts output for 2 walls
drive.

Photo C shows the inside of the HL-37V.
The act ive device is a 2SC1946A. also run­
ning about 10-1 2 dB gain. The amplifier does
not use tuned circuit s. but rath':!r etched in­

ductors and small fi xed-value capacitors .
Workmanship here is also very high quanty.
The PC layout is considerably more open than
Ihe AFC 2-23. but this is no comment on the
eng ineering design.

The unit also uses AF VOX keying on both
SSB and FM modes. No other provision is
made lor hard-keying, again for the reason
that the majority 01 buyers will operate FM
only. A 3$K121 GaAsFET provides a nominal
+ 14 dB gain, and a unique slider control al­
lows continuous adjustment of the AX gain
from -20 dB to + 14 dB. Protective diodes also
isolate the GaAsFET.

Why tne slider? Apparently in some places
in Japan, there is so much RF on and near
the 2-meter band that preamps tend to go
berserk in the intense AF fields. The average
unaided front end 01a hand-held is similarly

Photo C.lnteriorviewofthe THL HL-37Vamp.



Hand-he/ds Regul31 SALE
IC·2A z-meters 279.00 249"
IC-2AT with TTP 299.00 259'1
IC·3AT 220 MHz. TTP 339.00 299"
IC·4AT 440 MHz, TTP 339.00 299"
fC ·02AT z-meters .. .. . 365.00 299"
IC-02ATlHigh Power 399.00 339'\
IC-03AT for 220 MHz 449 00389'\
IC-04AT lor 440 MHz 449.003891\

IC-u2A z-meters 299.00 269"
IC-u2AT with TTP 329.00 289"
IC-u4AT 440 MH z, TTP 369.00 329'\

Accessories for micros - CALL $
IC -12AT IW I.2GHz FMHT/battlcgr/TTP 459.00 399' \
A-2 5WPEP synth. aircra ft HT 499.00 449"
A-20 Synth. aircraft HTw/VOR 599.00 529"
Accessooes for all except micros Regu lar
SP-7 425mahll 3.2VNicad POlk · use BC·35 74.25
BP-B 800mah/8.4V Ncad Pak - use BC-35 ... 74.25
BC·35 Drop in desk charger fo r all batteries 74.50
BC·16U Wall charger lor BPlIBP8 20.25
LC·I I Vinyl case fo r Dlx us ing BP·3 20.50
LC·14 Vinyl case lor Dlx using BP·lI8 20.50
LC-02AT Leather case tor Dlx models w/SP-7/8 5450
Accessories fo r IC and IC-O series Regular
BP-2 425mahl7.2V Nicad POl k- use BC35 47.00
BP·3 Ex tra Std. 250 ma h/8.4V Nicad POlk 37.50
Bp·4 Al ka line battery case 15.25
BP-5 425mah / 10.8V Nicad POl k · use 8C35 58.50
CA-5 5/8-wave telescoping Zm an tenna 18.95
fA -2 Extra 2m lIexible antenna 11.50
Cp·I t ig. lighter plug/cord for BP3 or Dlx 13.00
Cp·I0 Battery separation cable w/cl ip 22.50
DC-I DC operat ion pa k fo r standard models 23.25
MB-16D Mobile mtg. bkt lor all HTs 24.50
LC·2AT Leather case lor standard models 54.50
RB-I Vinyl waterproot radio bag 34.95
HH-SS Handheld shoulder strap.. ... ...... .... . 16.95
HM ·9 Spea ker micro phone 47.00
HS-IO Boom microphone/headset 23.25

HS· IOSA VOX un it fur HS·1O & Deluxe only 23.25
HS-IOSB PH un it lor HS·IO 23.25

ML·I 2m 2.31'1 in/ lOwout amplifier SAlE 99.95
SS-32MDommsnec az-tone encoder 29.95
Receivers Regular SALE
R-71A 100kHz to 30MHz receiver $949.00 799"

RC·ll Inlrared remote cuntroaer.... 67.25
FL-32A 500 Hz CW filter 66.50
FL-63A 250 Hz CW filter (1st IF) 54.50
FL-44A SSB filter (2nd IF) 118.00 1591\
EX-257 fM un it. ..... .. .. ......... ... .. 42.50
EX-3IO Voice synthesizer 46.00
CR-64 High stabil ity osc illator x1al 63.00
SP-3 External speaker ........ ... .... . 61.00
CK-lO (EX-299) t2V DC option..... . 12.25
MB-12 Mobile mount 24.50

R·70OD 25MHzto 2GHz scan rcvr 1099.00 9491\
RC-12 Infrared remote contrene.... 67.25
EX-3IO Voice synthesizer 46.00
TV-R7000 ATV uni!... 131.95 119'\
AH-7000 Rad iating antenna 89.95 (6)

HOURS. Mon. thru Fri. 9-5:30; Sat. 9-3
Milwaukee WATS line: 1·800·558·0411 answered
evenings until 8:00 pm Monday th ru Thursday.
WATS lines are for Quotes & Ordering only,
use Regular line for other Info & Service dept.

All Pri ces in this list are subje<:llo changewilhout notice.

IC·47IA" 25W430·45D.... CLOSEOUT 979.00749"
PS-25 Internal power supply 1I5.DO ID4' \

AG-I" Mast mounted preampl ifie r 99.5D
lC·471H" 75W430-450 .. . CLOSEOUT 1399.DO 989' \
PS·3S In ternal power supply 199.00 179'\

AG·3S" Mast mounted preampl ifier 9S00
I "Preamp $9g~ with 471A or 47tH Purchase

Accessories common W 271A/H and 471A/H
SM·6 Desk microphone.. .. .. .. .. .. .. . 44.95
EX·3IO Voice synthes izer 46.00
TS·32 CommSpec encode/decoder.. .. 59.95

UT-IS Encoder/decoder interlace . .. 14.00
UT· ISS UT-ISS w/ TS·32 installed.... . 92.00
VHf/UHF mobile multi-modes Regu lar SALE
IC·290H 25W2m SSB/FM CLOSEOUT 639.00 549u
IC·490A lOW430-440.. .. . CLOSEOUT 699.00399' \
VHf/UHf/1.2 CHz FM Regul31 SALE
IC·27A Compact25W2m FM wlTTP rmc 429.00 3791\
IC-27H Compact45W 2m FMwmpmic 459.00 399'\
IC-37A Com pact25W220 FM, HP mic 499.00439' \
IC·47A Compact25W440 FM, H Pnne 549.00 489"

PS-45 Compact 8Apower supply.. . 139.00 129' \
UT-16/EX-388 Voice svntneseer... 34.99
Sp·IO Shm.line externa l speaker..; 35.99

IC·28A 25W2mFM. TTP rmc 459.00 3991\

IC·28H 45W2mFM, TTP mlc 489.00 4291\

IC-38A 25W220 FM, TTP rmc 489.00429' \IC·48A 25W440·450 FM, TTP mic .. .. 489.00 4291\
HM·14 Extra TTP microphone 55.50
UT·28 Digital code squelch 37.50
UT-29 Tone squelch decoder 43.00
HM-16 Speaker/microphone ....... 34.00

IC-900 Transceiver controller 58900 529' \
UX·29A 2m 25Wunit ... .. ... .. ... . 295.00 269' \
UX·29H 2m 45W unit ..... .. .. .. .. . 339.00 3D9"
UX -39A 220MHz 25Wunit 349.00 319'\
UX-49A 440MHz 25Wunit . .. ... . .. 339.00 3091\

UX -59A 6m lOWunit.. ....... .. . .. 339.00 309"
IC-3200A 25W2m/440 FMwITTP.. .. 599.00 529"

UT·23 Vo ice syn thesizer .... .. .. .. .. 34.99
AH·32 2m/440 Dual8and antenna 37.00

AHB-32 Trunk-lip mount 3400
Larsen PO·K Roof mount .. .. .. . .. .. 2000
Larsen PO·TLM Irunk.lip mount.. .. 22.00
Larsen PO- MM Magnetic mount .. .. 22.00

RP-3010 440MHz lOWFM repeater... 1229.00 1089
IC-I200 lOW1.2GHz FM Mobile 699.00 629'\
IC·1271A lOW 1.2GHz SSB/CW 8asel229.00 1089

AG-1200 Mast mounted preamplifier 105.00
PS·25 Internal power supply 11 5.00104' \
EX -3 10 Voice synthesizer...... ..... 46.00
TV-I200 ATV interlace unit . 129.00 119'\
UT·15S CTCSS encoder/decoder 92.00

RP-12 10 L2GHz lOW99 ch fMxcvr1479.00 1299
Rp·2210 220MHz 25Wrepeater 1499.00 1329

IC-735 HF transceiver/Sw rcvr/mic 999.00 8691\

PS·55 External power supply 199.00 17911

AT-ISO Au tomat ic antenna tuner 445.00 349u
FL-32A 500 Hz CW filler 66.50
EX-243 Electron ic keyer un it ... ... . 56.00
UT-30 Tone encoder 17.50

Ot her Accesscces Regu lar SALE
IC-2KL 160·15m solid state amp w/ ps199900 1699
PS·15 20Aexternal power supply .... . 169.00 154'\
PS-3D Systems pi s w/cord. 6·pin plug 299.DO 269' \
MB Mobile mount. 735175IAI761A.. . 24.50
SP· ] External speaker 61 .DO
SP·7 Sma ll externa l spea ker .......... 49.00
CR·64 High slab. ret xtal lor 75IA .... 63.DO
PP·I Speaker/patch 179.DO 164' \
SM·6 Desk microphone 44.95
SM ·8 Desk rruc ·11'10 cables, Scan..... 78.50
SM ·lO Compressor/graph EO,8 pin me 13625 124' \
AT-l00 lOOW a·band auto.antenna tuner 445.003891\
AT-500 5ODW9·band auto.antenna tuner 55900 489'\
AH ·2 s-teoo tuner w/mount & wh ip 625.00 549'\
AH ·2A Antenna tuner system, on ly 495.00429' \
GC·5 World cloc k........ 91.95 89' \
VHf/UHF base multi-modes Regular SA LE
IC-27SA 25W 2m FM/SSB/CW w/ps 1199.00 1049
IC-275H 100W 2m FM/SS8/CW 138900 1229
IC-475A 25W440 FMlSSB/CW w/ps1399.00 1249

IC-751A 9-band xcvr/.l -30 MHz rcvr l649.00 1399
PS·35 Internal power supply ... . .. . 199.00 179'\
FL·32A 500 Hz CW fi lter (lstIFl .. . . 66.50
FL·63A 250 Hz CWfiller (1st IFl..- . 54.50
FL·52A 500 Hz CWlilter (2nd IF) ... 108.00 99' \
FL·53A 250 Hz CWfilter (2nd IF}... 108.00 99' \
FL-33 AMliltef. .. .... ... ......... .. 35.25
FL·70 28 kHz wide SS81iiter 52.00
RC-IO Externalfrequency controller 39.25

HF Equipment Regu lar SALE
IC·761 HFxcvr /SW rcvr/ps/AT 2499.00 2149

HM ·36 Scann ing hand microphone 44.50
SP·20 Ext. speaker w/ audio filter . . 149.00 139'\
FL-IOI 250 Hz lst IF CWlilte r . 69.95
FL-53A 250 Hz 2nd IFCWfilter 108.00 99' \
FL·I02 6 kHz AMlilter 56.00
U-310 Voice synthesizer ... .. .. .... 46.00

. WICKLIFFE, Ohio 44092
28940 Euclid Avenue

Phone (216) 585-7388
Ohio WAYS 1·800·362·0290

°8t~~d·1-800-321-3594

Order Toll Free: 1-800-558-0411 Inwl.con.,n/~8~~~2~~5j"t5·M."OM••)

AMATEUR ELECTRONIC SUPPLY~
4828 W. Fond du lac Avenue; Milwaukee, WI 53216. Phone (414) 442-4200
------ AES'" BRANCH STORES Associate Store

ORLANDO, Fla. 32803 CLEARWATER, Fla. 34625 LAS VEGAS, Ne•. 89106 CHICAGD,lIl1nols 60630
621 Commonwealth Ave. 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS
Phone (305)894-3238 Phone (813) 461-4267 Phone (702)647·3114 5456 N. Milwaukee Avenue

Fla. WAYS 1·800·432 -~24 No In-State WAYS No In-State WAYS Phone (312) 631,5181

~r:r~t,el-800·327·1917 No Nationwide WAYS ~~~~I:: 1-800-634-6227 15 min. trom O'Harel



Manufacturers of Quality Communications Equipment

Hi Pro HPC201 MICROPROCESSOR REPEATER
CONTROLLER & AUTO PATCH

HPC201E DELUXE
MICRO COMPUTER
(AS SHOWN)
THE AUTO PATCH IS
CAPABLEOf 60
EMERGENCYAND
300 USER SPEED
DIAL NUMBERS &
INFORMATION TO
PROGRAM THE
SPEED DIALER
SUPPLIED
WITH
ORDER.

THE HP201E DELUXE
MICRO COMPUTER IS AVAILABLE
FOR LESS THAN $500.00 COMPLETE

LISTED BELOW ARE SOME OF THE FEATURES AND fUNCTIONS
OF THE HP20lE OElUXE CONTROllER & AU TO PATCH

.n MICROPROCESSOR CONTROL WITH 16 DIGIT DECODER
112 USER PROGRAMMABLE CODES BY RADIO OR TELEPHONE

13 USER PROGRAMMABLE 1.0. BY RADIO OR TELEPHON E

k4 REPEATER RINGUP AUTO PA TCH WITH ON OFF CODES

, S UNIVERSAL PULSE DIALER WITH ADJUSTABLE SPEE D

' 6 SINGLE OR MULTI DIGIT AUTO PATCH ACCESS CODE

17 AUTO PATCH TIMER TIME OUTWARNINGS
' 8 CALLER CONTROlLED REVERSE AUTO PATCH WITH USER

PROGRAMMABLE ACCESSCODES
19 EXCUENT AUTO PATCH AUDIO WITH ADJ. INPUT & OUTPUT

LEVELS

110 SMART AUTO PATCH

I I I DIAL9 FIRST, PBX FEATURE

112 SEPARATE REVERSE AUTO PATCH ON/OFF COMMAND

113 COMPU TER PRINTOUT OF SPEED DIALER NUMBERS

114 TOLL RESTRICT WITH ON/OFFCOMMAND AND ADJ. MIN, AND
MAX. NUMBER OF DIGITS TO BE DIALED

l i S COURTESY TONE NOTIFICATION OF A,P. STATUS

U 6 USERAND EMERGENCY SPEED DIALER INHIBIT

n 7 REDIAL CAPABILITY OF LAST NUMBER DIALED

118 EXPANDABLE TO OVER 800 SPEED DIAL NUMBERS

HERE IS A LOWCOST REPEATER CONTROLLER
AND AUTO PATCH THAT ANYONE CAN AFFORD

WITH A CHOICE OF STANDARD OR DELUXE
PROGRAMS JUST JAMM PACKED

WITH OWNER AND USER
FUNCTIONS. THE SMALL

SIZE ALONG WITH
LOW CURRENT

DRAIN AND
STATEOFTHE ART

DESIGN WITH
ALL FEATURES
REQUIRED FOR

TODAY'S
DEMANDING

REPEATER
OWNERS AND
OPERATORS.

OVER SO USER
FUNCTIONS

119 INPUT TO DISABLE AUTO PATCH WHEN LI NE IS IN USE,
AllOWING MULT, USE OF PHONE LINE

120 TRANSMITTER SHUTDOWN WITH PRESENCE OF TONE

121 UNIQUE TONE NOTIFICATION OF A PDISCONNECT

122 ADJUSTABLE AUTO PATCH TIMEOUT TIMER

123 DTMF TONE MUTE AND COVER TONEMASKING

124 REPEATER TIME OUT TIMER WARNINGS

125 PROGRAMMABLE IDENTIFIER OVER THE AIR AND OVER THE
PHONE LINE

126 SEVENDIGIT CONTROlLER COMMAND CODES

127 SMART cv.' IDENTIFIER. IDENTIFIES AFTER INPUT CARRIER
DROPS AND AfTER FINAL Q50

128 O, K. NOTIFICATION OFVALID FUNCTION CHANGE

129 BATTERY BACKUP NOTIFICATION WITH BATTERY BACKUP
CAPABILITY.

'30 CAN BE ORDERED TO USER INITIAL POWER UP FUNCTIONS
AND MASTER CODE AND IT ALL WILL LISTED ON TH E
SUPPLIED COMPUTER PRINTOUT.

13 1 BURGLAR AND FIRE ALARM INPUT WITH SPECIAL ALERT
FUNCTION

132 SEVEN 500 MA OPEN COLLECTOR CONTROLLER OUTPUTS
#33 TONEPAD TEST

ASK ABOUT OUR REPEATERS,lINKS,
RECEIVERS, TRANSMITTERS, C.O.R.'S AND
COMPLETE REPEATER SYSTEMS

PLUS
MUCH - MUCH - MORE

Afaggiorc Elect ro n ic Laboratory
600 WESTTOWN RD. TELEX: 49 9 ·0 74 1-MElCO
WEST CHESTER ,PA 19 38 2 PHONE 2 15·436·6051

WRITE OR CALL FOR OUR COMPLETE CATALOG
CIRCLE.7 ON RUOUt SERVICE CARD



N !
CBRadios&
Scanners

Communications Electronics~

the world's largest distributor of radio
scanners, introduces new models of
CB & marine radios and scanners.

NEW! Regenc~ TS2·RA
Allow 30· 90 days ror delivery alter rece,pt of order
due to the high demand for this product
Lis t once $499.95/CE ceree $339 .95
1Z-e.nd, 75 Ch.,,"e'. Cry.'."••• • AC/OC
f'tequency tange. Z9 ·54. 1 .8-175, 406'512. 806·950 MHz
TI>e Regency T5 2 scanner le ts you mon, tor
M Ilitary, Space Satellites. Gove rnment. RaIlroad.
Justece Department. Slale Department. F,sh &
Game. Immogratlon. Manne. Po lice and F,re Depart­
ments. Ae ronaut ical AM band. ParamedICs. Am­
ateur RadIO, plus thousands 01 o thtH radio fre­
coeocteemost scanners can', p ick up The Regency
T52 fea tures ne w 40 channet per second TurbO
Scan' so you wont miss any of the ac tion. Mod el
TS1 -RA is a 3 5 chan nel vers ion 0' th is -ao.c without
the 800 MHz. band and costs onl y $ 239.95,

Regency' Z60·RA
List p nce S299.95/ C E pr ice $1 48_95/SPECIAL
S-s.nd,. eo Ch.,.,..1 • NO"cryar., .c.,."'"
Bands 30'50, 8 8 ' 10 8. I 78- 13 15. 1·14- I ,. 4'0-5 12 MHl
The Regency Z60 cove rs a ll t h e public service
bends p lus aircran and FM music l o r a tota l o f
eight bands, The Z60 a lso features an a larm
clock and priority cont rol as we ll as AC/ DC
ooereuon. Order t od ay.

Regency@Z45·RA
list pnce 5259951C E p rice 5 139.95/S PECIA l
7-s.nd, .5 Ch.",.el • No-cry.'.' ac. n".,.
Sa nds. 3D-50, 1/8- 1315. ,.4· /7., H D-5 72 101 Hz.
The Regency Z4 5 is very similar to I he Z60 mccet
listed above however It does not have the commer·
cre r FM broad cast band The Z45 . now at a
scecer price lrom Com mu mcalto ns EIeCl ronies.

Regency@RH256B·RA
List price 5799.95/ C E p ri c e $ 3 2 9 .9 5/SPECIAl
16 Cllllnn.1 • 2 5 w.n Tr.nac.I".r • Priority
The Regency RH2568 ISa soteen-channelVH F land
mobile transceiver designed to cover any trequencv
between 150 to 162 MHz. Since thIS rad io is
synthes,zed. no expenSIve crys tals are ne ede d to
store up to te t recceoc.es WIthout batlery backup.
All rad'OS come WIth CTCSS tone and scann mg
capabi lit Ie s. A morutoe and night/day SWItch is also
standard. This transceiver even ha s a p riority tu nc­
non The RH 2 56 makesan ideal rad IOlor aovcouce
or lire department volunteer because 01its lOw cost
and high performance, A 60 Wart VHF 150-162
MH z. version called the RH6068·RA is available
lor $459.95, A UHF 15 wert. 10 channel version 0 '
this radio called the RU1508-RA is al so available
and covers 450-482 MHz, but the cost IS5439.95.

Bearcat' 50XL·RA
list once S199.9 5/CE price $1 14.9 5/SPECIA l
1o-Band, 10 Ch."nel • H.nd,..,d . _ nn.,
Banets. 29 1-54. 136'11',4015- 512 MHl
The Umden Bearcal50XL is an economica l ha no<
held scanner with 10 ch an nels covering ten Ire­
cveocv ban d s. It teature s e keyboard lock switch to
prevent ecctoemar entry and more. Also order lh e
new double·long life rechargeable bat lery pack
pa rt # BP5 5 lo r $29.95. a p lug-in wall charg e r. part
# A D100 ' or $14.95. a ca rrying case part # VCoo l
for S14.95 and also o rder optional cig afette lighl e r
cable part # PSOO1 fOf '1 4 .95

NEW! Scanner Frequency Listings
The new Fo~ scanner tfeQuenc~ d"ectOfleS WIll he lp
you lind all the aCloon your scanner can " lien to. These
new IIstmgs ,ncluoe POlICe. t"ll. ambulances'" rescue
squads, local go. ernmen\. P1w ate POlIce agenc'es.
nospnate. eme'!Ienc~ med Ical Channel s. news mee.a.
forest ry rao.o sew.ce. rail.oads. weather statiOns. radio
common carrie.s, AT&T mobue telephone, utll ily com­
panies. general mobile recto service, mar ine .adlo
sef\l lce. te xr cab comcamea to.... t'uck companoes.
"ucking compan ies, business repealers.bUSIness 'adlo
(s,mpl ex) lederat go.ernmenl , l une'al d"ecto<s. • el ­
e" nafla ns. buses, aec-att. SPace saleilltes. amateur
radio. b'oadcasle.s and more Fo> l'eQuenc~ lisllngs
Ieewre ca li lelle. cross <ale.e nce as well as alphallet lCill
IISlong by lICensee name. POlICe codes and soonals. AM
Fo> o.rectooes a, e 51495 eacn plu s S3.00 Sn,QPI"Q
!late 01Alaska- RL0 1,-1. Balt lmo,e. MDlWashlnglOn.
DC- RL0 24-1: Chlca!lo. Il-RL014-1 Clevelan d,OH­
RLD17·1: Columbus. 0H- RlOO3-2: DallaSfFI Wort h.
TX- RLOl 3 ·1 : Oen. er/COlorado Spllngs. CQ- RLD2 T-l :
Detroit. Mil wmdsor ON-RLC08 -2, ForI Wayne, IN
I Llma. OH- RLOO1-1 . Houston. TX-RL0 23'1, lndran­
apons. IN-RLD2 2-1: Kansas City, MOl K5- RLDl 1-2:
Los Angeles. CA--RLD18-1; Louls.ille/ LeXlngton, KY­
RLOOT-1. MIlwaukee. WI/Waukegan. IL-RL02 1-1;
M,nneapoll sJSI. Paul MN-RLDlo.2: NevadaiE Cenlral
CA- RL02 8- 1; Oklahoma C,tyfLawton. OK-RLOO5-2;
PlttSbutgh. PA,lWheellng , WV- RLD2~1 . Rochesler/
Syracuse. NY- RLD2o-1 , TampatSI Pelerstlurg. FL­
RlOO4-2 ; Toledo. OH- RlOO2-3 A reglo",,1 d"ectory
wtlM:h covers police , II.e ambulance & 'escue squads.
local go.ernme nl . l o,eslry. maflne racro. mObIle phone.
aircrall and NOAA ....ealner Is a.lul able lor S19.95 eecn
R0001 -1 covers xt.. AR. FL, Gil., LA. MS, NC. PRoSC,TN
& VI. For an area not shown above Call Fox at BOO-543­
7892 0' in OhiO 800-62 1,2513,

Regenc~ tntormant" Scanners
F,equency cow~'age: 3 5-54. 13 6-174 406-51 2 MHl
The new Regency Inlormant scanners cove r VIrtu'
ally a ll the stand ard pol ice. fire. emergency and
weather f requencies. These special scanne rs a re
preprog'ammed by s tate In tne uni ts memory, Just
pick a stale and a category. The tnlor mant does the
rest. All Intormant radIOS have a teeture ca lled
Turbo SClIn- to scan upt040 c hannels per second
The INF1 -RA is ideal to r truckers and i s only
$249.95. The ne w lNF2-RA is a deluxe model and
has ham rad io, a weathe r alert and o ther exci ting
featu res bui lt in for on ly $324.95. Fo r base station
use. the INF5 -RA is only $199.95 and lor tho se
whocanatlord mebest, the INF3-RA at$249.95. is
a state-of-the-art, receiver that spells out what
service you're Ilsf ln ing to such as M ilitary. A1 rpnone.
Paging. Stale Police. Coast Guard or Press.

Regency" HX1500·RA
list price S369.9 51C E pri ce $218 .95
11-s.~ 55 C,..,.,.., • Handheld/PorVIbie
".rch • Lo<:IIoui • Priority. S.nll Se/ecl
Sidelit liquid cry.r.ldl.pl• .,. EAAOM Memory
Direct Ch.nn.'aee• • • Feelure • Se.n del• .,
Bands. 29'54,118'136.144 ·1 '4, '06 -420, 140·51 2 "1Hz
The new handheld Regency H X1S00 scanner is
'u l1y keyboard programmable lor the ult imate in
versati lIty. You can scan UP to 55 channels at the
same t Ime inctudlng the AM arrcratt band The LCD
dI splay is even sidelit for mght use. rocrooee belt
Clip. f lexible antenna andearphOl'le. Operates on 8
1.2 Volf lechergeable Nt-cad eeeeoestoce oneludedl.
Be sure to orde l batteries and bat tery c ha rge r trom
the accessory li st in th is ad.

Bearcat'" 100XL·RA
list price 5349,95/C E pri ce 5178_95/SPECIAl
.S.nd, 18 CIt."".1 • Prlorl'., • Sc." D.I• .,
s..rclt • LImit. Hold' Lockout. ACIDC
Freque ncy ranQe' 3()-50. lIB-' 7', 406·5 72 MHz.

Included in our low CE prM:e isa st u'd~ Cilrrylngcase,
earphone. belt1ery c harge" AC adapter, $l ~ AA ft..cad
baltenesand tleXlble anlenn.. Order your scanner now

* * * Uniden CB Radios * * *
Tne Umden lIne of C~izen s Band Radi(ltranscelve'S;s
styled to compllmenl othe, mobile audio t1Qu,pment,
ue.eee CB radIOS are so l ehable that the~ have a two
~ear limll ed warranty. From ttie fealure packed PRO
540e to the 310 e handheld. I here IS no better Cll lzens
Band radio of the ma,kel loday.
PR03 10E· RA Umden40 C~. Ponab le/Moblle CB .. 585.95
HINJA· RA PROJ' OEWl t~ 'echa~able batlety pack.S99.95
e-1 Q- RA l 2VM N..cadban lor N,nl8lMl of l 01 520.95
PRl)520E-RA unr<1en 40 channel CB Mobile 559.95
PflO5M)E·RA V"", ,,n 40 c;hanna! CB MObtle 511995
Pf!0710E-RA V""'en40 c".nnel CB Base 5 11 9.95
PC22·RA un_ II 'emoTe mount CB "lobo" 599.95
~5_RA vn,,,..,mobo" mounl CB tranSClIN1If 55995

* * * Uniden MaTine Radios* * *
Now the I,nest man ne electron M:S a'e avaIlable lnrough
CEL The Un,mefrics SH6 6-RA has 50 transmit and 60
receive Ireo uencies wllh 25 or I wal t POwe' output.
Onl~$169,95 . The Ummelrocs SH 88-RA ,sa deluxe lull
'unCloon ma"ne radIotelephone lealurl ng 55 transmIt
and 90 rec;eive channels and scanning c;apllbility tor
only 5259,95. Tne Unimer,iC$ SH3000-RA is an exce~

lent d«;lital depth sounder. good 'or 300 11l@!. It has an
LCD contonuously backlil w,ln red light dlspla~ and II 5
It Of 10 It al"m. Only S189 9 5. Order today

Bearcat" 800XLT·RA
list price $499.95/ C E price 528 9 .95/SPECIAl
12-S.nd. 40 Cltannel • Ho-c,.,.t.'.c.nner
Prlorlt., co"'rol ••••rclt/Sc." • AC/DC
Bands' 29-54, I 18 ·1 74. 40 6-5 12. 806-912 MHz.
The Unlden 800Xl T,ecei.es 40 channels in t....o bankS
Scans 15 channel, per second. S,ze9'" . 4", ·' x 12'.,

OTHER RADIOS AND ACCESSORIES
Pann on lc RF·2I5QO.RA S~o"wa.e ,eee,ve' 5'19.95
R0!I 5-RA U"'<1"n V."" mounl Rada' Oetecto, 598.95
Roe·RA Un,den" Pan oo"" s,.e Ilaoa' DeleelOf 5169.95
"'../ Be l OUT-ita 8...'ea' 20 C;f\lInne!scan..... 5168.95
BC 14-0-RA Be. ' e4' 10 Cllanne! sc;anne. 592 95
Be 14SIL·RA e" arc;..r 16 c~anll~ scan".,.. 598 95
BC 1151L-RA 8"..'cal 16 enan"'" scan"", 515-{; 95
BC 210ILT·RA a.a'c..r 'o cnannel scanne< 519695
8C·WA·RA Bota' ear Weal"'" Alert' 53595
R1OBO·RA 1'l"~ IIC, 30 channel SCotnner Sl HI 95
Rl 090-RA I'l"Q"ner 45 channel SCanne, 5 ' 4a 95
Uel 02·RA Re~""'~ VHF2 ch, 1 Walt transcelve, 5 I I 7 95
PI ., 2·RA Regellc, 12 amp .e ~ oowe' su p p l ~ SI 89 95
MA-54g.RA o-ee-e cha'lIe' 10' HXI 200& HI I 500 $84 95
"lA-518-RA Wall c ~a'lle' 10' HX ' 500 scanne' 5' 4 95
IlII AS5J·RA Ca,,,,,ng case 10 ' HX1500 scann,,' 519 95
1llA25l·RAC...a'''ll'' ''ll~'e' co<"t o< 1-1 ..1211 500 $19 95
1llAli!11· RA tol ..ca.o ball""" pack lOf I-IX IlXlOf1200 53<1 95
SIlllMll00<>AA s.-c man lOfMX7000& "lX5000 $1995
e-4·RA 1 2 v AM tol .ea" bane"es lsel of t OUf! 59 95
B-8·AA 1.2 V M tol ..Cad bal1e'~S IS" I 01e'O"1l S17.95
FB- E·RAF''"'luency O"ee'OfYto' ES$lefn U S '" 5" 95
FB-W'AA F' eq ue nc~ O"eeto ", lo' We5Ie, n US A. 51 4 95
ASD-R A. All Scan O" eclo", 51 4 95
SRF· RA SUfl' i.al Ra" ,O FreQuency O" eClo", 514.95
TSG·RA "Top Secret" Rell'st", 01 1,1 S . Gov!. F' eQ 51 4 95
TIC·RA TecMIQues 10' Inl e.ceohng Comm $ 14 95
ARF·AA Ralhoad heQuency d"eclory $1 4 95
EEC·AAEmb8$$~' Es",onageCommunocallOns 514 95
CIE·AAeo.-e" In,"logencl Elecl EhesdtOPl>lf\Q $1. 95
MFF·RA ,,",dweSI Fede'al F'eQ""nc~ d"ect...... Sl495
A80-AA M~ne, moun' mobole 1Ca-""'"' antenna 53595
ATD-RA Ba.... Sl."on sc;artne' anl_na 535 95
MAS. S-RA """'0< mounllnlOfmanl an,enna 539 95
USAMIlII· RA Mag mounl VI-IF aliI wi 12 cable $39 95
USAK·RA '. hole mount VI-IF anI. wi 17 cable 53595
Add53.00 sh,O!>'ng IOf allaecessonesorde.ed atlhe Um" 'line
Add 5 I 2.00 .h,pOlng oe' .ho"wave 'lICe,.e ,
Add 57.00 sh,pp,ng pe' 'adio and 53.00 Pe' antenna

BUY WITH CONFIDENCE
To".t 'h.'.a'.al d.II••..., from C~ 01 any scanne._
send ()I' phone your order dlfeclly to our SC:anne'
DlsI"butlon Center' MM:higan reSl~nts please add 4'\>
saleS tax ()I' 5upp4~ ~our ta> LO numbe' W"l1en pu..
chase o'ders a,e accept ed Irom approved gover nment
agefIClIls and most well raled I" ms at a 1~ sUfCh.atge
' ()I' net 10 blll,ng All saleS a.e sublect to av"labillty.
acceptance and verit icat ion, All sales on acceesones
a,e tmat Pnces, terms and sP9Clt,cations are sublect to
Change without nolice. All price s a'e in U.S.dOllarS, Out
of stock items will be placed on backorde, automa tlcall ~

unless CE is instructed dltferenll~, A $5,00 add.tional
handling lee will be charged 'or all orders WIth a
merchandIse tota l unde, 550,00. Shipments ,.e F,O. a.
Ann Arbor. Mlch'!lan. NoCOD's. Most PfoduClS thilt we
sell nave a manufactu'er's wa, ranty, F'ee COf)les of
wa,ranties on these Pfoduets are avaIlable pr ior to
purchase by """t lfIQ laCE. Non-cer1lhed cnecksreQu,re
bank clearance Nol fIlSP()fISlbIe lor Iypograpflocal errors.

Mall otd e ,.. to : Communicatiorls Eleclro n­
ic s~ Box 1045. An n Arbor. MIchigan 4 8 10 6
U.S, A. Add $7 .00 per scanner l o r R.P.S./U, P.S.
gfoundshipping and handling in meconunemat
U.S.A Fo r Canada, Puerto Rico, Hawaii. Ala ska.
o r APO/FPO del ive ry. sh ippin g c harges a re
three times continental U.S. rate s , If you have a
Discover. Visa or M a s ter Ca rd . you may call and
place a credit card order. O rder ten-tree in the
U.S. DiaI800-USA-SCAN In C anada. order l o l l­
tree by call ing 800-221-3475. FlCC Te lex any­
t ime. d ial 825333. II you are outside the U.S.
or in Michigan diaI313-973-8888. Order today.
Scanner D,st"l)ut lon Cenler- and CE logos are trace­
markS 01 COmmunIcations Electronics Inc.
I 8ea,cal IS a 'eglSte'ed t'aoema,k 01Unoden CorPOfal lon,
1 Regency and Turbo Sc.." are ,eglsle,ed lfadema'k!I 01
Ragency Elecl,onlCS Inc. AD 1060187·RA
Copyright Cl 1987 Com m unication. Eleclronics Inc .

For credit card orders call
1-800-USA-SCAN

Consumer Products Division
P.C Box 1045 0 AnnArbor. Michigan48 106·1Q45 U.S-A.
Call 800-USA-SCAH oroutsld. U.S.'" 313-1173-8888

CIRCL£ 121 Of'! RUDER Slll V!CE CAllD



N.,. , TIIi. oquipmom i. c n"y boi"ll 011"00 for us. on ,he ."'a,,,.....,,,'" 0'''''. A'vp<t ' O""pled mo<IeI
,se. p<tO'''''00 ""'"""'" ,1."" befor. 'h. ,.a", ."". U""",nsod uso our.i<lo 'ho . m",u, baods eoold
'.s.... '" impnsonme"'. mo"",a'l' 1<l~"ilu'o, '" 00t~. _ "'. in .n """"goo""'! in""'vi"ll 'ho "".'1 01lit.
0< P'ope~y. ' ....s m01 t>e wOi",,,,, ., ,... "'''' 'O'i." of 'he ' ''''0, 01 Com"'. Com", i.""

Finally there is an affordable powerful (50 W) solar powered HF- SSB
tra nsceiver for the Amateur. Works anywhere-easily deployed antenna
system -built in antenna runcrc- stable crystal controlled circui try on any
amateu r, M ARS or CAP frequency (sse or CW) from 1.8 to 17 mHz
(except 4 .7-5. I)-all in a bright yellow unsinkable housing/carrying
case. Man)' optional accessories. Sys tem availa ble now!

Call or write for a fully detailed broc hure on the unique
VECTOR VR-50 today .

Th is equipment is curre ntly available through

A X M Incorporated
11791 Loara Street

Garden Grove, Calif. 92640
(714) 638-8807

ANNOUNCING
THE RADIO WHICH
COULD SAVE YOUR LIFE!
(OR THE LIFE OF SOMEONE ELSE)

IT'S THE VECTOR VR-50 SSB COMMUNCATOR

~-I

WG E Centcr, P eterborough, NH 03458 800·722·7790

DEALERS
Sell 73 Amateur Radio

Selling 73 A m ate ur Radio will make
money for yo u. Consider the facts:

• Ifyou carry 73 A m ateur Radio it will increase
your store traffic-and our dealers tell us that
73 is the hottest selling amateur radio
magazine on the newsstands today .

• Increased store traffic means increased sales
for you. Hams w ill come into your store to
pick up the I test 73 and end up buying the
latest all-band, all-mode transceiver (or at
least a few feet of coax].

• 73 Amateur Radio guarantees each issue­
you pay only for the copies that you sell. We
pay for all shipping.

For information on selling 73 Amateur Radio, call Peter
Murphy at 800-722-7790, or w rite to 73 Amate ur
Radio , WGE Cente r , Peterborough , NH 03458.

'7!:'Amateur
I WJ.. Radio

CIRCLE 243 ON READ ER SERVICE CARD

Low pass lV.1. filters from
Barker & Williamson

lV.1. problems?•
THE FIRST CONTROLLER DESIGNED

FOR PORTABLE AND SOLAR·
POWERED STATIONS

CiLB PACKET RADIO
GOES PORTABLE

36.00'

25.00 '

32.00'

22.50 ·

,~.

£

I> meter

I> meIer

•Add S2 shipping
and ha nd ling

6J MH' ro d b

6J MH' 50 d b

Freq....ncy
Cf M<Ulmum MInimum
_""lion Men""

52 MH, rodb

57 MH' 60 db
5,5 M HZ

SS MHZ

-cco
' 00

­(Wotts)

roco
'00

Fl10!1500 FL6!1500

All obove to match
SOohm transmitters
and antennas

-­FL10!1 500

FL 10/100

FL6! 1500

FLI>I 'oo

All OJR PRODUCTS MADE IN USA.

" BARKER &: WILLIAMSON
~ Qua lity Communication Products Since 1932

At your orstrcotos Write or Coli
10 Conal Street Bristol PA 19OJ7
(215) 788-5581

Model PK1-l
WiredfTested

List price-$209.95
Amateur oel -$179.95

NEW SOFTWARE FEATURE:
INTELLIGENT "SUDLlST" · Prov ides

salective cansjqn fill ering for
Digipaaling, Monitoring and Connecting

• LOW 25 rnA Current Drain.
• Miniature size . l ightweight.
• Rugged metal , shielded case.
• Lithium Banery bac kup for RAM.
• Onboard Watchdog lor reliability.
• Standard OB25 Connectors.
• "Connected" Sta tus output li ne .
• Remote Commands in Unattended Mode

with Hardware Lockout.
• Reta ins all other PK· l featu res.
• Extra 1/0 lines for special applications.
Power ,equireme"l: 9 to 15 Volts DC @ 25 mA typica l
D;mension~ : 4.6 X 5.9 X 1.0 inches Total Weigh!: 12 01S

GLB8.E\..KVI1"'::S.INC.
151 Commerce PkWY., Buffalo, NY 14224 716·675·6740 9104

Gl8

f lO. " '~"'j c." 5,; ,. 55'0 ..umbe'..... Noclt "um'" ~'"" o,o''' ''lI
C.m.o' GL B '.r .dd;r;.~. 1 j~ '• • ~d . ...I.I>J• • pri.~s

"'" .".r. e.mpl.I. Jon••J ".~sm"'." . "d ,.co i.." . stnp,. p,... I'OJ.' p,..mps.
C OO'IO'.,. & .v~ ,n• •;Z<I" ,., .m.,.ur & c.mm.,.,i., us• .

Roqu.sr .u' ' RfE e.,. I.g M e & VI. .....Jc.m• .

CIRCLE 17 ON READER SERVICE CARD CIRCLE 53 ON READ ER SERVICE CARD
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ICOM's CT-16 salellite interface
unit.

Instant satellite communica­
tions are now possib le with
ICOM's CT-16 Satelli te Interface
Unit when used with an ICOM Cl­
V System Transceiver. The CT-16
features an uplink transceiver and
a switch to select either normal or
reverse tracking , The CT·16 may
also be used in coordination with
the UX- 14 CI- IV/C I-5 converter.
Suggested price is $98.

For more information circle
Reader Service Card #205 or
comect ICOM America, Inc.,
2380-116 Ave. NE, Bellevue WA
98009 (206-454-8155).

NEWS FROM ICOM

arm suspension system and shel f
area giving the ope rator the ult i­
mate in system adjustabihty and
space savings. This unique com­
bination of arm and mechanism
allows the user to move up to an
80 lb. mon itor to any position with
just a touch of the hand. The
Workstation improves operator
comfort by reducing glare and
eye, neck and back stra in and pro­
vides for far better utilization of
available desk space. This combi­
nation of benefits will result in dra­
matic improvement in operator
productivi ty. The suggested retail
price lor the Ergotron Engineer­
ing Workstation is $500.

For more intormeuon contact
Ergotron, Inc., 1621 East 79th
Streel, Minneapotis MN 55420
(800/328-9839 or 612/854-9116).
Circle Reader Service Card #204.

ErgO/ron Engineering Workstation.

LUOVIGSON TONEGEN

The new Ludvigson Tonegen
software for the Commodore 64
turns the computer into a versatile
test instrument, The program pro­
vides triangle, sawtooth, and
squarewave signals from several
mnuttertz to 3,950 kHz with virtu­
ally flat amplitude response and
better than 0.07% frequency ac­
curacy. In addition, the software
package simulates rotary dialing
at 10 pps. Two-tone sequential
tones are programmable by the
user, and the 12-key DTMF simu­
lator can send strings up to 40
characters long, The list doesn't
stop there. The program can also
generate color bars, vertical, hori­
zontal and crosshatch lines. Mo­
torola two-tone page tones are al­
so featured, as welt as look-up
tables for Motorofa and CTC88
tone equivalents. The program
even calculates EAP, antenna
and teeouoe parameters, and
power conversions. Copies of the
program on disk are available for
$12.

Contacl David Ludvigson, 415
N. Duluth, Sioux Falls. SD 57104
for more information.

ERGOTRON INC

Ergotron announces availability
of the Erg otron En gineering
Workstati on . a suspended radial
arm computer workstation de­
signed to reclaim useable desk
space by suspending the monitor
and the processor above the work
surface. If there isn't desk space
to organize work and layout
projects, the system's ef fective­
ness is limited. The new Ergotron
Engineering Workstation takes a
tetany new approach to worksta­
tion ergonomics. This free-stand­
ing workstation sits alongside
your desk and provides a unique

part of static-prooling the
electronic work station for
assembly workers and
laboratory personnel. It pro­
tects sensitive devices from
static charges generated by
the operator.

The most important fea­
ture of this wrist strap is that
it is suitable for any size wrist.
The coil cord offers oxida­
tion prevention, 6 tt.. 360 0

swivel and high function re­
sistor. A strong grip banana
plug and crocodile clip pro­
vide sure grounding, $9.

More intormston is avail­
able from DavIe Tech Inc.,
2-05 Banta Place. Fair Lawn NJ
07410 (201/796-1720). Or circle
Reader Service Card #220.

DAVLE TECH

This Personal Grounding
Wrist Strap is an essential

Midland's Model 70-254 two-way
FM portable radio.

- - - ..

Numl>e. 21 "" you, FHdbock co,d

NEw PRODUCTS

SELECTONE

8electone Corporation is an­
nouncing its new ST-216 Mobile­
c all decoder. It was initially devel­
oped for GE, but it now replaces
both the 8T-215 Two-Tone Se­
quential and the ST-121 Burst
Tone decoders in the serectcne
line. Employing the same dash­
mounted control head as the 8T­
215 and 5T- 121, the new 8T-216
is compatible with any two-tone
tcrrnat including Motorola Quick­
Call II, GE Type 99, Reach, and

ST·216 Seleclone universal two-tone
decoder.

Compiled by Rebecca Niemela

MIDLAND LMR

Midland LMR has introduced
new Wideband Frequency-Syn­
th esized Two-Way FM Portable
Radios (Model 70-254) that cover
up to 30 MHz, at full rate soecm­
cations, without return ing, The
portables can be programmed by
an authorized technician for up to
16 channels. The new wideband
Midland portables have built-in
programmabletone-coded squelch,
DTMF signaling and channel scan­
ning capabil ity. Controlled from a
front key-panel, the radios can
scan 20 channels per second with
choice of priority and carrier,
CTCSS or open channel scan­
ning. A mode-lock key on the pan­
el keeps the portable configured
as the user sets it up. The units
have diecast chassis with metal
back-plates and weather-resistant
seals. The price for the New Wide­
band 16 Channel UHF Portable
Radio (Model 70-254) is $700.

Options include a 1000 mAh
battery pack, chargers, a speaker­
microphone, belt clips, cases and
a variety of signaling formats.

For more information contact
Midland LMR, Marketing Depart­
menl, 1690 N. Topping, Kansas
Cily MO 64 120 (800/643-5263
X-1690). Or circle Reader Service
Card #201.

Plectron, with all functional out­
puts required lor most selective
calling applications. The new Mo.
bilecall Universal Decoder offers
field selectable frequency range.
tone tim ing and mtertone interval,
compatible with all known two­
tone sequential formats, and can
also perform as a Burst (single)
Tone decoder. The user has the
choice of extended tone 1 or fane
2 for group call applications. The
decoder will operate on any fre­
quency between 275 and 3000 Hz
and is field tunable.

In operation, the 8T-216 mutes
the speaker fa block out unwanted
traffic until it receives the correct
tone code. Then, a latched relay
output unmutes the speaker,
sounds a field-selectable momen­
tary or continuous alert buzzer,
and turns on a front-panel LED
indicator. The user may opt to se­
lect a horn mode which causes a
a-second horn beep. The Mobile­
call Universal Decoder can be re­
set by an off-hook condition or by
punching the Reset/Monitor
switch on the control panel. The

, - - - - - ----- - - -l new ST-216, backed by a 5-
year parts and labor warran­
ty,is$119.

More information is avail­
able from Setectone Corpo­
ration, 23278 Bernhardt
Street, Hayward CA 94545;
415-887-1950. Or any of the
authorized Selectone distrib­
utors. Circle Reader Service
Card number 202.
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Katherine, KA31YO

CHICLE 2JJ OH READER SlRVICE CARD

New Equipment Order &Pricing
Prices are subject 10 change without notice or

obligation. Products are not sold for evaluation.

NO Sales Tax in Delaware! one mile oN 1-95
SERVICE, USED GEAR INFO: 302-328-n28

L.~e l"''"to",DwlyUPS Se~loe 800-441-7008

71 Meadow Road, New Castle, Del. 19720 302-328-7728
Factory Authorized Dealer! 9-5 Daily, 9-8 Friday, 9-3 Saturday

AEA • ALiNCO • AMERITRON • CUSHCRAFT • ICOM
• KANTRONICS • KENWOOD • MOSLEY • SANTEC

• TELEX HY·GAIN • TENTEC • YAESU· AND MORE!

Special
OUTSTANDING PRICES

ON IBM Xl'" *
COMPATIBLE SYSTEMS!

SYSTEM ~1 $299.00
MOTHERBOARDWlTH BIOS AND
ZERO K OF RAM UPGRADABLE
TO A FULL 640 K RAM. FLIP TOP
CASE. XT/AT LOOK ALIKE KEY·
BOARD. 150 WATT POWER SUP·

<~ PLY WITH ALL THE POWER
NEEDED TO RUN EXTRA DRIVES

I"'l • _ IS " Il(G1STEIl( D TRADEloWl K ~ AND CARDS_
INTEA.....noo.w.. euSO'OESS woe' _IE S COAl'

CIRCLE 17S ON READER SERVICE C,lRO

~I. 5T·12S, 20 MHZ hard dri•• wilh
conlrol card Il.bl. with .ny t ytt. m
IOf $311.00. 011 good lhru 12131/81.
CeIl IOf Cllttom lzed t yt l. m t.

SYSTEM ~2 $499,00
MOTHERBOARD WITH BIOS AND
THE FIRST 256K OF RAM UP·
GRADABLE TO A FULL 640K OF
RAM, FLIP TOP CASE, XT/AT
LOOK ALIKE KEYBOARD_ 150

WATT POWER SUPPLY. DUAL
DISK DRIVE CARD WITH CABLES.
ONE FLOPPY DRIVE OS 00 360K.
A COLOR GRAPHICS CARDWITH
RGB AND COMPOStTE OUTPUT.
(ALL YOU NEED IS A MONITOR)

Sol . PI'iG "'OIHIIllf1OOl ....EASE HClUDE 1000. ~ OKlER FOR ~Q
so.: Pi" ilNO.......cllINGCHAHGES I__U!Ia. WA.O........w1101 l 'I.' /. '1\ ':::::::l
Co\HADWt (lllOER S, AOOI1 ~"USf'l.,WDS .WlCHlGAHAESOE'lTS -, fL"' ~ ."00"" SAl-E S T....., FOR FREE FLYER SENOn- S' ......pORSASE -:.;' ----...,

HAl·TRONIX, INC. 'E~:i~~~~~ t.L. _C~·lll!'••
P.O. BOX l l010EPT. N HOVRS "":':HAL"
12671 DIX·TOLE!)() HWY 12llO--800EST-"$11 HAROL D C , NOWLAND

SOUTHGATE, MICH.4S195 PHONE 31 3 281·1773 W81XH
CIRClE 11 ON READER SERVICE CARD

Brasstown, N.C. 28902
MONITORING TIMES

Subscribe Today To The
World's Leading Magazine For
Shortwave & Scanner Listeners!

• Inl'l'mlllional Broadcasting
• Ulillly Monitoring

• Scanners
• $h()rtw8\le and l ongw...e
• Satel lites
• Electronic Projeoets
• IJ$I....,ing TIpS
• F~U't"f'tCy lis ts
• Equipment R"e.""~.~'
• New5-'-brfilk ing Articln
• FU\1,J re~
• E_ elousiv<.- l nl~.ilr: .. .
• Insights by the EJperts
• New Products

P,O. Box 98

Each month MONITORING TIMES. the first wide­
spectrum listener's publicat ion and still the best, brings
you 64 giant tabloid pages of late-breaking information
on every aspect of monitoring the radio spectrum.

Fast-paced and information-packed, MONITORING
TIMES consistently scoops the publiShing industry.

ORDER YOUR SUBSCRIPTION TODAY before
another issue goes by: only $15 per year (U.S. and
Canada), $22 per year (foreign) or send $1 lor a sample
issue (foreign send 2 IRCs).
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Notes

I can't find anything negative about this
product. It is simple, effective, and easy to
use. It is all CMOS, so it takes practically no
power when the rig is on, and none at all when
it is off. I can remove it, should I ever want to,
jusl as easily as I installed it . It comes with a
one-year warranty, so I'm not worried about
failure .

At last, I have easy access to all four memo­
ry banks . Inventron Labs has filled a gap, giv­
ing me convenient and complete use of all my
'940's featu res, Now, if I could only get it to call
"CO" lor me_,.BI

_-.:nIlstIll.lllrll'1=========
lr.lr
TEN-TEe

you work. The board goes in without a hitch.
Two supplied screws secure the board, which
is Ihen plugged into the two connectors nor­
mally used for the voice synthesizer .

There is one other plug on the end of a short
wire, and it connects to one in the radio about
two inches from the board. This plug had me
puzzled at first. II 's a two-pin right-angle thing
I've never seen before. It snaps into the rig's
connector in an odd way. parallel ing the exist­
ing wires. All together, I took about ten min­
utes to install the board, and the radio did not
requ ire any olher changes.

Before using the product, you should set the
rig 's bank switch to bank 4. This leis the
Banker take over and is explained in the in­
structions . t set my switch, closed the cover
(forever!) and I was in business! Now, when I
press the voice button, the memory bank ad­
vances by one each time, just as if I had
moved the bank switch up a notch.

AlthOugh I don't record shortwave broad­
casts, the instructions lell how to use Ihe rig 's
bank switch 10 preset a memory for timer
recording. Even though Ihe Banker is in­
stalled, you can sti ll use the old bank switch
settings. This clever trick leis you preset the
rig SO the Banker doesn't have to use any
backup power to remember whiCh bank you
want to appear upon power-up.

tnventron Labs
PO Box 1881

Brookline MA 02146
Price: $50

by Paul D.A . Hoan g NA JA

The Banker offers easy access to the TS­
940SlAT's memory.

panel. This is especially convenient, because
the voice switch happens 10 be right next 10
the memory buttons.

Installation

The unit COUld n't be eas ier to install. It
comes with extremely detailed instructions,
inclUding both schematic and pictorial dia­
grams. The manufacturer even tells you how
to orient the rig and where to pul the screws as

­
I t "-. I:.I _ 51.:;;I F " ::"'U d : _

UNRR

An Accessory for the
Ken wood TS-940S/A T

The ORIGINATOR of the VHF AM P/ PREAMP COMBO!
YOU KNOW THE LUNAR NAME•••NOW OWN THE BEST.

• Solid State Amplifiers for 50,144, 220.440 MHz .

The Banker

I just love my Kenwood TS·94 0S/AT .
And from what I hear on the air, lots o f

people feet the same way. II seems like 25
percent of those I work on 20 meters are using
one' The design of the '940 is superb in every
way except one. And the " Banker" overcame
this def iciency .

Although the radio itself has four banks of
10 memory channels (total 01 40 memories)
that store both frequency and mode, I suspect
most people use only one bank. Why? Be­
cause the switch for changing banks is locat­
ed under a sliding cover on top of the radio­
along with such seldom-used controls as the
VOX gain and FM mic gain! It's just too much
hassle to get to the switch, and I was con­
cerned about bumping the other controls. Be­
sides, unlit rece ntly, the rig sat on a desk with
a shelf directly over the cover, so I cou ldn't
even get to the switch. I just left the rig on bank
1 and sacrificed the other memories. Nodoubt
most of the other '940 owners do the same
thing.

I work several modes, including ATTY and
AMTOA. I was always frustrated by insuffi­
cient memory to store all the frequencies I
use . When an ad appeared for The Banker, I
jumped at the chance to retrieve the olher 30
memories lor $50.

The product is a small board that mounts
inside the rig in place of Kenwood 's voice
synthesizer option. Usually, the voice synthe­
size r is used only by sight-impaired hams­
most of us don' t have one . Once installed , the
Banker lets you change memory banks by
pressing the voice switch on the '940's front

NEWI GaAs FET Receive Preamp Built-Inl

IIIISSlON COMMUNICATIONS
I I !'OJ . ,..,-<:_ So". ~

HOUSTOH. " .....S "OIIJl

l7U ) " . " "-
T.... 1""'2 00<:001 u T

LIST PRICE 5 '99500

SALE PRICE 5tMoo" l
(l ' '''ITEOT 'MEO''lY)

"' 001'< HF TIlA..SCEIV'I'R. MODEL M '

I,I£H ......ERlC 's NEWEST FIJU FEUUREO.S~HESlZtO
lR~IV£R GE..ER.....COVER.o.GE A,Ll MODE AEC£lV£R
W ..ES FRO... l00 I;HZT029.99\I._Ht TRM'$Mll U ' 00
W"'TTSOUTPuT ON.o.u. ...urHORIZEO FREOUE"lCIES FROM
1 a TO 2II,m,m ...Ht SS8. CWoFS~ ""0 OPTION"'l f ...
..OISE 9 l ..... KE R ..... 0 S PEEC H PROC ESSOR "'RE
sr",,,O...ROEOUIPl,OE ..T. OU...l IIfO'S, RKOFFSH

COMMUNICATIONS oS. SYSTEMS D IV IS IO N

NEW! UHF Model. of Latest Designl

NEW! Model V2·500 for Two Meter•...
500 Watts Output in a Deluxe Packagel

• i ·u· I • 'N'" '"R· o. uR' ·' Full line ofiii separate preamps
available

See your
dealer or call
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(6021 488-9755

* VHF and UHF Coverage

* Computer Interface

* Speech Synthesizer

* 12 VDC Operation

AUTO-KALL AK· ' O

579 95

CHICLE 127 ON REAO£:R SE RVICE CARD

Plus 53flO"-'lI &~ 111
Volt _ SI.WI' In:l_pold'lto'll_

Motron Electronics
695 w_21S1 Avenue
Eug ene. O R 91405

503-687-2 118
1-800-338-9058

PH. (716)664-6345

tNTRODUCING W2 DRZ VHF/UHFMODULES,
NOW AVAI LABLE A 4 STA,GE

SEQUENCER
tNTRODUCTORYPRICE 534 PREPAID

DEALERINQUIRIES INVITED

CIACU 29 1 0fiI REA O[R S£RVICI: CARD

S igna{ 'In tensifier ~.. 12' .'

III "" III , . r R(l(;II ... . " " .." 1<""
£0 !U' H K ~ " . .... _ ow' _ ~... ". ,._ ..-........... _'N.~~ .. ..-'.,,_ ....., __''''
... DOS ... <-<• •"".~ •• ",,,,,, ,~ _ , ....

Nf ... - ru>00,,,. ,""H.

"0"'''' c_"." .." ",
"DB . " "

: H U L ,!lot 0.:""" ~ ..~ }_. ,,,...,t.'
: 'h~ N po-rf"..... b~t BIG -.'
: TIo< S,"~ of ,II< " oft " IOf s ... 'D 1"..._':\".t ,..... c Of s.."tlC'" .,'~ ......,,"~

H .-\ - ' ''B,",",H._._H.
't" c__._ ...
", 0 8 . ...

" t Coe rD H i l l """\181 1'0 .' , ,0 ' 4( ' ''''fllfD

P.O. Box 31819
Phoenix, AZ 85046

,
PACKET W IT HOUT M ESS!

•

le·900A

~"••".rr•••" X TNC '0 TR<"cm... """."
..." ,,0 ' "' " ~.L...., "",, .... w,," , ,, ,,", 0. w ''''
T• • , " "m~ '""" '~~ ". ,, _ """' p' . "' , ," ..." , •
.I~. ,.",", 0' " '~'" ~.", ,,,... ~ _ , ,r,., r , , ~.

" ""..... . ,. IIr ' e ..... ,' • • """ " 0,..." , pl",-
"'0 'sO" 1"_'"'' " ,.•• " ;'"0"

915 North Main Street
Jamest own, New York 14701

- BRAPPER BOX ~. '49.·

New Technology (patent pend ing) converts any VHF Of UHF FM receiver into an
advanced Doppler shi ft radrc direction tmcer. Simply plug into receiver's antenna
and external speaker jacks. Uses four omnid irectional antennae. low norse. high
sens itivi ty for weak signal det ection. Call or write for full details and prices.PDOPPLER SYSTEMS. INC.

(( ~IICOM I

Ei!
II" t llll" 'IIIK I"'I", ''''OIl ''''II\1 11l
r .n 11C " ""," 'U'U'II>" ,,-._, I~"I·" _.-U

• •,," '>'M "'O""~T U CH' . C.,.,

GIVE YOUR EARS A BREAK!
(And the XYL's toot)

Tile AUTO·KA LL, AI( ' 10. os a OT '" Fsereeuve calling uM II connects 10 the
extenar ~aket" Jack on your VHF/ UHF F'" nanscewer. scanner, etc VOLf
SPeaker remaes s-Ient until someone sends yOLf personal3·d,g il TOll;h·Tone·
code That means you1and tile ~Y L ' l don't ha ~e to li sten toalltnecha tterail lhe
tune But t1 someone wants to reachyou theycan Great f(ll" fami lies "" ,Ih two or
more hams, aCl , ~a t l on 01 emergency nets. etc XMAS
FEATURES
• Comple lely assemb~ and ready 10 use SPECIAL
• Easy~lI'no 01 10Lf personal code in seconds With small rotary SWllChe'S No

Il.l'\'1Pet"$ to soIdef
• Speaker resets iulOOliltOCil"y 10 Sllenl-standby and leaves fed LE Don 10 lei

you know someone tilled rf YOu were away f.om ltle no
• 8-15 VOC CMOS Com.olry poovKle$ IOf low WTe<l1 operal"'"
• Iluolt -in speaker E.terml speaker liCk also proVIded
• t.le ilSlUS only 1 '~ • 3 • 5'" onches • Decocles aU 16 dl9'IS

"TooD- T_ " , __i" ",iT

* Interference Location

* Stuck Microphones

* Cable TV Leaks

* security Monitoring

INTERFERENCE?

cing The
eyer

Inlrn.I II <'Inr, Off"r

~'
• •

111"..'
TO-l 6 DECODES ALllG DIGITS
PLUS ONE 4 DIGIT SEQUENCE

• Speaker mutIng • Repeater contro l
• autopatcn opera t ion • Door openers. etc.
• Crystal refe renced • No adj ustments
• Easy hoo k-Up: uses 12V D,C. & speaker

level auoo
• COMPLETE KIT: $44.95

TD·1 6A ADOS 4 lATCHED OUTPUTS
TO TO·16

• IndIVidual 5 d lg,t on & o l f codes
• Can dlrectl)' dnve 4 relays
• COMPLETE KIT: $ 16 .9 5

NOReON ENGINEERING
P.O. Box 1607 Mooresville, N.C . 2811 5

..>!'!'p 704-6 64 -7817 23> N C, 'l!'SOdenIS ad<l S,. ....ln ta. __
' Touch-lone 1$'" It-...-of ... J & T

TOUCH·TONE *
DECODER·CONTROLLER

TD-16 TD- 16A

' O hio re s ide nt m us t odd5". soles to" .
'10k.·.. ( :h....k .. 1'0, 0101.· To:

' 10HL .." ~..()tT" ARt:
1'.0 . I~" 2 100

Ea...1 1.i...r'.....1. Oh io 139".?0-1 ~~1I1

q~!,.ll~,!,~
Program For Your

\IS·I)()S® Compal ihlt' Computer

* Comple te Cursor Contro l
* Room to store com ple te

address informotion
* A Rea l-Time l og
* Tota l QSL's by Stcte
. 900 QSO 's o n floppy. hard
d is k lim ited by spa ce c vc tlcble

~

CIIlCl£ 293 ON RUDER SERVICE CARD

CIRCLE l iJ 0 .... RUDER SERVICE CARD

Suu"ted Am~teu r

Net Price $249. .""""7',,,;::."-"
Now 10, Ihe first lime ~ou c.n enjny th. Iruly unique

operlhon 01 a Digi'"1 Voice Announcement Sy.tem.
des,gned ,peCl flc.lly 10' Amateu. R.dio commln;ca
lion•. The DY K 100 rep,e...n" the Ilte,t lec hnology In

di8i l.l.udio proce..ing
Cre.le yOUl own natu.al voice conte$! c.II" CQ" etc

You, ~ i , "n.ed 10 dl8,lal memory _ ready to be
pLo~ bkk .t the touch of • key . The Digil..1 Voice'
k"Y" '. no! a. tlpe.-..a>tdn 0. ",hollc "",..dIng ' ynlh.e­
....... but . true lull rldellly ""ur.1 VOOCC' ......... d '''''"yt-k.,..-

n.. D\'K-IOO. isa muo.l for 'he.vid con' ''''e ' Ind g.el'
. ud>o a«flSOfyfo••ny Ha m Sha.ck

FUt\JII ES
..................... qoooli" ........... .....,~
. ......,.......,.tt<>lkd _ _ 110-1'" knbMnl
' 12 .....tool~ litIIr '" ;,:do"' ...... 1,"'._Wi
•m ''Ol tio>o ·l'oii l;..~". k..... m
. D\-....."" .- ..i<"pal ' lSl} HII RFI.ieldinc
~..bIt ..-i'...mplir..... • to<l 0( I,.......i......
.. i,h P'''''" tI ,onlrol. I c<"",.to.""-..-. "" ,....' <_.,-- "'.,.......... ,~'~

...... .. "Tl ,.OM ,,1.._ . ..

~ NEL·TECH L AB S INC . P .O, BOl 1 0 3 0I'll" Londonderry. NH 03053 (603)434-B234

" 'ReLi' 1 :10 ON IIEAOEII S ERVICE CARD

CIRCLE 1S ON RUDEll SERVICi' CARD
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John Neelev K6YDW
3236 W. Dorothea A\'l'nul'
Visalia CA 93277

Mobile Extender
Using VOX Control
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Wire up your transceiver to jump over mountains.
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V olunteers have a history of providing
quality communicat ions in time of need .

Hams were asked to provide communica­
t ions in our area at several disasters , name­
ly the Coalinga Earthquake (1984) and sev­
e ra l fo res t fire s . We found a cr it ica l need
for hand-held units , hut due to terrain and
obst ructions, these low- powe r units were
occasiona lly unable to access the repeaters ,
The following adaptation o f the transceiv­
e r will help to overcome the obstacles we
encountered.

In reviewing our dilemma at a subsequent
c r itique . we concluded that we needed a high­
ly portable remote base unit capable of ac­
cessing our repeater plus the ability to work
with the hand-held units .

Previous approaches in 73 have dealt with
cross-band remote bases by going inside the
tra nsce iver to find the COR point to provide
control of the PTT of the remote base . Yet
today's transce ive rs a re so complex due to
synthesize rs , CPUs and memories that the
average ham would not dare to open the cov­
e r . So here is a new approach . The following
circuit offers an easy so­
lution .

Cin::uit Description

Why not u se VOX
control instead of dig­
ging into the transcciv­
er? This c ircuit centers
around th e LM 3900
Norton op amp IC ,
which cons ists of four
independent , dual input ,
internally compensa ted
amplifiers which runs
off a single power sup­
ply voltage. This opamp
uses supply volt-ages
from 4 VDC to 36 VDC
w ith very low d ra wn
current.

Looking at one sec­
tion of the c ircuit d raw­
ing , you see where to
pick off the audio speak­
er out p ut f ro m th is
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transceiver. which goes through a small au ­
d io transfo rmer (T I) to provid e so me
impedance matching . This AC voltage (about
10 V rms) must be changed to DC voltage, so
the 110 Ohm resistor (R3) and d iode (D I)

" Volunteers have
a history of providing

quality communications
in time ofneed. "

accomplish this task . Following DI is a ca­
pacitor/resistor network that provides a tim­
ing function to delay the input (Pin 2) of the
LM3900. Th is prevents words fro m enter ing
the c ircuit and being chopped off at midpoint.
This network a lso gives a short squelch tail on
the output . At ' no activity ' , the voltage on Pin
2 is .15 VDC, and on Pin 3 it is .5 VDC .
When Pin 2 detects activity, it goes high to .6

Fig. 1. Circuit diagram for mobile extender.

VDC and Pin 3 goes low to 0 VDC . The
output (Pin 4) goes high to ahout 7.2 VDC .

The original prototype consisted of an
NPN transistor driving a mini relay to accom­
plish the keying feat ure . The problem was
excessive current drawn via the relay of ap­
proximat ely 80 rnA on active . The appropri­
ate c ircuit was in a packet TNC manual and
used a MOSFET. The final choice was a
heavier duty device than normally found in
TNCs, however.

The IRF511 Power MOSFET was found at
the loca l radio supply house . Th is device was
about half the price of the relay. The I RFSII
has very low on-state resistance combined
with high transconductance . and the capabili­
ty of sinking 3 amperes . When the gate of the
MOSFET is driven high , the drain goes low.
The only voltage on the drain pin is sup­
plied by the relay voltage of the transceiver.
The drain pin o n the I RF5 11 has a maxi­
mum voltage of 60 VDC, Para llel to the
drain pin on the MOSFET is an over-volt­
age protection c ircui t consisting of a Zener
diode (2 1) and a .0 1 disc capacito r (C3) to

prevent voltage spikes
from de st ro ying the
~lOSFET.

The circuit that com­
pri se s RIO . 2N2222
NPN , LED and RI3 is
an indicator to te ll when
the channe l is active .
The LED is mounted on
the f ront pane l. Thi s
portion of the unit is no t
ma ndato ry , but does
give good visual indica­
tion ofthc system in use.

The t ran smit /audio
section is not elaborate .
The capacito r (C7) and
resistor (R 16) were cho­
sen to give the best audio
response . The speakert
audio input to the Exten­
der is lied to the micro­
phone input of the other
transce ive r through this
series capacitor/resist-



Transformers
Tl, T2 8 Ohm: 1000 Ohm mini-audio xmfr

Integrated Circuit

Jacks
J1 , J2

Switch
51

Banery
BTl

Fig. 2. Flow chan and wiring.

or network. These values may change de­
pending on you r transceiver.

Comments

This circuit has worked
qu ite well. II has been used
successfully with two hand­
held units. mobile units and
base stat ions. The d iag rams
for various units depic t the
wiring for the cable assem­
blies.

The project can come to
good use at parades. public
events. a nd se a rc h and
rescue work . Remembe r,
you 've just c reated a re­
mote base or repeater, so
you m u st say .. re m o te
base" or " repealer" with
your call sign when you use
the extender.

Note : Any com me nts on
this project are welcomed ,
and a SASE will be appreci­
ated.1II

house the unit with the 110 jacks , power
switch and exte rnal power jack on the rear
panel.

When the exte nder is in operation you
will first not ice a si lence upon release of
the PTT o n th e unit you are operating .
Approximatel y 2 seconds later, you .....iII
hear the dis tant repeater squelch ta il , o r
beep tone. When you talk to the ex tend ­
er from your unit , it takes a short time for
the extender to detect your vo ice and key
the other un it which goes to the repeater.
Rem ember. thi s is VOX . Any pause will

let the extende r drop out af­
rer a seco nd or two . A
good practice is to say ,
Aaaah , just as you key yo ur
un it. in order to activate the
extender. Thi s w ill tak e
some practice whcn you op­
erate through the extender.(AS276- 1713)

(RS273-1380)

Fig. 3. 5-Pin DIN plu.g output to various radios.
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lM 3900 Norton OP Amp

lN47S21 watt Zener (33 v)
1N270 or any diode

5 pin DIN jac ks

1AF511 Powe r MOSFET (AS276-2072)
General Purpose NPN (2N2222. 2N3904, etc.)

25 kilohm mini-pot
110 Ohm , Y.z watt
10 megohm, V. watt
2 .2 megaohm V. watt
10 kilohm, V. watt
1 kilohm, V. watt
470 kilohm. Y.z watt

9 volt a lkaline battery

on-off-on main-switch

22 mfd, 35 v Tant.
.01 mfd, 50 v disc
.1 mfd, 50 v disc

c a n b e adjust e d by l u rn ing th e 25k
pot (R I / R2) to a des ired seui ng . T hi s
c h a ng i ng o f th e han g ti me w ill a lso
affect the timing characterist ics on Pin 2
of the LM 3900. You may have to adjust
both the volume control on the transceiver
and the 25k pot to get the t imi ng where you
want it .

I made my unit with a small 4 " x 4 '" pre­
made circuit board , using point -to-point
wiring . A cu st om -m ad e c irc u it boa rd
could be produced reduci ng the size by hal f.
A box measuri ng 4 " x 6" x 2" was used to

VI

Transistors
01 ,02
03,04

Diodes
zr, Z2
0 1,02

Aesistors
A1 , A2
A3, A4
AS, A6
A7, A8
A9-A12
A13.A14
A1S.A16

Capacitors
C1 , C2
C:>-C5
C&-C8

• •cv~ ..- T
1Ol[~IlIR

l- I
tKo...cl. '." ,

tooIl....(~ ' , . :::!J
I- ...

. CVR ", -
••

Tlin2 11 All T~dhel"

The wiring chan indicates thai it is a vcry
simple circuit 10 interface. XCVR " A,­
speaker output goes 10 channel " A" input.
Channel " A" output (PTT/MIC) goes 10
XCVR " B" microphone jack (reverse for the
other channel). XCVR " A" should be on
your repealer channel (or ca n be on simplex).
XCVR " B" can be on any unused Simplex
Channel o r on another VHF/UHF band . If
XCVR " A " is on a z-mcrer repeater chan­
nel , then XCVR " B" can be on either 220 or
440 mHz.

To make this circuit a repealer, set each
XCVRon the frequency you want , and set the
mode switch 10 Simplex . Disconnect the
PTT/MIC cable from XCVR "A" and the
Spkr plug on XCVR " 8" .

This versio n, us ing the power MOSFET
for keyi ng , d ropped the
current drain to 9 rnA , ac-
tive . This made it very
practical to use an internal
9-volt battery supply. SI
is an On-Off-On switc h
for selecting either the in­
ternal or ex ternal power
source .

To use thi s unit , plug in
the appropriate cables to
the transceivers. Adjust
the vo lume cont rols to
about half-way on each
transceiver for initaltests .
By se lect ing an active
repeate r frequency o n
XCVR " A" , and listen­
ing o n anothe r receiver o n
XCVR "8", adj ust the
volume control on XCVR
" A" so the audio quality
is not di storted into the
receiver listening to cha n­
nel " 8". Do the same on
XCVR " B".

If you have in stalled
the LED indicators. you
will notice that when ei­
ther o f the re cei ver
sque lc h drop o u t . th e
LED will re ma in on for a
few seconds. This delay
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AASTRON
II,;, CORPORATION

S Autry
Irv ine, CA 92718
(714) 458-7277

INSIDEVIEW- RS- 12A

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH QUALITY. RUGGED. RELIABLE·

SPECIAL FEATURES PERfOllMANCE SPECIFICATIONS
• SOliD STATE EL£CTRON ICAW' REGULATED • INPUT VOLTAGE: lQ5.-125 VN;
• fOI.O-BACK CURRENT UMITING Protects Power Supply • OUTPUT VOLTAGE: 13.8 VDC t 0.05 volts

from excessbe ClJTent &continuous shorted output (In_nally Adjustable: 11-1 5 VOC)
• CROWBAR OVER VOLTAGE PROTECTION on all Models • RIPPlE Less lIIan 5mv peak to peak (full load &

m.,IIlS-U. IIS -4A. II-R low line)
• MAINTAINREGULATION & lOW RIPPlE allow line inpul • Al II .ni ll ~l. win 220 VAC 11, . t n ll l "

Voltage
• HEAVY DUTY HEAT SINK . CHASSIS MOUNT RISE
• THREE CONDUCTOR PQWERCORD
• ONE YEAR WARRANTY . MADE INU.S.A.

MODEL RS·50A MODEl RS-50M MODEL V$-50M

RM SERIES 19' X 5'1. RACK MOUNT POWER SUPPLIES

Cu l i..... ICS ' l illll" ] S~i"I'1
MO DEl Dlly [A_ ' l l lA_,ll II x Wx l WI. IIkl""-,,. 9 12 5 '.~ x 19 x 8'. 16
AM-35A 25 35 5'.. x 19 x 12'" 38
AM-SOA J7 50 5'" x 19 x 12'1r 50

• Separate Volt and Amp Meters
RM-12M 9 12 5'. x 19><8'';' 16

MODEl RM-35M
RM-35M 25 35 5'<0 x 19 x 12'" 38
RM-SOM J7 50 5.. x 19 x 12", 50

RS·A SERIES Culi..l" ICS' Sil l llNI nl"i,.
MODEl OII,IA_,11 lA_,ll KxW xD WI. [Ih .]
RS-3A 2.5 3 3 x 4';, x 5'" •RS-4A 3 • 31,; x 6'1: x 9 5
RS-5A • 5 31'l X 6'/, x 7'/, 7
RS-7A 5 7 3'4 >< 6'/:x9 9
RS-78 5 7 4 x 7 'k x l 0 ~' 10
RS-l0A 7 5 10 4 x 7'k X 1031. 11
RS-12A 9 12 4%x8x9 13
RS- 12B 9 12 4 x 7'11 X l Ol,. 13
RS-20A 16 20 5>(9)( 10'1\1 18
RS-35A 25 35 5 )( 11 x 11 27

MODEL R$-7A RS-50A J7 50 6 X 13J,. X 11 "RS·M SERIES Cuti.., .. les' lil'l lltl S ~I" i ll
MO DEl 011, [A_, l l 1"· ' 11 II xW x l WI. [lh.1

• Swi1chable volt and Amp meter
R$-12M 9 12 4'" x 8 x 9 13

• Separate volt and Amp melefS
RS-20M 16 20 5)(9)(10'-/ 18
RS-35M 25 35 5><11><11 27
RS-5OM J7 50 6 x 13'" x 11 "

YS·M ANO YRM·M SERIES • ~le Volt and Amp Metefs . Output Voltage ad~ble trom 2-15 voI1S . ~ent limit adjustlble trom 1.5 amps
to Full Load

• Cuti.un ICS' Sill (II ] S_I" II'
MOOEl Oil, (A_,s) lA_,ll Mx Wx' WI. (lh.1

@13.8VOC @lOVDC @5VOC @13.8V
VS-1 2M 9 5 2 12 4'/2 x 8 x 9 13
1IS-2OM 16 9 • 20 s x s xtew 20
VS-35M 25 15 7 35 5 x 11 x 11 29
1IS-5O. 37 22 10 50 s x 1 3 '~ x 11 "

• Variable rackmount power supplies
VRM·35M 25 15 7 35 5'1, x 19 x 12'12 38

MODEL VS-35M VRM·50M 37 22 10 50 5'(, x 19 x 12'12 50

RS·S SERIES • Built in speaker

C..Ii.un ICS' Siz. IIII U I"II.
MODEl 011, lA_,ll b ,l " xW xO WI. Ilh.1
RS-7S 5 7 4 x 7'12 x 10"- 10
RS-1OS 7.5 10 4 x 7\7 x 10,," 12
RS-' 2S 9 12 4\7 x 8 x 9 13
RS-20S 16 20 5x9x 10'/2 18

'lGS-hllermittMI CornmlIliCation Sefvia (50'10 Duty Cycle Smin. on 5 min. off)



Tech Talk from ICOM

Handheld Transceivers:
Enjoyment Unlimitedf

H andheJd \I1-IF and UHF FM
transceivers are extremely
popular units among to­

day's radio amateurs, and with good
reason . The flexible capabilities of these
small "go anywhere" portables are ideal
for talking with local friends and coordi­
nating group activities in an on-the-spot
manner, and their benefits during emer­
gencies are truly invaluable. The large
number of range-extending VHF and
UHF repeaters kxated throug,out our
lands also assure reliable communica­
tions using low power transceivers.
Since the wide variety of presently avail­
able handheld transceivers seems to
make selecting a particular unit some­
what perplexing. however, !COM
wishes to share field-acquired insight via
this issue's Tech Talk.

The prime considerations in any
handheld transceiver are smooth opera­
tion. top-quality construction and per­
formance, and long-run customer sup­
port. Initially, consider a unit that's com­
fortable to carry and operate, then re­
view its less obvious and internal attrac­
tions. Extensive use of VHF and UHF
bands, for example. always encourage
high euenroo immunity. That is, the
ability to copy a weak signal without un­
due noises or squelch ··falsin g" when
you're physically near other signal
sources such as radio pagers, mobile
phone relays, etc. tfkewise. sincere rae­
tory-backed service is the single most im­
portant factor separating one manufac­
turer's products from others. ICOM
handhelds are proud pacesetters In
all of the prevjously discussed areas:
a reflection of ICOM's dedication to
keep you communicating through all
the excltlng times ahead, Three styles
of ICO M ranonercs are nowavailable to
fit your needs,

The new and exciting ICOM MiCRO

(IC-p2AT) handheld has acquired imme­
diate popularity. as it combines all of to­
dais most respected assets in an easy­
to-operate ard extremely versatile pack­
age. Uberal use of narrowband filters
plus high gain/low noise circuits ensure
maximum weak signal sensltlvfty. se­
lectivity and Intermed Immunity.
Those designs, like all models of lCaM
handhelds. are complemented by fold­
out pc boards mounted inside a steel
wtndowframe-type subcase for physi­
cal protection and electrical shelding.
The complete unit is enclosed in a hgh­
impact case.

As supplied Vvith its attendant BP-22
slide on/off battery pack. the ICOM
MICRO fIC-p2AT' measures only 5.6 x
2.2 x 1.I inches (H. W, OJ and produces
1.6 watts output. Replacing that battery
pack with ICO M 's optional BP-21 re­
duces the transceiver's overall height to
4.6 inches w hile low ering RF output to
1.2 watts: the perfect shirt pocket or la­
dies' handbag companion. Alternately.
substituting ICOM·s optional BP-24 bat­
tery pack increases the IC·p2Ars height
to 6.6 inches while raising RF output to
2.6 watts for fringe/remote area use.
Assuming the ICOM MICRO 's
fIC·p2ArsJ supplied 4-inch miniduck is
then exchanged with a popular BNC­
fitted gain antenna such as ICOM's op­
tionaI *' wave .......nip. the transce fver's
effective radiated power Increases
above that of much larger five-watt
units. Mixing and matching accessories
thus allows the ICOM MICROIIC-plATI
to " change face" on a moment's notice:
a truly versatile transceiverl

Operating the ICOM MICRO
IIC-p2AT) merely involves step-tuning
any of its 10 memories to a desired fre­
quency {even 162MHz NOAA wearrern
using its top-mounted rocker switches.
Each memory continuously retains its

last selected frequency. The ICOM
MICRO's fIC-p 2AT'sJtransmitter offset is
selected by a rear panel "simplex,l+/
-duplex" switch. u-ooo split" operation
is desired. hold the display's nightlight
button, swrcn the transceiver on. then
step-tune the .600 1kHz} reading to any
desired separation. The ICOM MICRO's
f/C-p2ArsJ PL tone frequencies are
standard and can be selected via a mini
DIP switch inside its battery retaining
plate. A 440MHz MICRO. the IC-p4AT.
is also available for 70cm enthusiasts.

ICOM"sIC-QlAT. IC-QJAT. IC-Q4AT
and IC-12AT transceivers continue their
reign of supremacy as tocay's most de­
luxe and full-featured handhelds. These
advanced technology units include di­
rect keypad operation. memory storage
of frequency, standard or odd repeater
splits plus PL tones. Three scanning
modes and priority channel operation
"round our- these popular units. Their
operation may be simple or sophisticat­
ed as personally desired and/or expand­
ing with your future interests. A pocket
guide is also included with these top­
quality units for initial operating conven­
ience.

ICOM also continues producing the
ever-popular and easy-to -operate
IC-lAT. IC-3AT. and IC-4AT units.
These "basic style" handheld trans­
ceivers are perfect for budget-conscious
amateurs desiring to expand their
VHF/UHF horizons using top perform­
ers o f time-proven design.

ICOM handhelds are also supported
IJy a full line of matching accessories and,
excluding M ICRO unit battery packs,
they are Interch an geable between
transceivers. rCOM Is your full line.
full-time amateur radio equipment
supplier of Incomparable quality,
performance and servlcel

/COM America. Inc.• 2380-11 6th A~ N E, eeuesce. WA 98004 Cust~rService Ho tli ne 12061454--7619
3150 PrefTIer Drrve. SUI te 126, IMng, TX 75063 / 1777 PhoMill Parkway. Suite l OI, Atlanta. GA 30349

'COM CANADA. A DiviSion 01 reOM America. Inc . 3071 - # S Road, U/llt 9. RIChmond. BC V6X 2T4 canada
.... Sid,"", ....,fh<.ll.olln ~f~ iIPP"O"""'I~"'"~ 10~ ....th::Ju1 I"I()(lU' Of <C>l9o'oon I'YA ICO M ,..... "'7"',yntJy ...ocf'Kl FCC~ -..g 'IJU'OUS.....-.s\lOf"lS THill



(ID~ IKLM
COMMUNICATIONS EQUIPMENT,INC.
~'-

KT·34XA
TRIBANDER

BROADBAND EXCELLENCE THAT
TAKES THE POWER

Mechan ically, the KT·34XA has been bu ilt to survive the tough.
est weather conditions. All aluminum, including the boom, is
strong 6063-T832 alloy. All electrical hardware is stain less steel.
Virtual ly indestructible " t exan" insulators, just like those on
KlM 's 40 meter " Big Sticker," are used for mounting the elements
and insulating them from the boom. KlM 's 3-60 MHz 4:1 balun is
supplied for direct connect ion to any 50 ohm feedline.

KlM 's KT-34XA TRIBANOER is the 2nd generat ion of a unique
new series 0 1 antennas designed to provide superior broadband
coverage on 20, 15, and 10 meters. The combination of lossfess
linear loading and hi-Q air capacitors enables the KT-34XA to out·
perfo rm all commerc ial available trlbanders and meet or exceed
th e performance of a conventional stac ked monoband system.
The lowerweighl and windload of a slngle antenna mean reduced
towerand rctetcrrecurremente. Thus,overall system costs can be
kept to a minimum while enjoying the best of monobander-lype
performance.

KLM 's field proven KT-34A is the heart o f the " XA" model. The
boom length o f the " XA". however. has been doubled, and one trio
resonant and one full s ize 10 meter element have been added.
These changes increase the gain to 11·11 .3 dBd on 10M, 9-9.5 dBd
on 15M, and 8.5-9 dBd on 20M. Two driven elements are used to
make the KT-34XA unusuall y broadbanded (a concept appl ied 10
many KlM antennas). Gain is virtually flat across each band ex­
cept for 10 meters wh ich has been optimized lor the DX'er, 28029
MHz. The chart shows the remarxebte performance qualities o f
the KT-34XA.

The KT-34XA's design represents the f irst major advan cement
in tribander technology in over 20 yearsl The convent ional traps,
coi ls, and capacitors have been discarded in favor o f integral
linear loading and hi.Q air capacitors , all composed of aluminum
tUbing.These give the KT-34XA aconservatlve power handling ce­
pabll ity of 4 KW PEP and an unusually high level 01 operating effl·
clency . linear loading also makes lull 'I. ·wave elements possible
on 15 and 10 meters, and brings 20 meters much closer to the de­
sirable 'I. ·wave than any convent ional t ribander.

BANDWIDTHS:... 14.0-14 .350 MHz
21 .0·21 .50 MHz

28-29 MHz
VSWR: 1.5:1
FB/FS: 20C1B/4OdB
FEED IMP.: 50 ohms wlbalun
BALUN: 3-60-4:1 5KW PEP
ELEMENT LENGTH: 24 fl .

GAIN: 8.5·9dB
9-9.SdB

11·11.3dB
BOOM LENGTH: 321l . lC3 "O.D.
TURN RADIUS: 21 .5 II.
WINDLOAD: 9 sq. II.
WT. (LBS.): 75 toe.
MAST: 2" 0 ,0,(standard)

IKLM
COMMUNICATIONS EQUIPMENT, INC.

P.O. Box 1000 • Morgan Hill, CA 95037
(408) 779·7363

CIRCU 91 ON RUDEll $(RVICE CARD



Call $
Call $
Call $
Call $
Call $
Call $
Call $
Call $
Call $
Call $
Call $
Call$

Juns
Call $
Call $
Call s
Call $
Call $
Call $
Call $

Call $
Call $
Call $
Call $
Call $
Call s

Call s
Call $
Call $
Call $
Call $
Call $
ceus
Call $
Call $

List
2499.00
$999.00
1649.00
1099.00
949.00

429/459
499.00
589.00
449.00
459.00
459.00
399.00
329.00

995.00
1895.00
459.95
579.95
299.95
359.95

1095.95
479.95
599.95

CIRCLE 272 ON REAOER SERVICE CARD
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IC·735
IC-761 New Top of Line
IC-735Gen .Cvg Xcvr
IC-751A Gen. Cvg. XCI/(
R7000 Gen. Cvg. Revr .
R71AGen. Cvg. Revr.
IC-2BNH FM Mobile 25w/45w
IC-37A FM MObile 25w
IC-900 Super Multi Band Mobile
IC--MAT UHF HT
IC-48A UHF 45w
IC-38A FM MObile 25w
IC-Q2AT FM HT
IC-1l2ATMicro HT

FT757GX
FT-757GXGen . CV9. Xcvr
FT-7674 Band New
FT-211AH
FT-290R All Mode Portable
FT-23 AfTT Mini HT
FT-209RH RM Handheld 5w
FT-726R All Mode xcvr
FT727R 2M/7OCM HT
FT2700AH 2M170CM 25w

,n
•

VISA-Me
AM EX-DISC.

Iowa Residents Add 4% State Sales Tax

" SPEC-COM
Published 10 Times

Per Year
ByWBCDQCD

(Serving Amateur Radio Since 19671)

If you are ACTIVE in FSTV
SSTV, FAX, OSCAR, PACKET,

RTTY, EME , LASERS,
or COMPUTERS, then you need

THE SPEC-COM JOURNAL
P.O. BOX H,

LOWDEN, IOWA 52255

SIGN UP TODAY AND GET 3 BACK ISSUES "FREE"!
Join our growing membership at the regular $20 per year rate and we will send you 3 back
issues (of your choice) absolutely " free" ! We also have 2 and 3 year discounts at just $38
and $56_ Fore ign surface and air mail subscriptions also available, please write for
details. Add $2.00 for a special 19-year "master article index" issue. Allow 2-3 weeks for
your first issue. Special TRS-SOC, Commodore 64, Apple, IBM Software Catalog Available!

ASSOCIATEO RAOIO
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

'--SPECIALIZED COMMu m CATIONS- - i
FOR TODAY'S RADIO AMATEUR! I

I
I
I
I
I
I
I

WE'LL BUY YOUR EXTRA RIG
OR ENTIRE STATION

Call 91 3/381-5900
DISCOUNT PRICES

SENO $2 FOR CATAL.OG
AND WHOLESALE LIST

Ct$lClf 69 ON READER SERVICE CARD

BUY - SELL - TRADE
ALL BRANDS NEW AND RECONDITIONED

I
I
I
I
I
I
I
I
I
I
I
I Credit Card Orders (5% added)
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Jim Braddy WA4DSO
3037 A udrey Drive
Gastonia NC 28054

Make VIC Talk

This little chip offers big benefits.
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Fig. J . Schematic diagram.
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Fig. 2. Paris placement.
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O0 you want to leach you r Vic-20 or
Commodore 64 to talk? Here is a con­

struction project that involves on ly one chip.
It ca n be adapted to most PCs.

A talking compute r offe rs many advan­
tages: voiced 1.0 . for repeaters , talking
clocks or thermometers . plus impressive
games and teach ing aids. All th is and more is
offered by a chip priced at $13 from Radio
Shack .

Constr uction

The circuit can be put on a solderless
breadboard . However , I have included my
printed circuit pattern made from dry trans­
fers. The parts arc mounted on the non-foi l
side as usual, with the exception of jumper
wires J I, J2 and capacitors C 11 . C 12 which
were soldered directly on the foil side (see
Figure 2 . Parts Placement) .

The audio out requires outboard audio am­
plification . Fortu nately , my computer moni­
tor had an audio input. If this convenience is
absent, almost any audio amp will do , includ­
ing a very quick home brew using anot her
Radio Shack ch ip, LM 386, priced at $1. In­
structions with the speech chip include audio
amplification directions. Use shielded audio
line to eli minate AC hum.

All other connections go directly to the user
port on the back of you r VIC-20 . Ribbon
cable would look good here ; however , I used
some surplus stranded hookup wire, courtesy
of Ma Bell. CB2 on the user port of the
VIC-20 is the one connection that differs on
the C-64. In the case of the latter, use PC2
located at Pin 8. All other connections arc the
same for both compu ters.

Connection to the user port requires the
12124 pin card edge socket . If you don' t want
to wait for your mai l order, then get the 12 /44
from Radio Shack and modify it with a hack
saw. It helps to have a small two-inch bolt at
both ends to get a grip on it with your fingers
for mounti ng and removal from the back of
the computer.

Frequency of the crystal will control the
voice pitch. Instructions with the chip ca ll for
3. 12 MH z. However, a 3.579545 MHz TV



SAMPLE VIC PROGRAM

110 DATA 7,7,16,2:REM AM
120 DATA 24,2:REM A
130 DATA 13,23,23,2,42,12,44,0:

REM TALKIN
140 DATA 42,15,16,9,49,22,13,51 ,1,4:

REM COMPUTER
160 RESTORE
170 FORT =1 TO 500:NEXTT:GOT020
200 END

100,000 Ohm
33,000 Ohm

colorburst c ry stal from Radio Shack works
fine , and it ' s cheap.

Us in~ the Synthesizer

With a lillie basic programming it is easy to
make the chip say any English word using an
address table for data numbe rs as part of your
program . Th e numbers must be in the fonn of
decimal addresses. A booklet that comes with
the chip offers a limited dictionary of words
and detail s of how to make the chip speak
them. It will also explain how to create more
words. To hel p you get sta rted, the sample
program at right will teach your PC its fi rst
sentence . Notice that eac h line of data makes
up a d ifferent word . You can change the data
numbers to make new words and add more
lines of data for longer sentences. Be sure to
also change the " 27" in l ine 65 to matc h the
total of data numbe rs 10 be read .

For the C-64 you wi ll need to change the
following lines since its memory address lo­
catio ns controlling the user port arc diffe rent
fro m that of the Vic .

JO POKE 56579 ,63
40 POKE 56577,A
50 POK E 56577,0
60 PH "" PEEK (56577) IJi1

References:
1. " Talk Is Cheap" by Thomas C. Johnson,
WB6NOK, October, 1985, 73.
2. " Speech Synthesizer" by Ricardo Jiminez
and Adrian Valle, August, 1986, Radio Elec­
tronics .

PARTS LIST

Resistors
Al
R3, R4

Capacitors
C1, C2 22pF ceramic
C3, C4 .022uF ceramic
C5 10uF, 10 volt, electrolytic
C11 ,C12 .tus ceramic

Semiconductors
IC1 SP0256-AL2 Speech processor
01 1N914 Switching Diode

Other Components
XTAL 3.12 MHz Crystal or 3.579545 MHz
12.24 pin card edge socket (Jameco Electronics)

or 12/44 pin modified to 12/24
28 pin IC Socket

10 POKE 37138,63
20 FOR J = 1 1027
30READA
40 POKE 37136,A
50 POKE 37136,0
60 PB =PEEK(37136)
70 F = PBAND64
80 IF F> 64 THEN 60
90 NEXT J
100 DATA 24,6,0:REM I

(Radio Shack 276-1784)

(Radio Shack 272-1310)

(Radio Shack 276-1551)
(Radio Shack 276-1997)

$12.95

$ 1.69

$ 2.99
$ .89

AA 24 HOT NNI 11 THIN
AE 26 HAT NN2 56 NO
AA 59 ALARM NG 44 ANCHOR
AO 23 AUGHT OY 5 BOY
AW 32 OUT OW 53 BEAU
AX 15 SUCCEED OA 58 STORE
AY 6 SKY

PP POW
BUSINESS

9
BB I 28
BB2 63 BUSINESS AAI 14 RURAL

AA2 39 BRAIN
CH 5{) CHURCH

SH 37 SHIP
001 21 COULD SS 55 VEST
002 33 DO
DHI 18 THEY TH 29 THIN

DH2 54 THEY TIl 17 PART
TI2 13 TO

EH 7 EN D
EY 20 BEIGE UWl 22 TO
EL 62 SADDLE UW2 31 FOOD
EAl 51 FIA UH 30 BOOK
EA2 52 FIA VV 35 VEST

FF 40 FOOD WH 48 WHIG

GG I 36 GOT WW 46 WOOL

GG2 61 GUEST XA 47 REPAIR
GG3 34 WIG YA 60 CLEAR
HH I 27 HE YYl 49 YES
HH2 57 HOE YY2 25 YES
IH 12 SIT ZH 38 AZURE
IY 19 SEE ZZ 43 ZOO
JH 10 DODGE 10ms 0 Pause PAl
KKI 42 CAN'T 30ms 1 Pause PAZ
KK2 41 SKY
KK3 8 COMB 50ms 2 Pause PA3

LL 45 LAKE l OOms 3 Pause PA4

MM 16 MILK 200ms 4 Pause PA5

oFOIL SIDEo

0
•

0

....
,.....
.,••r.::..:• •
••••~ G

• •• •"
+

Fig. 3 Foil side. Table J. Speech Processor Addresses .
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J. T. Collins N~FNF
/8 Zin:trCoun
St. Louis MO (112)

NiCd Charger/Power Supply
An easy two-in-one construction project.

Items marked with .. ... are available at Radio Shack . Some
items not marked may also be available there.

Miscellaneous, Suitable Enclosure. T ie Strips, Bind ing
Posts, Line Cord, Knobs, Insulators and Mounting Hard­
ware for V- I and U-2 , Hook-up Wire .

C-I
CRI
D- I
F- I
M-I
R-I
R-2
R-3
R-4
R-5
R-6
R-7
R-8
5-1
5-2
5-3
T-I

Constr uction

The construction is straightforward point­
to-point wiring. Due to the few components
involved. I found no reason to use a circuit
board .

You can find most of the components in a
well-stocked j unk bolt o r pu rchase them at a
nearby Radio Shack. The only items that may
cause difficu lty are the Io-tum I(lO..Ohm pol

for adj usting current and the rotary switch
used for the meter switching. The
rotary switch that Radio Shack
sells is not suit able with toe much
contact resistance. The meter
shunts will not track with this
switch. I used a ce ramic wafer
switch similar to the type found in
HF band switches.

I mounted the two regulators
on the back panel of the enclo­
sure, which acts as the heat s ink. I
mounted them with soc kets for
convenience. The bridge rectifier
also mounts on the back panel.

I used two 8-point tie strips to
make all the co nnections on the
secondary side of the trans­
former. A 5-point strip on the pri ­
mary side connects the trans­
former to the line . This strip also
supports a lh -amp pigtail fuse .

My enclosure is a borne-made
aluminum boll, measuring 6 - x 3­
In-ll, 4 · . This is about the right
s ize 10 house the components with
plenty of room on the fro nt for the
meter and controls.

The mete r shunts shown on the
schematic were made from stan­
dard value resistors . A .56-0hm
resistor allows a full -scale read­
ing of 150 rnA . Parallel . J-Obm

Iishes a nominal minimum load of 4 mA ,
Wi thout this resistor the ind icated voltage
with no load is higher than the actua l voltage
applied to a load .

Parts Llst

approximately 20 V. Other use rs might elect
to use a meter in the 20-25-Vdc range to take
advantage of th is add itional vo ltage.

When I first co nstructed my unit, I had
both regulators wired in series. This scheme
worked fine as a currenr-lim umg cha rge r but
required too much adj ustment when the unit
was used as a power supply. For this reason . I
settled on the circuit shown here .

When used as a power supply, the current ­
limiting Ie is switched out of the ci rcuit. The
current varies with demand up to the rated
capacity. When used as a battery charger, this
IC is placed in the circuit and output cu rrent is
adjusted as needed .

The 2.2k resistor across the out put esrab-

Cap. Elect . 2200 uF 3S vdc e
Rectifier. Bridge 6-amp. 50 PRV . •
Diode. LED 20 mA o
Fuse , 'h-amp Pigtail type
Meter, 0 -1 5Vdc ·
Resistor, ISO-Ohm. 'h -watt
Potentiometer. 2.5k (li nea r taper)
Potentiometer, loo-Dhm. z-wan ttn-rum preferred)
Shunt, ~1ete r .056-Qhm (Sec text)
Shunt , Meter .57-0 hm (Sec text!
Resistor . 15k-Ohm. lh -watt
Resistor, 1.5k -Ohm . lh -watt
Resistor, 2. 2k-Ohm. 'h-watt
Switch, Toggle SPST ·
Switch. Toggle DPDT .
Switch, Rotary 2-Pole. 3 or more positions
T ransformer. 18 volt at 2 amps , Center-lapped •
V- I , 2 IC . Adj. Voltage Regulator (LM-3 17n •

The Circ uit

To begin the project , I outlined the features
and capabilit ies I required . I decided that 15
volts would suffice. I also needed no more
than 500 mA of current for charging purpos­
es. I fou nd that the three-terminal , adjustable
voltage regulators had a range of applications
that would fit my needs.

These devices are avail able in
several current ratings. The low­
est is a l -amp de vice wh ich I
would have used , except that it is
in a TO-3 case. I wanted to use a
TO~220 case. s ince it is eas ier to
mount . I chose the National LM ­
317T 1.5-amp devices. The addi­
t ional current capability is useful
when using the unit as a power
supp ly. I needed two regulators,
one to regulate the voltage and the
other to regulate the current .

Calculatin g the voltage re­
qu ired , and after factoring in the
losses, I fou nd that I would need a
transformer with at least a 15-volt
secondary. This wou ld insure
enough voltage for the regulator
to operate properly whe n using
the full 15-volt outpu t. Radio
Shack listed an 18-volt , 2-amp,
center-tapped transformer with
more capacity than needed , but
the the pr ice was right. I also
found later that the LM -317T ,
with a good heat s ink, wou ld han­
dle almost 2 amps .

With an 18-volt transformer,
the available regulated volta ge is
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S incc I had accumulated a numbe r of
NiCd batteries and battery pack s of vari­

ous voltage and current ratings, I decided to
construct a flexib le piece of gear that would
allow me to manipulate the battery chargi ng
cycles. The unit described here does the job
nicely . It also serves as a variable power
supply for the test bench .
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driving to and from work , it was easy."
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hom8 tOf the thllOfy exams or spend hours cop~ing code
Pfacnce you can learn them by simply ~sl811lng at your
Islsure You w~l leafn l\OI onl~ tile 8KaC1 questlllf1s and
answers on your test but tile d. lalItd lhtory be!llnd e.tCh
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1-800-426-2653
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CONNECTORS-MADE IN USA
NEno Type /OJ plug lot e.k1en 9913 13.~

NE1:13 Type N l.elf 101 e.k1en a lla ~

P12~ .tondlld UHF pJug 101 1!G&213. 1I,
P12:I9AM~P12~ ......................••....••...•••....••.... 89
P12:19TS P12!ifl r.tlon Inf/.uvar plied...................... 1.119
P12:I8AM AmpMnoI ,.,.,..,.",.. (berr«}. 1.4'
0017'!UG118~ 101 RG58,159 (1p«:iIy). 22
(.G2IOS N plug loT ~21a2 14 5.iIwo"•••.•••••.••••~•••••. 3.~
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GROUND STRAP-GROUND WIRE
GS38 .\'!r tn>od 00ppM bnid ._ ."''''
GSf2 1/7~ C>OPPf" bnid .otO;1l'
GS200 1·1/7 '--I ....-..cl c<IPP"' bnid 2.00/Jf
I1'WCll5 lIg4I~ ua.ldood . __ 35;1t
AW1 4 149- _ldood .."..". ccs __._ f2,1lt

INFO·TECH M·800 ... YOUR "EYES" TO THE WORLD

UNIVERSAL AMATEUR RADIO. INC.

PI1~ 1280 Aida Drive
~~ Reynoldsburg . Ohio 43068
.:I PHONE: (614) 866-4267

Copies all speeds and IOC's.
Positive/Negative. R·Ul·R
Automat ic Manual, linelGray

NEMAL ELECTRONICS

HARDLINE 50 OHM
"""-12 1/T~ SIfIc/r; J.ek« ;1r
FLC12 1/T C...-_ con. ,~ bIk jill 1 .~,IJt

FlC18 1;tr C.u-_ con.coppor bIk jilt ••....... 3.tl2,1Jt
NMI2CC N coM Ijr con coppor mfl ............••. 23.00
NM78CC N CoM 7/W' con coppor mf1 54.00

COAXIAl CABLES U- ff)
If/ilO BELDEN 9913 -r kM- JoN ••_ ••_ ••••~..•.....•••• oUI
llo:l RG8,ItI _ sIHId kM- JoN "-" Hg•............32
"'0 RG8X _ sIHId (mini 81 .._ .._ _.... 15
1130 RG213,N' _ miMd mI 'P«' NCV ".. _ ..•_ 38
11.0 RG214/U db! .w. INtI mil 11>«'__•••_._ '-55
1705 RG1426/U db! .w. s/'IIl( fIIJ8on.. 1.SO
UfO AG211/U SO ohm 5000 ... dbI INtI .8$
1~ RG11f/U 50 ohm . 1ot!' od mil Ip«: .. 14

ROTOR CABLE-8 CONDUCTOR
tlCls:n 2' 1~ ond tJ.-nv- _.. ...._...._....__ . 19j1t
tIC ItJ:20 2 ·1eg. ond &-~ __._ ._..38/iI

NEMAL ELECTRONICS, INC. 12240 NE 14th Ave. N. Mianl!, FL 33161
(30S) 893--3924 T~lex 6975377 24hr FAX (305)89S-S178
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Fig. J. Schematic for the NiCd battery charger and power .mpply.

r r - - - - -,'-

battery and limiting the initia l current to a
safe level, the charging process becomes
self-governing. A batte ry left on the charger
indefinitely will not su ffer any ill effects.

O ptions

The schematic shows an option that you
may wish to incorporate . When the voltage
req uirement is low-IO volts or less- switch ­
ing to full- wave center-tap grounded rectifi­
cation reduces the current dissipated by the
regulators . and improves their efficiency .
When more than 10 volts are needed , switch­
ing to the bridge rectifier mode will supply
ad equate voltage for proper regu lat ion .
Obviously , this option requ ires a tran sformer
th at ha s a ce nte r-tapped seconda ry . A
tran sformer with a dual -voltage primary ,
e.g . 11 0 and 220 volts. could also be adapted
to th is option.

Anothe r option. alt hough not included ,
wou ld incorporate an ex terna l or inte rnal
t imer to turn off the unit or reduce the charge
to a holding rate . If the unit is 10 be turned off
without disconnecting the battery , the ci rcuit
will require a blocking diode . Th is diode
would prevent the battery from discharging
through the metercircuit.1IJ

•

can be charged to a specific vo ltage. This
would be a constant voltage mode . Th is mod e
requires some limiting to control the initia l
cu rre nt drawn by a discharged batte ry . The
unit really excetts in the co nstant voltage
mode .

By setti ng a voltage limit approximate ly
10% higher than the nominal voltage of the
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and . 13-0 hm resistors pro vide the .056-0 hm
shunt for a 1.5-amp full -scale reading . There
is no need for a 15-mA scale, s ince you can­
not adjust the current be low 12 rnA.

This information applies to a meier with
an internal resistance of 85 Ohms. such as
the Radio Shack model specified . Meiers
of other manufacture or range may require
the bui lder 10 recalculate the shunt values.

When calculati ng the shunts . you must
consider the contact resistance of the meter
switch . This is especially true of the shunt for
the 1.5·amp full -scale setting.

Fig. 2. The chassis template.

...

--------- -- -

Ca libration

With the components listed. the meter will
be within ± 5 percent. Trim the shunts and
the muhiplier resistor for greater accuracy.
You can rep lace the mult iplier resisto r with a
small variable resistor to calibrate the meter
to an exact voltage near the point of greatest
usc . The shunts arc a little harder to trim due
to the small resistance requi red . They may he
made with copper wire using a standard wire
table to determine size and length. For exam­
ple. 26.5 inches of #24 wire wrapped around
a lOOk l -wau resistor will make the 1.5 -am p
tx 100 sell ing) shu nt . The 150- rnA tx 10 set­
ting) shunt ca n be 66.25 inches of #30 wire on
the same type of resistor . Add ing an extra
inch to the above lengths initiall y will allow
you to match the shunt 10 the ind ividual
meter. It is also easier to shonen the wire than
to lengthen it.

O peration

This unit allows great flexibility whe n used
as a cha rge r. You ca n select any charge rate
up to ca pacity with the un it in the cu rrent­
limiting mod e . The unit will b ring a ny
battery up to full cha rge without fear of over­
chargi ng.

Most battery manufacturers recommend
a charge rate 10 not ex ceed one-third the am p­
hou r rat ing of the battery . This would be
cons ide red a fast charge. The normal . or s low
charge . is 10% of the amp-hour rati ng . These
co rres po nd to charge times of four and 15
hou rs. respectively. These fi gures are fo r the
cc nsram-current chargi ng mode .

Although rarely mentioned in manufac­
turers ' or vendors ' literature. NiCd batteries
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Put More Punch
in Your Packet

144 220 440
135-160 210-230 415-465
}12Mhz @ 146Mhz }15Mhz @ 220Mhz }22Mhz @ 435Mhz
1kw 1kw 1kw
3 dbd 3 dbd 3 dbd
125.5" (3.2m) 79.25" (2m) 46" (1.2m)
$49.95 $49.95 $69.95

Outstanding mechanical design
makes the IsoPale the only logical
choice for a VHF base stat ion,
especially for Packet operation. All
Isapole antennas yield the maximum
gain attainable for their respective
lengths and a maximum signal on the
horizon. Exceptional decoupllnq from
the feed line results In simple tuning
and a significant reduction in TVI
potential. The IsaPole antennas are
atl Impedance matched in the factory
so that no field tuning is required. The
150Poles have the broadest frequency
coverage of any comparable VHF
base station antenna. This means no
loss of power output from one end of
the band to the other, when used with
SWR protected solid state
tranceivers. Typical SWR Is 1.4 to 1 or
better across the entire band.

A standard 50 Ohm S0-239 connec­
tor Is recessed within the base sleeve
(fully weather protected). With the
IsoPole you will not experience ag­
gravating deviation In SWR with
changes in weather. The Impedance
matching network Is weather sealed
and designed for maximum legal
power. The aerodynamic cones are
the only appreciable wind load and
are attached directly to the support (a
standard TV mast which is not sup­
plied).

IsoPole Specifications

Model
Freq. Coverage (Mhz)
2.1 VSWR bandwidth
Power Rating
Gain....
Radiating Element Length
Amateur Net Price

.. "dbd - db gain over a dipole In free space

High Performance Hand-Held Anten·
na - The Hot Rod

The Hot Rod antenna can be ex­
pected to make the same improve­
ment to hand-held communications
that the IsoPole antennas have made
to base station operation. Achieve 1 or
2 db gain over ANY 518 wave two
meter telescopic antenna. The factory
tuned HR-1 is 20% shorter, lighter and
places far less stress on your hand­
held connector and case. It will easily
handle over 25 watts of power, making
it an excellent emergency base or
mobile antenna. In the collapsed posi­
tion, the Hot Rod antenna will perform
like a helical quarter wave. Three Hot
Rods are available; HR-1 1/2 wave 2M
Ant., HR·2 for 220 Mhz, and HR·4 for
440 Mhz. Amateur Net Price on all Hot
Rods Is $19.95.

For either base station or hand-held
operation AEA has the perfect
VHF/UHF antenna. Put more punch in
your Packet station with an AEA
IsoPole or Hot Rod antenna. To order
your new antenna contact your
favorite Amateur Radio Distributor.
For more information contact Advanc­
ed Electronic Applications, P.O. Box
C-2160, Lynnwood, WA 98036, or call
206-775-7373.

Prices and Specif ications subject to change without notice or obligation.

Brings you the
Breakthroughl
CIRCLE6!1 ON RUOER SERVICE CARD
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Corsair II
Model 561

HF Transceiver

.' ' 4 ~ _' ;,.• . •.-.if. ...'!t ,.

More Radios

ALR·22T
Compact am Mobile

KDK
FM 240 2m Mobile

SONY
Receivers

REGENCY
BEARCAT

Scanners

MIDLAND
CB Radios
COBRA

CBs, Rada r Detectors, Phones

UNIDEN
CBs , Radar Detectors

WHISTLER
Radar Detectors

Paragon
Amateur Transceiver with

General Coverage Receiver

TS·940S
HF t ransclver with

General Coverage Receiver

R 5000
General Coverage Receiver

TM 221A1321A/421A

New
Improved
TH 215AT
2m Handheld

TH 218T1318T/418T
Mini aancneios

for 2m/220 MHz/440 MHz

AMPLIFIERS
vocom. Daiwa. TE Systems,
Amp Supply, Mirage, snoco .
«mentron. Tokyo Hy-Power,

RF Concepts

ANTENNA TUNERS
Amp Supply . Ameritron, MFJ

Switches, Couplers, Filters,
Connectors, Mikes, Keyers,
Paddles, Headsets, Clocks,

Book s, Power Supplies

Micro 2AT
Mini 2m Handheld

R 7000
General Coverage Receiver

IC 751A
HF Transceiver wi th

General Coverage Receiver, .­,

IC 02ATI03ATI04AT
Handheld for 2m/220/ 440

Amateur Software
Ham Data Scttware lor
Commodore Computers

Ask for Descriptions

Packet Controllers
kantrcnics and MFJ

RTTY IMo,s.IAmlo,
Hardware and Software and

packages by Kantronics,
Microlog, HAL, MFJ, & more

FT 23/33/73
Min i HTs for zrn.

220/440 MHz

FT 767GX
All Mode Transceiver

with CAT System

NEW
FT 757QX Mark II

HF Transceiver with
Generai Coverage Receiver

Have You Been a Goood
Little Ham This Year?

Towers Computer Stuff Accessories

FT 727R
2m/440 MHz Dual Band HT

FRG 9600
Scanning Receiver

tor 60-905 MHz FM / AM / SSB

UNARCO·ROHN
TRI·EX

HY·GAIN
Ask for package quotes on
complete tower assemblies
including Phillystran, guy

wire , anten nas, rotators, etc .

ROTATORS
xenprc. Alliance , Daiwa.

Telex Hy-Gain

Antennas In Stock
for Mobiles , Base Stations,

and Handhelds

r",m.: I/o pefsorral ~he~l<s dCcepreo
Pf/~"S rJo nOI inclu(Je sh.ppmg. UPS
COD lee. $2.35 per pacl<age . Pf/CeS afe
sublecr ro change "'IMur nOllCe or
obligallCn , producrs ere nor sOil! 10,­
evaluaMo. Au/hOOler! rerurns are su/)­
leel ro a 15" feslockmg anI! hanOliog
lee "ol! credlr " .ii /Ie tssoeo to use On
your nexl pUf~h"se . EGE suppGrrs lhe
m,Jnulacrurers ' " arrant,es. ro ger a
copy 01 a "arranty prior 10 purchase,
call cuMome! service al 103·643-1063
anI! JI will/le ImmsheO al nO co,r

Everythi ng from mini rubber
oucues to l1uge monobanders

AS K FOR PACKAGE
OEALS ON ANTENNAS

AN OACCESSORIES

Also . . .
Antennas tor Scanners, CBs,

Marine , Commercial, and
Short Wave Listening

Amateur HF Bands
Cusncratt. Butternut. KLM ,

Mosley , Hy-Gai n, Mini­
Products, B&W , Van Gorden,

Hustler , Larsen, Antenna
Specialists, Centurion, Smi ley

~'"
Winter Buyer's
Guide/Catalog

Available-Send $1 .

I!f~~'
Our associate sto re
Davis & Jackson Rd.• PO. Box 293
Lacombe, Louisiana 70445
imc & Service: (504) 882-5355

EGE VIRGINIA
14803 Build America Drive, Bldg. B
Woodbridge, Virginia 22191
rr ucrmauon: 1703) 643-1063
Service Dept: (703) 494-8750
Slore Hours: M-Th: 10-6

F: 10-8
Sal 1 0~ 4

Order Hours: M-F 9-7
Sat. 10-4

EGE NEW ENGLAND
8 smes Road
Salem, New Hampshire 03079
New Hampshire Orders,'
Info & Service: (603~ 898-3750

Store Hours: MTuWF 10-5
TI1: 12-8
Sat: 10- 4

' Order & we'll creon yoo $1 lox the ca ll ,
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$59.95
each

also generate CTCSS and decode
Two-Tone Sequential. Its miniature
size 0£2.0" x 1.25" x .4/1 is no minor

fact either, as its a flawless companion
for our PE-lOOO Paging Encoder. We

ensure one-day delivery and our one­
year standard warranty. Tap the rich vein of

Communications Specialists and unearth the
SO-lOOO or other fine gems.

Communications Specialists' latest
excavation brings to light yet another
dynamite discovery-our new dip switch pro­
grammable SO-lOOO. No need to tunnel yourway
through Two-Tone Sequential decoding any­
more. We've mined this amazing unit! Now, for
the first time, you can stock one unit that will
decode all calls in a1000-call paging system with
± .2Hz crystal accuracy. The EEPROM on­
board memory can even be programmed for cus­
tom tones, and every unit includes group call.
Universal switched outputs control your call
light, squelch gate and horn. The SO-1000 can

..COMMUNICATIONS SPECIALISTS, INC.

..

~_'426 West Taft Avenue' Orange, CA 92665-4296
Local (714) 998-3021' FAX (714) 974-3420

• Entire US.A. 1-800-854-0547 CIRCLE l OON READER SEAl/ ICE CARD



,"um_:lO on you, Feedback c.rd

PACKET TALK
FCC specifications for bandwidth
and spurious emissions.

The ear is also almost totally in­
sensitive to phase errors . On the
other hand a modem is extremely
sensitive to these errors. The clip­
perllimiter and low pass filter in
the usual NBFM transmitter's au­
dio stage introduce very large lev­
els of these distortions that are
essentially undetectable by ear
but which make it almost impossi­
ble for the receiving modem to de­
code the data. That is why a signal
that sounds good may not work
with your TNC .

Another characteristic of voice
radios is that they boost all the
high frequencies on transmit and
cut them on receive , even more
than would occur with a simple 75
us pre-emphasis/de-emphasis.
This works because the energy
in the human voice decreases
with increasing frequency. Data
transmission has a relatively even
distribution 01 energy so such
pre-emphasis is detrimental.

Since most of us must make
do with voice radios we should
set them up so as to give the
modem the best possible chance
to do its job. Here is a procedure
that will extract the best possible
performance from the modem in
your TNC.

First , decide where to connect
the output of the TNC to the trans­
mitter. Many radios have an ac­
cessory or CTCSS (PL) input. This
input usually enters the chain 01
audio processing after the limiter
and the low-pass filter. If your ra­
dio has one of these inputs (some­
times on an accessory jack on the
back of the radio but usually on an
internal connector) this is where
the TNC should be connected. If
you connect your TNC here you
do not need to worry about the
damage to your signal caused by
the limiter and the low-pass filter.
Command your TNC to penerate
the high tone (use the calibrate
command) and adjust the TNC
output level and the deviation con­
trot in the radio for 2.5 to 3 KHz
deviation.

If your accessory input injects
the signal before the limiter/tilter
or you must put the signal in at the
mike jack, you will need to use the
following adjustment procedure:

1) Command the TNC to gener-
ate a tone (using the calibrate
command) . Increase the signal
level coming from the TNC until
the deviation of the radio no
longer increases (the limiter is
now limiting the signal). Reduce
the level from the TNC unti l the
deviation drops to about half of the
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When Bell developed its spec­
ification they took the charac­
teristics of the phone l ine lor
granted. The phone company
specifications say that the tele­
phone line is flat trom about 400
Hz to about 2900 Hz with minimal
phase shift and at least a 30 db
SIN ratio . Now let us examine our
2M FM radios and see how they
stack up to the telephone line.

The "official" specification for
an FM radio has a bandwidth simi­
lar to the standard telephone line.
The major difference is that the
transmitter is supposed to have 75
microsecond pre-emphasis while
the receiver has 75 microsecond
de-emphasis. This means that the
transmitter should be flat to about
2100 Hz and then boost the high
frequencies at a 6 db/octave rate
above tnat. The receiver is sup­
posed to perform the opposi te op­
eration, culling high frequencies
above 2100 Hz at a 6db/octave
rate. The combined curves should
be perfectly flat so that what we
end up with is something that is
very similar to the ideal phone line
(with better signal-to-noise ratio to
boot).

If all this were true then we
would be seeing bit error rates
(BEA) of 1 x 10-5 (1 errored bit in
100,000) or better. For the aver­
age packet of 128 bytes this works
out to about 1 packet in 85 being
bad. Since we rarely see this kind
of performance, even on a clear
channel, there must be some sort
of problem. There is. The radios
really do not conform to the above
specifications and the modem in
your TNC tries but fails to correct
for this .

The designers of NBFM ama­
teur radios did not even begin to
consider that your radio might be
used to transmit data. They were
concerned with how the radio per­
formed on voice and that it met the

,.
e

Fig. 3. Buffer amp.
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that does not need to be retrans­
mitted.

T hi s t ranslates into better
throughput and less channel load­
ing. It seems like a simple and
obvious subject, hardly worthy of
in-depth discussion. But the fact
remains that examination of sev­
eral packet radio stations using
test equipment has demonstrat­
ed very strongly that many of us
have forgotten the basic lesson
taught us by Rny: there is no
substitute for a good solid link and
effective modulation/demodula­
tion. You cannot simply take your
TNC out of its box, hook it to the
mike and speaker leads of your
radio, and expect it to work. You
are going to have to make sure
that your TNC is properly adjusted
for the particular radio to which it
is connected.

Since the great majority of pack­
et operations take place on the
VHF/UHF bands using Bell 202
type modems and NBFM radios
we perhaps need to review the ba­
sics of this type of operation.

In our standard TNC's the mod­
utator part of the modem accepts
digital data (1's and O's) and uses
it to switch between two tones,
1200 Hz and 2200 Hz. The audio
spectrum required by this tech­
nique spans from about 500 Hz to
about 2900 Hz. This convenienlly
fits within a standard voice-grade
telephone line (300-3000 Hz), pre­
cisely what Bell intended when
they designed the 202 modem.
The demodulator discriminates
between the two tones and recov-

ers the original digi­
tal signal. Simple,
huh?

Latest in Digital Hamming
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Fig. 2. rs-ue pre-emphasis.

Brian Lloyd WB6RQN
19200 Tilford Way
Germantown MD 20874

Fig. 1. rs-ue de-emphasis network.
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Greetings fellow packeteers!
I am deeply committed to the de­
velopment and growth of packet
radio. I hope this column will
provide a forum for the d iscussion
of the issues- technical, philo­
sophical , and operational-sur­
rounding packet radio and its fu­
ture. But I need your help. I need
the contribution of your ideas, de­
signs, and projects . If you have
used packet radio in a new and
unique way , please share your
experiences. Don't worry if your
experiment seemed to be a tail­
ure . We often learn more from
failures than from successes! To
this end , please feel free to write
to me in care of 73 Magazine or to
send electronic mail to me . My
PBBS mail address is WB6RQN
@WA3PXX. let's work together
forthe growth and improvement of
amateur packet radio.

The Technical Corner

Recently I received a bulletin
from Norm W2JUP. Norm pointed
out a basic but critical fact that
many of us in the packet com­
munity sometimes lose sight of:
proper functioning of packet radio
requires good, reliable radio links.
In order to have effective packet
operation, your bits must arrive at
the receiving station withou t
errors. Every packet that arrives
at its destination is a packet



Measuring Deviation

Setting FM transmitter deviation is a critical item in amateur
packet radio, yel most packet enthusiasts ignore the problem.
Obviously the easiest way to measure deviation is with a devia­
tion meter. If you are lucky enough to own one, use il. On the
other hand a deviation meter is nothing more than a meter at­
tached to the discriminator of an FM receiver. An oscilloscope or
meter attached to the discriminator before any de-emphasis net­
work will work well. If you use a meter you will need to provide
some sort of buffer amplifier and peak hold circuit between the
discriminator and the meter. Such a circuit is described in the
ARRL RadioAmateur's Handbook in the section on FM.

The big problem is calibrating the meter. If you have a known
reference you are in luck . Just adjust your meter to match the
reference meter . If you don't have a reference you can use a
linear receiver (SSB or CW) to monitor the carrier from the FM
transmitter and use the Bessel function characteristics to deter­
mine the deviation .

Set up an FM transmitter with a calibrated audio generator as
its input. Set the frequency of the audio generator to 2079.2 Hz
and its output level to O. Key the transmitter and tune in the FM
carr ier with the linear receiver set at its narrowest bandwidth (use
a CW filter if you have it). Slowly increase the output from the
audio generator and notice that the carrier begins to decrease. At
the point where the carrier reaches its lowest level the deviation
will be precisely 5 KHz (a further increase in the level of the audio
generator will cause the carrier to increase again). Now use this
FM signal as a reference for your deviation meter. See the Radio
Amateur 's Handbook for more details on this method.

advantage of the fast modems
when they arrive. At last both gaps
have been filled.

Dale Hetherington, WA4DSY,
has designed an elegant 56,000
bps modem. The modem accepts
digital data at 56,000 bps in one
side and generates RF at 29 MHz
on the other. Likewise it accepts
RF at 29 MHz and converts it into
digital data at 56,000 bps. Why 29
MHz? Because you can readily
acquire transverters to put your
signal on the desired band. The
modems have been tested exten­
sively in Atlanta, Georgia, and
work very well!

If you are interested in con­
structing one (or two) for yourself
contact Doug Drye, KD4NC, at
P.O. Box 871, Alpharetta, GA,
30239-0871. The three-board set
(not a kit- boards and documen­
tation only) costs $75 (please add
$5 for Shipping). It you can build
a TNC-2 you can build one of
these modems . You may have to
scrounge a bit for the parts, but
isn' t that part of the satisfaction!
The modem uses all commonly
available components. Acquiring
them should require little more
than a visit to your local hamfest
and Radio Shack.

But now we need something
(besides the KISS TNC-more in
a tater column) to generate data
at 56,000 bps to drive our fast
modems.

A group of hams in San Diego
have solved that problem. Mike
Brock, WB6HHV, Franklin Anto­
nio, N6NKF, and Tom LaFleur,
KA6 1QA , have constructed a
pac ket switch board called the
PS-186. It is powered by an Intel
80186 processor and has up to
256 Kb of ROM and up to 1 Mb of
RAM. There are 4 HDLC (read
" packet") ports that will each run
up to 1 Mbps. That' s right! One
million bits per second (makes
1200 bps packet seem rat her
slow, doesn' t it). If you populate it
with all CMOS parts it requires
only 2W of power. Many other de­
sign features make it just the thing
for mountain tops.

If you are interested in gelling
one of these boards or just inter­
ested in information , send mail to
Tom LaFleur at PO Box 9045, La
Jolla, CA 92038.

Mark my words. These two
pieces of hardware are going to
revolutionize the networking as­
pects of amateur packet radio.

Well that's it for th is month.
Next month we will spend more
time on rad ios, modems, and
what is new on the softwa re
horizon. See you then.1II

New Goodies

One of the things that has been
hOlding up packet network devel­
opment has been the lack of easi ly
avail ab le high speed modems
(9,600 bps and faster) and the lack
of packet switch hardware to take

ably consists of a PCtone (that's
PC + c lone), one or two TNC's ,
and one or two radios, the price
was probably between $1200 and
$2000 for that BBS that you are
using. Have you offered to help
out financially to maintain this re­
source? You say you can' t allord
to kick in very much money? How
about forming a packet radio club
to pool your resources!

The result would be a packet
community no longer dependent
upon the goodwill of a few gener­
ous packeteers. It would also
provide an advantage for the fu­
tu re when the packet switches
that will make up our networks
will, more than likely, cost thou­
sands of dollars (much like the
good repeaters do today)and thus
be beyond the individual means of
all but a lew of ou r wea lthier
brethren. Why not get your packet
club together today and start look­
ing toward the future?

And, by the way, when your lo­
cal BBS goes off the air because
its owner needs the computer for
some thi ng el se or he move s
away, don't say I didn't warn you.

What's the Cost?

db at the input to the demodulator
in the TNC).

Should you decide to use the
discriminator signal be sure that
you do not load down the signal
too much. The Exar 2211 demod­
ulator used in the TNC·1 and
TNC-2 clones will not load the
discriminator 100 much and may
be connected directly. If your TNC
has a low impedance input net­
work (Kantronics' TNC's come to
mind here) you may need a buff­
er between the discriminato r and
the modem. Fig ure 3 shows a
good buller circuit for the orscrtml­
nator that will happily drive just
about any TNC. Build it if you are
concerned.

Now to the Receiver

Hooking the speaker jack to the
input of your TNC may be easy but
it is probably not the best way to
make the connection. Most radio
manufacturers boost the low fre­
quencies in the audio amp to cor­
rect for the deficiencies of the
cheap lillie 2-inch speaker they
put in. This is fine for your ear but
is not what you want for your TNC.
The original designers of the
TAPR TNC-1 and TNC·2 decided
to attack the problem by design­
ing a complementary filter that
boosted the high frequencies to
counteract th is distortion . This
works just fine if the response of
the input filler in the TNC really
does complement the frequency
response of the radio (can you
say, "fat chance?" ). If you have a
TNC-t or TNC-2 clone and want to
find out, use a scope to look at the
output (pin 1) of the MF-l0 filter
chip . The two tones should be
within ± 2 db of each other.

II this concept of distorting the
signal first one way and then dis­
torting it back the other way to fix it
seems a bit excessive to you (as it
does me) you might want to try a
different approach. There is a
source of perfectly good undistort­
ed signal waiting to be tapped at
the discriminator. Some radios
have a center channel meter that
reads the discriminator offset-a You sit down at your terminal,
good place to look for the signal. turn on your radio and TNC, and
The hot side of the volume control check into the local bulletin board.
is usually another good place to You receive some mail from a
tap into this signal. friend across the country and you

If you are using a TNC·1 or read it. You compose a reply,
TNC·2 clone and you wish to use send it all, and log oil the BBS.
th is direct connect ion you will Not too bad considering all you
need to remove the MF-10 filter had to buy was an inexpensive
Chip and its associated resistor TNC, huh! Have you ever coned-
pack (U17 and U18 in the TNC-2). ered what it cost to get that mes-
t! you have a TNC-2 clone you now sage to you?
jumper pin 1 to pin 8 on U17 and Somewhere out th ere ma ny
you are done. You may now con- people have paid a great deal of
nect the discriminator directly to money to construct digipeaters,
the TNC through the appropriate BBS's, and HF gateways in order
de-emphasis network (the high to deliver your mait to you. If you
and low tones should be within ±2 consider that your local BBS prob-
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maximum level you reached before
(don' t worry about Ihe amount of
deviation at this point) . Now go
into the radio and adjust the devia­
tion control to give you 2.5 to 3
KHz deviation on Ihe high tone.

As a linal check of the transmit­
ter check the deviation O\bOlh the
high and low tone. The ow tone
(1200 Hz) should be between Odb
and 3 db less than the revel of the
high tone (2200 HZ). That means
that if the high tone has 3 KHz
deviation the low tone should
have no more than 3 KHz deviation
and no less than 2 KHz deviation.
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No discounts or commissions are available , Copy must be received in
Peterborough by the fifth of the second month preceding the cover date.
Make checks payable to 73 Magazine and send to: Suzanne Des Rochers
Barter 'N' Buy , 73 Magazine, WOE Center , Peterborough NH 03458.

Barter 'N' Buy advertising must pertain to ham radIO products or sereces.
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QSL. To Ordet'. Variety of styles. c0l­
ors. card stock. W4BPO ost,s. PO
Draw er OX , Cordova SC 29039 .
BNB26

T~ OX'.,.. lll1gUine Up-to-date, in­
formative. interesting. Compiled and
edited by Gus Browning W4BPD, OX­
ec Honor Roll Cert ificate 2-4. Send
for fr98 sample and subscription infor­
mation today. PO Drawer OX, Cordova
SC 29039. BNB261

Xero.- Memo ryWrlter- parts, asse m­
blies , boa rds , manuals . Free help with
service proble ms. W6NTH , aox 250.
Benton AR 72015 (50 1) 776·0920 .
BNB404

Ham Trader Vellow Sheeta, in our
24th year . Buy , swap, sell ham·radiO
gear. Published twice a month. Ads
quickly Circulate-no long wait for re­
sults. SASE for sample copy. $12 lor
one year (24 issues). PO Box 2057,
Glen Ellyn IL 60138-2057. BN 84 12

OSL Card.-Look good with lop quali­
ty printing . Choose standard designs
or lully customized cards. Better cards
mea n mo re re t urns to yo u . F ree
brochure, samples. Stamps appreciat·
ed . Chester oste. Dept. A, 310 C0m­
mercial , Emporia KS 66801 . BN8434

Leern Code on your IBM PC (or com­
petible), Com modore C-64/128 , or
512K Macintosh . CODE-PRO takes
you from no knowledge to prof ic ient
copy. Specify computer . $1 0 plus $2
s&h. Trio Technology, Dept. 86 1. PO
Bo.-402, Palm Bay FL 32906. BN8490

Code Programs , Apple/C-64 37 Mod­
es, Graphics, Lessons , wrcprcsr. etc.
LARESCO , PO B 2018 , 1200 Ring
Ro ad . Ca lu ment Ci ty , IL 604 0 9
(312)891·3279 . BNB507

Th e Dec oder A NaUonal monlhly
technical newsletler coverin9 Satel­
l ite and Cable TV descramblers .
$18 ,00 I yea r . Sim ple $2 ,00 .
Vl daoC l ph lu_ lI M a nu a l · 12 0
pages.•.S29.95. Oak Orion Manual •
120 pages...$29.95 . Schemalics and
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SoltwareCatalog...$l .00. Satellite and
Video Equipment Catalog ...$2 .00
Telecode P .O . 80.- 6426, Yuma AZ
B4364~.BNB513

Commodore Chips, Authorized Dis­
Iributor, Factory Fresh. 1'65261651 ().
$9 .95, 16581 ·$12.85, ,ffl567·$14.75,
* 8701·$7 .25, PLAl82S 100·$1 2.50 ,
90 1225122612271229-$10.95 and many
ot he r s . As k abou t qu anlity er e­
count...Heavy Duty Power Supply lor
C64·$27 .95... VISA/MC ..• Call Toll
Free 1·800-642-7634, 800·248-2983
(ou tside NY) or 914·356-3131. Kasara
Microsystems, Inc . 38 Mu rray H ill
Dr ive , Spring Valle y , NY 10977 .
BNB587

Sma rt Bal1ery Charger tor gell-celll
or lead I cld baUerlel , by Warren
Dlon W1BBH. SM June 1987 a ST
Magazine lor cirCUit details. Complete
kit . nothing else 10 buy, only $49.95
plus S3.5O sIh _Order ' l 50--KIT. A&A
Engineering , 252 1 West La Pa lma,
Unit K, Anaheim CA 92801 (714) 952­
2 114. BNB531

Ham Radio Repair. al l makes , all m0d­
els. Robert Hall Electronics, PO 80_
8363. San sraocscc CA 941 28 {408,,­
129-8200. BNB558

SB·220 Owners!-Enhance pe rter­
mance-add new features. 11 step-Oy­
step mods whiCh include: tu ned-input
6- and 160-meter operat ion , heavy-du­
ty power supply mods. fUll a SK ope-a­
tion, soeo-srere bias control, and many
more. Sou rce 01 parts included. One
time 50% rebate for new mods submit­
ted and two free updates . 10 pages of
tech mto on the 3-500Z. Order tod ay­
$1 0 per copy plus $1 postage. SASE
lor inlo. Bob Kozlarek WA2Soa, 69
Me moria l Place, Elmwood Park NJ
07407. BNB581

Commodore Repairs . We are the
largest Autho, ized Service Center in
the country and we repair you, C0m­
modore computer with in 3 10 4 days
(Our prices are low; eq. C64--$39.95).
" THE COMMODORE OIAGNOSITl·
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CAN", an invaluable double sided lam­
inated guide lor l i.-ing your C64/154 1
drive . It diagnoses 72 variables and
lells you what chips are laulty. 56.95
plus $1.00 postage...C-&4 Power Sup­
ply $27.95... Can Toll Free 1-800-642­
76304, 800-248-2983 (outside NY) 0'

9 14·356-313 1. Kasara Microsystems,
Inc ., 38 Murray Hill Drive, Spring Val.
ley , NY 10977. BNB529

Wlnted : Lalayene PrivaCom 3C, 525,
625, or GE 58 13B. RAOlO, 2053 Mo­
have Dr., DaytonOH 45431. BNB589

Wanted : Milita ry radios and re lated
equipment. Circa : WN II. Command
and F ield Iss ue . A RC· 2 . BC375,
Be223, Etc. Complete ccaecucos or
Single Sets. Contact : KA tGON; (617)
396·9354 or write: 50 1 Myst ic Valley
Pkwy. Medford MA 02 155. BN B595

MARCO: Medical Amateur Radio ceo­
cil , operates daily and Sunday nets .
Medica lly orien ted am ateu rs (physi.
ctens, dentists , veterinarian s, nurses,
therapists, etc.) invited to join. For in·
lormation, wrt ie MARCO , Bo.- 73's.
Acme. PA 15610. BN B612

Volcegate Communi<:ationa Nol..
Red uct ion-our e.-cl usiv e " dynas­
pan" noise reduction, audio gated
squelch, 2 notCh & 1 peak ecnve l ilte',
automatic tape 'ecorder activator, au­
dIO am plil ier, and more' See the Bob
Grove review in the 5187 issue of Moni­
tonng Times. An SASE gets you our
I,ee brochure or send S3.5O (credited
toward purchase) and we'll include our
demo ns tration ceeseue. Voicegate
$109.95. Power pack 59.95. JABeO
ELECTRONICS, Rl , 80.- 386, Ale_an·
ete. IN 46001 . BNB61 3

Kenwood 43 0S owners on ly! Stop
Scan automatically resumes the scan
AFTER the transmission fi ni sh es!
SASE for free brochure. Kit $ 19.95 . As­
sembled $29.95. JABCO ELECTRON­
ICS , R 1,B o.- 386 , A le.- a nd ria , IN
46001 . BNB6 14.

Wanted : Drake R7A Rec eiver W I
Manual MS7. Tony Ficarra. 144 Glad­
stone Avenue. Wollong . NSW . Aus­
tra l ia 2500. Phone (042) 292573 .
BNB615

OX Adv enlure on Mon ae"at only
$300/w eek . cereus: cnce H arr i s
VP2ML 80_ 4881-7, Santa Rosa, CA
95402. BNB61 8

Wanted : Eq uip ment and Related
Items The Rad io Club of Junior HlQh
School 22 NYC, rnc., is a non-proht
organizat ion , g,anted 501(c) (3) status
by the IRS, incorporated unde, the
laws 01 the State 01 New York with the
goal of using the theme of Ham Radio
to lurther and enhance the educahon
ot young people. You r prop8ny ecoe­
l ion wou ld be greatly appreciated and
acknowledged with a receipt 10' your
tax dedu ctible donauon. Please ccn­
tact WB2JKJ using the callbook or tele­
phone 5 16·674·4072, 24 hours, seven
days a week. Thank you! BN B621

Can Marconi , Inc. Pre-owned com­
municat ions equipmen t. We do reo
pairs. CASA MARCONI, INC ., 7189
SW 8th Street, Miami , FL 33144 (305)

264-&443. BNB623

H o m ebrew Pro ject. L1.t SASE
WB2EUF, 80.- 708 , East, Hampton.
NY 11937. BNB626 .

" Q SLs & Rubber Stamps " - TOP
aUAUTY! Stales, World Maps, USA,
Key, ShuWe , Globe aSLs. Report
Form Rubbe, Stamps. Morel Samples
$1 (refundable with orde's)-Ebbert
Graphic$ 0-7, 80.- 70, Weslernlle, OH
43081 " BNB627

Dead Battery Pack??? NICd cells ' In­
serts I RebuildIng . AA $1 .60, (Wltabs
$1.75) 213AA 270MAH $1 .95, 2/3at
450M AH $2.45, Replacement inserts.
less wires : ICOM BP·2 $17.95. BP-J
(standard) $16.95, BP-5 52395, Ken­
wood TR·24 001PB 24 $18.95, PB·25
$22.95, PB25H $24 .95, Tempo : 5 1/
270mah $ 19. 95, 5 1 2, 4,51450mah
$22.95, Azden 300 $18.95. cine-s.
SASE, Info/rebUIld quote s. In PA add
6% . Add $2.00 S&Hlorde" CUNARD
ASSOCIATES. RD. 6, 80_ 104, eec­
fo,d. PA 15522. BNB628

Antenna Trap s designed quickly
and accurately WIth your computer.
Send $ 10.00 lor APPLE-II program
disk and mencet. SASE tor more infor·
mation. WIHUE, 11 9-7 Buckland sr.,
Ptanlsville, CT 06479. BNB630

Layman 's Chriat ian Inve. t ig ator
Net. Tho ug ht·provo klng cemmen­
taries and recent discoveries. Monday
7:30 CST 0030 UTC 3860 lor Inlorma­
tion write Albert Blau 1127 West Hwy
20, Mich igan City. IN 46360 3 Stamps
Please BN B632

Bac k Issues 73 Rare Puce Sale . 1977
to 1986. Each twelve issue volumn
costs $50. p lus $3 postage. Send
check or money order to A E. Fant,
WB5WAFIDA1FT, Schwein lurt Amel l­
can JHS. APO NY NY 09033. Hurry, I
need the space. BNB634

SAT TRAK II .A co mplete advanced
self-contained eatenue tracker With Ali
EL rotor control. Enter Keplerian Dala
once via RS-232 with terminal or com­
puter. Memory lor 12 sateuues. Accu­
rate. Solid state AZlEL drove. Avaolable
from ADA, P.O . 80.- 10 t64, Sarasota.
FL 34230813-378-34 10 BN B6J6

Wanled To Buy : Solly CRF 320A or
330K (with tape recorder) short wave
receivers. Contact Mathew WOII 713­
871 -9000. BN B638

Quality Q SL Card a and rub ber
stamps . Send 5.39 postage or SASE
10, samples. New stock deSlQnsor cus­
tome' cards from you' black ink art·
work . Sandollar Press , P .O . Bo.­
30726, Santa Barbara , CA 93130.
BNB640

Ten-Tec , Now Shipping New bo.-ed
U.S.A.made, latest factory models 561
Corsair 11. 5250 Argosy II, and Century
22 Transceivers , RX 325 general cov­
erage receuver, Model 25 10 Mode B
Satellite Station. TI920 Airband a aoo­
held Transceiver, Model 229B 2kW an­
tenna tuner, Model 425 Titan 1.5 kW
Linear Ampl ilier plus accessories and
an te nnas, a lso booking orders for
Paragoll del iveries. For best deal . write
or phone Bill Slep 704·524·75 19, Slep
Electronics Company, HIghway 441,
Otto NC 28763 BN B64 1
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QS18, QSLa, Rusprint osts. Quanti­
t ies 01 100, 200, 300 or more, Full color
Old Glory and Cartoon. Also Parch­
ment, Golden Eagle,end curers. SASE
appreciated. Rusprint, Rte 1, Box 363­
73, Spring Hill, KS 66083. BNB643

Macintosh Users: Realtime Graphic
Satellite Tracking Program. Excellent
graphic display of up to 20 satellites.
$25. plus $5. SlH U.S. or $7.50 SlH
overseas MlO or CIC please. Contest
Duper included. Robert A. Winlers
KD7P, 9305 3rd Place, Everett, WA
98208. BNB644

Attentlonlll Any amateur radio opera­
tors interested in forming a new type of
amateur radio club. For information
please sand $2. 10 cover postage to
KA3RET P.O. Box 96, Uniontown, PA
15401 .BNB645

Rou SSSS New Specials (November
only) KenwoodTM221A call, TW41QOA
call, TS700 call, TS84990 call, ICOM:
IC761 $209 9.90 , IC28A $329.90 ,
ICU2AT $255.90 , YAESU : FT980
$ 1299 ,90 , FT1 700RH $ 469 .90,
FT170RH $329. FRG8800 $449.90,
All L.T.O. phone or send SASE for
pricing on popular items. Over an 2
ham-related items lor stock for im­
mediate shipment. Mention ad. Prices
cash , F,O.B. Preston. We close at
2 Satu rd ays an d Mon days. Ross

Distributing Company, 78 South State,
Preston, 10 83262, 208-852{l830, P.O.
Box 234. BNB646

Replace Rusted Antenne Bolts With
Stelnleu StHI. Small Ouanities, Free
Catalog. Elwick, Dept. 657, 230 Woods
Lane, Somerdale NJ 08083. BNB652

aeem Heedlngs, your OTH to 500
locations. In protective covers suitable
for binder . $5 .00. NW2J , Dennis
Wheeler, 152'9 Sunset Road, Castleton
NY 12033. BNB609

Ameteur Radio Stsmpe for collectors.
Israel $5. Luxembourg $1.50. Send
SASE for complete list 10 Phil Sager
WB4FOT. 126 Whit ing Lane, West
Hartford CT 06119. BNB651

New Quick Charge"AA" NICeds Ten
fo r $11,00 plus sh ipping. " AAA"
NiCads just $1.65 each. "C" or "0"
size NiCads just $3.00 each. Universal
NiCad Charger just $9,99 Amphenol
PL-259 Connectors ju st ,80 cents
each. A. Richard, 1787 Village Green
Dr., Clairton PA 15025; 412-655-7494,
BNB650

R·390A Receiver: $115, electronically
complete, reparable (Government-re­
moved meIers, operation unaffected),
R-390A parts: tntc SASE. Mint military­
spec pull-out 12AT7, 6BA6, 6AG5,
6AL5: $15/dozen. CPRC-26 Infantry

ManpaCk Radio. 6 Meter FM, aeceiv­
er-Transmitter Subassemblies, con­
trolsfcabinet, antenna, crystal, hand­
set: $22.50,$42.5Ofpair. H-251 Military
Communications Headphones: $7.50.
Add $4.50/piece shipping ($9 mad­
mum), except R-390A shipped collect.
Baytronics, Box 591 , Sandusky OH
44870. BNB649

For Sale Drake WanmeterW-4. Good
condition $55. Leo Weber KAOSIX,
11 21 So. 79th Terr., Kansas City KS
66111. BNB648

Dlgltel Autometlc Dlsplsy for FT·
101 's, TS-520's (00-5 clone), Collins,
Drake, Swan. Heath and all others. Six
'h" dig its. 5" wide by lv." metal cabi­
net. Send $2.00 for information. Re­
ceive a $30.00 discount. Includes ac­
curacy comparisons of the simple
" BCD" and offset readouts, found in
new radios, against our " Calculating
Frequency Counter" readouts. Please
be speci fic . Grand Systems. POB
3377, Dep ' t A, Blaine WA 98230.
BNB653

Recetvers: Hammarland HQ-l80AC,
Extra Clean, rete model, manual, $1 75.
HQ-14OX, needs cleaning, $75. S-38C,
$35 . Zen i th Trans-Oceanic, sol id­
stale, $75. Gonsel Xceiver,$15. Test
Equipment, all w/manuals: General
Radio l 00l -A Signal Generator, .005-

50 Mhz, $100. GR-1650A RCL Bridge,
$150. Boonton 260A Q-meler, $250.
Tektronix plug-ins, Exc.: lAl , $100,
1A4, $1 50. Microwave Equipment.
Wr ite/call for l ist. 617 ·846·631 2.
Joseph Co hen, 200 Woods ide ,
Winthrop MA 02152. BNB654

Kenwood TS940 Owners; Easy to in­
stall EPROM makes tuning in signals
simple with an SSB/CW slow turning
rate 0 1 2 kHz. Faster turning gives
faster tuning rate. $25 Giehl Electron·
tee. 2957 Erin Court , Loveland OH
45140: 513-683-2676. BNB655

IBM.pC RTTY/CW New CompRtty 11
is the complete RTIYICW program for
IBM-PC's and compatibles. Now with
larger buffers, better support for pack­
et units, pictures, much more. Virtually
any speed ASCII, BAUDOT, CWoText
entry via built-in screen editor l Ad·
justable split screen display. Instant
mode/speed change . Hardcopy,
d iskcopy, break· in buffer, se lec t
calling text file transfer, customizable
lull screen logging, 24 programmable
1000 character messages. Ideal for
MARS and traffic handling. Requires
256K PC or AT compatible, serial port,
RS-232C TU. $65. Send call letters (in­
cluding MARS) with order. David A.
Rice, KC2HO, 25 Village View Bluff,
Bellston Lake NY 12019. BNB656

CIRCLE 42 0'1 RE,I,OER SERVICE C,l,RO

CIRCLE 38 ON RUDER SERVICE CARD

MULTI-BAND SLOPERS
ALS O' O>POLES • U UOU O-SPOOC[ ANTENNAS
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10> m"'"~'"" B'<l_S'"N AL " _ ,, , A"'_""_.w",."'.·.....,_ SwA ' Co. , ,. ... . >Ow . 0 ' • C"""'O<' · U!).lT ' SSEMB" "
,.....' ....." ..d , • • , . " , , E... 1. " ".n. ••"'ow .'0"," . CO"."" " ' ''"' '' 00' .To", no .' ' ''''' ""'u''''
.. iI.;.6 Sl.Of'EA. '00, eo,'0. lO ,,, I." .. II ""'" I.;· ....
, .. .. " ' • . 10, '0" .. " .. I"··
I . , ·1. ,. ... ' 0 " . . 1 J\ . .
, •. NO·'A'. OW'Ol E - '''. '., .... Ill" """ 1" -'
I •. .• - 11I,.... ... ,,- .. 51 ..
' B. "" S""'"'E-S....EAOI"OlE· "" '"' u .... • M!I.Jlloo I ......" -,"'"" ,_,eo,••, :ro,,"' . " , ," ••,j

SENO to, , .............,.• " . .. ,_ ... _ ..........,"""..-

W 91NN ANTENNAS " ' ·' !M·"'14
BOX J9J-S M T. PRO SPE U. l L b OO ~b

~\,~,.",~,~~'" NO RADIALS'

~\~~~O~~~~i\O~ NONgO~~~~~~~i
:';~~~ ,-Oc..

!'-~ THREE EXCELLENT REVIEWS JUST
DON'T HArrEN BY CHANCE.

CALL us FOR A FREE CATALOG
• .... ,•• ~. ~O<, 1J. '"" • '""" IJ. "." . ...."" 1J. , ...

" BIL~~~~h~'~'~'~Y ~'
norl...."',(Oa0816 rHo JO) ·681 ·0650 ;

CALL OR WRITE
FOR FREE CATALOG
"RequHt qu.ntlty ptlcln,

$53"
$53'
$57&

y, .COLO R; A ll lIeybaards eotml In BLACK.. .

;/
OPTIONAL: Specify DARK BROWN . Colliaeta

are: WATER PROOF/OUST PROOF. ComPletely
. ""If eonlaiMd · NO RFI • Slmpf.. 3-wl.. COflne<;!ion .
j OlJtj)tJI Ie.el adj. .. WiCUI oPtfatmg range" to 16 VOC.

Wide tem\l<lfafu ra range -22" 10 • 11lO'F ..Suppli8d wllh
inalructionll, schemalic, I_ plate & hardware,

DTMF/steel keys!
sealed gold contacts!

P.7V 12 KEY VERT.
P-7H 12 KEY HORIZ.
P-SV 16 KEY VERT.

CIRCLE 66 0'1 RE,I,OER SERVICE CARO

a·POLE CRYSTAL FILTER SALE-l0-20% OFF
For Kenwood , ICO:\l and Yaesu products. We will match any competitive prices.
FR EE one year subscription for lCOM , Kenwood or Yacsu Newsletter ($ 10.00 value)
with fi lter purchase . USA only. For latest prices , call (305) 879·6868 or send SASE for
latest catalog!'
Sale ends December 31. 1987.
We also offe r expert r epair se rvice on Kenwood, ICOM , Yaesu. Al den and Atlas
equ ipment. 15 years experience. 5 days average turnaround time. Call for more info} !

INTERNATIONAL RADIO, INC.
751 S. Macedo Blvd.

Port SI. Lucie , FL 34983
(305)879-6868

We specialize in CB rad io modification
plans and hardware. Frequency and FM
convers ions, books, kits , repairs, high~

performance accessories. Our 11th year!
16-page catalog, $2,

cac INTERNATIONAL, P.O. BOX 31SOOX
PHOENIX, AZ 85046

CIRCLE 97 ON RE,I,DER SERVICE C,l,AD
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Saves Time
And VCR

Motor
ear!

Credit card customefS can «del' by
phone, 24 hours. day, 7 dar- a week..

Toll-Free: 1-8()()"32~

ASOLIDErVCR AID
F~Up \1ewtna: nme that used to be
spent rewinding tapes. And, take the work
"load" off your VCR's motor with a VHSor
Beta Video Cassette Rewinder by
Soncexe. Our special arrangement with
the manufacturer makes this a great buy at
a remarkably LOW liquidation price!

3 Big Benefltsl This " must" device
quickly rewinds video cassette tapes.
Extends the Iile 01 your VCR's motor. And,
helps you avoid costly VCR repairs. Act
NOW! Put this unit to work lor you!
• Reduces Costly wear on VCR Motor.
• Cuts Delays. lets You Spend More Time

Viewing Tapes, and less Time WsrtJng
on Rewinds.

• Fast. EffIcient oceeeeco.Auto Shutoff.
Auto Solt Eject

• Compact. Space saving Size: 2,..,.'H x
S"W x 11 """0. LEO "On~ Ught

I-Year Umited Factory
Warranty Parts/Labor.

Mh'. U $29.99

~~-:~ $19
YHS:"em H-2990-7152·291

Beta: Item H·2990-7226-798
Shipping, handling: $4.00 each

Plus 50C In.. Charge Pel' Order,

------------• SENOTO: II B'~" ' ! Authorized liquidator I
1405 X"';um La.... N/MlnnNpoIia. MN~1 ·44$.4I Please send !he '!em(t> indicated belOw, (M,nneaota I

1
..-<lenls edd 6% &81e.!all Sorry. no C.O.D. o<d....l 1
"'''_ VHS Video Rewlnder(t j Ilem H· 2990- 7152· 291 III

1$19 each, pius '" each !or t h'p , tIa.-.::lhng, I"""'_ BellI VkIeo Jlewlnder(l) lI<lm H·299(I- 7226-71l8 '"

1$19 ea<:l\ piUS '" each !or "" P. tIa.-.::lhng I
o My "he<:" 0< mone y OfCer ,s ...-.c1OSed INo_a~1 '"I ptOCe1l&n\l or",," pa.::ll>jl ' he<:"I . I

I ~~~ O : ' ''' O O<&;O I
I A,(;cl "10 Fop I I
I PLEASE pftNT Cl£AAl.Y I
1- 1
I - esa Apl ' I
10, 1.... "'1 ,... 1
I S<gn He<e I..-----------_..CIRCLE 129 ON READER SERVICE CARD
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' ST _ _ ZIP _

#1 Source of PACKET Info

The Magazine
For Amateur Radio and Computerists

Why You Should Subscribe!
Read what our subscribers say!

It's in the fine print!
. Your magazin~ is the finest innovation thai I haw srrn in
ham radio since 1953-aupt. . . maybe the all-solid state
tranceiver. Carl Soltesz, W8PfoT • . . .have most certainly
received my money 's worth in software. _. Michael Regan.
K8WRB • . . .you have found a nice niche for CTM in
packet . .. you have me getting interested. . . Char lie Cur le,
AD4F Cha ttanooga, TN • The packet computer info
convinced me to subscribe. John Skubick. K8jS •
Enclosed is my check for renewal of my subscription. I enjoy
the down 10 eann and homey style 0/ your magazine
and the many fine computer Drticles . . . Andy Kosierek,
Lake'oHKNI. 0 11 • I was both pleased and dismayed upon
becoming acquainted with your magazine at HAM-COM.
Pleased thaI I discovered your magazine-s-dismayed thai I
didn 't long before now. Bill Latha n, AK5K • . .. CTM
gives the finest coverage to packet radio thai I have seen in
any of thr computer or amatt'ur radio magazines. It would
appear that CTM has just tht' right blend of packet amateur
radio articles and computer ankles. Barry Sif2frled, K2MF e
Of the three HAM magazines I received each month CTM is the
only one I read from cover to cover and carry with me during my
travels abroad. Most of the time it remains in that country. Buck

Rogers, K4ABT

U.S .A. $18.00 I Yr-$IO.oo 6 Months (Limited
Offer) $33.00 2 Yr

Mexico & Canada 532.00 1 Yr (Surface)
Other Countries (Air) $68.00 (Surface) $43.00 1 Yr

U.S.FUNDS ONLY
Sample Copy & Back Issues-$3.S0

-----------,
I Mail to: I
I Circulation Manager I

1704 Sam Drive
I Binningham, AL 35235 I
I (20S) 8S4-0271 I
INarne 1

I Call Sign I

I Address I

I Gty I
I Date I

I Signature IL__ _ ..1
CIRCLE 11 ON R£ADEFI SERVICE CARD
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C,RCU,TS
Great Ideas From Our Readers

Many readers will recognize the revival of this regular feature,
which has been absent from the pages of 73 for several years. We
welcome brief contributions of circuits. 11 your idea is published,
you will receive a free subscription or a renewal. Clearly indicate
that your submission is for this column and not a manuscript for
an article.-Ed.

A1
A2
A3
A4

IC
01 -05
Q1
C1
C2
B+

Parts List for Oscillator

100k, 112 walt
33k. '12 walt
68k, 112 walt
40-0 hm pot (I pulled mine from an old TV convergence

board- value of R4 not critical)
NE555
any signal diode (silicon)
2N2222 or any NPN small signal transistor
.01 ceramic,
4.7 uF, 16V
s-vcn battery
Any loudspeaker

N
1
:

• RESET ~~
"' NE555

QI a aer "4,DI I I
INPUT

~
~

D2
=l

, r s, D'

; "' "2
D4

; D5 ;~ C I

B+
- I.+,,,

CHEBYSHEV FOR SIX: When I
recently got back on six meters
SSB with a Swan 250, I discov­
ered a number of images. spurs,
and other unwanted signals. One
of these is handy. It has a stable
signal locally on about 50. 113
MHz, which can be used like a
beacon to judge band conditions
from day to day. However, a
strong FM station on 89.7 MHz
also splatters into the Swan, beat­
ing with the second harmonic of
the injection frequency. There are
two ways to deal with the problem:
attenuate the incoming signal or
attenuate the oscillator harmonic.
The preferred way is to put a filter
between the rig and the antenna,
because that also attenuates radi­
ation from the transmitter that
might cause TVI. Whal kind of
filter?

A Chebyshev is easy to design,
and it can be adjusted without
elaborate instruments. Suck-out
traps were added to degrade the
unwanted incoming signal.

coils, because leads add induc­
tance at these frequencies. I
used the familiar APC capaci­
tors (first used in the plug-in
coils of the 1930s Hemmer­
lund receivers) but any will
do. For good shielding, I built
it on the tight-fitting lid of a
can tha t once held Christmas
candy. (Tea canisters are also
good.) Tune-up requires only
a grid dipper or tunnel dipper.

Tune the middle coil (L2) to
55 MHz, using the same ca­
pacity setting on each side.
Temporarily connect the two
trap circuits (C3 L4, C4 L5) as
parallel circuits and rough­
tune to the freque ncy you
want to reject. (They can be
two different frequencies, if
desired.) Then connect the
trap circuits as series-reso­
nant circuits and solder to the
rest of the filter as shown in
Figure 1. Insert the device in
the line and find the unwanted
im age . Adjust the trap

Fig. 2. This circuit will follow any frequency of audio tone.

Fig. 1.

u. L3 311ii! TURNS NO,1 4 1/2in.DI AME TER TRI PLE SPADED

L2 5 TURNS No. 14 1/2in. DIAMETER TRIPLE SPADED

l4, L5 4 TURNS No.1 4 IIii! in. DIAMETER TRI PLE SPADED

CI, C2 75 TO 100pF APC VARtASL E CAPS

C3, C4 50pF APC VARIASLE CAPS

AL L CAPS WILL TUNE ASOUT HA LF-ME SHED.

or a smaller output capacitor.
The audio input can use either

an RCA jack, to use with a monitor
cord, or about a three-foot cord
with a DIN plug when using a TV
set as a monitor. Pin 2 is the high
side and Pin 3 is common or
ground. The input is shunted with
5 small signal diodes that clip the
audio signal toa usable level. I put
the anode side of the diode string
to common or circuit ground. To
get the IC to toggle, it is necessary
to invert one input. I used an NPN
transistor to invel1 the signal on
Pin 20f the IC. There is a 100k
resistor from the audio source to
the base, the emitter is grounded,
and the collector goes directly to
Pin 2, the set input. Audio input
goes directly to Pin 4, the reset
input.

If you wish to record the output,
just hook a 100k resistor to the
output side of C2 to a shielded
lead to the mike input on your
recorder.
-Leonard Bauman, Sr . K9RMN,

Rhinelander, WI.

C LEAR COPY OSCILLA­
TO R C IRCU IT: I have a
Commodore 64 computer I
wanted to use in teaching
Morse code. But the audio
chip in the 64 has a pop when
it comes on or goes off a
tone. This makes code hard­
er 10 copy and almost impos­
sible to record for practice or
giving tests. I tried many
combinations of settings to
alter attack, sustain, and de­
cay, but found no settings to
eliminate this problem, I de­
cided to make an audio pro­
cessor to clean up this trou­
blesome noise.

The circuit design is as fol­
lows. The heart of this audio
processor is a 555 timer IC.
By feeding the audio tone to

the trigger input and the reset
input, the 555 can be used as
a flip. flop with a huskey buffer
and can drive a speaker with
enough volume to cover a large
auditorium, or can be reduced
using either a wire-wound pot

L3

L5C2

nearest the antenna to reject it.
The other trap can be tuned to the
same frequency or a slightly dif­
ferent one if there is another sta­
tion you need to chop oul. Enjoy­

Wm. Bruce Cameron WA4UZM,
Temple Terrace, FL.

L2

CI

C'

L4

LI

I will skip the math, because il
you can do that yourself you don't
need this article. The coils are ori­
ented 90 degrees apart to reduce
mutual inductance. Beyond that,
construction is what you find con­
venient. Keep short leads to Ihe
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Figure 1. IA is normal signal output. VIS image is dark and Iow-contrast. IR image is while and low-con trast.
18 shOws increased contrast. VIS has good contrast. but the IR image is clipped white! 1C shows decreased
contrast-no VIS image. IR image is gray, and contrast is low.
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., '00
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View On Video Processing •

Analog versus Digital

Most analog display systems.
such as CAT monitors and FAX
recorders. have no capacity to
store image data. They simply ac­
cept subcamer data at the input
and transfer it to the CAT trace or
FAX paper. Such a system re­
quires "on the fly" adjustments .
Real-time processing can be ex­
l remely effective, but if the results
are unsatisfactory we must print
the image again. Without an osci l­
loscope to aid in level ad just­
ments, replaying and readjusting
display recordings can consume a
lot of time.

Digi tal scan converters sto re
the image data in numerical form
in a solid-state memory, In such a
case, we have the potential to pro­
cess the image data after storage
without having to reload the image
with each attempt. Not au scan

the summer you may get a usable
display, but mid- and high-latitude
stations will not get much in the
winter months. There is simply
too little subcarrier variation 10
yield more than a few tantalizing
patterns. FIgure 1C shows a pos­
sible result . The IR data are now
well within the G-5-V range. but
" blackest" and " whitest" signal
levels diller by very IitUe. so our
Iow-contrast image wilt be a dingy
gray!

Given these problems, we can
see why most polar orbit stations
use the visib le light data. despite
the fact that IR data are avai lable
during evening passes when most
of us are at home!

To avo id constant fiddling with
display settings, we must resort to
lull-blown video processing . In the
case we have discussed so far. we
want simple contrast enhance·
ment . For the visible light data we
would like 10 take the relat ively
small range of vari ation near the
black end of the dynamic range
and expand that to yield a lull
black to white range on our dis­
play. Granted, we can do that wi th
display contrast manipulation, but
ideally, we want 10 simply adjust
the display for the best possible
display of subcamer data in the
4% to 100% range and leave it
there. Similarly , we want to take
the small range of variation at the
white end of the IR data range and
expand that to increase contrast
Prior to looking in detail at how
to accomplish these operations,
let 's examine some very general
requirement s and approac hes
to image processing in general
and contrast enhancement in par­
ticular .

at latitudes. The IR sensors have
to provide a usable response over
a temperature range that encom­
passes the Sahara at noon to the
polar ice caps in midwinter. They
really do accomplish this, as the
visible and IA mosaics transmit­
ted by WEFAX demonstrate, but
that doesn 't he lp us with our dis­
play problems! In the case of our
NOAA image, all the usable visi·
ble light data is crammed at the
black end of the grayscale while
the IA data are all clustered at the
white end of the dynamic range.
Since any display system has a
finite dynamic range, the result in
tnis case is an overly-dark visible
light segment and an overly·bright
tA channel with neither providing
sufficient detail to be labeled any­
thing close 10 salisfactory.

An Easy Solution

In the case of the visible light
data, we could simply inc rease
lhe system contrast until we got a
satisfactory display-a situation
illustrated in Figure 1B. Increas­
ing the contrast has expanded the
range of variation in the visible
channel to proeoce a nice display.
Although this is an easy til( , it is
not without its problems. First.
without a scope. you would proba­
bly have to print or display the im­
age several limes until you got it
just right . You will also have to
readjusl the contrast again to dig.
play METEOR or WEFAX data.

Finally, the IA data was already
quite close to the upper end of the
system dynamic range (Figure
1A), and our contras t inc rease
simply raised th e system gain
enough to clip out all IA variation
at the + 5V white limit (Figu re 1B)!
For openers, you might think that
a con trast reduction contrast im­
proves the IA display by sliding
some of the incoming data down
toward the black end of the dy·
namic range. The results will de­
pend very much on where you live
and the season of the year. At low
latitudes or at mid-latitudes during

contrast and/or brightness con­
trois . Once you have your display
system set up, you can print or
display end less WEFAX images
and get excellent results. This
pleasant situation falls apart, now­
ever, when you start to play with
polar orbit satellite data! Let's look
at an excellent example of the
kind of problems we have to face .

A Problem to Consider

Figure 1A shows a hypothetical
osci lloscope display of the video
delector/fil ter outp ut with an im­
age from a typical winter daylight
pass fr om one of th e TIROS/
NOAA polar orbiting spacecraft .
For Ihe sake of illustration, let us
assume that the detector wilt de­
liver a signal ranging from OV for
black to + 5V for white . and that
the rest of our display system is
set up to deliver a good contrast
image when driven by signals in
ttns range . Unfortunately. this
sample of image data will give us
some problems since lhe first hall
of the APT line (the visible light
data) will reproduce very dark. All
the video data are in the low end of
the dynamic range, while the IR
channel (the second half of lhe
APT tine) will probably look pure
white.

When you first look at data like
thi s you might wonder why we
can' t bui ld a satellite that will pro­
duce decent pictures! Look at the
problems faced by the folks who
design these spacecraft. Both the
visible and IA sen sors in th e
spacecraft imaging system have a
very wide dyn amic range . In terms
01visible light. the sensors have to
be able to provide usable data un­
der brightness conditions ranging
from the murk of polar regions in
the middle of winter to the bright·
est cloud illumination at equatori-

SATELLITE IMAGES

Last month I promised some
discussion of video processing.
Video processing is quite a fasci­
nating and complex subject that
will take mora than a month to cov­
er. so we had bette r get started!

Any weather satelli te im age
consists of a range of brightness
values represented by a range of
subcarrier ampl itudes between
4% (black) and 100% (White). No
matter what kind of display we
use-an analog CRT monitor, a
FAX recorder, or a scan convert­
er-wa first want to reproduce this
range as accurately as possible to
display the originat image. In prac­
tice we rarely achieve a 1:1 corre­
spondence between the original
image brightness values and
those 01 our displayed image or
print Withoul knowing it. we all
engage in some degree of image
processing. We do so whenever
we adjust the brightness and/or
contrast of our display system. In
most cases we are simply trying to
make the picture "look good"­
increasing video contrast to bring
out more detail in a dark area of an
image, reducing con trast to reveal
more structure in br ight clouds,
co mpensating fo r d ispl ay re­
sponse atthe black or white ends
of the grayscale, etc.

Assuming a good distribution of
brightness values in the original
image, such "low-revet" video
processing is usually adequate for
a satisfactory display. WEFAX im­
ages , which are already pro­
cessed by groond computers, fall
into the category of " easy-to-dis­
play" images with excellent re­
suns with simple adjustments of

Dr. Ralph E. Taggart WB8DOT
602 S. Jefferson
Mason MI48854
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Picture of the month: The above beauty is a submission from Don
Shelley (KD7BU) from Glendale, Arizona This represents a NOAA
5-pass (visible light data) taken back in May of 1977 using 35mm film
and 8 CRTmonitor. The image is superb and snowe ott that arid western
countryside to good advantage. The California coast and Baja California
show up beautifully and there is some nice sun-glint off the Pacific south
of Baja liD

con verters actua lly have such ca­
pabil it y. howeve r. Some scan
conveners employ dedicated or
" hard-wired" designs that do not
incorporate internal image pro­
cessmq capabilit ies . Dedicated
scan converters 01 this type (such
as the Wrasse 665) do not allow
manipulat ion 01 the memory's
contents or 01 changing the nu­
merical value of pixels in their pas­
sage Irom memory to display. So
we change the video values at the
input . Even some ccmcuter-cnv­
en scan converters have this
problem. The ones in question are
those that use mlmmal bit cod­
ing lor the data in memory. This
will take a bit of expl aining, so let's
get to it.

Most experi menters will agree
that it takes a mini mum of 16
grayscale steps (4·bit video) to
provide an acceptable TV display.
Fewer steps results in a very " dig.
ital".looking image w ith unac­
ceptable contouring. or a " paint­
by-numbers " appearance . Any
scan convener that stores pixel
data in a 4-bit form at (range of
0-15) will have a problem with
image enhancement. and this
inc ludes the Weather Satellite
Handbook ( WSH) and C lay
Abrams designs when used with a
64K computer. Both designs store
pixels in the same a-bit lormat
used lor display. l et's look at the
problems that might occu r if we
had a picture in which all of the
video variat ion is in the upper
500/0 of the dynamic range. All 01
our image data would be in the
range 018-15, result ing in a very
washed-out image, As we shall
see later. it is no problem 10 re­
scale these pixe l values so that
the original brightness distnbu­
non of 8-15 was shifted to a range
of 0-15, and we would gain plenty
of contrast in the bargain. The
problem is that we only had 8 use­
ful steps (8-15) to start. Our new
pixel distribution would still have
only a steps (values of O. 2, 4, 6. 8.
10, 12. and 14 or 15. depending
on how we did the transformation)
so that our new image, while pos­
sessing lull contr ast , would be
highly con toured and would look
pretty bad. The problem gets even
worse with greater expansion .
With winter IR data, all the a-bit
variation might be in steps 14 and
15. No mailer how we " stretched"
the contrast, we only have two
usefu l steps available , and the
more we stretch the range , the
worse the picture will look!

The Sol ution

The sonmcn is to have more

video bits ava ilable than we actu­
ally need for display. l et's say that
the same image data are stored in
6·bit torm (64 grayscale steps) ,
but thai we are using 4 bits (1 6
steps) lor display. In the case of
our li rst example. with video varia­
tion in the upper 50% of the dy·
namic range , the usable data
would all be in the range of 32­
63-a toter of 32 steps of image
data, Since th is far exceeds the 16
steps actually used lor display , we
can stretch or otherwise mantee­
late the display dynamic range
without any increase in contour­
ing. In fact , we could expand an y­
thing down to 25% of the dynamic
range and still retain the normal
display! Assuming 4 bits minimu m
for d isplay. at least 6 bits are reo
quired for pixel storage in memory
to have any rea l processing op­
tions available without degrad ing
the quality of the displayed image.
If your display uses 6 bi ts. then
you shou ld use a- bit storage
(1 bytelpixel) to achieve simi lar
flexibili ty .

So what do you do if the memo­
ry isn't available to anct 6 bits per
pixel? One answer is to perform a
6-bit AID conversion of the video
and then convert it to the desired
4·bit format prior to memory stor­
age. That works just fine, but it is
an " on the fly" technique with its
associated problems , Also . the
clock speed on a standard CoCo 1
or 2. for example. will barely per­
mit a 6-bit software AID conver­
sion and allows precious little time
for complex 6- to 4-bit conversion
algorithms. One solution would
use a last hardwa re AID to leave
enough time left for processing .
The new CoCo 3, however. will do
a 6-bit con version in half the time
as the earlier mooers with its
faster clock , The decreased con­
versions lime also allows plenty of
time to manipulate the 6-bit pixel
data.

Breaking the 64K memory bar­
rier provides you with lots of new
options and flexibility. Use of the
512K CoCo 3 with the Version 4
software for the WSH scan con­
verter allows the storage 01 768
lines of image data with 1024 4­
bit pixelsrlme, providing the next­
b il it y lor th e ul t imate in high
resolution display via " zoom"
routines. The latest software oe­
velopment (vet. 4.5) incorporates
a host 01 " on the fly" processing
routines, which permit image pre­
cessing While retaining full resolu­
tion. Since storage of a 1024 x 768
4·bit image requ ires 380K of the
51 2K of available RAM . there is
not room for 6-bit pixel storage

needed for enhancement routines
operating straight lrom memory, I
did write a program that incorpo­
rated " from memory" enhance­
ment with the image stored at512
~ 512. While the enhancement
flex ibility was nice, I did miss the
extra resolution. Since I rarely find
the need to enhance WEFAX or
METEO R imagery. and the en­
hancements lor NOAA are sea­
sonal and generally predictable.
" on the fly" conversions lose very
little in light of the advantages of
lull resolution.

In summary. " on the fly" pre­
cessing must be used with analog
display systems and some scan
converters , Sim ilar approaches
may be useful wit h other scan
con verters where memory is nmn­
ed in terms of the desired level
of resolution . "From memory"
processing requires ample RAM
fo r video storage . II you want
bolh high resolution andthe capa­
bility to process from memory you
will need a lot of video RAM. Mem·
ory management requirements,
which stem from execution of dis­
play options. further complicate
the situation. The 1025 x 768 stcr­
age lor the Version 4.X software

•

•
•

•

J

for the WSH scan converter was
chosen on the basis of memory
management/display option crite­
ria. Storage of 4-bit pixels in this
format req uires 3aOK of vi deo
RAM. Optimum bit paCking for
6-bit pixels at that resolution re­
Quires 576K 01 RAM and lots of
software overhead for formatt ing
pixel data . Storing one 6-bit pixel
per byte simplifies the software,
but that increases RAM require­
ment to 76aK. This transl at es
to elaborate extended memory
options for a PC or a class jump
to super Macs or AT + class com­
puters.

How To Do It

In effect, video processing in­
volves purposely distorting image
brightness relat ionships in to get
the specific display we need or
want. There are many ways to ac­
comptish this, but to keep Ihe d is­
cussion manageable I will locus
on th ree b aSIC approaches­
analog processing. something I
will call " transparent digital pre­
cessing, " and strictly digital tech­
niques . These will take a bit of
space to discuss. boweve r. SO I
defer them until next month.

•
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UNCLE WAYNE'S

BOOK SHELVES
Is Your's
For Only

-Master Handbook of Ham Radio Ctrcutts , by the Editors of 73 Magazine. A rich collection or more
than 100 practical, unique , tested circuits c reated by hams for hams. A mere $8.95!

-Software for Amaleur Radio . by Joe Kasser G3ZCZ . Here ' s a treasure trove of practical. useful
computer programs and applications ideas that will prove invaluable to any amateur radio enthusiast . A
wealth of information for $15 .95.

- VHF Antenna HandfxxJk , edi ted by Alex Ba rvicks WB4RVH, a 73 Publication. If you 've been
bitten by the ham bug, you'Il be wanting to whip together these antennas for most ufthe VHF bands.
Fun Stuff for only $5.95!

-The Magic of Ham Radio , by Jerold Swank W8HXR, begins with a brief history of amateu r radio
and Jerry 's involve ment in it. Pan 2 details many of ham radio's heroic moments. Harnden's close tics
with the conti nent of Antarctica are the subject of Pan 3 . III Pan 4 the strange and humorous sides of
ham life get their due. And what of the future? Pan 5 peers into the crystal ball. Only 54.95.

-The ComesrCOtJkbook , by Bill Zachary N60P. One of ham radio's winningest contesters lets you in
on the tips and techn iques of the Big Guns. You' ll learn which duping method to use. find out what
equipment you' ll need , and discover the secret of building a pileup. Includes separate chapters on DX
and domestic contests. $5.95 while they last!

-The Giant Book of Electronics Projects , by the Editors of 73 Magazine , a 500-page compendium of
dynamic projects that includes something for everyone! Only $12.95.

The Practical HandhookofAmaleur Radio FM & Repealer; , by Bill Patemak WA6 ITF. With Mike
Morris WA61LQ Tech nical Advisor. Solid advice on how to use, desig n, and build a ham radio
repeater. A bargain al $9.95.

The World
$5.00

:f1I;:: ~~ ~ .\
('- ~~.t?W
" ,-......."-cl.~'/

Yes, places you've never even
heard of! Near ly 400 DX countries
gleaned from the Awards Lists of
dozens of IARU members-more
countries than any other map
avai lable anywhere! ARRL's DX­
CC map doesn 't even come close!

73 Magazine offers readers our
giant DX Map of the World for the
absurdly low price of only $5 .00,
shipping and handling included.

Order now....

Code Tapes
We've had so many phone ca lls from
people wanting our famous 73 code
tapes that we 've decided to bring
them back!

Classics From 73's Library

r
Books

$6.95
$6.95
$6.95
$6.95

$4 .95
$5.95

$ 12.95
$9.95
$8.95

$15.95
$5.95

Postage and Handli ng $ 1.00

The Magic of Ha m Radio
The Contest Cookbook
The Giant Book of Electronics Projects
The Practica l Ha ndbook of Amateur Rad io FM Repealers
Master Ha ndbook of Ha m Radio Circuits
Software for Amateur Radio
VHF Antenna Hand book

Code Tapes
Genesis
The Stickler
Back Breake r
Courageous

I

I

I

I
I --=-== =-=::=c..::..::::.::- _
I

I

"Th e Stickler "

5 wpm-This is the beginning ta pe. tak­
ing you through the 26 lett ers . 10 num­
bers and necessary pu nctuat ion, com­
plete with practice every step of the
way. The ease of learning gives confi ­
dence even to the faint of heart.

6 + wpm-This is the practice tape for
those who survived the 5 wpm tape,
and it' s also the tape for the Novice and
Technician licenses. It is comprised of
one solid hour of code. Characters are
sent at 13 wpm and spaced at 5 wpm.
Code groups are entirely random char­
acters sent in groups of five - definitely
not memorizable!

"Ge n esis "

"Back Hrcukor" Postage and Ha ndlin g S l .0 0

Address _

Na m e _

13 + wpm- Code groups again, a t a
brisk 13+ wpm so you'll be really at
ease when you sit down in front of a
steely-eyed vol untee r examiner who
starts sending you plain language at on·
ly 13 per . You'll need this extra margin
to overcome the sheer panic universal
in most test situations. You've come
this far , so don't get code shy now !

"Couru ' COliS "

Giant DX Map of the World

Please print !

$5.00
Postage and Handling SI .OO Total Enclosed .

Ca ii _

20 + wp m -Congrat ulations! Okay, the
challenge of code is what 's golten you
this fa r, so don't quit now. Go for the
Ext ra class license. We send the code
faster than 20 per. It 's like wearing lead
weights on your fee t when you run ;
you 'll wo nder why the exami ner is
sending so slowly!

I C ity State Zip I

I 0 AE 0 M C 0 V ISA 0 Ch e ck/M O I

I ICa rd /I Exp. Date _

I I
I ORDER FORM I

Mall your orde r to 73 MagazIne, WGE Center, Peterborough NH 0 3458, Attn; Uncle Wayne .
L. --.J
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Iewets from 10 10 AS Watts. SCwe<iJl modelS. kits st.tlng
at $18

TRANSMIT CONVERTERS

NOW-FCC TYPE ACCEPTED TRANSMITTERS.
RECEIVERS. AND REPEATERS AVAILABlE FOR
HIGH·BAND AND UHF. CALL FOR DETAILS•

• Order by phone or mall. Add $3 S&H per order
(Electronic answering Hl'Vlce evenings & weekends)

• Use VISA. MASTERCARD. Check. or UPS COD.

HRA .(*)
HELICAL

RESONATOR
PREAMP

ONLY $49 VHF
or $64 UHF

LNW -(*)
MINIATURE

GaA. FET
PREAMP

Unbelleyably
Low Price· · ·

ONLY $19/klt.
$34 Wlre<lhe"e<l
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GaAs FET Preamp
simi lar 10LNG,
except designed
for low cost & small , Ile. Only5/8'W ~ 1 · 518 · L~

3/4 "H. EaSily mounts in many radios.

• Spec<fy turHnl ,anl"desored 2s.-3S. 3s.-SS. 5s.-90. 90­
120. 120- 150. 1 5oQ.200. 200210. .. 400500 MHZ .

LNS-(*)
IN-LINE
PREAMP

FEATURES:
- Very Low Nol u : O.7dB VHF. Q.8dS UHF
-High Gain: 13·20<18, depending on tree
' Wide Dynamic Range: to resist overload
· Sta ble : new-type dual·gate GaAs fE T
• Spec,fy tuning ,..ge dewed: 2&30. 46-56. 137·150,
150- 172 .2 14).230. 4()()..t 70 . Of 800-960 MHl

LNG -(*)
GaAs FET
PREAMP

ONLY $49!
WIRED/TiSTED

GaAs FET PREAMPS
at a fraction of the cost

of comparable unitsl

t ow-oolse preamps with helical resonators
reduce lnt.rmod & cross-band interference in
Cri tical applicat ions,

• Specify IlJftirlg '8flge d"slred 143· 150. 15(}- 158 . t 58·
162. 162·1 74 .2 13·233, 420-450. 450·465 . or 465·A75

""'

ONLY $S9/klt.
$ 7 9 ..1...."'Kt e<l

GaAs FET Preamp with features similar to LNG
series. e~cept automatleally sw itches out of line
during transmit. Use with base or mobile
transceivers up to 25W Tower mtl;. hardware
supplied.

• Specify t .........1 ' anae des.ored: 120-115 . 2002AO . 01
A00500 Mttl .

[

KIT
$630
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I!AtiIl
8M,2M,220

FEATURES:

THE MOST AFFORDABLE

REPEATER
ALSO HAS THE MOST IMPRESSIVE

PERFORMANCE FEATURES
(AND GIVES THEM TO YOU AS STANDARD EOUIPME""" 1

- TD·2 DlMF OECOO£R/cO"lTROlUA k,l only $ 78.
Fu ll l 6 dlClU. 5 fuol,r;t10M. toll c"" K lrlctor . pr"".....
mallie , Mue:h..-e . G'eal ' or ..I'-'; It~a calUnlloo!

•...P·l AUTOPA TCH kit only S18, Rn e fH pa lc h & ph.....

line ' e mote control Sid ,

. ...P·2 Slmpl" . "'ulopalc h, Use ""th abo"".

l/lIR£I2
$880

UHF $980 $730
(Also available for co mmerc ial bands!)
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ACCESSORIES

OCWlO kit . new low proce S48
FIO!'Id pro&,~.~. me workS'

OCOR·2 kll . S38 Audoo "" ' e<. local spl<r amplIflet. taol &
I~I_S.

· COR·] kll , $A8 . ...'111 COU'1iKy eeee.

' SE"'SlTM TY SECOND TO "'ONE! 0 ISuV Typ
. S£lECTIVITY TH,u c...... ·, BE BU T! Both 8 pole . taI
lIItet &ceramochiter lor > 1000:18 at ±1 2kHl ~
resonator front end 10 combiIt _ & ..' ennod.

· FI" I1 " ·I'.ool squelch, A"I"""'t oe I'e~y cont,ol.
$.('patate $(Ik' ampl,I",, _

. CLEAN. EASY-TUNE TRANS"" ITTER. up 10 :lOW output

50W ""til add,nonal PA

.M O·2 0 2 FSII OATA MODULATOR kll $ 38. Run up to
1200 baud dlg.tal or p""'''1 radio s igna ls Ihroullh any
FM 1ransmlller.

. 0 1' ·20 2 FSII DATA DEMODULATOR kll S38.-------------- -----_.
I HAMTRONICS, INC. II 6S·D Moul Rd.; Hilton NY 14468-9535 I
I 0 High quality equipment at reasonable prices surely I
I appeals to me; but r want more details before I buy! Rush I
I my copy of the 40·page Hamtronics catalog by return f irst II~~~:mail. I enclose $1 ($2 for overseas air mail).

I Address _

I City State/ZIP I ()L ~
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here. Suffice it to say that lor short
vertical whips, RlI is proportional
to the square of the antenna's
length. (1, 9)

We have a number of theoreti­
cal terms floating around now, so
on to a concrete example. l ei's

Fig. 2. Less desirable (a) and preferred (b) methods of positioning
base-loading coil. When L is placed inside a melal vehicle (a), significant
non-radiating current can flow through the base insulator feedthrough
capacitance, C", . (From Belrose, Ref. 1).

n = RRJ'A T x 100 (2)

I won' t give you the equations that
allow you to calculate the radia­
tion resistance of a given antenna

the percent efficiency, n, of the
antenna as:

Photo A. Close-up view of a top-hat, approxima tely 2 feet in diameter. It
is fashioned from 6 stainless steel bicycle spokes and a piece of scrap
aluminum. Spoke threads are 2-56. (Not all spokes are that size!) Set
screws in the aluminum collar hold the top hat in place.
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Antenna News

Just a Little Theory

I'll discuss some practical ways
to improve mobi le antenna effi­
ciency a little later on, but first we
should understand why the effi­
ciency of these antennas is so
low.

We all know that resistors ab­
sorb power. Antennas have a
characteristic known as " radia­
tion resistance." Power " dissipat­
ed" in the radiation resistance,
AA' is the power radiated. Anten­
na systems have other res is­
tances associated with them, in­
cluding the resistance present in
the ground , Aa , and the resis­
tance due to any loading coils, Ae .
The total resistance, AT, can be
expressed as:

AT= RR + AG + Ac (1 )

The power applied to the an ­
ten na is di vided among these
various resistances, so you can
see that having a low radiation
resistance in the face of high
Aa or Ae makes for a poor ra­
diator. In lact , we can de fine

contacts in the face of QRN and
aSB. Idon't often have difficulties
on the receiving end, but it can be
tough to make yourself hea rd
when mobile, especially on the
80175- and ao-m bands. So why do
I (and other HF mobilers) some­
times have difficulty making con­
tacts when the same transceiver
at home produces solid contacts?
The answer lies in the antenna
system.

The typical home station anten­
na for the lower HF bands is an
inve rted vee or horizontal di ­
pole constructed of wire. The ef­
ficiency of such an antenna is
typically 98% or better ; l.e . 100
watts in, 98-plus watts radiated.
A typical 75-m mobile employes
a whip 8 to 9 feet long and a coil
for loading it to resonance. Make
a guess about its efficiency. 50%?
30%? 10%? Try 3-5% . That
means for every 100 walls of
output from your trencetver, few­
er than 5 watts are actually ra­
diated. The other 95 watts dissi­
pate as heat. No wonder that
mobile signal is " wimpy, wimpy,
wimpy. "

Why is a mobile antenna so in­
efficient , and what can we do
about it? If you hadn 't guessed it
by now, that' s what this month's
column is about.
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SOME THOUGHTS ON
MOBILE ANTENNAS

Recently, while loading the car
for a vacation trip, my wife com­
mented that my mistress is com­
ing with us. My "mistress" is my
radio gear, and in this case " she"
was the TS-13O I use when oper­
ating HF mobile. My affai r with
HF mobile , however, involves
something of a love-hate relation­
ship-I love to keep schedules
with friends on 75 meters as we
motor along, but I hate the frustra­
tion of trying to maintain those

Fig. 1. Orientation of rad ials
added to mobile at rest to maxi­
mize received signal strength. All
radials were 33 feet long, bare
copper, laid on the earth 's sur­
lace. The near ends were at­
tached to the body 01 the vehicle
toachieve good electrical contact.
In all cases, the vehicle faces in
the direction of the arrow, with the
signal arriving from the left (270°).
(a) Two·wire case. Signal strength
impro vement is 1-2dB. (b) rtvee­
wire case, with improvement of
about 2 dB. (c) Four-wire case,
with 3-dB improvement. Numer­
ous combinations were tried. As
more wires were added, their on­
entation became less critical. De­
pending on antenna placement on
the vehicle, other radial patterns
may prove more effective for other
installations.
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The addition of a top hat two feet
in diameter (photo B) makes this
antenna resonate in the 20-m
band with no need for a loading
coil. Mechanically, this arrange­
ment leaves something to be de­
si red , but received signals are
5 to 10 dB better than with me
stock Hustler, So it is not without
potential.

Reduc ing Acl
As long as you are moving, you

have little control 01 ground loss­
es, However, yo u can increase
the efficiency of a mobile antenna
at rest by laying out ground wires
attached to the vehicle's frame.
Since only a few radials are used ,
they need not be a full V. wave­
length long- I have used 33-feet
long ( Ioi wave length) radials while
operating on 75 meters with good
results . Some people (1) have
reported significant (10 dB) m­
creases in transm illed signal
strength with a single radial laid
out in the direction of propagation,
t have not noticed an improve­
ment when using a single radial in
that manner (frequency of 3 .8
MHz, rad ial length 66', stock Hos­
lIer 75-m antenna, car parked in a
wheat field). However,l did note a
small (1 to 2 dB) increase in re­
ceived signal strength when I
added a second wire , and a 3-dB
improvement when I used four re­
dials. The maximum benefit re­
quires proper orientation of the ra­
dials-see figure 1. I would expect
greater improvement with the use
o f radials whe n parked over
ground of less conductivity than
the farm land I used when I did
these tests.
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The efficiency may climb to 75% if
you find a high end SUPJXlrt, There
will be less , although sti ll worlh­
while, improvement, ume anten­
na runs more horizon tally, I have
used this approach with good suc­
cess . You can even use multi-con­
ductor cable, such as rotor control
cable , to make " parallel mono­
poles" for multi-band operation.
True, it 's not strictly a mobile an­
tenna , but if you can arrange your
schedules to coincide with your
rest stops, or vice versa, it can
mean the differen ce between a
solid con tact and being told you're
+"20 under."

What if yo u pull into a rest
SlOP and find no room to string
the wire? I know of a W6 who uses
a mobile antenna thai can be re­
tracted for use on the highway,
or considerably extended lor im­
proved operation when at rest. t
have replaced the resonator (on­
ly) of my Hustler antenna with
a 102-inch CB whip (Photo A),
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Ptloto B. A Hustler 2O-m resonator with a top hat two feet in diameter.
The system resonates in the 3O-m band.

12-feet long antenna attached to
your vehicle at freeway speeds.
You 'll also have to figure out how
to negotiate the low power lines
and trees along your loca l streets,
and to be legal in this part of the
country you have to keep the max­
imum vehicle height below 14
feet. If you want to build an effi­
cient mobile antenna (and anten­
nas such as this are roaming the
highwayS), th is is one approach to
consider.

If the mechanical problems as­
sociated with a long whip seem
100 formidable, or if you want to
st ick with co mmerci all y-made
antennas when going mobile, you
can still increase RA , and thu s
the efficiency of your system. Pull
off to the side of the road , re­
move that resonator, and attach
enough wire to the remaining
mast so that you have a lull quar­
ter-wave on the frequency of inter­
est. RA is now approximately 35
Ohms, while Rc has disappeared .

Reducing Re

If you aren 't quite convinced
that the loading coil on your ex­
pensive commercial mobile an­
tenna can actually dissipate over
half of your transmitter's output
power as heat. give a long trans­
mission sometime and then step
outside and feel row warm the coit
is. Or you could do as an acquain­
tance of mine (whO shall remain
nameless) did and apply the out­
put of a kilowall amplifier to your
row-power resonator and watch
the coi l catch fire. A tow-loss coil
is a high-Q coil and will be wound
of large diameter wire on a low­
loss form with a relatively large
diameter-to-length ratio. Such a
coil is not di fficult to make on the
bench, but incorporating it into a
mobil e antenna system while
mainta ining structural integrity is

Table I . Approximate values for a 102-inch mobile whip with base-load- not so easy.
ing and average diameter of 3. 16 incn (equivalent to a CB whip). You can compare the quality of
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assume our antenna is a-teet
long, cen ter-loaded, and thai we' ll
operate at 3.8 MHz . AA for this
antenna is about 0.8 Ohms . A typi­
cal value for Ao at this frequency
is 10 Ohms. The resistance of the
coi l 10 produce resonance will
vary with its quali ty (a). A good
coil (a = 300) for this antenna
would have a resistance of about
12 Ohms, (1, 9) while a coil 01
lesser quality (a = SO) might have
a res istance of 70 Ohms . (9)
Pulling the above values into
equation (2),

n, = 0.81(0.8 + 10 + 12)x t OO
n, = 3.5%
n, = 0.81(0.8 + 10 + 70)x 100
n1 = 1.0%

where n, = the eHiciency of the
antenna with the low-loss coil, and
n, = antenna eHiciency with the
higher-loss coil. You can see thai
the power out from the lower-loss
system is up 5 .4 dB, Now you
know why some 01us drive around
with " oversize" resonator ccus.
even thOugh we are only running
l 00-WI Typical etncencee for a
base-loaded 102-inch whip amen­
na appear in Table " (Table 1 also
contains inductance values that
will allow you to make an inexpen­
sive amateur mobile antenna from
a 102" CB whip).

Playa little with equation 2 and
your calculator and vcc'n realize
why mobile antennas can be so
inefficient in the lower HF range.
II's not that the rad iation rests­
tance is low, but rather that AAis
low in rerauon to the other loss­
es-Ro and Re. To increase the
amount of signal radiated , wecan:
1) add an amplifier; 2) increase
RA; 3) decrease RG; 4) decrease
Re: 5) some combination 01 the
preceeding four. rureave it to you
to deal with an amplifier, while I' ll
d iscuss the other avenues 01 ap­
proach .

Increase R",

As I mentioned earl ier, RA in­
creases with the square of the an­
tenna length, II we increase Ihe
length of the whip in the example
above from 96" (8 ') to 144" (12'),
RA will increase from 0.8 Ohms 10

1.9 Ohms. If we keep other losses
constant. the efficiency would rise
from the 3 .5% given above to
nearly 8% . The antenna still rad io
ales only 8 out of every 100 watts.
but that's 2.6 times, or 4.1 5 dB,
better than before. Actually, the
increase in efficiency would be
even greater, since the longer an­
tenna would require a smaller
load ing co i l (lower Rd . The
wrench in me works: keeping a



"Whenever you have a simple
monopole with a low SWR over a
wide frequency range, suspect
high losses in the loading coil,

ground system, or both."

CIRCLE 9S ON READER SERVICE CARD

some, you might like to try a
loop antenna-these have been
described for mobile use in both
the professional (2) and amateur
(5, 6, 7) literature, and can out­
perform vertical whips. If you
have the time to pull off to the
side of the road, layout a few
radials, and extend or otherwise
modify the mobile antenna tem­
porarily, you can boost your sig­
nal strength more than if you
had switched on an amp li fier.
Another possibilty is a temporary
mast-mount on a metal plate. You
can construct a portable mast
from inexpensive TV antenna
mast section five feet long, and
use it to support a wire dipole. The
base plate is held secure by the
weight of the vehicle. Signal
strength improvement relative to
common mobile whip is likely to
exceed that due 10 adding an am­
plifier, also works on receive, and
costs much less. To erect this sys­
tem, just pull to a stop, drive a
wheel up onto one end of the
plate, put a few telescoping sec­
tions of tubing together, and you
have a support for a dipolelinvert­
ed-vee that even at 15 feet will
outperform most verticals in that
situation.

Here are some ideas to start
with. Check the references for
some more, especially Belrose (1)
for information on calculating RRV
and necessary matching induc­
tance for base-, center-, and heli­
cally-loaded antennas.1II
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Combinations and
Other Possibilities

As I hope you have gathered
by now, mobile antenna systems
for lower HF bands leave a lot
of room for improvement. Achiev­
ing marked improvement over
compact commercial antennas is
mainly limited by structural con­
siderations and your Willingness
to apprec iate the "functional
beauty" of your creation in the
face of co mme nts from family
members and stares from pass­
ersby. If you are really adventure-

Where: h = height of antenna in
inches

a = diameter of antenna
in inches

G = electrical height of
antenna in degrees

f = frequency in MHz

stalled inside the car, a signifi ­
cant , non-radiating, current can
flow through the capacitance (typ­
ically 3-15 pF) of the feedthrough
insulator. When the coil is located
outside the vehic le, the feed­
through capacitance is unimpor­
tant. See Figu re 2. Also, you
should avoid the combination of
bumper-mounting and base-load­
ing if it places the loading coil in
close proximity to the car's metal
body.

Another method to decrease
the amount of inductance, and
hence Re, for a given length of
antenna is to increase the anten­
na's diameter. For example, a
102-inch whip with a diameter of
3.16" requires about 61 1lH to res­
onate it on 3.8 MHz when base­
loaded. An antenna of the same
length but of 11h " diameter will
resonate on the same frequency
with only 37 IlH of inductance.
The formula for making these cal­
culations (for base-loaded anten­
nas) is:.,
L(IlH) = 60(ln ~ -1 )(cotG)/2nf (3)

creased efficiency, which is the
opposi te of what you want.

Speaking of matching, if your
antenna uses base loading, install
the loading coil on the outside of
the vehicle. (1) With the coil in-

lion that is a satisfac tory com­
promise between mechanical sta­
bi lity and downr ight ugli ness.
Such an arra ngement should
give a worthwhile improvement
when compared with the standard
750m system, however, since RR
is increased by the increased an­
tenna length , while Re is de­
creased due to the smaller size of
the loading coil.

Regarding top hats: If they are
placed too near the loading coil,
they can actually increase coi l
losses. (9) As I discussed above,
increased losses can mean lower
antenna system SWR due to de-

tempt to resonate my 4D-m sys­
tem in the 75-m phone band by
adding a large top hat and in­
creasing the length of the whip
above the resonator, but I have
yet to come up with a comtxn a-

- DTMF Muting
-ccnncr Receiver Port
- 65 control commands
eProqrammable Command Strings
«Optional Audio Delay
«Optional Rack Cabinet

S-COM Industries
P.O. Box 8921
Fort Collins, CO 80525
(303) 493-8316

Factory-less,
jumper-less,
ROM·less programming.

- Easy to interface
- Pcnte ID'er
-Ncnvctatne Memory
- Neecs only 55 mA/12 V
- Adjustable Audio
- CMOS Microprocessor

With the new S-COM 5K Repeater
Controller, you'll be able to configure your
repeater remotely using DTMF
commands. Onl y the 5K offers this
capability for just $189, wired and tested.

co ils you wind yourself against
one another or with commercial
versions by noti ng the antenna
SWR at reso nance, with no
matching devices in place. If two
coils each resonate the antenna at
3800 kHz, for instance, the coil
that produces the highest SWR
will be the most efficient one. (9)
How can that be? l ook again at
equation 1. In this case only the
coil (Rd is being changed, so RR
and RG are constant. Decreasing
the value of Re causes RT to de­
crease, and so the SWR rises. Re­
call that SWR is proportional to
ZofRT , where Zo is the impedance
of the feedline. At home or mobile,
whenever you have a simple
monopole with a low SWR over a
wide frequency range, suspect
high losses in the loading coil,
ground system, or both.

If you shy away from winding
your own coils, there's still hope
for reducing Rc losses while using
commercial resonator coils. You
can use a coil for a higher band
by adding a capacitive top hat and
increasing the length of the whip
above the resonator . Photo C
shows how I cou ld resonate a
Hustler 20-m resonator on the
3O-m band by the use of SUCh a
top hat. From time to time, I at-
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THREE NEW PACKET CONTROLLERS - AVAILABLE NOWI

PAC-CIIMM

INTRODUCTORY PRICE READY TO USE - NOT A KIT

$109.95 $119.95 AFTER JANUARY FIRST

·USES TNC-2 EPROMS INCLUDING NETf ROM. FIRMWARE VERSION 1.1 .5 PROVIDED
*32K RAM AND 32K EPROM STANDARD
·SUPPORTS BOTH RS-232 AND TIL COMPUTERS, 300-9600 BAUDS
·EXTRUDED ALUMINUM CABINET WITH OVEN-BAKED WRINKLE FINISH. ONLY 5" x r
·WATCHDOG TIMER, MODEM DISCONNECT HEADER, 12V DC OPERATION,

TINY-2

============================~ .~ .;.~,,~.•.~~-..:.:.:.-, - ~ ,..:-:;

~

NEW PACKET TOYS FROM

MICROPOWER-2
A VERY LOW POWER TNC-2 CLONE,
PERFECT FOR PORTABLE OR SOLAR

POWERED OPERATION.

- ONLY 40 MA AT 9-13 VOLTS DC

PC-100 SERIES
SINGLE AND DUAL PORT

PACKET CONTROLLERS ON A
PC PLUG-IN CARD

DOES AX.25 AND TCP/ IP WITHOUT AN
EXTERNAL TNC OR INTERFACE

- SMALL AND LIGHTWEIGHT (S'x7'x1 3j 8" - 22 oz.)
POWERFUL SOFlWARE PROVIDED ON PC
COMPATIBLE DISKETTE

- HARDWARE HOLe, BATTERY BACKED 32K RAM SWITCHABLE FOR EITHER HF OR VHF TONES

- QUALITY EXTRUDED ALUMINUM CABINET WITH
BAKED WRINKLE FINISH

• SUPPORTS BOTH RS-232 AND TTL COMPUTERS

HARDWARE HDLC, IC MODEMS

- CONNECTS DIRECTLY TO RADIO ­
NO EXTERNAL INTERFACE NEEDED

$169.95
$199.9S

USES TNC-2 EPROMS - INCLUDING NETf ROM
FIRMWARE VERSION 1.1 .5 PROVIDED

ASSEMBLED AND TESTED
ONLY $179.95

- PROVISION FOR EXTERNAL HIGH SPEED
MODEM

PC-110 SINGLE PORT
PC-120 DUAL PORT

THE BEST VALUE IN A VHF/HF TNC

PAC-COMM TNC-220 $159.95
NOW WITH 32K RAM STANDARD, FIRMWARE VERSION 1.1 .5
CONNECT BOTH HF AND VHF RADIOS PERMANENTLY -­
SELECT FROM THE KEYBOARD
IN KIT FORM - $129.95 INTERNAL TUNING INDICATOR •• $44.95

PACKET TERMINAL PROGRAMS

PAC·PRO (PC) ..•......., , " $29.95
DIGIPACK II (PC) $49.95
MACPACKET (MAC) $49.95
MACKET (MAC) $39.95
COMMODORE 64 $19.95

TNG-200 . TNC-220 VERSION 1.1 .S
EPRQMS $10.00

WRITE OR CALL FOR OUR NEW CATALOG OF PACKET EQUIPMENT, SOFTWARE AND ACCESSORIES.

Pac-Comm, 3652 West Cypress si.. Tampa, FL 33607

$3.00 SHIPPING/HANDLING PER ORDER.

TECHNICAL INFORMATION
7:30 AM - 11 PM EASTERN

(813) 874-2980

TELEX: 650·288·1526 MCI
FAX: (813) 872-8696

~

TOLL FREE
(ORDERS ONLY)

800-223-3511
EXCEPT FLORIDA

FLORIDA ADDRESSES ADD 5%.

CIRCLE 152 ON REAOEJI SERVICE CARD



" If it sounds like
I am depressed about SSTV,

I am. "

Photo A. Bill Brown WBBELK and the rest of the Findlay. Ohio, ATV
group prepare their helium balloon and FSTV package for launch. Hams
In eight stetes reported signals from the balloon.

listed 421 WORll PBes systems,
if you need to ligure out the best
routings to your packet buddy.
(Sample copy available lor $2.50
ppd. Specify this particular issue}
The frequencies nst above, may
not be cast in stone (pardon the
pun).

I picked them mainly to give
those wh o have general class
licenses a chance to participate,
It's a good place to start. Now just
don't sit there and listen to the
static when looking for ATVers on
40 or 80 mete rs. Tune up that
dummy load and put out several
calls our way, OK? An lnterconn­
nentet ATV net frequency? How
about 14.240 MHz just above the
SSTV calling and operating area?
You call it, and I'll publish it!

lack Of SSTV Information

The mail here at 73 has been
running far ahead for FSTV com.
ments over SSTV ones. That isn ' t
surprising. SSTV never has had
available amonumental wealth of
technical information. There are
very few builders in SSTV any·
more, mostly " appliance opera­
tors" like myself. Buy it and hook
up a camera. I have had 3 ROBOT
4OO's, 3 German WRAASE con­
verters (SC·421 and 422 and
SC1), 2 ROBOT 12OOC's and a

FSTV signals east and west on
UHF), and on weekends on Satur­
day and Sunday , WB8E LK ,
WBOZJP, KB9FO and WBOOCO
have consented to take net con­
troller positions on Sunday morn­
ings at 0800 AM (Central time) .
We need your participation!

Check in and keep up with the
latest news going on in HAM·TV!
You active Fast Scanners pass
the word about these frequencies
tootners. OK? Route any HAM-TV
related PACKET RADIO mas­
sages to WB8ELK via N8ET
PBBS in Ohio or to me WBOOCD
via WAORJT PBBS in Cedar
Rapids , Iowa. We will answer
them . Bylhe way, the September/
October issue of SPEC-eOM also

tcrtv- and eighty-meter frequen­
cies will become the spots to listen
and talk 10 ether regional ATV
enthusiasts. They will most likely
be around early in the morings be­
tween 6 and 9 AM for any DX band
enhancements (while transmitting

been giving some serious thought
10 stan the HF ATV nets and " talk
spot" freq uencies going again!
So,here isour ctscerza magazine
notification . The nets will mee t
on 7.230 and 3.860 MHz. These
trequectes have already been
mentioned in The USATVS Jour­
nal classified ad section. Fast
Scanners have already started
to coordinate DX contacts during
band openings and just friendly
HAM· TV chitchat since early
October.

The frequencies may change ±
5 kHz, depending on band cere­
nons and QRM. If someone would
like to get an international or net
going on twenty meters, we need
volunteer nel conlrollers. These

New 40/80 Met er FSTV Net
Frequencies!

One of the neat things to come
out of the WB8ElK FSTV balloon
project was the lrcreorole amount
of people that came on requtarfy
on 40 and so meters . I used
to sponsor and help W9ZIH ccn­
duct a requtar Satu rday ne l
on 7.290 MHz a few years ago.
We had .20·40 requtar partrci­
pants, but it died as 40 meters
did for the summer. I never gal
it restarted . A successfu l net
need s com mittment including
regu lar participation and a s­
signed net co ntrol le rs. B i ll
W B8ElK i n F i ndl ay , Dave
WBOZJP in SI. l ou is , Henry
KB9FO in Ch icago and I have

Ham Television

(N9AEP) , Baltimore (N3AGG) and
elsewhere. It was quite a day, and
hopelully you were there to carne­
ipate! This was cenainly yet an­
other great innovation for the use
01 the ATV mode. Bill and his crew
plan a Similar launch in the spring
of 1988. Bill states special thanks
10 NRSQ , WA8GAU , WA8VWY
(followed the balloon by aircraft!),
WB8MSJ, KA8lWR, W8VKR ,
WA8HOX, N8000, KA8WlV ,
W8 RSK , WA3USG , the Iowa
BRATS ATV GROUP, The spec­
Com Journal and W60RG of P.C.
Electronics.

Mike Stone WBOQCO
POBoxH
Lowden IA 52255

ATV

WB8ELK OHIO ATV BALLOON
RECOVERED!

The WBBElK helium-filled
balloon carrying Fast Scan TV
launched from Findlay , Ohio ,
August 15th has been recovered
with its video package intact . A
farmer harvesting his crops nol far
from the launch point discovered
the balloon. The $500 airborne
ATV p1allorm went out 01 sight at
l00,CKlO feel after sending some
great computerized ATV pictures
al 439 .25 MHz on UHF over a
reported OSL distance of more
than 400 miles. Hams in eight
states reponed reception of the
signals. The balloon was IOSI and
presumed down somewhere with­
in a so-eae radius, or possibly
even caught in the jet stream and
headed lor the East Coast.

Bill Brown WBBElK called me
the other night on 3.990 MHz,
over-joyous 10 report that the bal­
loon and its package were found .
When the farmer stopped harvest­
ing the corn late one nig ht. he
parked the tractor where it stood
and went back to his house. The
next morning at daylight, he was
back at it again, and noticed a
white styroform package laying
just a couple feet from his com­
bine in the path of the harvester
about to be gobbled up! He
stopped at just the right time late
the night betcre! Bill and the Find·
lay, Ohio, ATV gang had a return
address and reward designator on
the package in case someone did
recover the balloon, and it really
paid 011. Bill ran tests on most 01
the electronic components, and
all looked okay. His event report
can be lound in the September,
October issue, Volume 17 Ncm­
ber 8 issue 01 The Spec-Com
Journal.

This was a happy ending to the
midwest's most eltcil ing 1987
summer event. Some 100 ATV
enthusiasts checked in on the
40/80 meter ATV nets , and anoth­
er estimated 300·400 hams
watched 10f the signals. Signals
made it all the way to New York
(W2RPO) and to the west wilh
KB9FO and K9MTE at P3 levels
and N9AB at P2. The CW tn'er
was heard in SI. louis, Moline
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HAMS SHOULD BE SEEN
AS WELL AS HEARD!
TVC·4G 700mATV
Downconverter
Now only $99
Delivered UPS surface
in cent. USA -• See live action color & sound like broadcast TV

• Many areas have ATV Repeaters (call us or see the
87/88 ARRl Repeater Directory pg. 328 fOf your area)

• Most ATVers use home cameras and VCRs to
show the shack, projects. home video tapes,
public service events like parades, races, etc.

• Some repeaters also have weather radar, Space
Shuttle video. BSS, & computer video

It's easy to start watching: 70cm antenna, a TVC-4G
and any TV set tuned to ch2. 3 or 4. Our TVC-4G tunes
the whole 420·450 mHz band & includes GaAsfet
preamp & mixer, AC/12vdc walt plug, attractive shielded
4x2.5x7 cabinet. We also have wired & tested boards for
the builder starting at $39. See ARRL Hbk chapter 20.
When you are ready to try transmitting, we have
transmitters, transce ivers, antennas, and all your ATV
needs for the 70, 33 & 23cm bands.
Hams, Call or Wr ite for our fu ll catalog of ATV gear!

•(818) 447~4565 m·IBam-S:30pm pSi. 6"'1" I=:

P.C. ELECTRONICS TOm {W'~ RG)
2522 Paxson Ln Arcad ia CA 91006 MaryalVl (WB6Y$S)
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Photo S. Henry Ruh KS9FO and Mike Stone WBOQCD show off with Dr.
Tony England WOORE at the Peoria, Illinois, Superfest in September.
Dr. England sent SSTVpictures from Space Shuttle Mission 51 H more
than two years ago.

"Please go back
through your SSTV tapes, snatch
a good color or black and white

shuttle picture, and reprocess it
onto a new tape. "

UHF. What type of coax should I
use? I have a friend who has some
75 Ohm CATV stuff, 112 inch I think
- is that OK?

Answer: Free is free, I guess,
and you get what you pay for. If
that is the best you can afford,
then use it. The 70-75 ohm
impedance mismatch isn' t too
bad for receive only. However, if
you can afford to get a chunk of
Belden 8214 or preferably 9913
(or an equivalent like Columbia
11 80) then do it. There is a
tremendous amount of loss on
UHF through connectors, the
coaxial transmission line, etc. Do
it wrong, and YOU'll pay for it on the
other end!

Question: Should I use vertical
or horizontal polarization on my
ATVantenna?

Answer: Look around you (out
to several hundred miles) and see
what polarization others in your
area use. Which way you go
makes little perform ance differ­
ence . Getting the right polariza­
tion for the operators in your area
IS important. The wrong polariza­
tion can lose 20 dB of sig nal
strength! Find the other operators
on two meters, or take a look at the
FSTV antenna polarization map in
The North American FSTV Guide
Booklet ($5.95).

Question: Color has always
been a problem passing through
our ATV Repeater. Yet, our color
bar display from the remote trans­
mi ller works just fine on our
426.25 MHz output. What gives?

Answer: It is tough to trou­
bleshoot by letter . Check your
repeater's TV set or TV oemodu­
lator processor board. This is the
circuit that takes an incoming
signal, processes it and sends it
out again in video form. At our
system in Davenport, we passed
color in what we called MODE·A
(remote transmitter) position but
passed poor color on none at all
in the MODE-B Fast Scan TV
Repeater. I set up an indepen­
dent, known, good color TV set
and a receive downconverter
and began adjusting the pots in
our Motorola Quasar VCR tuner
TV receiver board and broug ht
nearly 3 years worth of frustration
to an end! My other electronic
companion bu ddy was always
afraid to mess wi th it since
we didn't have much information
about the unit . I got brave and
lucky. We now pass great color
and audio subca rrie r so und.
Experimen t in telli gently. That
is what the hobby is all about.
73's until next column, gang! de
Mike WBOQCD.III

More Questions and Answers!

We got a lot of response the last
time we did a Question and An­
swer session about HAM-TV, So
here goes another one.

Question : I am new to FSTVon

November issue of SPEC-COM,
we announced a call for Mission
51 H Space Shurue SSTV pictures
sent to earth from one 01 the last
flight of the Challenger. Please
go back through your SSTV tapes,
snatch a good color or black
and white shuttle picture and re­
process it onto a new tape. Docu­
ment time, date, location of shut­
lie and orbit if possible , Send
it to us , We will transfer and
combine these captu red pictures
into one C30 or C60 tape package
and present it to Tony probably
at Dayton. Your submitted pic­
tures will be accredited. I can't
promise, but Tony had extra 8 x 10
color photos of himself at Peoria
that he would probably be willi ng
to part with.

If I can't g~t any from NASA,
Tony or Lou W5DlD at JSC ARC,
then I' ll ask Wayne Green for a
few of his before he lost weight.
You're right. Since he is running
for Vice-President, Wayne proba­
bly got rid of all of those ones for
the new, thi nner prints. NOTE:
Send along an extra blank tape,
and I will make a copy of the final
version for you at no charge!
There is one catch though...don' t
be in a hurry to get them back.
This projec t will no doubt take
months to complete. So be patient
and the tape will find it's way back
to your mailbox sometime in 1988.
OK? I knew I could count on you.
Tony says thanks loa!

SSTV Shuttle Tape Request

byWODRE

allotted space for SSTV, yet he
gets little response. I would be
glad to devote more SSTV com­
ments, articles and pictures to this
column each month. Send some
material, please! Otherwise read
about all the neat things going on
in Fast Scan TV.

excellent resolution picture
already in my shack of that sent
SSTV frame. Why am I suppose
to get a kick out of seeing it again- Where did everyone go after
even at half-resolution across the Tony and crew flew the Chal-
country? SSTV today lacks origi- lenger into SSTV history? 14.230
nali ty. Originality migh t make is once again smothered to death
up lor the lack of technical expert- with the power hungry, Dxers and
mentat ion that SSTV endures their 5 by 9 reports on what else
today. To me, it's more fun look- bu t prearranged " te lephone
ing for those new guys who just lists." Speaking of NASA's Tony
picked up a ROBOT 400 black! England WOOAE, I had a chance
wh ile co nverte r ' or $100 at to meet and talk with him at the
the local hamfest . They appreci- Peoria Superfest on September
ate live pictures. OK, I' ll grant 19th and 20th . Surprisingly, he
you tha t a national column has seen very little of the captured
editor about ATV (all modes of SSTV pictures sent to all of us
HAM.TV) shouldn't be so de- hereon earth ,
pressed about one of the repre- I asked Tony if he would like
sented modes. an assembled cassette of many

So impress me! How about SSTV pictures sent to all of
some of you out there taking pens us here on earth. I asked Tony
in hand and submitting some if he would like an assembled
material to publish in 73 or SPEC- cassette of many SSTV pictures
COM? Fred Sharp WBASF in from space and he sai d that
Cleveland has regular monthly it would be very nice . In the
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host of "interfaceless" low-reso­
lution, computer SSTV programs
for the TRS80C Coco. the C64
Co mmodo re and the IBM PC
Clone (Tandy 640K 1000SX),
Every once in awhile I get en­
thused about SSTV, get on-the­
air, then listen 10 the bunch of
malarky from several seu-es ­
teemed operators on how greal
they think they are. I get turned off
and get involved in something
else. Recently I had been off the
air on SSTV for about 6 months. I
put AC to the 1200C, tuned up on
14.230 MHz and the first thing I
heard was a chap out east still
pushing for dues the dead IVCA
Club to those newcomers who un­
fortunately checked into their net
Some things never change. If it
sounds like I am depressed about
SSTV, I am. It seems to be going
nowhere.

Yes, the color and high resolu­
tion is great. I marvel at most of
the pictures being sent. But how
often do you see a live shot? You
know, a mug shot? Hardty ever.
" Here comes a (illegal) picture
that I just snatched of the TV, Bitt ,
5-4-3-2-1," says one SSTVer . You
see , I have a 525 line, NTSC ,
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Ham Doings Across the Country

Special Events listings will be pro­
vided by 73 magazine free of
charge on a space-available ba­
sis. Announcements must be re­
ceived by us by the first of the
month, two months prior to the
month in which the event takes
place (by March " for example.
for a Mayor laler event). Please
mail to Editorial Offices, 73
Magazine, WGE Center, Peter­
borough NH 03458.

BETHLEHEM CT
DEC 1-31

For the whole month of Decem­
ber the Hen House Gang Amateur
Radio Cl ub will be holding the
Bethlehem Christmas Special. All
ages welcome. And the frequen­
cies will be on 10- 80 meters and
Novice on 40 CW. For more infor­
mation send a first class stamp
(only) to W1FHP, Hard Hill Road,
Bethlehem CT06751.

FARIBAULT MN
DEC 5

The Annual Handi-Ham Winter

Hamfest will be held Saturday,
December 5, 1987, at the Eagles
Club in Faribault , Minnesota start­
ing wi th registration at 9 AM.
There will be a Handi-Ham Equip­
ment Auction, dinner at noon and
a program. Amateur radio license
exams will also be given . Talk in
on 19f79. For more information
contact Don Franz WOF/T, 111 4
Frank Avenue, Albert Lea MN
56007.

APACHE JUNCTION AZ
DEC 5-6

You are cordially invi ted to
spend a weekend in Apache Junc­
tion Arizona on the weekend of
December 5-6,1987, at SUPER­
STITION HAMFEST 87 , spon­
sored by the Superstition Amater
Radio Club. There will be free
camping on the grounds Friday
and Saturday nights (self-con­
tained), with swap and shop open­
ing at 7 AM Saturday and closing
at 2 PM Sunday. A test booth with
120 VAC and antennas will be

available for testing of gear be­
fore purchase. The Hamfest is lo­
cated on the rodeo grounds at
the NW corner of Brown Road and
Merid ian, 1'h miles north of US
60 on the west side of Apache
Junc tio n. Pr imar y Tal k- in is
147.12 RPT and 223.5 mHz sim­
plex. Other area repeaters include
146.72, 146.74, 145.41, 146.94,
223.82 and 224.94 MHz. For more
information contact Superstition
Amateur Radio Club, Inc. , P.O.
Box 1551, Apache Junction AZ
85217-1551 (6021986-2298-ask
for Larry).

NEWCASTLE DE
DEC 5-6

The First State ARC will operate
special event station, K200QBD
from The Old State Capitol in
Newcastle, Delaware, on Decem­
ber 5-6 in celebration of the 200th
anniversary of Delaware's signing
of the Dec larat ion of Indepen­
dence. Look on the 80-15 meter
bands and the 25 kHz ± QRM up
from the lower end of General
phone bands and the 10 meter
Novice phone band. For certif i­
cate send QSL and large SASE to
FSARC, P.O. Box 1050, Newark
DE 19720.

MILFORD MI
DEC6

The Hazel Park Amateur Radio
Club will hold its 22nd Annual
Swap and Shop on December 6,
1987, at the Hazel Park High
School, 23400 Hughes. General
admission is $2 advance, $3 at the
door . Chi ldren under 11 years are
free. Plenty of free parking. Talk­
in from the 9-mile and 1-75 area on
146.52 simplex. For tickets and
ta bl e res e rv at io ns, ma il to
HP.A.R.C., P.O. Box 368, Hazel
Park M148030.

ATHENS OH
DEC 12-13

The Athens County Amateur
Radio Association will operate
speciat event station, WD80XX,
on December 12th and the 13th ,
to celebrate the 200th anniversary
of the Northwest Ordinance from
the home of Ohio University, first
public university in the territory .
Operation from 15002 till 2300Z
each day. Suggested fre quen­
cies: lower portions of the General
80, 40, 20, 15 and 6-meter bands.
Novice phone: ± 28.400. For cer­
tificate, send QSL and large SASE
to: Je ffrey White WD80 XK, P.O.
Box 73, Athens OH 4570 1-0073.

QSLs
Now you can get the h ighest quality QSL cards wit hout
spending a fortune! We put these ca rds on our p ress as filler
between jobs; it gives the pressmen something to do and lets
us print QSLs for you at an absurdly low price.
Kat that we skimp : All three styles are produced in two
colors (blue globe or sa tellite with black type) . At these
prices, you can start the new year out right by QSLing all
those disappointed ha ms who've been waiting for your card .
Tell 'em the card was printed by Wayne!

Style X

D Y
$8.97

$19.97
$39.97

o w O X
0100 @
0 250 @
0 500 @

Order Form

Permi"io" ~ranted to pho l<><opy

,-- ----- - - - - - ,
I QSLCards I

I Style: I
I Quantity: _ _ _ _ _ _ _ _ _ I

I I
I --------- I
I Postageand Handling 5 1.0 0 I

I Please prtnt ! I

I I
I Na me Call I

I Address I
I I
I City State__ Zip I

l O A F. 0 M e 0 V ISA 0 C hecklM O I
I I
I Card 1/ Exp.Oate I

L ~, ; I yo.:.",derto ?J M'i'~::'WGE C'"t~"'''boro ugh ~H 1):).4511. Au n:U.d.Wal" ..J

Reverse

--",==----
--

=----
--- DW2NSD/1 -- I

...-=:".;._ :", i._-
,
,-- ~------- I

Style Y

Style Wr - - - - - = =---,
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Getting Rich
In The Ham
Market

Every time two hams get together at least one says
how about if we were 10 ma ke th is great product to
sell to hams-not reali zing th at the ha m "ind ust ry"
is probably one of the best possible ways to
guarantee poverty .

No, not all hams a re cheap-not all are living on
sta rvat ion re tirement payments-the fact is that
some ham firms a re doing remarkab ly well selling
to those few hams who are alive and well-and to
the handfu l of newcomers who blunder into our
hobby.

The whole Irick to survival in the ham market
is in ge tti ng your sales message to your pote ntial
customers-this is called marke ting. Ma rketing
includ es mak ing sure your literat ure is as good
as (or eve n better than] you r product - and tha t
your sa les pitch reaches those few live hams who
are your best potential custome rs.

I' ll bet you thought I was never going to me ntion
73. Advertising is going to be one of your biggest
sa les ex penses, so give it the se rious thought it
rates . Advert ising is a very we ll-developed
a rt-billions have been spent on research to find out
what works and what doesn 't. Indeed , I' m working
on a video just on how to advertise. In the
meanw hile , if you can take it , I' ll mercilessly
criticize your litera tu re and your ads-a service no
other ham magazine can provide at any price
because none of them have anyone with a nything
even remotely li ke the 35 years I' ve had in
advertisi ng to hams. Un less you fa ll in it , it's
unli kel y you 're going to fi nd an ad agency ab le to
help you sell to hams-which is, to be kind, a un ique
group.

Presu ming that sales arc of so me importance to you,

whe re do you thin k you ' ll do best? There are four
ha m magazines-one for adva nced builders- one for
contest fanatics- one for ARRL fans- and then
the re's 73 - w hich appeals to active hams with sma ll
co nstruction p rojects, w ith the only world OX
co lu mn, wi th columns and news about all of the
new ham activities suc h as packet . RTTY, Oscar and
so on. The 73 readers bu y ci rcles around other
magazine readers because th ey 're active and
moti vated .

So if you decide to try and fight the odds with a
ham product , give it your best shot with 73-and
let me help you win with powerful, sales-oriented
literature and ads. A litt le mai l order business at
home is a great way 10 become independent­
millions are doing it. Remember, small business is
the rea l strength of America ... and it 's about the
only practical way to have a crack at making b ig
money these days.

Write or ca ll the 73 adve rtis ing people-Sam or
Ed - and let's get yo u s ta rted with power ads which
will make you mo ney .

. .. Wayne
W2N SD/t

73 Amateur Radio. WGE Center. Peterborough , NH 03458 • (60 3) 525-4201.



The oscill ator always comes on
first and goes off last , and all key'
ing lilters are in the final-stage
cathode. The oscillator (PTO) is
always on. When the key is up, the
frequency is shilled lower by
about 25 kHz, so you never hear it.
Since Wayne added more stages
in his version of the 6L6 Special ,
his keying scheme may not work
with the original. If you're interest­
ed, drop Wayne a letter. I'm sure
he would be glad to share his ott­
set circuit with the readers of the
QRPcolumn.

Lest we forget, the power sup­
ply. Very simple. A live-volt reg­
ulator is used as the heart of the
supply. By varying the ground
connect ion via a pot , we can
make the LM309 adjustable. The
stand-by switch removes power
from the buffer-amplifier, and
PTO. Even with the stand·by
switch turning off the main VFO
circuits, the power to the heater
is still allowed to flow. This will
keep the VFO stable even though
the unit is in stand-by. The re­
quired voltage for the heater is
generated by a voltage doubler. If
you use tne unit from Fair Radio,
the PTO requires only 14 volts
ramer than the 24 volts lor the
Collins unit.

Remember, this is nol a step­
by-step co nstruction project. II
you use the PTO from Fair Radio,
the frequency-deter mining com­
ponents in th e buffe r amp will
have to be changed. Also, without
the offset circuit, you'll hear the
VFO on your receiver. Since it is
not possible to design a universal
keying circuit for all those different
ve rsions of the 6L6 Special ,
keying the VFO will be up 10 the
individual user.

Since I have not had time to give
Wayne's circuit a workout on my
test bench, I can 't answer ques­
tions about it. Write to Wayne
Sandford, Jr., P.O. Box 395, War·
rington PA 18976 and include a
SASE and if asking for copies of
circuits (add a few bucks to cover
copying costs.)

Oddsn' Ends

For those of you who put off
buying a HW-B Handbook. you're
out of luck . All 500 copies have
been sold . I might do a reprint
somewtlwere down the line, anell
am looking for more mods for this
little critter. Anyone for 18 MHz on
the HW-8?

Just when you thought it was
sale to stop reading about ORP,
Jerry NR5A compiled an intensive
list of ORP projects and mods.
Write to Jerry for your own copy,
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signal al4 MHz. A second transis­
tor, a 2N3553 or 2N3866, again
ampli fies the signal 10 a level
needed for the 6l6. The output of
this amplifier is again tuned 10 4
MHz using a second Pi section.
The PTO operates all the time, the
buffer-amplifier is keyed on and
off. To keep the receiver f rom
hearing the PTO, some method of
shifting the PTO's frequency will
be needed. While Wayne did in
fact mention this, I did not include
the scnemauc.

Wayne uses differential keying.
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Fig. 3. Power supply circuit for the Collins PTO.
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Fig. 2. PTa Buffer Amp , the second stage of the VFO.
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Fig. t, The Collins 7DH-13 PTa , the heart of the VFO for the one-tuber.

lo r the next stage, the buffe r
amplifier.

As the name implies, the buffer
amplifier (fig . 2) isolates the 6L6
from the PTO, and at the same
times provides a signal increase.
The 2N2222 transistor amplifies
the PTO signal while the Pi output
tunes the circuit for maximum

Inside the Circuit

Let's look a bit closer at the VFO
c ircu it , start ing w ith the PTO
(fig . 1). One MPF·102 comprises
the osc illator . The Collins PTO
contains all the frequency-depen­
dent components . A 1N3018
zener diode holds the voltage
steady a18.2 volts. A second MPF-
102 transistor amplifies Ihe oulpul
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VFO FOR THE 616

I'm still going over all the let­
ters thai the 616 Special qener­
eteo . With a bit 01 luck, I'll have
the update ready for next month .
However, a tetter from Wayne
Sandford. Jr. K3EQ caught my
eye. Wayne wrote to say he built
a VFO for the little one-tuber
since he never liked crystals. I
wrote back to Wayne asking him
for a copy of his VFO schematic.
Figures 1-3 illustrate his project.

Now, there are VFOs and then
there are VFOs . Wayne 's ver­
sion is something special. The
heart of his c ircuit is a Collins
Type 70 H·13 PTO. This is what
g ives his VFO that rock-solid
tone. Wayne writes , " This PTO is
small-about 1- by 3- by 5 - . t
removed the two miniature tubes
and substituted MPF·102 nan­
srstors. The PTO has a thermo­
stat and heater , which are left
on all the lime. Extensive tests
with a good frequency cou nter
show that the frequency varies
up and down no more than about
20 Hz as the hea ter cycles on
and off. "

The output of the VFO is 3.5
to 4.0 MHz. The transmitter will
double the output for use on 40
meters. The Collins PTe may not
be easy to find . Fair Radio Sales
list ed suitable replacement in
their catalog, the T195 PTO.
Wayne tells me that the new PTO
works very well . He uses the same
circuit that works with the Coll ins
unit . The Cs and Ls in the Pi tanks
were doubled. This new VFO has
an output from 1.75 10 2.0 MHz .
Now here is your gateway to 160
meters. The 6L6 Special will not
have enough drive to quadruple
the output for 40 meters without
the use of a outboard doubler
circuit when using the PTO Irom
Fair Radio Sales.

Mik.e Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

I . .



Look at our MOBIL' [{ARK ..
"ON WINDOW" Line

UHF
( 420-520)
• 3 db galt'!
' No _
• Easy 10 Moon'

• R"99Od
• Superior

Performance

• Radiator Snaps
On and orr

• Competrtlvelv PrIced

CellularfTrunklng
(800-895 UHI )

• Jdb Gdm
' No _
• Easy ro Mount
• Rvgged - Goes fhroogh Car

Wash Wi/tlout Removal

• Super;or Performance
• Broad Bandwidth
• Small Size
• ComperrtlVely Priced

VHF
{ 140- 175}
• No_
• Easy 10Movn/

• R"99Od
• Super/Of

Performance

• Radiator Snaps
On and orr

• CompeMlvely PrICed

3900-8 R,_ Road

ScIlIIIer Pari<. IL 60116
312·611-6690

brings imagination and innovation to
antennas . and has been

since 1948 ff

have never operated one, I was
unable to help.

Looks like there is considerable
interest in the Two-Fer. I was able
to get some more boards made
up. If you have not sent lor the info
kit by now, it may be too lale .
Again, if I can get the min imum
number of interested people, I'll
reorder the boards.

That's a very handsome-look­
ing plaque thai Fred Trupin had
made lor the Two-Fer contest I
would like to see a major QRP
award given away-someth ing
ak in to Ade 's Milliwall DXCC
trophy. I'm lalking about a lrophy
Irom me for the best QRPer in the
land. I want to see someone whom
has been a dedicated CRPer win
a nice-sized trophy-it could be
for Field Day, Sweep Stakes, 6L6
Special contacts. or what have
you.

Coming up next month will be
the 6L6 Special update with a lot
of photographs and circui ts. My
QRP 5er will be showcased soon,
as will other projects . II you build ,
or modify your commercial equip­
ment, share your work with others
here in the ORP column.

The Christmas season is upon
us ... everyone have a safe and
happy holiday seasonlEII

or contact him via Compuserve
10 73230,626. As well, Michael
Hopkins W05GMP ha s been
busy putting together a co llec­
ti ons of mod ification s for the
Heath HW-16. While not exactly
a OAP rad io, the HW-16 can
easily be turned down to OAP
levels. A no-part ORP conversion
lor the HW-1 6 was described
by Ade Weiss, W0RSP , in his
book, The Joy of ORP, Strategy
for Success. At tcdev's hamfest
prices, an HW-16 can be had for
10-30 dollars. The matching HG­
108 VFO will cost more than the
main rig1 If you have done some
ORP work with this radio, let us
know .

J have been start ing to collect
information on a second bOOk­
solar power for the ham operator.
I have mentioned before that I
operate my complete station­
several computers, Packet digi,
and yes , even a zco-wau HF
transceiver- from the sun's ener­
gy. If you are running your shack
from the sun' s energy, how about
helping out in this effort?

Do you own or operate a NCG­
15? Have you made any modi­
fications to it? If so, drop a line
to me about it- I've had some
requests on the subject . Since I

Cl~ 163 ON RUDER S£RVICE CIlRO----------------

FREE PARKING 15,000 VEHICLES •
1,000 INDOOR SWAP TABLES •

300 CAMPSITES WITH FULL HOOKUPS •
200 COMMERCIAL EXHIBIT BOOTHS·

COMPUTERS .. SOFTWARE •
HAMBOREE DEALER SPECIALS.

28th ANNUAL

TROPICAL HAMBOREE
ARRL HAMFEST OF THE AMERICAS

FEBRUARY 6-7, 1988
DADE COUNTY YOUTH FAIR GROUNDS

Tamiami Park, 10901 S.W. 24 Street (Co ral Way), Miami, Florida

• LICENSE EXAMS
• PACKET RADIO PROGRAMS
• DX FORUM
• RCA FLORIDA SECTION LUNCHEON
• TECH TALKS
• ACTIVITIES FOR NON·HAMS

Registrat io n: 55.00 Advance - 56.00 Door. Valid both days. (advance deadline Jan. 30th)
Swap Tab les, 2 days: 516.00 each. Pow er: 510.00 p er user.

All swap table holders must have registratio n t icket.
Campsites: 512.00 per d ay, inc ludes water, power, sanitary hook-ups, show ers.

(All RV vehic les, tent campers, vans, trailers welcome - no gro und tents, p lease.)
Headquarters Hotel: M iami A irport Hilton, 5101 Blue l agoon Drive.

Special Hamboree Rates: 555 .00 Single or Double.
Reservation forms available through Dade Radio Club December 1st.

Exhib it Booth
Informatio n :
Evelyn D. Gauzens,
W4WYR, ChaIrmen
2780 N.W. 3rd St.
M iami, FL 33125
Te lephone:
(305) 6-42"139

Make checks for Registration, Swap Tables" Campsites payable to:
DADE RADIO CLUB, P.O. BOX 350045, MIAMI, FL 33135

.....Page Brochure
Available . ..
December 1st
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European Rockets

With so much attention on
the Soviet space station , Mir ,
or studying shuttle recovery ef­
forts and our own plans lor the
19905, we discount or ignore the
ef/orts of others dealing in the
business of space. Among the
newer contenders, Europe leads
the way with a serious cost-eftec­
uve program.

The European Space Agency
was created in 1975 to consoli­
date the resources and activities
01 the European Launcher Devel­
opment Organization and the Eu­
ropean Space Research Organi­
zation. Member countries are:
Belgium, Denmark, France, Ire­
land, Italy, Netherlands, Spain,
Sweden, Switzerland, the United
Kingdom, and West Germany.

The purpose of the ESA, as stat­
ed in its Convention, is 10 "provide
and promote, for exclusively
peaceful purposes, cooperation
among European states in the
fields of space research and tech­
nology, with a view to their scien­
tific purposes and for operational
space application systems," Fi­
nancial backing is largely French
(60 percent) followed by Wesl
Germany (20 percent).

3C aSL card and recognilion in
ASR, the Amateur Satellite Re­
port. Donations of $30.00 or more
will bring an AMSAT certificate
showing the donor's name and
callsign over an image of a Phase
3 spacecraft. Further perks are of­
lered for amounts 01 $100 and
$1,000. AMSAT is a non-pront.
scientific, educational corporation
and is treated as a charitable or­
ganization tor tax purposes. In­
quiries or donations should be
sent to Phase 3C Insurance Fund.
AMSAT, PO Box 27, Washington,
DC 20044

Insurance

AM SAT NA (North America)
and AMSAT DL (W&St Germany)
are working together to purchase
launch insurance for Phase 3C.
The goal for AMSAT NA is
$10,000. As part of the launch
campaign, the insurance would
cover the loss of the spacecraft if
the worst should occur.

Donations of $10,00 or more to
the insurance fund will be ac­
knowledged with a special Phase

Photos A and B. The Phase 3C spacecraft under construction at the
AMSAT lab In Boulder, coexeoo.

the U,S, PANAMSAT communica­
tions satellite,

There are six possible varia­
tions on the Ariane 4 design to
allow each launcher to be tailored
to the paytoad requirements. The
simplest configuration can lilt
4200 pounds to geostationary
transfer orbit, while the most com­
ptex version , with four external
liquid-fueled . strap-on boosters,
can lift nearly 9300 pounds to the
same crou. By comparison , Ari·
ane 1, which took OSCAR 10
into space. was rated lor 3750
pounds. Ariane 4 carries fifty per­
cent more liQuid propellant in the
first stage than Ariane 3 and
sports a new multiple satell ite fair­
Ing (container) lor heavy geosta­
t ionary payloads . The second
and third-stage engines are un­
changed trom the Ariane 2 and 3
launchers.

Three years later on June 16,
1983, Ariane statistics rose from
three successes lor five attempts
to four lor six. A new European
satellite, EC&-l , and OSCAR 10
were safely in orbit.

Although OSCAR 10 is the most
powerful and highest hamsat, it
didn't achieve the des ired Orbit,
nor did it escape unscathed from
the upper stage of the launch
vehicle. After being bumped or in­
correctly released from the SYL­
DA(dual satellite deployment can­
ister), the satellite was iett in the
wrong orientation with respect to
the sun and spinning in the oppo­
site direction the cnboarc compet­
er expected. Due to the poor sun
angle, some parts of the satell ite
were dangerously cold and there
was lillie available power,

The spin direction was nol cor­
rected, since it was easier to ad­
Just the software.

When it was time to fire the
motors to correct perigee and in­
clination, all of the fuel escaped
in one long burst during th
perigee burn. The problem was
later traced to a drawing error in
the AMSAT-built liquid ignition

unit. The end result was an orbit
with a low inclination and a very
high perigee. This meant users in
the northern hemisphere received
60% less operating time than orig­
inally planned. The spacecraft al­
so spends more time in the hostile
Van Allen radiation belt.

When Phase 3C is launched ,
we hope for a smoother ride. Mis­
sion V22 will be the first to use an
Ariane 4 vehicle. This test or Quali­
fication flight will also carry ESA's
Meteosat P2 weather satell ite and

AMSATS

PHASE 3
The AMSAT Phase 3C Launch

Campaign officially began Sep­
tember 16, 1987, with the suc­
cessful resumption 01 Ariane mis­
sions by the European Space
Agency (ESA) . The ir launch pro­
gram has been on hold since the
disastrous Ariana flight Vl 8 in late
May of last year. The third stage
failed 10 ignite . and the range
safety officer was forced 10 trans­
mit the destruct command to the
vehicle.

The september V19 launch 01
an Australian ccmmumcanons
satellite , AUSSAT 3. and the EU·
TELSAT (European Telecommu­
m-ceucns Satellite Organization)
ECS 4, brings the European ccn­
sorttum Arianespace back on a
launch schedule that hopes lor 44
more sereunes in orbit via Ariane
rockets over the next three to lour
years.

Phase 3C wails among those
future satellites for the chance to
become an OSCAR. Only when
it achieves orbit does the title "Or­
biting Satellite Carrying Amateur
Radio" apply. Gordon Hardman
KE3D in Colorado installed the
new radiation-hardened memory
chips, donated by the Harris Cor­
poration, in the Integrated House­
keeping Unit (IHU). The finished
unit was then sent to West Ger­
many for integration into the satel­
lite by AMSAT DL. Phase 3C is
ready for launch, and mission V22
may come as earty as January
1988.

Amateur Radio Via Satellite

Andy MacAllister WASZIB
2310 Romayor Court
Pearland TX nSS1

Ariane's 8th Anniversary

The Ariane program celebrates
the eighth anniversary 01 the !irsl
Ariane 1 test flight this month .
After a uewiese launch in Decem­
ber 1979, Mission L().l conclud­
ed without a hitch. For the ESA,
which was barely lour and a hall
years old , this was Quite an
achievement.

Mission Lo-z.tne lirstlaunch to
carry satellites in lieu of ballast.
didn't go as well . On May 23,
1980, known as Black Friday 10
amateur satellite enthusiasts, an
experiment called Fuewheel, and
a hamsat , Phase 3A, became
casualties of ESA and Ariane­
space's lirst launch failure.
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" Phase 3C waits among
those future satellites for the

chance to become
an OSCAR."

Table 1. Overall launcher lengtn and venicle lifting capabilities to GTO
(GeostatiOnary Transfer Orbit).

• Depends on strap-on booster configuration.

Arlane Launcher

about three feet high. ten feet in
diameter , and weigh nearly 900
pounds. Studies and des igns
have already begun on bol h
projects. The future has incredible
possibilities.

3750
4300
5700
4200-9300( °)

Payload to GTO (pounds)

for updates.
RS -1 0 /11 cont inues to do

well , but an operating schedule
i s sti ll not know n. A ft e r tw o
months of continuous KA mode
on RS-1 0, from August through
early october. many would like
to try more T- mode activity on
RS-11.

I have received several calls
and letters from you with ques­
lions about small antennas for
RS Chasing. The OCtober Ham­
sets column gave several poten­
tial operators the needed push
to try out mobile satellite ac1ivity,
or to listen for the new satellite
pair on simple antennas. Apart­
ment dwellers and others with
stringent deed restrictions have
found that with reasona b le
receiver gain , indoor or attic­
moun ted anten nas can work
ve ry wel l. Bob WA5 PC O has
made ROBOT co ntac ts with
RS-10 using a dipole for ten me­
te rs and a Ringo (no Ranger) on
two meters. The uplink power was
12 walls, the antennas were in
the attic. and the receiver was a
Drake 2B with no preamp. Bob
ad mits t hat a p reamp would
help. but lor now he is at least on
the air.Come on up and check the
activity on these hamsats. New
countr ies and new operators
seem to srow up every day -RI

154
161
161
192

Length (feet)Type

Ariane 1
Ariane 2
Ariane 3
Ariane 4

Satelli te Updates

AMSAT-oSCAR-10 may not be
back in operation unti l the first of
December. but as of this writing.
we still hope for activity in Nov­
ember , The ground·contro l
stations around the world will
assess the situation carefully
before allowing even guarded
transponder cpeeauon.

Fu ji-OSCAR-12 enthusiasts
were surprised in mid-September
when the satell ite did not show up
in the correct mode. In fact it
was off! The previous operating
schedule was lust too ambi tious
and overloaded the battery. Later
in the month , all was back to
normal. Th e new schedu le
includes plenty of mode JA and
JD activi ty . Whi le the analog
transponder mode is usually on
for two continuous days when it is
activated , the rules for the digital
system continue with a two-hour
on/off cycle during a single day of
acuvny. Sufficient recharge time
has been allowed to avoid the
problems of September. Check
the AMSAT nets and pcbucaucns

The ESA and its commercial
launch service operations comoa­
ny, Ar ianespace, appear to be
only in the satellite launching
business.

The ESA Ministerial Council
was due to have a summit meet­
ing in November. Depending on
the results of this co nference. the
future fUnding and ambitions of
Europe's space program may be
expanded. Projects waiting for the
green li ght are : the Ariane 5
la unch veh icle ; the Hermes
manned min i shultle ; and the
Columbus orbiting lab, designed
to interface with the U. S. shuttle
program . These endeavors are
not cheap . The estimate of more
than 12 billion U.S. dollars over
the next ten years is likely to be
low. Cooperation between the

ember countries is essential. or
the 13-member consortium may
end up as a French-German oper­
ation.

Where does the amateur radio
sate lli te program fit into this
picture? In addi tion to Phase 3C,
already sched uled and waiting
for lau nch , the German Phase
3D project and AMSAT NA's
Phase 4 geostationary satellite
program both depend on the
Ariane vehicle. These projects are
currently proposing to modify the
adapter ring between the launch
vehicle and one of the main satet­
lite payloads to accommodate a
namsat. If this is acceptable. the
active amateur satellite would be

Ariane rocket s are launched
from the Guiana Space Center
near Kourou, French Guiana, just
north 01 Braz il. The center is on
nearly 400 square miles along 37
miles of Atlantic coast at the equa­
tor. This location uses the earth's
spin to give Ariane launchers a 17
percent payload advantage over
coeraucns Irom the Kenned y
Space Cen ter. Also, irs easier to
achieve a geostationary transfer
orbi t when a rocket is launched
from the equator. Launches from
the Kennedy Space Center must
go through complicated maneu­
vers to achieve the correct trajec­
tory. With two pads in operation ,
the Guiana Space Center can
launch up to 11 missions per year.
The tentative schedule calls for
ten lor 1988.

The Ariane system is a three­
stage vehicle based on known
and proven technology. The Ari­
ane 1 was designed in six years
at a cost of 1.2 bill ion dollars. It
stands 154 feet tall , is 12.5 feet
in d iameter, and weighs nearly
230 tons on the launch pad. All
three slages use liquid propellant .
The f irst two have a mixture
of U DMH ( Uns y m m e t ri c a l
DiMethy l Hydraz ine) for fuet
and nitrogen tetroxide as the
oxidize r, The third stage uses
l iquid hydrogen and o xygen .
Thi s was the f i rst c ryogenic
engine designed in Europe, but
is was based on existing expertise
from Germany and France.

OSCAR MODE-J FILTERS

70cm
Rx

70cm
PreAm

PSI
432

PREVEN T DESENSE OF YOUR DOWN·lINK RECEIVER

12M TxH 2~~~1_03/

Toroid Core• .
Iron Powder
& Ferrite.
Ferrite ee.d• .
Ferrite Rodl .

$90.00

SPECTRUM INTERNATIONAL INC. (617) 263·2145
P.O. Box l084S, Concord, MA01742, USA B I ~ i

MMf200·7 $50.00 PSf4 32
(usually suttrcren t) (for extra protection)
I.L. @ 145 MHz 0.5dB I.L. (liJ 435 MHz 0,1 dB
Loss @ 435 MHz 40 dB min Loss @ 145 MHz 70 dB typ

Send 66 ' (3 stamps) for detailed specs on all VHF & UHF products, Shipping FOB Concord, MA

siBOll 455, Escondido, CA 92025
Phone: (619) 747·3343

Free ca talog and winding crun on request.

PALOMAR
ENGINEERS

CIIlCl( 183~ Il'EAPIEIl' SERVICE CARP
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COAX CABLE: (include!; PL·259 coonoctor C'1l1ac11 e<1<l1
T,,," ~'" WI1l1..-noput<llnO Sopor.....,
RG ·~ ;0- SlI OO $'l.!l5
RG·~ 00" ' 1.00 '6.~

SPI·RO MANUFACTURING, INC,
Dept 105, P.O, Box 1538

Hendersonville, NC28793
OoaJer It>quiriIis InVlI9d

A'" Next higher frequency may also be useful.
8", Dllflcult circuli this period.

First letter '" night waves. second '" dey waves.
G '" Good, F '" Fair, P= Poor. • '" Chance of solar flares.
• = Chance of aurora.
NOTE THAT NIGHT WAVE LETTER liOW COMES FIRST.

HF conditions for OX are a mixed bag this month. In general , HF OX always suffers at the solstices,
especially in the winter when days are short and nights are long in the northern hemisphere,

Look for an act ive-to-disturbed geomagnetic field around the first of the month , and again about the 10th,
the 20th and 30th. 8e aware of some poss ibili ties of much larger disturbances between the 19th and 23rd ,
when geologic disturbances may be expected as well as geomagnetic ones. When the earth's magnetic field
is active, HF paths near the poles are very uncertain, and often impossible, However , trans-equatorial paths
can be quite useful. These disturbances can take place within a few days before or after the predicted days.
The chart will assist you in pick ing the days which ought to be Good (G), Fair (F), or (P) Poor, A January
preview: look for very disturbed conditions between the 6th and 9th.

DECEMBER
'"' . 0' 00' wm m" '" '"1 2 3 4 5

P F G G G

6 7 8 9 10 11 12
G F-G G-F F-G G G G

13 14 15 16 17 18 19
G G G-F F-P P P P

20 21 22 23 24 25 26
P P P P P-F F-P F-G

27 28 29 30 31
F F-P P P P-F

-
~~• •

"ill
/ ~

I

,,,,.-
CompiOtfly r...Jod &

....U<pnx>I.~"'... _ . _,FcjO
P"..., , NO i«"PO<" NO Sol<le<"'l-- ,-T'-----.- "'""","""-a .t; . _ _ • forH~'" D<ooio ~,

........,., _ . ~'5i'O$J600.pr-l! For l ' bon:H'poiO ~

• .i J!I 1lCI'~ '5i '~- "'".
SEE YOUR DEALER, DR ORDER DIRECTFRO MFACTORY.

Alfordm sIvppedus Pp:jWd
VISAI MC · 9"" card e, Ell'. da'e , SICJMt"'.

DELUXE CENTER CONNECTOR

"PRO-BALUN" PB·1
· 1:1 Fer Dipoles, Beam. &SIopo" $17%
• Handle. FulllogaI~
• 81e«:!tland 310 35Mru;
• Lightwll'9"t, Sea""l &Weathorprool
•DeIu,. connectors 'aqui' a NO soklanng
• NO jumper ... as
• M..m".. coa.< &harmcroc; ,oo.atic<l

DELUXE ANTENNA TRAPS:

• NO RUST 81... T_~."

• NO~ W>,," lJso<l

'00 '""'"
· 1luIt·"l~_

•W>" som Recel>IOCIe._F<lI_
• CompiOlely S.aIOell wea"""",", CE.1
· e.., e_nl """,onenl. $9 95
·~a...al"



CIRCLE 263 ON READ£1III SERVICE CARD

";~yJylen/ron:.
ef<:pll..,e.... Z!"J,Q.

2 meters 220 440

,"," ••_ HA lO Tnt rrnn IN S'hXK ..u. 1'OtI<'I:>..,. ......,..
_ "" ...... tJ<Y ..... _

ROSS OISTRIBOTING COMPANY
p 0 Bo. 23" .18 S<IutIl State Street. Pl"eston. IdahO 83263

TO'IepIlaoe l20618'52.()8JO w~ Close "'2 00 on IoION .. SAT

CIRCLE 25.. ON READER SEllVICE CARD

PO BDI H
E. RlKQlny. U
MY 11511. USA
TU4751244
5161535-252lI

FOR THE BEST 1M UNEARAMPUfIERS, ANTENNA TUNERS,
TRANSCEIVERS, MmRS ETC. REPUCEMENT PMTS. fAC.
TORY SERVICE. NEW PRODUCT INfO. DOMESTIC-INTER·
NATIONAL DEALER INQUIRIES INVITED.

...... SCRlMBUNG NEWS" .....
Pa, TV and 5a1ellite Descramblltlg

ScIIeIr...... '-Y. byJ' = 13cab1e. 7 U ..... NeorSA tum­
Oft. MLD.12Ol).3. S l~ 9!>.hr* inel A WI!!! 't Ie ... .Qclfting.
_ Slel ;"11 $1" 95 c J\I s..:.ny. deIi9" $1295 !!IQS/
M"'OS t!eol!m!!. MICtOW hselllng 59 9!> 9lli!d $""
Snll!!!f U!l!W S600 $12.9'5. M'f~, SCtamtlIinIl .......
Monll'IIy FeaI....~. prOll.a.-. "' 1lieIory.~.

$2<t 950'yr,.~ S5.w.....c.mIog $1,
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The only repeaters and controllers
with REAL SPEECH!

Create messages just by talk ing. Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, c lub news bulletins, and OX
alerts. Create unique 10 and tail messages. and the
ult imate in a real speech user mailbox - only with a
Mark 4.

TELEX; 1 4932256 KENDECOM
FAX; ' 6173731304

MICRO CONTROL SPECIALTIES
Division of Kendecom Inc.

23 Elm Park , Groveland, MA 01834 (617) 372-3442

No other repeaters or controllers match
Mark 4 in capabil ity and features. That's
why Mark 4 is the perfo rmance leader at
amateur and co mmerci al repeater sites
around the world . Only Mark 4 gives you
Message Masten... real speech • voi ce
readout of rece ived signal strength,
deviation, and frequency error • 4­
channel receiver voting • clock time
announcements and functi on control . 7­
hel ical filter receiver . extensive phone
patch funct ions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.

Call or write tor specificat ions on the
repeater, controller, and receiver winners.

CODE TAPES • 112 PAGE BOOK' BANDS CHRRT • RU FCC FORMS
SAMPlE TESTS • HOTUNE • PWS MOREl '"-'- STEAEO 1liEOAY TfWlIES COlJ.D BE SU8SlTTUTED FOA THE 900H FOA THE VISl.RJ.... lW'fti lED. PlEASE ASH II

~ • $70 in equpmcnt certificates from ICOM, KENWOOD, & YAESU. ~
• Ham todo equipment · Wish Books... . laminated world map. "

wr~ • ARRl mcmbersNp forms. • me CO Magazine coupon. '"
~ • Hotline for student questions. • Dealer clistnbutor i st.

~: .GORDON"'w~-';'''''R~io ·SCHOOt· ~
'f;, ,z 2414 College Drive • Costa Meso. CR 92626 ' ( 714) 549-5000 t 11

~"'&~} )j!'J.~~~~}l.#~~

~-;~'trf~l (}<,~~~ ~il'v\tl ~;.~ ,----------,
~ Gordon West's ~~

~ $19!5 ~
~ Plus $2.50 ~ ~~~~......-.m"""""""...:-l

__ Postage and .A't

~ Handling !t

~ ~)P: INSTRUCTOR
Dl5C0lt<T-,



" Success and
accomplishment

are good for
us all. "

A Spec ial Accompli shment

A couple of humorous things
came up in the early stages of
Janelle's technician preparation.
When I explained about simplex
operation, she seemed satisfied
that that was pretty simple to
understand, Aller I explained the
use of split input-outpu t fre­
quency separation in repeater

operation, she guessed,
" That's called complex
right?" I said, " No, du­
plex." When we lirst dis­
cussed the ionosphere. I
told her that is where
there are a lot of free
ions and electr ons. Ja­
nette responded, " You
mean Free-ens?". Help­
ing my daughter into ham
radio has been a very en­
joyable and memorable
experience, Neither of us
will ever forgel the hard
work, the feeling of ac­
complishmenl or the joy
of doing something spe­
cial together.

I have heard sever al
people say that we need
younger hams , Well , the
Novice Enhancement will
certainly help to make
th is poss ible . The new
Technician-General split
test makes the Techni­
ci an te st a lot easie r

than it used to be. This will encour­
age more people to upgrade.
Even young people with no back­
ground in electronics can grasp
the concepts with some help.
Concepts can be rephrased mtc
more understandable vocabulary.
Various quick·learning trickS can
be used in other places. Young
people are smart. If we encourage
them and help them, perhaps we
will realize our goal of adding
more young hams to our ranks.BJ

Tom LeBla nc NX 7P lives in
Oregon wifh his XYL and three
children. He has just completed a
licensing study guide for ra ­
diotelephone operalors.

home . On one occasion , I went
deep sea fishing with my dad.
Janelle maintained contact with
us through the coastal repeaters,
while she and the rest of the family
went shOpping. Ham radio was es­
pecially helpful that day because
the fishing boa! was unexpectedly
delayed (th ree hours) coming
back to port. This informalion
gave the family more flexibility in
shOpping and sight-seeing. They
knew exactly when to pick us up
at the dock.

li lted with a bow on its battery
pack . She was embarrassed,
proud and relieved, all at the same
time.

She did it! Success and ec­
complishmenl are good lor us
all . When we succeed in one
thing , it transfers to other areas of
our lives, making it easier to suc­
ceed . Our Incent ive Licensing
Program otters several levels of
challenges and cpocrnmines for
success.

Janelle monitors the Mt. Hood
repeater. and we etten talk on
SImplex to sharpen up her coer­
atlOg skills. We use our hand­
helds to keep in touch when my
XYL Karen and I are away Irom

munity College for the test.On the
way to the test, I told her several
limes tnat me volunteer examin­
ers are her friends I encouraged
her to ask questions if she did not
understand any inst ructions. I
tried to help her to understand that
the VEs are on her side. because
they want 10 see more young
hams, After the test, we sat in

tense anticipa­
tion as the exam­
iners graded it. A
VE looked up at
me and held up
one finger . I
wondered if he
meant that she
missed it by one
point. He said .

" No, she only missed one ques­
tion! " She passed with a 96%
score. While she waited for her
temporary papers. I presented her
with a micro handheld, carefully

Janette LeBlanc

pared. 11 was almost like learning
a new language.

So many things were lot ally
foreign 10 Janelle, AI limes we felt
like giving up. The challenge of
this project requi red hard work
from both of us. During the last
week before the exam. 1 took two
afternoons off work and we stud­
ied together at the library. Breaks
wefe fun , as was dinner out
logether those two nights. Those
were lun times for both of us.
smce we spent time together and
got to know each other a little
eeuer.

The first of August came, and
she was ready but very nero
vous. We went to Portland Com-

the 220 MHz band. She liked the
idea of gelling on two meters
where more repeaters and auto­
patch equipment are available .
She decided in •

late June to go
lor an upgrade.
She wondered,
"Do you think I
can do It?" We
worked together
off and on from
that point. Dur­
ing the last two
weeks of July, we picked up the
pace. Studying just before bed
proved profitable. She read my
study sheets during the day and
answered questions that I pre-

Tom LeBlanc NX7P
979 Young S treet Suite E
WOOdburn OR 97071

SHE DI DIT
Janette was born on June 15,

1976, in Bakersfield, California,
WIth the umbilical cord wrapped
tightly around her neck. We got to
see her about two hours tater. A
specialist was called to observe
her. Later , doctors instructed us to
do a special range of motIOn exer­
cises with her and we did these for
years . We were very thankful to
see Janelle grow up to be a nor­
mal, healthy gir1 who can enjoy life
and meet interesting challenges.

One of Janette's first challeng­
es was amateur radio.
She expressed an mter­
est in the hobby in the
third grade. In a special
assignment, her teacher
instructed the students to
do a project with dad. Any
project would be fine, as
long as it was with their
dad. After kicking around
some possibilities, Ja­
nelle decided she want·
ed to team the Mor se
code, When lhe project
wa s due, she dem on­
strated to her class how
messages can be sent
and re ceived lh ro ugh
Morse code. Her class.
mates wrote words on a
b o a rd h i dd en f ro m
Janelle's view. I sent the
code, and Janelle decod­
ed and told the class what
words they had written on
the hidden board She al­
so read a report she had
prepared on the history of
Morse code. The teacher encour­
aged her to continue on to get her
ham license someday.

Becoming a Novice

About two years later , at age 10,
she decided to get her Novice
ucense. She attended a Novice
p reparation class offered by
Clackamas Amateur RadiO Club,
in Oregon City. She took her test
in November of 1986. shorlly
before the Novice enhancement
came.

Janette became KB7AEZ and
worked several states on 40 me­
ters. When NOVice enhancement
came. she made some contacts
on 10 meters. bul did not work
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Take
full

advantage
ofyour
Reader
Service

Numbers!

Above and B ey ond

AR2002
PROFESSIONAL MONITOR RECEIVER

25 - 550 MHz

800- 1300 MHz

CIRCl l: 150 ON READER SERVICE CAR D

{. ,

CIRCLE 219 ON !tUDEIt Sf:ItVI(:( CARO
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Specifications:
Rece'VIIllI mooe- Narrow band Fill. Wide band FM & AM

Recerter CifCIJrt - MICfOllrocessor controlle<l Pll
fr~synthesiZ!d superheterodyne typt

WIlli tlIgh-leIIeI doubled tlILanced mixer

RecetYef IF - 750MHz. 4503MHz 5 5 MHZ (WfM)
and "55kHz (NFM &AM)

5ensitlVlty - NFM - 0.35 uV (12dBSINAD)
WFM-l00uV (12dBSINAQ)
AM -1 ODIN (lOdBS-N)

SeIecti 'iity- NFM-:'<.7511Hz(u 6dB
:! 20kHz((I 70dB

WfM - e 50kHz«(I 6CB
~ 250kHz (u 60dB

AM -~50kH2(u 6dB
± 10kHzru 70dB

Number of memory channel- 2{1 channels
scan rate- 5channels per second

Search rate- 6 seconds per MHz
I\nlIiOOi connector - Standird BNC type SO-ohm

AWIO 0lflPt1\. pOft'If - 1 wan at less lila Ill'f THO
p~ rIIlfUIrll'ftWll- 12 to 14Vdc a t 0 SOOmA
.,wetgllt - 5 _-W x 3 151-l , 2

OpUons:

~At C,.ystal
~T Flltll,.s

YEAR·END CLEARANCE
All stirred ( *) items 20% all: I II others 10%.

Prices Ire each except II noted . All lillen 8·pOle.
Sale ends December 31 , 1987.

FILTERS FOR KENWOOD · R-e. HCl ••Cet'I •• nol.cl.
8.83Ml-1z IF 'or mod...· TSl20 Ihrough TS9-IO
81ndwldlhs:~ lOll, '800. • 2100 , ISOOOHZ
TSA.tO • P. ...(otOO+1z CWo2 lKl-1z ssel .. Reg. 1'20
TSAJO . Trlple l eot n ~Il)(..... plu .4Ml Reg I l ao

IS!>Kl-1z IF lor R820,T~. . .aec.aue
B.ndwld'hs ..... ,I. bl. ' CW . 1001''11 SSB . 2.1KH,

Malo:he6FUt.. P. I,. lor AtIow. Re9. 1170p<.
j8 8JM I-1, . nd 155KHzI sse. • 21ooHI , CW • iIOOH z

3395MHZ IF 10< T5520, TS511 , Rm
81nd""dth il. bl. ' 250, 100. • 1100, 21ooH,

f .... bGa u. Ifll. fII.. . . All"",,,
Ftr • T5-<l3O 185; • TS520 180; • T5820 - ~ll $70

FILTERS FOAVAES U A-e , 110 ..Upl .. nOlad.
3.18MHz1F IOf FT·l01 SIt'ia. IXcapl liD,
BWS 250. 500 Hz, 1.8 , .2.1, .2.", 8.0KHz

8 2MHz IF lor FT,'02, FT.1571787.
Band width. "'va ila bl. : • 25(1 , 500, 2100Hz
151K Hz IFlo, FT· l 02 ( . 250, 5001'1' ) . , ,Reg. 175
155KHz IF 10 ' FT-102 ( • 2.1KH,) , , . , Reg , S110

89MHz 10' FT·l01Z0J10717071901·2 . FT·980, FT·77
BWS, 250, 500Hz, 1,8,2, 1, . 2.1, 80KH z
10,76MHz IF rcr an but 980: BWs: 2.1, . 2.4KH,
155 1F lor FT980on ly: BW . 2.1KHr . ... . Reg . 11 10
155.8 1F fo r FT·980. FT726. BW • 500Hr .. Rag . $ 75

9 ,OMH, IF fo< Tempo I (0< FT·2OOI. FT·311 I. F'T·7/B
BWS: . 250. 5OOH,. 1,8. • 2.1, 21, 8.0KHz
NOTE: "' Dc>Ya .'. our ..1W)m.b<.w... · fa.o"tes" !

FILTERS FOA ICOM (" . 0:1 repl. o:_,. \
I S!> IF 10< tC73lY7~7 1~751 , A7MI . • IC.
Sandw,dlhS FLU A(SS B • 2_I KH,) . . Reg. 1109
FL$2A (5OOH'); FL53'" (~z) . .. Reg . 185 ••

FILTEAS FOA HEATH . ALL MO DELS ., .... ,Ree· 16 5
81ndwtdll'lS .... . 'la D.'" 250, 100Hz • I .'. 2.1KHz
Fo< SB·1()1 Only. • 400Hr (339'5 7 IF)

FILTEAS FOA DRAK E R-IC R*lI . $15" 0: II nol.cl
GUFI - Rep laces ong""',l l 11 IF I .pol. un It
2nd IF 125 (1751, 250, iIOOH,. " . • 2.1 KH z
FILTEllS FOR DRAKE TR7/R7, . 10:. ,.. Aee. 165
BW. ....a 'laDle: 250. 01001'1" 1 8, . 2.1KH,

GET THE BEST B·POLE FILTERS
FOR LESS!

FOX·TANGO Corp.
Box 15944, W. Palm Beach, FL 33416

Telephone: (305) 683·9587

LIMITED QUANTITIES· ORDER NOW!
Sal.a p<tca. It. baNd on OUr pre....1 floct. OrdaB
10< a n y a.hau.l.cllype 01 IlIIar .,. aubJect 10..._k
dal.y. Ord.r Dy phon. 10 c hee k ••• Il , b llilyl

SPECIFY: Ma ka and Mod.l Num ber 01 your Ai ll,
Freq oency .nd Ba nd wldl h 01 II lte,(s l

O RDER by Ma il o r Pho ne _ VISA/Me Or CO D OK.
S HIPPING; 15 US . nd Canld•. 113 elsewhere.

•... '. '

."".. """ ,."...o. ,.

• •.....
" "

• SUPERSCAF •

S" IM',!>C,\ t ' i... . 'r r ; l" ·;khrd-u .p..dl< •• f ilter

f o ' " lim in.-ling i",..r1 o, Ad n ui...· u n ( ' \\' . SMI.

Kn t ' , A \ HOM. " AC k l'T ' m d n i h..., " " ... band
01' ...... . b " ly >I""f' fi l'e. , kirt, ."mo ~j..",nl

du""••nd ""' to ....11..0""" _ak " g" at 1'''"" and
8...,.'1, ' ....., inl"lhgibili' y . nd li.ren i ng wmlo...

S .. p.. . ..C AF incor pora t..... . wi lch..d-rap;oci"••

""nd~•• fill an <'ConomiUl l inlpk-mrn lahon o f

d iJit.' ' ill.., t hn<duf,y . h u ......., w'J"""'oO.....tld"y
a<'<Cu'acy and compkt.. lr..,d"", from ""S,ng cM,,,,'.e,
,..,.'h.. dnig".~h Bondw"'.h isadj"....l>le lrom ..
minimum oIlO III '0" ....~'m"m of 3700 Hz.•lIo w ,ns
opt,m"m po_nd t.ik>nnS "n<kr w;ddy ....ry,nS cond'
tiom. SkUI~ 15 150 d8 pcr ""-"U...~ "'bout tWIce as
Ol...-p .~. r>d c~.1 hl.~rl .nd .topbond .tl~n""',,,n ..

.r lu't 51 d B. ....pc'SCA F i. conn.e<:'",j ...i.I th~ 'ec~i"",'.

"I"".k~r or "~lIdp"""" outp"'.nd pm"';d~ I 5 w.". to
dnv~ a 3.2 '0 KOhm 'P"aker ~pc rSCAF """,al~ fr o m

IllStolJOVAC

S"JW.~:A f I' .. v.. ilo.hl~ .,.n~"'¥ 1" • •..,01hle kil ,

No 1O<l 1 "" 01~ n .. , c. lih ,a lio n, o r t~.t eq u Ipm ent .r~ re o

q uired Tn e kil co n [,.. co mple ted hy mo . t huild .... in one

Of two ",'emng' SuperSCA f i, . va ilah le lor S 12","~ 1'1u.

17,OlJ . h il' l" n g and no ndh ng. Ord er from AFtron ic., Inc ..
1'08", 7HS. IAl ngw ood FI. 32 752 ·0785. Fln r;" ••n; '
d en!' . hou ld i nd ud e .t. te ",I" tax

(A SwitchedCapacitor Aud io Filte r!

AFTRONICS, INC.
P.O . BOX 785

LONGWOOD, FLA 32752-0785

Say you saw
itin73!

CIRCU 251 Oft "E40E" Sf" lIiCE C4 M1

\l ull ib a nd (JR\' 160-10 t :mt'rgl"nCJ Pack



North ea st Electronics Su pply
Company, Inc. There is again only
sparse details, but worth a shot.

AEA's PK-232, an item which
has had more than a passing no­
tice in this column, is prominent in
our tour. With new programs said
to display FAX on Commodore
and IBM-compatible screens di­
rectly, this bears another look,

More complete lines, including
some HAL equipment, is featured
in the EGE, Inc . ad. They seem to
have nearly everything.

Hamtronics has an interesting
little board in its ad for an FSK
data modulator and demodulator
board. They sell for under forty
buck s a piece, for up to 1200
bauds. With " 202" in the model
number, I wonder what standard
they follow?

Michigan Radio is another pur­
veyor of line goods, including
AEA, Kantronics, and MFJ . May­
be you should use carbon paper
for the postcards?

Gl B Electronics feat u res a
portable packet con troller. Sitting
next to a nine-volt battery, the bat­
tery looks big! low-current drain
and standard features make this
package look very attractive.

A communications program for
IBM PC compatibles is described
by Ex pertO . Supporting many
Kenwood transceivers, most mul­
ti-mode terminal units, and PC­
type computers.

FAXers ple ase not e th e ad
placed by Elmer Schwitlek K2lAF
for an updated FAX receive pro­
gram for IBM PC compatib les,
Dan Diehlman AE6G olfers yet an­
other full-featured IBM PC type
communications program,

ATTYers, be sure to check out
Au stin Amateur Rad io Supply.
They carry what by now is a famil­
iar assortment of RTTY items. An­
other Texas dealer to investigate
is Madison Electronics Supply.
They have a RTTY line that is be­
coming a " standard" today.

Finally, there is th e Brapper
Box. Here is a device to couple
atransceiver to a TNC. Why? Be­
cause some modern transceivers
have more than mike and PIT on
their mike connectors, and inter­
facing them can be a nightmare.
I've yet to do it myself! Drop Elec­
tron Processing, mc.. a note about
this unit.

I encourage you to look for the
ads in the OCtober , 1987, issue of
73 MagaZine for pictures and ad­
ditional information. When writing
to any of these folks for informa­
tion (or even to orderf] , be sure to
tell them you saw them mentioned
here, in 73 's Rny Loop.

Electron Processing
Incorporated

P.O. Box 708
Medford NY 11763

ExpertO
10245 Leatherwood
Fort Worth TX 76108

Madison Electronics Supply
3621 Fannin
Houston TX 77004

Dan Diehtman AE6G
5748 N. Bond
Dept. 73 (RL)
Fresno CA 93710

Austin Amat eur Radio
Supply

5325 N.IH 35
Austin TX 78723

Elmer W, Schwitlek K2LAF
429 N. Country Club Drive
Atlantis Fl 33462

What 's New In RTTY Gear

One tradition of RTTY Loop's
December edition has been a look
at current items of interest to
ATTYers. I want to stress that I
derive the information presented
in this segment of the column, un­
like my usual material, from ads,
not equipment. You are on your
owe-let me know what happens!

Kenwood features the TS-440S
HF transceiver, complete with a
FSK mode, although it is called
" AFSK" in the ad. Even with the
statement " AMTOR compatible",
it sounds like they're talking to us.

There are various interlaces in
the Barry Electronics Corpora­
tion's ad. It looks like they have a
selection of Kantronics, Microlog ,
MFJ , and AEA equi pmen t on
hand. Nothing much detailed, just
all kinds of afphabet soup. OSl?

Another ham dealer featuring
AEA , MFJ , and Kant ron ics is

features is the salient point here.
I' ve seen lots 01 books on

press frequencies, and reviewed
or commented on them in the
column . My ma in app roach ,
however, is to scan the 8 MHz to
15 MHz frequencies slowly, and
look for coptable signals. Some­
times it's Engli sh, sometimes
Spanish or Italian, and occasion­
ally a language I can 't direct ly
identify. But thaI' s the best way to
know what you can hear, from
where you are, with what you' re
listening on.

EGE, Inc.
14803 Build America Drive
Building B
WOodbridge VA 221 91

Barry Elect ronics
Corporation

512 Broadway
New York NY 1001 2

AEA
2006 196th Street SW
Lynnwood WA 98036

Michigan Radio
28360 South River Road
Mt. Clemens Ml 48405

Hamtronics, Inc,
65-0 Moul Road
Hilton NY 14468·9535

Northeast Etectronics
Supply Company, Inc,

POBox R-G
Whitehall PA 18052

Teletype Supplies

Kenwood USA Corporation GLB Electronics, Inc,
220 1 E. Dominguez Street 151 Commerce Parkway
Long Beach CA 908 10 Buffalo NY 14224

local ham store. The price might
be a tad higher, but you won't feel
as rushed 10 buy as at a flea mar­
ket. Still no? Find a local ham,
through him or her a local club,
and make your needs known. You
never know who has a boat an­
chor lying in the basement.

The cheapest terminal unit?
There are none! You mentioned
computers-there are programs
for several of them which decode
RTTY audio directly. They're not
as facile as a dedicated piece of
hardware , but they're cheaper.

If you insist on hardware use
simple tittle one-chip demodula­
tors. This is JUSI another name for
terminal units, which can be built
for a few dollars. See back issues
of Rny Loop for details.

The best? If I have to blue-sky it,
I have a spec sheet on a RTTY
demodulator here that would
knock your socks off, and there is
this receiver that will drag signals
up out of the mud like a new deter­
gent. The important thing to re­
member, however, is this: If you
can hear them, you can copy
them with most any Rny setup. If
used as a terminal, the computer
type is irrelevant , anyway, save
for the communications program
that runs on it. The softwa re

Amateur Radio Teletype

RTTYCHEER

RTTYLOOP

Marc I. Leavey, M.D. WA3AJR
6JennyLane
Pikesville MD2120B

Queries

Dennis Roy, of Detroit, Michi­
gan, writes that he has been a
longtime short wave listener, who
does not own " any fancy equip­
ment , just an old Hautcratters
S-38C." He is curious about moni­
toring press and other commer­
cial RTTY signals, and asks the
universal questions:

(1) What is the cheapest equip­
ment available to monitor com­
merc ial RTTY, inc lud ing the
cheapest receiver, terminal unit ,
and computer?

(2) What is the best equipment
available?

(3) Are there any decent world
news services to monitor? Are
some of them scrambled and, if
so, should I just give up on the
idea?

(4) What is a good reference
manual for frequencies to moni­
tor?

Firs t off, any receiver stable
enough to receive single side­
band is, in general, stable enough
for RTTY, Extra money does buy
some nice features, such as filters
that can strip off an offending CW
signal or digital readout. These,
however, aren't really necessary.

What kind of money are we tal k­
ing about? You can buy a new
serviceable receiver for a couple
of hundred dollars or spend some
time at a local hamfest and spend
a whole lot less. Go with a knowl­
edgeable amateur. There are
gems among the rubble at ham­
fests. What you will be looking for
is a stable , general-coverage re­
ceive r with easy frequency read­
out and adjustable BFO. I can't
think of a hamfest I've ever been
at where there haven't been a few
receive rs that would lill the bill.
LaCking a "est, you might check
the used equipment shelves at a
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The end of the year is a lunny
time. With various giftgiving op­
portunities, the urge fa shop is
upon us. With the end of the cal­
endar year , the urge to clean up
loose ends is here . And with a new
year about to dawn, one always
hopes to get a glimpse of some­
thing new. This month, I think
Rny Loop will satisfy all!
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IN MINN.: (612) 535-5050
SERVICE: (612) 535·7533
TELEX NO.: 650 329 9719

Mel MAIL: TNT

KENWOOD T5 9405
Dx-cellerce! Top of the line
transceiver for the serious operator.
100% duty cycle xmtr. High stability
dual d igital VFO·s. Graphic d isplay
of operating features. 40 memory
channels.
CALL TNT FOR QUOTE!

TEN-TEC PARAGON
New 200 watt full featured HE
Dig ital transceiver for the operator
who needs the ultimate! Gen.
coverage revr. M icroprocessor
controlled. 62 memory channels.
aSK for~,

CALL TNT FOR QUOTE!

S.A.S,E. FOROUR
" BENCH-TESTED"
USED EOU_NT lISTING

Mlde in U.5A.
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SEE THE
SERVICE

NEWALINCO SASE FOR
Once you buy your
new rig . .. who w ill

DUAL BANDER! "Cherry" previously take care of it
It'll knock your socks ow ned equipment. for you?

off for the SSS. TNT SEAVICES
WHAT WE SELL!

Mod£1585

ICOM IC761
New ICOM superior HF transceiver.
Bu ilt-in A( supply. Built-in automatic
antenna tuner. 160-10Mlgeneral
coverage revr. Passband tun ing plus
IF shift . QSK up to 60 WPM.

CALL TNT FOR QUOTE!

4124 West Broadway, Robbinsdale. MN 55422 (Mpls./St. Paul)

CALL LONG DISTANCE ON YOUR HANDHELD

CIRCLE 238 ON READER SERVICE CARD
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Low
Prices

(FOB Elilabethl<lnj
add 5,{ Vi", & Ma' lerca, d

S2 00COD Fe<:

Y'" This month, Special- Paragon .. , ..... -
al unbelievab le .... " , .... $1710.00

Authorized Deale r For- Ten'Fec . Astron .
MFJ. and Larsen

Call 'ron Free

TE~N[SS[E'S NEWEST CDSTORE

"CHECK IT OUT"

1-800-338-0804
Tennesee voluntee rs (615) 543~5688

"SPE CTR UM
W

617 West Elk Avenue. Bemberg Center
Elizabethton. Tennessee. 37643

Loose Sits

In the loose ends department, a few notes.
In the October '87 edition of AnY Loop, I
relayed a large list of FAX stations for those
interested. The call sign of the seventh sta­
tion, however, is not printed. I assume a glitCh
in data transmission between here and 73 HQ
is responsible. We transfer this column elec­
tronically! The line should read:

KVM70 HONOLULU, HI, USA
9982.5, 11090, 16135, 23331 .5

Also missing is proper credit for the source
of this list. My flying fingers forgot to type the
name of Wally Vance, KW5N, of Meridian,
Mississippi, as the originator of this massive
work. Thanks, Wally , for passing it along ,

Here's my prom ised peek at next month.
One of the all time most popular columns was
the RITY program for the TRS-8~ Color
Computer presented in the July 1987 column.
January's column should go one better with
another program for the CoCo that includes
many, if not all , 01the features you have been
asking for.

In the meantime, I remain as accessible as
ever, via mail, at the above address, Compu­
Serve (ppn 75036 ,2501), or Delph i (user­
name: MARCWA3AJR), Remember to en­
close a stamped , self addressed envelope if
you wish a return response by mail. The com­
plete index to Any Loop is still available,
detailing over len years of this column. Just
send a SASE with postage for two ounces to
the above address, and I' ll be happy to send
one to you. In the meantime, all the best for a
wonderful holiday season to each and every
reader of Any LooplllJ

CllIClE 10 0 ON II EAOER SEIIVICE CARD
35 WATT and 75 WATT 2·METER AMPLIFIERS

r:.Y:!'ICommunication
~ConceptsInc.

"00"' "" ".~.'" . ,, , '. os
"OOH .,., (" ~'''I . " ,,, • .,,
.... ..... s"PP' ''ll """ ~""",, ". ,

We spec,al ,ZV '0 ca[(¥wQ a cpmple!e pallS list
for Ihe 140 and 300 watl HF amp l'f"'rs as
de:;C rlt>e<l in lhe MOTOROLA B ullhlm$ EB-27A _

AN-758, E6-63 , AN-762 ar>d
as de:;c"be-d .0 lhe AR!!.L !-land ­
boo". We also carty a I,,,,, of
All eQu,p"",nl for 70 and 3J
e M. For dela,le<l ,nformat,on
ar>d price,. call or wrlle lo r
our tree calalog

The ~ODEL 335A w,n oel ,ver 35 walts of
power "sme lhe lal"sl slale -of-1he-arl c"­
cu ,I,y. The ~mpl,t,e, will ope1ale SSB or
FM and is compatible w'lh
most handhelO tr~ns­

Ce..erl' , inCluding tM
TR2400, TR2500, TR2600,
IC·2AT. Yae,u. Sanlec. ar>d
TenTec. Only 300 mw ,npUI
w,1I deh.er 5 w~tts out,
3 watts ,n ..,Il ceh.er 35
walts out. Ma" mum inpul
level os 5 walls

F" - . OMAR ELECTRONICS' - -I
FOR ALL YOUR AMATEUR NEEDS

I SPECIAL PRICES on all I
I MFJ PRODUCTS * A.R.R.L. PUBLICATIONS I

and other Ham Radio equipment!

1 T 404·466·3241 1,,1 1

I OMAR ELECTRONICS . 000, PupoWABfON I
L AT':2...HIGHWAY~SO~OGANVlllE , GA 30249-.J

CIRCLE 2 9 2 ON READER SERVICE CARD

CIRCLE 99 ON IIEADER SER\l ICE C" RD
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CALlFOR~IA

Burbank
New HAM ..tore open and ready to make a
DEAL We carry all lines. ship UPS, and
are open Sunday. A-TECH ELECTRO "'·
ICS. I033I1oll)\HNNt \\'3 ). Burbank CA
91505; ( 8 1 8)~5-920J .

San Jose
Bay Area ' s newest amateur radio store.
New & used amateur rad io sales & service.
We feature Kenwood . ICOM . Al-den . Yac­
su. Ten-Tee, Samec & many more. Shaver
Radio, 1I11·•• 1775A S. \\'inl'hesll'r Blvd••
Campbell CA 95008; 408-3711-6665.

DELAWARE

:""e", Castle
Factory authorized dealer! Yaesu . ICOM .
T en -T e c . KD K . K enwood . AEA .
Kam rnnics. Santee . Full line of accessories .
No sales lax in Delaware . One mile off
1-95 . Delaware Am ateur Su pp l,. 71
:\I eadu'" Road. S t'''' Ca.,t1e DE 19720;
.\O2·3l8.7728.

Wilmington
Delaware ' s fri endliest ham store. Also
Shortwave supplies . Amateur & Advanced
C om mu nica t ions. 3208 Concord Pike.
wurmngron DE 19803; 302-478-2757.

FLORIDA

Miami
Casu Marconi. Inc . Pre-owned communi­
cat ions equipment. We do repairs . Send
SASE for pri ces. Case :\ Ia rcolli, Inc..
7 189 SW Rth Street . ~I iam i 1-'1. 33144;
305-2fl4.K-&·U; 305-26-1-8443.

HAWAII

lIonolulu
Ken .....ood , (C O M _ Yac su , H y -Gain .
Cushcran . AEA . KL~1. Tri-EX To.....ers.
Fluke. Belden . A srron. Etc . IIOSOI.UI.U
f:l ,EC r RO S IC S. 819 Keeauruolu Sin d .
Honolulu III %H14: 808-9-&9-556-&.

IDAHO

Preston
Ross WB7BYZ has the largest stuck of
amateur gear in the lntcrmou r nian West and
the best prices. COlli me for all your ham
needs , Ross Distrihuting , 78 So . Sla te.
Preston (I) 83263: 20R-R52-mBO.

Litt leton
Reliable hamstore servicing New England .
Full linc of ken.....ocd and leOM stoc ked
and serviced. AEA. ARRL Publications.
Anphenol. Alpha Delta , Aust in. Avanri .
Alin c o , Am e e n . Venture, B&W .
Cushcraft . Carol Cable. Daiwa , Hustler.
KLM , Kcnpro. Larsen . Rohn . RF Con­
cepts . Tokyo Hy -power, Trac Keyers. Vi·
broplex . w clz, etc. Tel-Com, Inc .. 675
Great Road (Rl. 119) Littleton MA 01460;
617-486-3400. (3040) .

l\UNNESOTA

Kohhin.\dale
Kenwood . ICOM . Ten-Tec . Mon .-Fri .
9a .m .--6p.m.• Sal. 9a .m.-5p.m. T:\T Radio
Sales. -&1 2-& W~t Broadway, Robbins­
dale :\1:'\ 5s.a22 (:\1PUi/ST. PAl""L); Toll
t"ree800-32S.o250. In :\IS 612·535-5050.

:';EW 1IA.\IPSIllRE

I k r Q '
Serving the ham community with new and
used equipment . We SIOl'K and service most
major lin e s : AEA . A stron . B&W .
Cushcran . En comm . Hy-Gain . Hu stler .
ICO M . Kenwood . KLM . Larsen , Mirage .
Mosley ; books. rotors . cable and connec­
tors . Busin ess hours Mon. -Sal. 10-5 ,
Thursday 10-7 . Closed Sun ./ Holidays .
Riv endell E lectronics, 8 Londonderry
Road. Der ry x u 031138 ; 64")]·434·5371 ,

:';f,W Jt:RSEY

L, ndhursl
Finally a ham store in NJ . Located '-' mile
south of RI. 3. Mon.-Wed . 11 :3ll--7 :3O.
Thu rsday 11 :30-9 . Friday 11 :30-7:30. and
Saturday 9-3. Visa/MC . Aha ris Systems,
276 O ri ental Pt ace. L, ndhurst :""J 07071 :
201-939.()() 15.

:';EW YORK

.larnestown
Western New York's finest amateur radio
de aler featurin g ICO~l -Larsen~AEA ~

Hanuronics- Ast ron . New and used gear.
VHF C omnumka tluns, 915 North !\fain
St. , Jamesto.....n ~Y 1-&701 . (7 16) 66-&-6.:\.15.

New York
Ne ..... York City's Largest Full Service Ham
and comme rcial Radio Store . BARRY
ELECTRO~ICS. 512 Broadw ay, x ew
York:-';Y 1001 2; 212-925-7000.

:';ORTH CAROU:';A

C reensboru
9a .m.lo 7p.m. Closed Monday . ICOM our
speciality-Sales & Service . •' &M EU:C·
TKOMC S . 3520 Rockin gham Road .
Greensboro I"lC 27407; 919-299':\.137 .

OHIO

PE:';:';SYLVA:';IA

Trevose
S a me Lo c ation for over 3 8 year s .
Hamrrcmcs, Di\'. orTrnuse Ell'Clronics.
-&1I.n Hruwnsville R oad . T revose I'A
190-&7;215-357-1-&00.

TENNESSEE

:\Iemphis
M-F 9-5 ; SaI 9- 12; Kenwood . ICOM , Ten­
TC(' . Cushcraft . Hy-Oain . Hu stler. La rsen .
AEA . Mirage . Arneruron, etc. M EM PHIS
A:\IATEU R ELEC T R O :'lO ICS. 1-&6 5
Wells Sta t ion Road. Memphi..T S 38108;
Call Toll Free: 800-238-6168.

TEXAS

Dall a...
In Dal las since 1960. We feature Kenwood.
ICOM , Yaesu, AEA . Butternut . Rohn.
amateur publications. and a fuillinc of acces­
sories. Factory authorized Kenwood Serv ice
Center. Elect ronic Center. Inc•• 2809
Roc·,~Ml·. , I)-dlla.s TX 752111; 2Io1-52f>.2112J ,

lIou...ton
Christmas'!'! Now'?'? MADISON EI.EC­
TR OI"lIC S S UP P L Y . 3621 Fannin.
Housnm TX 77004; 713-520·7300.

DEAl.ERS: Your company name and me ssage can contain up 10 25 .....crds for as little as $ 199 yearly (prepaid) , or $50 for three months
(prepaid ). No me ntion of mai l-order business permitted . Directory text and payment must reach us 60 days in ad vance of publ icat ion. For
example . advenising for (he January '88 issue mu st be in our hands by November t st. Mail to 73 AII/lllt'ur Radio , Suzanne DeeRcchers.
WOE Center. Peterborough . NH 0.3458.
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by Larry Ledlow, Editor-in-Chief

Small is Beautiful

I know the story all too well.
I've been there. You've come

back fro m the East -W est FM
ATV OX Society Region 4 Ham­
venucn about $1 500 light er than
when you left. You've just bought
the latest Q-Radio Model BFD­
4000XS p ica-s i ze d , to-oano
handie. In your hurry to get home
and charge the selenium-thorium
batte ry pa ck-you kn ew you
shou ld have bought Ihe car roof
solar power unit-you got two
speed warnings and a ticket for
going through a red light. And by
the way, you forgot to close the car
door and turn out the headlights
when you ran into the house. Boy,
oh , boy, you just can't wail to fire
that little beast up and rap with the
guys on the local repeater. Well,
at least you think there's a local
repeater on 10 GHz.

You sca tter the box , wrappings,
and radio instruction manua l in
the wind. You don't notice the cat
bat the crumpled sales receipt un­
der the refrigerator . You absol ute­
ly must show this new rig to your
better (and perhaps more rational)
half. This is called the retail sales
chain game. The salesman sold it
to you (or did you self it to your­
self?), and now you have to sell it
to someone else. After all, this lit­
tle radio has come to share your
household . It will add enormous
dimension to your hamming life­
style, and it's only right to properly
introduce it 10 your other loved
ones: the HF rig, the computer,
and your XYL. But where is she?
Ah, that's right. She said she'd be

Numb-. 20 on ,.., ... FHdback ...d

home late from closing a muul-na­
uonar merger deal . Then you 'll
both have something to celebrate.

Alone in t he Dark

Make sure you don 't lose track
of the real priorit ies , though .
The first order of business is to
charge the batteries, Now, where
did that manual go? Oh, never
mind , You 'll just use the option­
al, drop-in quick charger. That
should only take about a minute.
Who needs the manuat for charq­
ing, anyway? You drop the rig in,
turn the charge rate knob to the
MAX posit ion , and flip the switch.
ZAP ! Your house lights go out.
So you fumble around groping for
th at flashli ght you bought a
couple of years ago. Ouch! Wrong
drawer. Yo u wonder if you ' re
bleeding much . Ah hah! Got it!
You fill with disappoi ntment at the
flip of the flashlight switch. Dead
o-ceus. Nothing worse than dead
o-ceus. Blasted ancient technolo­
gy! Suddenly , you blind yourself
with a flash of bri lliance. You can
use the car headlights to iIIumi·
nate the garage and find the en­
cult breaker box . Then you sigh
when you see the headlights and
dome lamp glowing in death like
embers in th e moonless night.
Borrow a flashlight from the neigh­
bors? Nah, It's a halt-mile wark .
After all, you bought this hilltop
house in the country to get away
from neighbors . You have to
be sen- reliant in the country .
No, the rain isn 't a problem. You
could walk a mile in the rain if you
wanted .

You really only take half an hour

to restore power. All those anten­
nas in the garage make the break­
er box pret ty hard to find in the
dark. Look in the mirror. All those
scratches on your face from ex­
truded aluminum make you look
like you cut yourself shaving.
That's what you can tell everyone
at work tomorrow , Except you
don 't shave your forehead . Ah,
well , never mind. The Model BFD·
4000XS beckons your attention .

You inspect the drop-in char­
ger, and it looks unscathed . Take
a real close look at the battery
pack . Funny how the rig looks two­
toned now with a dark brown bat­
tery pack. You don ' t think it was
that way when you bought it.
Oh , well, it's probably covered
by the warranty, righ t? Ju st
slip those batteries off and replace
it with the extra heavy duty power
pack . Heal sink? Nah, no need
to screw thai on. You just want
to try the rad io out for a few
minutes. There you go. No muss,
no fus s . The Iull-ch arqe ready
light comes on in 48.273 seconds,
according to the nifty, multifunc­
t ion , LCD YOM -timer on the
charger.

Now You 're Cookin'

Great! You're in bus iness now.
Get out the repealer directory and
start loading up some of the 4096
memories. Isn't that pice-sized HT
just amazing, It's got more memo­
ry cells than the average domesti­
cated goldfish. At least that's what
the ad said . OK, OK. So th e
League doesn't list a 10 GHz re­
pealer in your state. That's proba­
bly because most repeaters in
that band are " uncoordinated ,"
No problem . Just put the handle in
scan, and go make yourself a cup
of coffee . After five minutes of
scanning you still haven't heard
an y siqnats. No problem. Just pop
down to 2300 MHz and listen . In a

few seconds the rig's voice syn­
thesizer announces, "Signal oe­
tected! Awaitingcommand! " " Re·
cewe." you order. Hey! This could
be fun! The squelch breaks open,
and you hear a funny tone. Hmm­
rnrn . All these years of synthe­
sized rigs, and they still haven't
fixed all the intermodulation prob­
lems. Forget 2300 MHz. You head
for two meters instead.

The rig scans, and the sque lch
opens again on what must be a
local repeater. You request a sig·
nat report. A voice comes back in
a funny language, Probably a utne
tropospheric ducting. Check that
frequency again. Hey, wa it a
minute! You 've just transmitted
out of band. You sti ll don't know
you just had a brief cha t with a
Soviet cosmonaut. And you gave
your ca llsign , too! Maybe you
won 't get a pink slip.

You hear a car in the driveway.
Now's your chance to justify the
little radio's existence in your
household, Quick! Tune to a re­
peateryou know is active . You key
the mike at the moment your wife
steps inside. You must show her
how happy this little radio makes
you. And then you notice a small
puff of smoke from the back of the
rig_ The display winks twice and
disappears. Keep smiling! " Hi,
honey," she says with open arms .
" Did I have a rough day closing
that deal." Keep smiling! That
smell? Oh , nothing. You just
burned some coffee on the stove ,
right? Keep smi ling! Then show
her the rig, Ta dahl Doesn't she
think it's beauti lul? " I think it's
cute," she says , and you flinch.
Cute? It's a beautiful piece 01 en­
gineering , "Whatever you say,
dear. As long as you're happy with
it." Mission accomplished! She's
accepted it, and you brea the a
sigh of relief. Now what happened
to that sales receipt?lll

K2RAG Antenna Products
PERFORMANCE +©

,

I
Anlenna Systems Inc ,
14465 SW Hazelhdl Dr
T.gard, DR 97224
503--664-5350
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$45.95
m~

~,~

= ..
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ENDS AND ODDS

Special Thanks:
KT2B deserves a big hand for his contrt­
buttons to this issue. Keep up the good
work.
Correction:
Everyman's Microwave Amp (KT2B), 73
October: Figure 1- For power supply,
use a-wire AC connection instead of 2,
and ground the chassis for safety . Fuse
and AC power switch shou ld be in the
same leg (not in opposite legs) and
should switch the hot side of the AC line.
Also, in the schematic of the 23cm cavi ty
amp plate cu rrent will be easier to read if
the milliammeter is inserted in series with
the HV line.

C'RCLE 122 ON READER SERVICE CA RD
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A LITTLE HT HISTORY

Pete Putman KT28
3335 Fields /one Or.
Doyleslown PA 18901

ABOVE AND BEYOND

The ICOM 03Ar handheld.

1975. At the time, Genave also
made a cute 3-channel 2· walt
handheld intended for the com­
mercial market, but it was adapt ­
able to ham needs.

Severa l events revolution izer!
This month 's column deals with the hand-held market in the tate

the world of hand-held radios , I' ve '70s. First, the FCC deregulated
chosen the IC-Q3AT as a typical repealers, making them ccnsid-
example for IwOreasons: It cove rs erably easier and cheaper to
220 MHz, a band very much in the install. Then, the FCC designat-
news recently , and it's rnede by a ad a second repeater sub-ban d
company thai produces more in the 145.100--145.500 MHz reo
models 01 handhelds than anyone gion , further encouraging the re-
etse in the world . peater explosion. Finally, Wilson

Let's look back 10 years at the Electronics introduced the now-
state 01 hand-held radios . You immortal MKII and MKIV hand-
could choose from three or four nercs . A lthough crys ta l-con-
cumbersome, crvstar-ccntrouec. trolled , they were extremely small
ba nery-hungry model s . There and offered quick-change battery
were also some hybrid portables, cases.
such as the Drake TR-22 and Now we had no excuse to buy
TR-33 . A com bi n at ion ba sel a handheld! My bank account
mobile from Wilson Electronics was $250 tighter alter buying
with a 10. or a-watt power option my first MKII in mid-1978, and Olh-
was also popular . All of these ers followed su it. Ar ound the
units operated FM in the 144-148 country thousands of MKII and
MHz range. MKIV (a-watt version) transcew-

The ma.iOrity of 2m FM users ers came on the airwaves. Reo
then did not use handhelds. Most peaters abounded! Hams took
preferred base or mobile radios their handhelds everywhere, op-
with 20-30 watts output. My first erating from skyscrapers, boats .
2m FM transceiver was 8 Genave cars, mountaintops . and even
GTX-10, runn ing 10 wans output commercial airline flights. The tat-
on 10 crvstar-cootrouec channels, ter operation resulted in a flurry of
which I bought in December , incidents that led to serious reo
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smcnons on HT operation aboa rd
airliners.

The next step up was the
sy nt hesi zed HT . Henry Rad io
:lrl)pped the Tempo S-1 synthe­
sized 2-meler handheld on the
market. followed closely by the
Yaesu i-1 -J07R. Hamdom react­
ed predictably. The demonstrator

"Hams took
their handhelds
everywhere . . .

skyscrapers,
boats, cars, and
even commercial
airline flights."

FT-207 d isappeared from the
booth at Dayton (despite being
secured with a chain) and all deal­
er units sold out quickly on Friday
morning. Now, you " weren't any­
body" unless you had the latest
handheld!

The next handheld then turned
ou t to be the ICOM IC-2AT,
touowec clOSely by the Kenwood
TR-2400. " No fai r! " cried the

hordes. Hundreds of hams rushed
out 10 put the latest synthesized
radios in their shack, delegating
piles of old Wilsons, MOlorolas,
Genaves, and newer MKII radios
to flea rnareet tables. Others put
them up for sale in the Yellow
Sheets, and some were donated
to clubs and local civil defense
organizations.

The Humble HT

The point of all of this? HTs
have come a long way in a
short time. Virtually unknown 10
years ago, the ubiquitous hand­
held is taken largely for grant­
ed nowadays. You 'll find them
everywhere-in gloveboxes, atop
the fridge, in purses, backpacks.
you name it. Handhelds are made
for 144, 220 , 440 , and 1260
MH, - even 10 and 15 meters!
Accessories abound with dcce­
ing boosters, chargers, custom
ballery packs, exte rnal emcu­
hers, antennas. VOX headsets
and speaker/mikes in plentiful
supply.

Unlike most equipment , the
hand-held transceiver tends to be
an impulse purchase. How many
amateurs have you known who
arrived at the latest hamfest with
$300 bu rn ing a ho le in the ir
pocket. lOOking to buy a new toy?
With FM operatio n as popular
as it is worldwide, look for more
significant advances in hand-held
technology, such as multi-band
radios (already a fact with the
FT-727. reviewed in this issue)
and perhaps even multi -mode ra­
dios. In fa ct , Santee made an
SSB/FM 2-meter portable lor a
short while but it was pulled from
the market.

How about multi-mode hand­
helds for 6, 220, and 432? With
the continui ng evolution of the
OSCAR, FUJI and RS sereunes. a
handheld with a simple turnstile
antenna might soon be all you
need for wortdwide communlca­
nons. Can't wait? Then get one
of the remote base station con­
trollers and work everything from
your HT. This is a feasible solulion
lor amateurs who live in areas with
antenna restncticns and severe
TVI problems. Simply locate the
staucn atop a nearby building or
mountain and link up on VHFI
UHF.

Where would public service be
without handhelds? The evolution
of portable packet stations has
radically changed traffic handling.
Many times the only communica­
tions available from a remote cce­
rcn have been through a hand­
held. Think about all of the foresl
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Specialti es, Inc.
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• Full Featured Synthesized

HF Tran scelver
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AMPS
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" Vir t ually unknown 10 years ago,
the ubiquitous handheld is taken
largely for granted nowadays."

fires, floods, hurricanes , torna­
does and other natural disasters
you've read about. . handbelds
were surely in use each and every
time, On a lighter note, imagine
keeping in touch with your bud­
dies at Dayton without a hand­
held . Unthinkable , right?

Tri als and Tribs of HT Use

We 've come to depend very
heav ily on hand-held transceiv­
ers . . even to the point where
they are used in totally inappro­
pr iate appl ica tions . Consider
that same impulse buyer who
has just picked up a brand-new
FB·HTX1 234 . Aller using it
around the house and at near­
by hamfests for a month or so,
he decides to try it from the car.
Hmmm , not so good, That little
ru bber duck antenna doesn't
hack it. Better get an external
whip, prefe rably a 'Y8 wavelength
loaded model for some gain .

Now he hears the repeater
much better, but for some strange
reason, it can' t hear him all that
wel l. " Wh y is that? " our ham
muses: " I' ve got a gain anten­
na, and the repeater is full-q ui­
eting Doe sn 't make sense! ".
Well, it does make sense if you
stop and th ink about the fact
that (1) the repeater i s likely
running more than 100 watts, (2)
using a gain antenna array , and
(3) sited in a favorable location. Of
course you'll hear the repeater 's
signal better than it w ill hear
you' So, our HT-mobile fan goes
to his nearby deale r to purchase
a 25-watl solid-state brick to give
his signal that needed boost. A
preamp on receive would be
handy, too,

Now the repeater hears him
fine, He hears it fine, too-as well
as all kinds of intermodulation
products like paging serv ices,
taxi dispatchers, even the local
FM radio station! Not only that,
it's a real pain having to drive with
one hand while hold ing the HT
near his ear to hear above the am­
bient car noise. The speaker mike
he bought doesn't help either,
since he must hold that near his
ear, also, The HT slides all over
the seat, and the coax from the
antenna jack to the amplif ier
keeps coming out of the BNC
connector.

Argghhh! After a few near-col­
lision s with another car whi le
wrestl ing with the whole mess ,
he gets disgusted and trades ev­
erything in lor a 25-watt mobile
radio ... with a helical resonator
in the front end , built-in power
module, 3-wall audio amplifier ,

easy-to-read display, large tun ing
knob, GaAsFET front end, and
PT T microphone. W ell , this
scena rio is played out every
month all over this coun try as a
continuing wave 01 first-time
hand-held buyers try to get 25
gallons out of a s-qauon contain­
er. It can't be done.

Remember that the front-end
design of most handhelds is
mediocre at best , and you're mak­
ing a bad situation worse by
pulling a gain antenna and
preamplifier in front of them .

By worse, I mean in terms of
selectiv ity , not sensitivity. And
select ivity is accomplished by
means of filtering, which trans­
lates into a certa in physical size
for a given filter-size that just
isn' t ava ilable in the average

hand-held transceiver. The well­
designed mobile transceiver will
typically offer dual-conversion ,
employing two or more stages of
filtering . Such a design might
employ four to six poles at the first
IF and two to four poles at the
second IF, Such a radio will also
employ gain stages in a configura­
tion that offers wide dynamic
range to avoid spurious and inter­
modulation products,

This isn' t to say that you
shouldn't buy a hand -held ra­
dio-far from it! You'd look silly
with a mobile rig strapped to your
belt at a hamfest and it would
take a tcu on your battery packs!
An HT is often a very valuable
piece of equipment both in and
out of the shack. Just don't ex­
pect unreasonable things from
your handheld in terms of per­
forma nce, because it just can 't
deliver most of the time! (And
lor gosh sakes, if I see anoth­
er H'r-mobue type careening
down the interstate with a VOX
headset falling over his face ,
driving with one hand and trying
10 retr ieve the handheld from
under the back seal. .. we ll ,
enough said.)

What 's New in HTs

Kenwood finally got their act in
gear with a full line of 220-MHz
equipment fo r Novices . ICOM
took a bold step by gambling on
the outcome of Novice Enhance-

ment with regard to 22o-MHz base
and mobile operations, and so
took first place with a complete
line of radios, among them the
aforementioned IC-03AT and IC­
3AT. Now Kenwood has rushed
into the fray wi th a 220-MHz
version of the TH-215transceiver,
adding a compact TM-321A for
mobile work, to boot. Think the
folks in JA land are excited about
enhanced Novice pnvneqes? You
bet. How long will it be before
we see an American-made 220
MHz handheld? How about it,
Ten-Tee?

VARIA

Yaesu has stolen a march
on everboov by introducing the
FT·736R, upgrading the popular
FT-726R with full VHF/UHF cover-

age from 50 through 1296 MHz.
We'll have a review of it in the next
few months (in between every­
thing else) , preferably after using
it during a major contest such as
the January VHF Sweepstakes.
Couple this with the FT-767 de­
sign, and you can see where the
future lies: A multi-band , HFNHF/
UHF superslation covering every­
thing from 1.8 MHz to 1296 MHz
on transmit , offering general
cover age receive within that
same range . The price ? Probably
around $2,000. Might be worth it
10 have everything in one pack­
age, though.

Hamarama ' 87

Once again , October has come
and gone as you read this , and
tha t means we 've had another
running of the Packaats Hama­
rama. organized and supervised
by the Mt. Airy VHF Radio Club of
Pennsylvania. This year's event
spanned two days: There were
seminars and presentations on
Saturday, October 10, and the
famous flea market on Sunday.
The Mt. Airy Club has been
around for over 30 years , and
has sponsored this weekend for
quite a while. Some of you read­
ers will recognize the club name
from its contin ued domination of
the Unlimited class in the Jan­
uary Sweepstakes. In fact, they
have won this category every
year for over 25 years! (Kind of

like the old New York Yankees . . .
everybody keeps yelling: " break
'em up!" )

The dedication of these folks
to promote VHF/UHF activity and
advance the state of the art is
evident not only in their contest
scores, but in the series of ac­
tivity nets they regularly run ev­
e ry Monday evening on 50
through 1296 MHz, feat uring
check-ins from all over the Atlan­
tic Coast region, inland states,
and even Canada , Thei r news­
letter is a first-c lass effor t ,
mailed monthly to several hun­
dred people, Members reside in
all call areas and include some
pretty famous names in VHF/UHF
operations,

The icing on the cake is , of
course, the Hamarama. This
year's run featured presentations
on portable and mountaintop con­
testing by John Lindholm W1XX,
UHF and SHF preamplifiers by
Joe Reisert W1JR, amplifiers for
3.5 and 5.7 GHz by Dave Mas­
caro WA3JUF and Ron Whitsel,
and a panel discussion regard­
ing the adoption of a 50-MHz OX
Window, Yours Truly participated
in this event, along with three oth­
er amateur radio columnists: Joe
Reisert , Steve Katz . and Bi ll
Tynan. I' ll nave e full report on this
panel in next month's issue, and
all 6-meter enthusiasts should
take note! The impetus for this
d iscussion were the chaotic
condi lions experienced during
the intense Es open ings of the
1987 June VHF QSO Party , where
many stations from England, Por­
tugal and Norway Couldn't break
through the QRM on 50.110 MHz
10 make stateside contacts.

The proposal is 10 set aside
the segment from 50.100 to
50.125 as a OX Window during
all VHF contests . This would en­
sure that many of these OX sta­
tions (most of whom are limited to
100 walls ERP!) would have a
chance to be heard and worked by
US and Canadian stations. The
problem will only get worse as
the next sunspot cycle ascends ,
which officially began in Septem­
ber 01last year. Enhanced propa­
gation via both Es and F2 layers
will result in general bedlam on six
meters-unless something is
done about it now. Keep in mind
that whatever action taken, such
as forbidding stateside-to-state­
side contacts inside the window
during the major contests, is likely
to be in the form of a gentlemen's
agreement.

See you next month with the
Best and Worst of 198711J1
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QEP's CHRIST MAS SALE
A FREE Gift to a ny one who orders

BELDEN or AMPHENOL products
durinR November or December.

CIRCLE 30 ON ll U DER SEllVICE CUO

HAM RADIO
SELF STUDY COURSE

NOW ONLY $1 9~,,9, oo
shipping &handling

VISA/M asterCard Accepted
Prepa re for the fantastic world of amateur
radio. Study at you r leisure. No technical
background required. Entry level amateur
radio operators can now talk on the ten meter
band and FM repeaters. . .even link thei r ha m
radio stations to the public telephone system
and personal computers. Privileges never
before available to the beginner! Complete
FCC license preparation course conta ins
everything you need to know to pass both th e
written and Morse rode examination in a very
short time. Written in easy-to-understand
language. Contains fully illustrated text book,
two long-play code learning ca ssettes, all 302
wo rd-for·word FCC license test questions,
answ ers...and much more! You can' t miss!
Sold with a 10 day money back guarantee.
Phone orders accepted. Dealer and classroom
instructor discounts available.

W 5YI ·VEC P.O. BOX " JO JO I
Dallas, Texas 7 5 20 7 - Te l: 81 7 ·461·6443
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VISA a MASTER CARD ACCEPTED
SHI PPI NG IS ADDI TI ONAL

Call TOLL FREE

1-800-US A- 9 913
1n HJ 201-887-&424

110-4 Route 10
Esst Hanover
N. J . 0793&

• ••• S AME DAY SHIPPING •• • •
TNX J I M N2GKW a BILL KA20EP

• BELDEN 9913 low-lo ss
500 ft Roll $185.00 o r 39¢/ f t.

• BELDEN 8214 (foam)
SOO ft Roll $150,00 o r 33c/ft .

• BELDEN ffl.67 RG-213
SOO ft Roll $185.00 o r 39¢/ ft,

• BELDEN 8268 RG-214 silver l.35/ft,

AMPHENOL SPECIALS
PL-25 9 e r iver- ( Illica filled) $1. 25
UG-2 1D 'N' male cable end 2 . 75
UG-21D 'N' (fitted for 9913 ) 3 .5 0
UG-23D ' N' fe.ale c able end 3 .95
UG-29A ' N' Barrel (Jack-Jack ) 4 .50
UG-57B 'N ' Barrel (plug-plug) 5 . 20
UG-58A ' N' Chassis receptacle 3 .5 0
UG-83U ' N' Pl ug to UHF adaptor 8 . 00

Cop per-clad 14 gao (7x22)
7e a f oot ( any length )

I de n t i c a l to Belden 8000

~~t/
~GUNN~/

An~S -..-"...._
(;.0.. H_ _ ... · ~25 01.

v.~.... · • 1ti De......,_.-""­-..r_,." ,_
v...ouo· ' 5 r_

_ . Ie V... !io<N<"_
20-2$ De

_ , II...... 2000 CW-"........... " ....
W"",h' '0 U>t.__.ocI

~r.. """ 'oft
""" -'­""'-- 2 _ eo-.o
~ ...._....

CIIl'CLE 234~ llUDlA S£IlVICE CAIIO

NEW JO GUNN AUDIO·FLEX
COAX NOW AVAILABLE FOR

ANTENNAS

Ca ll o r Send $2 .00 fo r Com plete
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149 Palmer Road , Snuthbury, CT 06488

(203) 264-3985

DIRECTIONAL MODELS
ALSO AVAILAB LE

SUPERICOM Bp·7S. 13 2
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SUPERICOM Bp·8S. 96
vonS.l200 ma ~.. more
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sem arebase Charge only.
BNSor BP·SS S65 00 '
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Vancouver, Be Canada V5X 3L2

(604) 32 1·1833

CfRCl.I 12 ONREADE:R SERVICE CARD

CMlCLl 149~ llUDEll S£IlVICE CAItO

uPS SE RvICE TO THE us MARl(El
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Bring things down for
safety and convenience.

COM·WfST RADIO SYSTEMS

Credit Allowed FOf Toll Calls

GLEN MARTIN ENGINEERING INC. ''A'~
Ate 3 eox 322 •
Boofl\lllle. Mo 65233 '. Y
816-682-2734 .. ,~

AEA, ALINCO, AMP SUPPLY CO..
ARRL PUBLICATIONS, ASTRON,
B & W, BENCHER, BUTTERNUT,
CONNECT SYSTEMS, DEHLI
TOWERS, DIAWA, HElL, HUS·
TLER, ICOM, KANTRONICS, KEN­
PRO, KLM, LARSEN, MFJ,
MINI PRODUCTS, MIRAGE,
MOSLEY, NYE VIKING, SOMMER,
SONY, SPIDER ANTENNAS,
TEN·TEC, TELEX HY·GAIN,
TRYLON,WSE DOCKING BOOSTER,
YAESU.
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FEEDBACK

In our continuing effort to present the best in
amateur radio features and columns , we 've
decided to go directly to the source-you, the
reader . Art ic les and columns are assigned
feedback numbers , wh ich appear on ea ch
article/column and are also listed below. These
numbers correspond to those on the feedback card
opposite this page. On the Cord , please check the
box which honestly represents your opinion of each
article or column.

" What's in it for me?" comes the cry from our
faithful readers, Besides the knowledge that you're
helping us find out what you like (and don't like).
we'll draw one feedback card each month and
award the lucky winner a free one-year subscription
(or extension) to 73,

To save some money on stamps, why not fill out
the Reader Service card , the Product Report card,
and the Feedback ca rd and put them in an
envelope. Toss in adamning or praising letter to the
editor while you're at it. You can also enter your
OSl in our aSl of the Month contest, All for the low,
low price of 22 cents!

Feedback # Tit le

1 History of lCOM 2AT

2 Remote Base Control

3 Yaesu FT-209

4 HT Remote Base Interlace

5 Make VIC Talk
6 Battery Charger

7 Easy Analog

8 ICOM BP-4 Charging

9 History of Handhelds

10 Review: Yaesu FT727R
11 Review: ICOM 12AT

12 Review: Kenwood TH21 5A

13 Review: Kenwood 205A

14 Review: Alinco AU< 2T

15 The BankerfT$-940 Kenwood

16 HT Amp Reviews

17 Consumer's Guide to HTs

18 Above and Beyond

19 Aerial View

FeedbaCk # Tit le

20 ATV
21 Barter 'N' Buy

22 DX

23 Fun

24 Hamsats

25 l ooking West

26 Never Say Die
27 New Products

28 Novice

29 Op Ed

30 Packet Talk
31 Profile

32 Propagation
33 QRP

34 QRX

35 RTTY loop

36 Special Events

37 Weathersat
38 73 International

96 73AmaleurRadio. December, 1987



AMATEUR CENTER

PAKRATT" Model PK-64

PAKRAn " Model PK·232

AEA'S FINEST

PHONE (605) 886·7314

CAll OR WRIT( fOR SPECIAL QUOTE
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Call O~ Write U~ Tod ay For a Q UOI"'!
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-!5C
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'"KL~I
L ARSEN
MFJ

MI", - P~JCTS

M'Q...C,E

t-KlSELE'

CALL US
NOW!

6E!..D€:N
BENCHER
BIRO
BUTTERNUT
CENTURION
CES
CUS"lCP... q
01 .... ....'....
E -(r1'1

'"'JSTlER

WE SERVICE WHAT WE SELL

...E....
A~ IN CO

AJ'1EQITRON
i\,f1PHEr>(l L

AJ'1P 5Uoo!.. y
.....>i HI,

....... TEN'lA
5PfCl ALISTS

....5T~N

5 &1oi

" ' MERICA'SMOST .ElI....u AMAnUR RADIO DlAU."

In 1937, Stan Burghardt (WI{)IT), because of his intense interest in~U l4Mr yt:'«" SELL-TRADE
amateur radio, began selli ng and servici ng amateu r radio equipment New & Reconditioned
in conj unction with his radio parts business. We stand proud of this H AM EQUIPM E N T
long-lasting tradition of Honest Dealing , Quality Products and
Dependab le ··S ·E·R, V·' ·C·E" !

Above all, we fully In tend 10 carry on this proud tradit ion with even
more new prod uct lines plus the same "ts ir" treatment you 've come
to rely on. Our recond it ioned equipment is 01the hnest quality with 30,
60 and even 9o-day parts and labor warranties on selected pieces.
And always remember:

Write todoy for our latest Bulletin /Used Equipment list,

CttlCl.E 9 2 0"'1 READER 5 EItVlCE CAAO

........ 4 til fi_ s!of"""'" Maryland~ Idd~ 1lleS1..

WE WELCOME INQUIRIESFROM CLUBS

• Repeater conUol clrcull ry makes
an interconnected repealer !rom
your two t ranecejvere

_ DTMF eeiecuve signalling
_ Simple Installalion

CES 510SA·1I FEATURES
• Simplex, Hall Dup lex, or Full

Duplex ceerencn
• Remotely p~rammab le Ircm any

telephone
• Powerlul 'Syllablc Sampling' uses

VOX circuitry to allow simplex
sampling only between WQfds

The 510$A·1I 1$ 8 lull teatured telephone mtercoerect capable 01bolh
la ndll ne . nd mobile init iated cene, The S'K)SA.ll is an enhanced version
of the popular 5lOSA 5man Patch and includes many additional lea·
l ures. With II'IOuSllnds 01 smart f't,lches in lhe field a lready. you can be
SUf8 of the value althis outstanding Inle<conne<:l .

Make The EJlMf£Connection

~E5
Communlcal ions
Electronic s
Specia lties., Inc.

803C S. Orlando Avenue
Winter Park, FL 32789

_7 0 0....

f/ORHAN TU~,
,,, <f~

~ IJ3WZZ
EN BU~N/f.HV

P.O. Box 1476 - severna Park, MD21146

HAM HAT
Don't be a stranger at the next
Hamfest or get together.
Display your NAME.
CALL. and HOMETOWN
on our attractive
baseball style cap!

Our caps have a white,
seamless trent with
COlored mesh back and
matching bill. They are one
size fits au. with an adjustable back.

PIeISIl~chllckor money 0Idef.plus

S3 00 sI'IClPIlQ rod IIatdD1 '* order.
Add 50 cent5 S&HIof eadl ao:ilJonaI

",....,

Best of all , each cap front is CUSTOM
EMBROIDERED in a color coordinated thread.

Hats come in: ROYAL BLUE, REO, and BROWN

GREAT GIFT IDEAl Order now for Christmas
SEND: First and/or Last Name (max 14leltersl Call (maximum 016

letters] City and/or State (max 14 lelters)
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edited by Richard Phenix

NETHERLANDS

Jos . A Stierhout PA'VDZ
PO Box 265
6950 AG Dieren-NL

expedition to Heard Island be­
came an SK after the expedition
returned to VK. He had the distinc­
tion of being the first into the log os
VK0HI on Dave's last expedition.
To hOnour his memory, the VK6
Division of the WIA, with a be­
quest of a small sum of money by
Hugh, has created a OX achiev­
er's award. I feel it would be fitting
if Dave was to be the first to
achieve this award , in Hugh'S
memory, not only lor what he has
done for the world's DX fraternity ,
but for his attitude of giving the
disadvantaged DXer a chance to
work a rare one, and his nonprolit
approach to amateur radio-a<e­
Ireshing approach and one within
the true spirit of amateur radio.

The Nethertands

(Slow but certa in : In June we
wrote a note to Jos in the Interna­
tionat section (under "Notes from
FN42, of course) which he re­
ceived in August, and here ;s h;s
response. Will he want to bea reg­
ular correspondent? Watch this
space for u,rto-date news only a
month or so ald.-Ed.]

In Holland we have a population
of about 14.5 million and about
15,000 amateurs with the A, B, C,
or 0 license. Every year the VRZA
(the Netherlands ham amateur sc­
ciety) organizes a big Radio
Campingweek in the most wood­
ed part of Holland: Laag-Soeren,
near Arnhem-well-known by sol­
diers in WWII. It is always held
during the week of Ascension
Day-so it was May 23-30 in
1987.

The ..Jutberg" is a big camping
and holiday park with many facili­
ties. This year we had more than
100 calls plus their families, with
caravans, tents, campers, and in
about 40 bungalows, Fox-hunt­
ings and sputnik (a very small
transmitter with only blee~bleep

signals) tnm tinqs on 3,5, 144, and
432 MHz were popu lar. The re
were a total of 17, lor OMs,
(X)YLs, and QRPs. There were
specialities for the different days:
Sunday, a puzzle-walk through
the beautiful woods for the whOle
family and visitors , and a "Ladies
Cafe " in the evening for XYLs

VK6FSAWARD

Speaking of VBK6 , Hugh­
VK6F(lying)S(aucers)-One of the
original organizers of Dave's last

mitment to his ANARE traffic , it
will be appreciated if, when he
does come on the air, all those
amateurs whO have Heard Island
conlirmed will let others make
their contacts. Last time, some-I
won 't call them true DXers­
didn 't do this ahhOugh they had
up to six contacts in their logs. I
teer sure Dave would rather spend
what precious time he has for am­
ateur radio giving the little guy a
go, instead 01 pandering to the
ego trips of so-caned "big guns."

OSting , This is borne out by
Dave's aSLing arrangements .
Dave's father, Noel VK3EVN, has
taken on the unenviable job of be­
ing QSl Manager: Mr. Noel Shaw,
64 Orana Drive, Watsonia, 3087,
Victoria, Australia. QSL cards for
the operation will be subject to the
usual transfer via amateur modes,
given propagation, if not, due to
poor propagation, a delay until
Dave's original logs are landed
back into Australia may be neces­
sary-so please do not expect
your card via return mail, as Heard
Island is one of the remotest
places on Earth.

Dave has requested that. for
Australian cards, an SASE will
suffice, but due to the high cost of
overseas postage from Australia,
two IRCs plus a self·addressed
envelope are requested. Person­
ally, I feel this is quite a modest
request as it will do no more than
cover postage, and none of the
cost 01 the thousands of cards this
operation will generate, particu­
larly SWLs via the bureau from
one area of Europe.

This approach is a far cry from
the few rip-off merchants whO now
seem to abuse a OX situation with­
in amateur radio.

Operallng Frequ enc ie s .
Dave's preferred mode of operat­
ing is to stay away from nets and
to operate as an independent op­
erator. He will be on the usual OX
frequencies of 80, 40. 20, and 15
meters, plus our NoviCe section,
21 ,195 MHz. His antennas will
consist of dipoles, using moderate
power from his transceivers. He
shOuld still put out a good signal
worldwide from his location .

It also is envisioned that Dave
will have six meters available with
a keyer on 52,170 from his shack,
using a TS660 plus amplifier . This
equipment has been loaned by Gil
VK3AUI. Other equipment has
been loaned by the VK6 gang.

I

VK,HI

At the time of writing this [Sep­
tember 9 , 1987] , Dave Shaw
VK3DHF (better known to the
world OX fraternity as VK0HI) is
aboard the Antarctic supply ship,
Nella Dan , headed lor Heard
Island. YESt He is going back
down to Heard Island lor a six­
month stint on this rare OX spot.

Dave, who is Electronics Tech­
nical Dllicer with the Bureau of
Meteorology, will be the radio offi­
cer for this scientific expedition by
the Australian National Antarctic
Research Expedition (ANARE) to
Heard Island. With the anticipated
upturn in propagation on the
higher frequencies, Dave should
be able to satisfy a big demand
that still exists lor Heard Island.

With what will be a heavy com-

can be requested by a U.K.
licensed operator for a visiting
licensed operator to operate
under his personal callsign for a
period of seven days or less.
There is no cost and the permit
can be obtained in about a week.
The U.K. op should wn'te: The Ra­
dio Amateur Licensing Unit, Post
Office Headquarters , Chetwynd
House, Chesterfield, England
S491PF.

AUSTRALIA

Jim Joyce VK3YJ
44 Wren Street
Altona 3018
Victoria . Australia

ROUNDUP

L icensing Information from
around the world.' Each month in
1988 you will find right here the
latest dope on how to get licensed
for opera ting elsewhere in the
world. [Any changes in YOUR
country recently? Let me know!
-eat

Here 's a timely tip ifyou're plan.
ning a visit to the United Kingdom: DaVf1 Shaw VK3DHFNK~HIwith
A Temporary Operating Permit Father Noel VK3EVN.
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And SO another year is about to
bite the dust, and again amateur
radio operators have shOwn the
countries of the world how to talk
to each olher-but nobody else
seemed to be listening. As usual.
LeI 's keep on setting an example,
however. Sooner or later some­
body will notice. And here 's a tip
for you if you want some tips about
international dealings. A free in­
formation packet on the subject is
available from OCI International.
Write for it, or call: Ms. Cynthia
Williams, Dept. 5026, tmemenon­
al and Domestic Negotiating Insti­
tute, PO Box 882, Red Bluff CA
96080; (976) 529-0246, Exten­
sion 5026. (OCI also has offices in
Helsinki, Lima , Melbourne, Paris,
Sidney, and Vancouver, BC.)

To help sel that example, here
are the December events you can
mention during those OX con­
tacts : National Day-Central
AfriCan Republic, 1st; Thailand,
5th; Bhutan, 17th. National Holi­
day-United Arab Em;rates, 2nd;
Laos, 3rd. It is Independence Day
on the 6th for Finland, 7-lvory
Coast, 9-Tanzania, 11-Upper
Volta , 72-Kenya, and 16­
Bahrain.

Other events: 1-Anniversary
Day, Portugal; 5-Discovery Day,
Haiti; 10-Human Rights Day in
several countries; 13-Republic
Day, Matta (and on the 18th for
Niger) ; IS-Statue Day in the
Netherlands and Bill of Rights
Day, United States; 16-Victory
Day, Bangladesh (and on the 23rd
for Egypt). On the 25th it is Christ­
mas, Noel, Weihnachtstag I ,
Navidad , ?')J..7J. , and
),,/\!. 1', .~ .. •~ .

26-Boxing Day. Canada and
Great Britain; 27-Constitution
Day, North Korea ; 28-King 's
Birthday, Nepal; and 30-An­
niversary Day, Madagascar.
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SEE

~

• 0,1uH to 2H in 5 Ranges
• 1% Basic Accuracy

~

• 0,1pF to 200uF in 7 Ranges
• 1% Basic Accuracy

~ .

• 0.1 ohm to 20 MegOhms in 6
Ranges

· 0.5% Basic Accuracy

If your only requirement is to
accurately measure capacitance,
t hen the AR- 3 6 0 0 i s th e
instrument for you. It 's the only
hand-held capaci tance meter
available that a lso measure s
leakage. Use it to measure from
O. I pF to 20,OOOuF in 9 ranges,
with 1% basic accuracy.

For information o n ou r
comple te line of quali ty test
equipment, including PAL®,
EPROM and EE PROM
p rog ramme r s, IC teste r s ,
OMM's, and OPM's, or for a
copy of our catalog, call us at:

(800) 654-9838

o AMERICAN
~RELIANCE INC.

With ARI's new AR-4600 ,
the first hand- held LCR meter
that also measures Dissipation
Factor. Measure a capacitor's
le ak age and capacitance too ,
thanks to the AR-4600's state­
of-the-art, fast-measurement
design that rivals bench meters
costing up to five times more.
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CURLY CODE'" Manual ONLY 56.50
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MEMBERSHIP APPLICATION
Name

Street
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-_- E . _
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The American Radio Relay league
225 Main SL Newington, CT. 06111

Features: Deluxe CMOS
Electronic Kayer

-----------------------------------

ModelOlE'« $75.95
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aST, aSL Bureau, Awards. Low Cost Insurance, Operating Aids.

Government Liaison and More-Much More!
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RAe
ELECTRONI CS. INC.
'306 RAND BLDG.
BUFFALO, NEW YORK 14203
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Plus $3.00 5tH NY R., ldent. sdd I••

Send For FREE Brochur. on Full Product Line

CIRCLE 146 ON RUDER SERVICE CAIID
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• sell comp,./iflfJ do,• .-nd dU"',• Bo," dot .1Id flUft m.mory
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THE SM HAM POPULATION

The total number of ham li­
censes is a little over 11 ,000.
If you leave out the club stations
(SK and SL prefixes) , the num­
ber of private licenses is 10,400.
The 1986 incr ease was 2%.
Sweden has fo ur c lasses of
license: A, B, C, and T. Class A
is the highest, with all band/
mode privi leges and 500-Watt
power input. Class T (Techni­
cian) is a no-code license for
VHFfUHF.

The re are thoughts of re­
structuring this system in order
to ge t a better correspon­
dence with the licensing systems
in other European countries .
One of the discrepancies is
the code requirement. For SM
Class A, a code speed of 80
letters/minute (16 wpm) is re­
quired, while most other countr ies
require on ly 60 (12 wpm). The
Class B would be discontinued.
The remainder would be a Novice
Class and an Advanced Class
for HF and VHFfUHF, and a
no-code Technician license for
VHFfUHF.

These thoughts are just in
a very early discussion stage, and
have come up primarily in order
to facili tate the comparison of
licenses for the European visitor
license according to the CEPT
recommendation . The CEPT
license was not implemented
in Sweden th is tourist season ,
and visiting hams from other
European countries had to apply
for a regular visitor license as
before.

NEW AWARDS PROGRAM

SSA (the Swed ish national
ama teur rad io league) has
renewed its award program. The
new awards of in ternational
interest are WASA (worked All
Sweden Award), HASA (Heard
All Sw eden Award) , and SlA
(Swedish Locator Award). Janu­
ary 1, 1988 is the starting date
for these, and in my next column
I will give you details.

To give you a fair chance to
finish for WASM I and WASM n,
the last date for valid contacts
for these two awards is December
31 , 1989. This means that if you
have not started hunting, you can
go for both old and new awards
during the comi ng two years!
Good lucklBl

This continues SMfACOP's report ,
begun in the November, 1987,
issue.

can Embassy, and came to re­
place Don Reibhoff exCT4AT,
who died in a tragic accident in
Spain. ISee Portugal in the Inter­
national column for July, 1987.1
Bob has had several nice calls in
the past, like 5A4TH-and 5AH S
club station-(1957/58), EL2AC
(1963165) , PY1ZAZ (1971 /74),
and PT2ZAI (1982/86).

We also have another American
Embassy f riend, J oe Lutz .
around; he often uses CR7DKG
for contests. Among several calls,
he h as b ee n W7ZaV·KG6 ,
KG6AAY, W7LPF·DU2, and 5B4.

SWEDEN

Rune Wande SMfACOP
Frejavagen 10
S-15500 Nykvarn
Sweden

Marti Laine OH2BH (L) and Juan Rosales EA91E in Andorra. F6EXV in
background. (Photo by CT4NH)

Rosales EA9IE. Among the sub­
ject discussed was a proposed
DXpedition to the Saharaui Re­
public (Spanish Sahara-Rio de
Oro-EA9Iand) for which the call
will be S0RASD. Details will be
announced. Information may be
obtained from the LymeOX Group,
FO Box 351, 26080 Logrono,
Spain.

New Look for REP. The new
board of directors for REP (Rede
do Emissores Portugueses) is do­
ing much to give us a whole new
look. If you are in lisbon, do not
hesitate to visit this old and inter­
esting club , at Rua D. Pedro V 7,
4fh floor (telephone: 36 11 86). A
personal compu ter ha s be en
bought for the club; and every
Thursday their Radio Bulletin is
transm itted on VHF (later on HF)
with information abou t DX,
awards, club news, and so on.

CT1AVW is back. Our good
friend, Bob Arceneaux CT1AVW
(K50DD in the USA), is back in
lisbon. He works lor the Amen-

PORTUGAL

Luiz Miguel de Sousa CT4UE
POBox 32
S. Joao do Estori/2765
Portugal

EA9 DXpedition . The Lynx OX
Group of Spain organized an in­
ternational DX convention in the
Principality of Andorra last May. (L to R, standing) CTfUA, CT4NH, OH2BH; CT3BMandC31LOin front.
The group's chairman was Juan (PhotobyCT4NH)
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only. Tuesday: for the OMs, an
excursion to the biggest cycle fac­
tory in Holland, in Dieren, and for
the ladies a demonstration and
lecture for making Chinese food
[Mi-Hoen). That even ing every­
body was eating Chinese!

On Wednesday we had another
high spot: a barbecue party with a
45-person Big Brassband which
later guided a ch ildren's proces­
sion with Chinese lanterns, and
later, dumplings.

Ascension Day itself is always
the busiest. We had a flea market,
and 1,000-1,500 visiting hams
came from everywhere , The Gen­
eral Post-cttlce was there (they
are the ones who give the licens­
es) with a stand from the R.C.D,
(Radio Control Service), and a
video was shown of their work.
They demonstrated filters for
avoiding BCI and TVI, and gave a
complete computer report of TX
and RX from hand-held z-meter
portables. In the evening there
was Bingo with $2,000 worth of
prizes, such as a Philips comput­
er, donated by many sponsors .

The crowds begin top thin OUI at
this point, and Friday was nearly
the end, with a s-rnan dance band
playing until early Saturday morn­
ing. Then there was a goodbye
meeting over coffee, and discus­
sions about what to do for the next
Amateu r Radiocamp in 1988­
which will be the 25th camp.

Besides the organization crew,
there were two for daily transmis­
sions: one for the daily camping
broadcast giving the results of
competifions, DX news, weather
forecast, etc. . and the other for the
daiiy ATV transmissions, showing
what the video group had filmed in
the camp during the day- with in­
terviews, weather cards, etc. Dur­
ing the whole week, XYLs were
making asos with the whole
world!

Are you interested in our 1988
plans? Write to me and ask!



"I convinced my club to buy a repeater
controller ACC and I'm glad I did"

Our grou p d ecided to upgra de our repeater system and
I was the one asked to inves tigate.

We've a lways tried to have the best system around so it
was time to make some changes. We n eeded a control
sys tem that was relia b le . ea sy to hook u p . ('051­
effective . a n d something tha t would free the tec hn ical
guys for more in teresti n g p rojects than just keeping
t he equipment running.

Everyone in the clu b put a few buck s into th e pot and it
wa s ours!

We've found the voice messages a nd telemetry make
usin g the repeater more fun. The convenience of
rem ote progra m m in g a n d au tom a tic scheduled

advanced
computer
controls. inc.

operation Is remarka ble . Not to m ention the m ost
sop h is tica ted a utopatch eve r designed for amateur
li se. Later we added the Digital Voice Recorder for
personalized IDs. bu lletin boards. a nd vo ice mail.

ACes prod u cts a re sta te-o f-th e-a r t com merc ia l
quality and b u ilt to la s t. Workmanship so solid even
the milita ry uses th em.

What im presses me even m ore . though. Is the support
we get from the staff at ACC - both before an d after the
sale. And they protect ou r investm en t th rough Simple
plug-in softwa re and ha rd ware upgrades ... n ew
featu res and capabilities tha t keep our club on top.

I feel good abou t recommending Advanced Com pu ter
Controls' repeater cont rollers. After all . It's m y club's
money that was s pent and my reputation that was on
the line.

2356 Wal sh Avenue · Santa Clara, California (408) 727·3330

CIRCLE 1 ON RUOU SERVICE C.t, 1l0
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CIRCLE 89 ON RE" DER SERI/ICE CARD

COAXIAL
DYNAMICS,
INC.

Model 81000A is a thoroughly engineered, portable, insertion type wattmeter
designed to measure both FWD/RFl
C. W. power in Coaxial transmission lines.
81000A is comprised of a built-in line
section, direct reading a-scale
meter protected by a shock·proof
hOusing. Quick-match connectors,
plus a complete selection of plug-in
elements, gives the FRONT RUNNER
reliability, durability, flexibility
and adaptability with a two year
warranty.
Contact us tor your nearest
authOrized Coaxial Dynamics
representative or distributor in
our world-wide sales network.

15210 Inclustrial Parkway
Cleveland, Ohio 44135
21~267-2233

1-8OO-COAXIAl
Telex: 98-0630

Service and Dependability...A Part of Every Product

Measure Up With Coaxial Dynamics
Model 81000A RF Directional Wattmeter

$ 10.50
14 .50
17,00
16,00
1850

BALUNS
Gel POWER to 'fOU' ..,ntl/fln.ll' Our Balunll ••e

,Iready wound.IInd r••(ly tor Installallon In )'OU'
I,aosmatel'! 01/ you may enclose them In •
_thel'prOOI box.IInd connect lhem dlrectly.t
1!'Ie .ntl/flna. They .rede,lgned fol').3l) MHlOP­
...IIlion . (See ARRl HandbQolo. page. '9-9 or
&-20 I()I' construction de,-UI .1

100 Watt (4,1, 6 :I . 9:1 . Of 1:1 ImpHan<.-..,""'t _
Onl.." ..11,"n"mlICh I KW 14:1 ImlHld.""o)
Unl,.,...1Tr" n"""'lt h 2 KW (4 , 11~.nc.)

U/II.erul f'.........oh I.W I6't , 9 -1 .. l:! _HlKl_1
~Tr""""'<h2I\W (1l,1 .9 · 1" 1:1_1_1

Kcadl l0 V'l' Tough Full u gall''''..er
Fa'te'l ln,wll He 'ihle ~o l........y Traps
Coo., F«d K.hl -Proof 1,0 .... :-;"'....
102 f~t Ioo'g :'J(X) v In",1 'e..er COIT"<k,

lnf'" ~* '.iI.'... l $;,9'::1-~'
1971'\ Uik l.aroe 1300E. A nft'n naJ ~rf'st

Pro'o.L:TlI4(,(14-:'l3l1 010 11 .H.a· l(lll ~

:\1ull iha lld QRV IM· JO n ipole/V/Sloper

- 1"- - - -

CIRCLE 18 6 ON READER Si:R~ICE CARD

tf fJ IICOM!

• Sparks, NV 89431
, vr!4 ~!

ICOM IC·275

VAESU

YAESU FR·757GXII

ICOM IC·28A

12 Glen Carran Circle
(702) 331·7373

KENWOOD TW·4100A

KENWOOD

VHF/UHF Ampli fiers
2·3113Owln • 110WDUI
2·232w In • 3Owout

• GaAsFET Receive Pre-amp
• American Made
• call lor LOW Int roductory Prices

Call Toll FREE: 1·800·345·5686
AEA· ALiNCO. ALPHA DELTA· AMERITRON • AMP SUPPLY. ANTENNA SPECIALISTS. ASTRON •
B & W· BENCHER· BUTTERNUT. CUSHCRAFT. HUSTLER. ICOM • LARSEN. KANTRO NICS.
KENPRO • KENWOOD. MIRAGE/KLM • MFJ • RFCONCEPTS. TEN·TEC • WELZ. YAESU & Many Others

CIRCLE Ul90N RUDER Si:R~ICE CARD
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IIeOMI
Developed by Gordon West. WBl5NOA.. RlOtO
Sd'Ioo( Inc.. ,~ . "chA:Nf tIM Oy tCOMA~
Inc. February 1987

Amateur Radio
HF Band Limits

28 MHz

I
•IOVICElTECH

;ENERAl

~VANCED

XTRA

• NQVICflTECHNICIAN, CW ONLY

NOVICEITECHNICIAN VOICE

• GENERAL VOICE, CW, SSTV, FAX

28.5

I

- ADVANCED VOICE. CW, SSTV, FAX

• EXTR A VOICE, CW, SSTV, FAX

• CW, FSK

iii NO PRIVILEGES

29.6

10
METERS

12
METERS

24.990 MHz
I

FM

;ENERAL
JJVANCED
XTRA

21 MHz 21 .025

I I
IOVICE/TECH

;ENERAL

~VANCED

XTRA
14 MHz

I
IENERAL

~DVANCED

XTRA

21.1 21.2 21.225 21.3

I
21.450 MHz

15
METERS

14.350 MHz

20
METERS

IENERAL
lDVANCED
iXTRA

CW & FSK ONLY - MAXIMUM POWER 200 WATTS OUT PUT

30
METERS

7 MHz

I
7.025

I
1~25

I
7.300 MHz

I
)

40
METERS

3.5 MHz 3.525

I
IOVICE/TECH

;ENERAL

~DVANCED

XTRA

3.775

I
3.850

I

OX WINDOWS (1.825-1.830. 1.850-1.855, UNOFFICIAl)

IENERAL
lDVANCED
iXTRA
~: : .:~

CW & VOICE ONLY · NO RTTY OR SSTV

"New Novtce/Techmcian to meter voice and digital privileges effect ive March 21, 1987.
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Photo B. Japan OX News editorJR1AIB (left) greets 1987DXpeditioners
Einer LA1EEI3 Y1EE, Miss Bharathi VU2RBINU4APR, and Mr. Suri
VU2MYNU4APR.

Dx
Chad Harris VP2ML
PO Box 488 1
Santa Rosa CA 95402

THE OX YEAR IN REVIEW

OX and n x ers excelled in 1987.
Low-band propagation was the
best in years, especially on 160
meters. As expected at the bottom
of the sunspot cycle, low level
solar activity and a minimum of
solar-generated noise kept long­
haul propagation on 160 meters
well above average . Even the usu­
ally-difficult polar path opened
wide several days a week during
the winter months. ON4UN made
good use of the co ndi tions on 160
meters (and the new 160 meter
allocation in Belgium) to wo rk
more than 100 countries on Ihe
band in th e first few weeks of
1987! The same low absorp­
tion and good polar propagation
helped 40 and 80 meters as well,
and many DXers added 10 their
band-countries totals in 1987.

The higher bands were remark­
ably good, considering that we
were at a solar minimum. Twenty
meters often stayed open well
past local sunset , and the low ab­
sorption permitted lots of long­
hau l QSOs. Russian signals
poured over the North Pole for
much of the year to the delight of
oorast chasers. Fifteen meters
opened occasionally with good
signals on east-west paths as well
as the easier north-south paths.
Even 10 meters opened between
the East Coast and Europe and
between the West Coast and
Japan a few days of the year. This
will soon occur daily. Evidence
mounted all year that Sunspot
Cyc le 22 began i n Septem­
ber 1986.

A Boost for Awards

The OX Century Club Golden
Jubilee was an enormous suc­
cess. Thousands of DXers world­
wide applied for the handsome
award, Pileups were fierce at the
beginn ing of the year . DXers
raced to work the easy countries
all over again. Although the con­
cept of a " fresh start" for OXCC
won little support, nxers didn't
hesitate to "start ove r" for the
Golden Jubilee award. The award
spurred some interesting compe­
titions, as DXers defined their own
version of the award . Some aimed
for working 100 countries in the

Hams Around the World

shortest time, such as W6GO,
who work ed country #100 at
00422 on Jan. 3, just over 48
hours into the new year. Other
DXers set their other goals, such
as QRP or single band . A few
dozen dedicated DXers earned
DXCC Golden Jubilee Times 2,
by working more than 200 coun­
tries in 1987! More than 280 of the
317 OXCC countries were on the
air in 1987.

A host of active resident (or
long-term visitors) boosted Dxers'
country totals resident (or long­
term visitor) operators. The best
example of th is is China, which
was the Most Wanted country in
the world as recently as 1980.
More than a dozen active BY sta­
tions, and good polar propaga­
tion, put BY in thousands of logs.
5A0A in Libya was the most work­
able 5A sta tion in years, and
7J 1ACH on Minami Torishima
made more than 20,000 QSOs
in 1987. Other active rare sta­
tions included 9N1MM in Nepal,
VKllGC on Macquarie Island ,
ZL8HVon Raoul Island in the Ker­
madecs, JX9CAA on Jan Maven,
SP5EXAlJW on Spitsbergen, and
FT8ZA and FT8XA in the French
Antarctic countries.

The Year of The DXpedition

If a single word characterizes
OX in 1987, it is DXpedition.
Dozens of well-organized and
well-run Dx pedrtlons made hun­
dreds of thousands of contacts
with deserving DXers worldwide.

The highlight of the year was, of
course, the Peter 1 Island n x peor­
tion by 3Y1EE (LA1EE) and
3Y2GV (LA2GV). Einer and Kare
braved isolation, sub-zero tem-

Photo A Martha WN4FVU and
Carl WB4ZNH Henson were
among the 4MfDARV Aves Island
OXpeditioners.

peratures, limited food, and enor­
mous pile-ups, to put Peter 1 on
for the first time ever. The pair
made more than 15,000 contacts
on all bands and modes, while op­
erating almost non-stop. Kare ac­
tua lly Ietl asleep at the rig on more
than one occasion. That's dedica­
tion!

The Aves Island 4M0ARV trip,
and the Revil1agigedo XF4DX OX·
pedition were also highly success­
ful nxoecrtrcns. Miss Bharathi
VU2RBI led about two dozen Indi­
an amateu rs to the Andamans
VU4. She worked 15,000 Dxers
herself during her 45-day stay,
The Greeks finally managed to ac­
tivate Mount Athas SY for the first
time since the early 1980s.

Many small groups and individ­
ual DXers showed that uxcecn­
tions don't have to involve dozens
of amateurs , nor cost tens of
thousands of dollars. Bob Winn
W5KNE and Jim Smith VK9NS
opened Cocos-Keeling VK9Y and
were followed by a host of others.
Jim went on to Christmas Island
VK9X, to the delight of many
DXers . Some of the Reunion Is-

land hams put the tough French
African islands on the air: Trom­
elin, Juan de Nova, and Glorioso .
And, of cou rse , The Colvins­
Lloyd W6KG and Iris W6QL­
spent the winter operating from
that same region . Wallis Island
VK9W, Cocos T19, and Heard VKJ
0, were an active in 1987, thanks
to DXpeditioners. Brazilian ama­
teurs managed to ac tivate all
three PY0 islands in 1987: St. Pe­
ter and SI. Paul Rocks, Trindade .
and Fernando de Noronha. Even
the Russians got into the act with
numerous DXpeditions to rare
cotasts throughout the country .

There were a few flies in the
oxer's ointment in 1987. Two
ground-breakers in OX are now
Silent Keys: Don Reibholl K7ZZ
and Joe Ahumada LU2DX. Don
was a mainstay from Southeast
Asia in the '60s and '70s, and sue­
cesstcuy promoted amateur radio
throughout the region. Joe was
a pioneer DXpeditioner in the
195Os, paving the way for hun­
dreds of others in later years.
They will be sorely missed. Iris
Colvin slipped and broke her hip
in the Maldive Islands, but was up
and around at Visalia and Dayton .
She is all again with Lloyd on their
annual multi-country nxpeomon.

The Outlook for 1988

The OX outlook for 1988 is very
favorable . Sunspots will swing
back quickly to bless Dxers with
good 15·, 12-, and t o-meter open­
ings. Twenty should provide OX
possibi lities most of the day and
night. The low bands should be
fair to good in 1988, before In­
creasing solar activi ties raises the
noise level too much . Several
major DXpeditions are in the plan­
ning stages for 1988, and even
if just a few of them come off , it
will be another good year for
Ox ers! Look for Bouvet 3Y, Viet­
nam XV , Spratly 1S, Andam ­
ans VU4, South Sandwich and
South Georgia VP8, Marion Island
ZS8, Laccaoives VU7, and others
next year .

DXers can keep up to date on
current happenings in OX by sub­
scribing to one of the weekly DX
newsletters . To help at least one
reader of this column improve his
or her DX score in 1988, I will give
away a free one-year subscription
to The OX Bulletin Just send your
name, call , and address (or a aSL
card) to P.O. Box 4881 , Santa
Rosa CA 95402, before the end of
1987. On January 1, 1988, I'll pull
one card out of my hat, and send
that lucky DXer a free subscrip­
tion . Good DXing in 1988'fJ]
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Bob Heil K9£1O
HeU Boulel'Cl rd

Marissa IL 62257

Remote
Base Control

Work OX from y our HT!

...

1,;;1
~

achieved by connecting the speaker output of
one uni t through a limiting and pre-emphasis
network to the microphone input of the other.
Microphone output levels are on the order of
50 uV and a speaker output may provide 2 or
3 volts. so an anenuaror pote ntiometer must
be used . A 4 .7·kilohm resistor and a 0 .004­
uF capacitor provide proper audio shaping .
Fig. 3 shows a typical ci rcuit.

Testing

Once the circuits are wired a nd th e
transceivers are connected , testing of the
circuit is simple. Rotate the squelch control
of transceiver A until white noise is heard .
Th is shou ld activate the PTT li ne on
transceiv er B; white noise shou ld be heard in
uhird receiver tuned to output frequency B.
'Adjust the level-control potentiometer for
proper de viation . Rotate the transceiver A
squelch control back to the " quiet" position
and repeat the same tests for transceiver B.

the schematic diagram of the simple remote­
base T-R control interface for transceivers
using either positive -voltage (active high) or
negative-voltage (active low) squelc h cir­
cuits.

Audio coupling between transceivers IS

...-- ~Cl_ .~
'-r:::'.•. iF'~••

.,,-- - - - - - - - - -

Fig. 2. Schematic diagram of the remote-base control interface. Use the
circuit shown in Afor transceivers that provide an •'active high ' 'from the
squelch circuit; insert the components shown in B at points A. B. C. and D
f or ' 'active tow ' squelch circuits (OJ . 02-red light-emitting diodes; KJ.
K2- 0POT relays, J2-V coil. 2-A contacts).

Interconnection
of two transce iv­
ers for rem ote­
base operation is
simple and can be
a ccom p l is hed
without a lot of so­
phisticated control
and audio inter­
fac e ci rc uitry .
Refer to Fig. I .
The squelch cir­
cuit of transceiver
A act ivate s th e
PT T line o f
transceiver B. At
the s a me t ime ,
speaker audio is
applied to the microphone input. This is
basically how a repeat er ope rates , but,
in an RBS , th e repeat ing pro c e ss is
reversible . The squelch circuit of transceiver
B controls the PIT line of transceiver A, and
so on .

Finding the proper control voltage in the
squelch circuit of each
transceiver is perhaps the
mo st difficult ta sk in
building the remote base,
Many of the newer radios
have an LED to indicate
s ig nal presence (open
squelch) . Usually, a one­
transistor switch in the
squelch circuit supplies
positive voltage for the
LEO . Thi s posi tiv e
voltage can control the
circuits in the remote­
base interface . Fig . 2 is

station using this setup . At W9GOEtR in
Marissa , Illinois, a remote In-meter FM
sys te m is linke d o n 220 MHz to the
2-meter repeater , allowing the 2-meter
users to enjoy the fun and thrill of work­
ing DX through the z-meter repeater.

Build a Simple i------------- -;=.:::;======:-l
Remote Base

;I ,

~,~
_. --- --- -../ ~ -- --- --._. ,"'.... --

g
--- - • • --- - -

• •_( OOO1"l u.K

. .. . _ ' _ · _ . ... r .._

Fig. J. Block diagram ofthe remote-base system.
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What Is a Remote Ha<ie?

A remote base is not a repeater , although
the two are similar . A remote-base system
(RBS) usually co nsists of two transceivers
operating in a crossband-linked mode , as
shown in Fig . 1. One of the linked stations
has complete control over the link opera­
tion. This control station turns the link on
and off and performs other control funct ions
over the air .

In contrast, a repeater cannot be controlled
on the input frequ ency . The frequencies used
for a remote base arc not impo rtant , except
that the co ntro ll ing station must operate at or
above 220.5 MHz and on ly unoccupied sim­
plex channels should be used (to prevent
QRM to repeaters and other simplex users) . I

A remote-base system can effectively tum
a portable QRP transceiver into a high-power
base station with high antenna gain . Many
remotes use ID-meterequipment located on a
mountaintop or tall building and control this
remote with a UHF or VHF link ; DX stations
can be worked from a hand-held or mobile

D uring the past few years, the cost of
commercial VHF and UHF FM equip­

ment for the amateu r market has dropped
radicall y. This fact , coupled with the popu­
larity of small hand-held transceivers , has led
many amateurs into building remote-base
systems. which can increase the range of a
hand-held from a few miles to hundreds or
even thousands of miles.



CIRCLE 1 78 ON RUDER S EItVICI CAAD

.... ................ PRESENTING ................ ....

CABLE TV
DESCRAMBLERS

.... ........ .... .... STARRING ....................
.IERROLD. HAMUN. OAK

AND OTHER ~" "0Il1S .......-ACTURt:1IS

. ~" ._""" "",,"" ""' -"
·~,~~ .. u~
• e-wRS _ 0 "'""""$IOO<_l'O MO<.OtS

_ nnl CATALOG Ofotl.'I' I.aoo.J4~.z1

POll~~ 1"1"116-5914

~LQrsen Antennas
The Amateurs Professional"

see your favori te amateur dealer or write for a free amateur catalog

INUSA: Larsefl Eleclronics , IIIC ., 1t611 N.E. 50th Ave. , PO. Box 1799. \'atll::olIver. WA 98668. 206-573-2722.
INC'ANADA: Canadian Ursefl EIectrooiCS, lid.. 149 west 6th Avenue.vancouver. Be. V5Y 1K3 604<872-8517,

Nowthat
youcanspeak,
talk toLarsen.

...T S-940S OWNE RS ...

CIIK:LE 61 ON AEADEA SEAVICE CAAD

Send che<:k 0. money o.der for $49.95 to:
Inventron Lat..
P.O. Box 1882

Brook line , MA 02146

CIRCLE 2 3 ON AEAOEA S EAVICI CAAD

O~"LY USI~G 10 :\1E.\IOfUES!
HATEnlAT fUDO}:S 1IA....l( SWITCH?

THE BA." KER Iet.)'ou acceNI . 11 40 ~1TI(Iri~ from
the fron t panel!

".Just presa the "VOI CE'" button to .tep through all
""OM

"Board just plugs in- no modilieatiotu to your rig'
"I""tallo and rernoYft in minutft. ,iuot hke the
optional voice . ynthHi Ul' board

"Tak,." no power from badlUP batter;,."
"t · )'ea. walTa nt)'

Notec THE BA." KER eannot be u ..,.j ifyou have the
optional voice .ynthealteT board installed .

Novice Enhancement opens up a
whole new way for novices to com­
municate.To make the most ofit, talk
to Larsen Electronics.

We'll tell you how Larsen antennas
can greatly improve your powers of
communication. We'll also explain
how Larsen 220 and 1296 MHz
antennas are designed to give you
the best performance.

lalk to your Larsen amateur dealer
today, and see ifLarsen performance
doesn't speak for itself.

,-
re ,,~_.
J. ". ty= ,,-

-- . -~lr'

Fig. 3. Schematic diagram af the remote-base
audio circuitry. This circuit must be duplicar­
ed to interface each transceiver.

Other Thoughts

Many types of control ci rcuitry can be
added to th e remote ba se to provide
nice fea tures . Why nO I use a DTMF
(dual-tone multi-frequency) pad and asso­
ciated decoder to change the remote-base
frequencies? Should you really gel carried
away . you cou ld eve n buil d ci rc uits
that would re motely turn a d irectional
antenna.

"A remote
base is not

a repeater. "

The new series of HF rigs (TS-430S .
IC-740), which have active squelch circuits
that operate on SSB signals, allow the re­
mote-base contro l to be used between the
VHF or UHF control frequency and any of
the HF bands. This allows you 10 move
around free ly with a rubber ducky/HT on
VHF talking on 20 or 40 meters, lei' s say . It
is tru ly talk ing to the world with you r rubber
ducky!

All that is necessary is to find the point in
the HF rig where that squelch circuit raises a
voltage potential from 0 to 3-4 volts DC
when a signal is received.

The success and fun of an RBS is limited
only by the imagination and skill of the
builder. Why not grab a soldering iron and
build yourself a system? It will pique your
interest in VHF FM'IiIJ

References

1. See FCC regulations, Part 97 .61(d).
2. Parts lor the remote-base system are

ava ilable from Heil Sound, Ltd., NO. 2
Hail Drive , Marissa Il 62257.

•Bob K9EID, founder of Heil Sound , Ltd. ,
was a pioneer in VHF and UHF work in the
early ' 60s. He was named Ham ofthe Year at
Dayton in 1982 for att racting young people
into ham rad io .

73AmateurRadio • December, 1987 107



1987 NDEX
HUMAN INTEREST--,--
Hoslory 01 Hil;;'...._.. """""'"'"
...., IllIC(lt,l VoT
Ib."andGnd~

""""""you. fQl;l.Can6eAnSOB

--......... prtdcb patUI_ otlht fI.CIn

f"'" PIee. '" w-.. Corrm..ncioon
The WorIIf' .... PopoNr _
a'ftIl"'II VHfo\H' OJ(olg
.,1CaIII'll01._
""' .....-,,01 ....__..'

."..,.
w_
""'""'.
"'",,~

I(I Y5O.....

~ pI,

"" ,»
AUG p24
DEC p 30
DEC P 18
SEP P 33

""" sss
FEe I' 401

FEB p.4O
~AY P 36
MAY P 34

DEC p 42
aUG p49"" ,.
ocr ,,,
DECp26

JUN P_24
OCT P24

OCT p30

OCf p 37
SEP P11
IoIAA p.18
oct ,~

OCT p.20
OCT p.34

ocr , ,,

APR P36

JAN I'Jll

"" , ~

FEe pM
NOV 1' 20

..u. p.15
FEe I'lf
v.AY ~ 15
aPR p.18
SEP p '5
AUG p 15
JUN P 14

APfl p.19
APfl P 19
MAR pIe
JAN 1'19
0"' ,
JAN P 19
JAN pIe

JAN P19
aPR p.19
JUL P 15
AM e.ts
MAR P 19

DEC /1 28

"" ,».. ,~"" ,~
Sl:P p16"" ,,,

..... , ~..
, ~

FEB 1'.32
aUG p29
FE B 1134
FEB p~

NO\I p40l

W.""
WMUZ~

K3NXU

""""W""',

"'"w_

..,.
wases,
,~..

...
"""....
WWZ

weccc
,,~

wsooc

"'"~1 11

171' 00'1 11' ''"',110''

' '''-''"""- ,.""'•••••Q,,......

:ltd HowardW Sam. &Co
Nemal Eledro,ncs International
prodUCl Q"""

--

....-.._.....
A'" IIII1p '""" 'fW'"'- • 13--"'YfWlg QIIt ""l1'l- at""" b' ..._..-
_ 'fW' OOOU PC8I

2J.cmband isttle klastunderstood~
Enhlnurr.enl

modifict1<31l oJ l microwave caVity
safe melhod, 101' _ "II micmw"""....
compltltpl¥4 101' buoIdong your """

--~----­tcIIclO' 01 c:irtuII to' 23cII'I
buildI_bl_and sumtI"

WlCl_llOO-9OO 101Hz

_'fW',..-.willol pClt*o'4 .....
f\eclIoctd

TIOI_ clop o/ItI1; bog beneIIs
""""'" dIlIlill _ 1IlCnl W9"Y Q111....."....
JIldI< """ TRON
JorIy"""" 6aucl QIIa bu<lgtr
VJC.I>flle!ypt prmr
.. ter!aoe pIqecIb 'fW' VlC-20

- .... 1ItIo'Ig
_ 'fW'OOOU~ I!POll'I b

1000< ...... _

'"**"'"b'....., 1I.lJe ..1he-pIllh4..-"Ill hanI _--l:ONII.CCP'I 01 anoppong lIpS

int, rlace IlIIt I~s lust aboll! any machine
Swan <SO newlile with1~ ""0
100M~ chorgong<lpIm
A_etIlt IeCe'tSCl'Y for !heTS-~.....
II" en ptCIotl """ !COM lC-VoT_0;_SA-2!iOO

buildItoI_ to'1_andlCltO'O!l'
..a ...... llllO-9OO ...Hz

E4*Oo 'll your Hrshllnzans

B o oks Catalogs and Tapes
aTCG<Ode
AlOlio ICOp-Aml' AwIicallM!,
Cable endConneclor GIOde
ConlactEast
Oa>ie CaIalog
F"st BooI< 01~n Eledronocs

Fun f'I'Ojeets and Second
Forretl IoIimt ' Corcuil Scrapbook II

Frea HeaIh Ca!aIog
Frea Midian Calaiog

""'"'''''''''­-­_ To Rud SChemaocs

Antennas--­"'..­
.....~....... 0\4Ilt....
1U__¥ld~sr--

t.lCIbII "- f n&nd""' .......I\oIalong T__ IiarllwJrt
fn&nd 2n'fl ,2S/7OClr,l

Suourtlan F'>ed .........
Two _ "-TlJ'Ie'S
VaIor2pk$2
WidlIBand ItIleMas

PICk.. AI

S/w:>to1I'i\i So!Iware
TIP, Tap. Tap.ClunI<
VIC·20 Belm RoIor Int<>rt_

MODIFICATION
MICrO """sa
Revi... a Dying Swan
s.m;.Rapid HT Charging
f"'Banker'

Everyman's ~lCrowave Amp
GLIIlnand IMP~n Devices

MICROWAVE
~ Guidoi<J T,,"' oJ 1.2 GfIz

1l\ocfoW. ... BlOldmg !IIodcs:
The SolIan Special
~ EkiIding !IIodc......

The OooIlle-Al'e oced IoI"'If
Sa\tIfe TV '*- eon..... ..
TV f .... Si:a'lrlIfeon-w

M ISC E L L A N EO U S
ecr...m.'s G<IdI!., Hrs

::~:';"a.,.,,,,•• 6<.tytr's Gurlt

MOBILE
TheCe/llAa' PtlonyAnl8M1

NEW PRODUCTS

I/O
co."",_
0.--A.ren1 S1a'Olr<;l e,

_1Nl..-td OTVF dI!alder
.......VCT..

" ......

PC8I From TEC<'OO Fa
Rdll No.- BanI<""...,-The GIl.-RobDon Solo-.

You. TQI;I, can Be AnSOB

JaN II 34
AUG P~3

FEB p:l2
DECp Hl6
May I' 36
NOV P 34
FEe I' 28
ItIAY P34

ocr ,,,
~ pI,

JAN p27
~AR P 401
JUL I' 30
JAA p~

FEB I' 101

.......,

... ,»"" ,,,
SEP I' 43

"0''' ..

NOV P32
FEB II 18

oeCpS2

oec p20

..... ,~

FEB p28

SEP p.27...."
DEC .~

'''''' »oct ••
ocr ".SEPp35
SEPp33
DEC .~

FEB pill

......"
FEB p40

OCT p20

OECp4.4
SEP P ,2~

SEP p27

SEP p41
SEP P 19
SEP P36
SEP P2~

SEP II 22
aPIl p,36
SEP p 16

..,,"~
SEll p~
SEP p43

"" ."

WB2EMS
KSJRN

,"e

K6YDW

W""

""•.,
KE7C
KE7C

WE\4YOD

"'''w.."'"
~

0"""""
"""

W82EOV
KF~BI

WA1GPO

WO'"
K41PV
W,,'"
'""W'"''''W9THN
woo",

'0''"

"'.

-""...'"

AUTHOR ISSUE

..•,,,...""

.....
"".....
"""...-.
''''walGPO

"'.
"'""'""""

,....
,"'.

*"""'ta'I1lIII...,

Iambic k~i"ll on ttle IiW-fl
.asycodt OscilatQl Tor the 1<'lIS

pn .. Iht!l'tftly III OX.ng·a_.._-
cr.ectout 73's_OX Iward
\lUiIe " ... out (WfI' I191"lnt
'KI.fIsoJ ttle 1966 4O-mete, 1,lClis

a~ NoCd power prqId
CM ilWI'I tec:fMIoCIi__ Iht-... 'fW' ,emolf.Q;Wlll'Ol ........ ..."

a_lutlnd OT...F <ioalclIf
SlyInwtllIo<:IIIIItMg. lIICl<y.,

---Wile..., j'OI.O' ~anace<ve'I' 10 1"""Il (WfI'
_.~

prOjeC\ Tor SWIl
soIve)'O", rtlmot, -contro! problem. WIIh a

""'" leaturedDTMF <S&eOder
make your own f>CBs
COIlSIdtr~ a .1Ilt mtQI'> .....ll"'Y on •

b<Kned f>C bOeI'd
WOtk OXlrom j'OI.O' HT
Sw¥l250 _lilt """ I~ ""0
build !hIS ..__...... bOeI'll
Sly ,......1o~.9- Ifd;y JeIiys

!COMHT~~

build I _110 b' llU'It' and-=­
.., ...... lIIXHOO Mit:

build IhIS ",,",""'*Cl .a........."••
~'fW'OMl~fPOrIb'

1000< ... bond5
build IhISII"lPIi .-.alo;,~•••••~d.-bo*;l ..VIlOS r.. 110_ .. ..",..,.,
Iooo-an;Ia ...,....._.....

..-tate prqId b' 'fW'VIC20

•~ quo;l<= *"h mo<e dB-gul
bIIiIIlll'llS antenIII", "'" putk SI!el\o

and commerciallPlC1.......
4().JooI:~ .n",,,,._
build. d<!ICOtIlI
project Tor SWIl
idea, IQl lheporlatMt .,Ian..
we,," II'Ml world ,,~~ a lew Watts
impraliSlve radio an\a<Inas
lWQ.meler mobOe anlen..
ultimal. in lI/TIIlkoty
lo\o-arqIt radiat.... .... inIa'nnI

DESCRIPTION

a~~ _d6-o-n
l.uHla••a ..
a '*"'Y '.cd~ ll"llfCl
_~en.._"
ll"llfCl to' ..1ad.... I1'..~..."
" .... , Illlhl(>oooa.. ea..y.........
--.... vtf'NIf' OXolg
CM000Il1ld'OOCll__ lht~

NSycodt 0.. •.., to' .. llclI
oompItIt pia'ls to' bu*lonII

'fW' OOOU __ng
lI'IIetfaoe ltIat fits,.,.. aboI.I any rnactlint

"~'ol."I(>_"~
RF aw-=- AFe 2-23 ItlIl TClkJ'O Ito-Poooel

HI. 37V30_ '''-MHz~ ""'4'

ATV
co.",""",

s.IIIt TV RecIoooItComQao..O

ANTENNAS
22MolHI Por\ItJle Pocl<eI J.f'oIe
UO-UMI A••II< ArrteMa

PCB, From TEG-200 Fi",
PC In!emoll

CONSTRUCTION
22O-MHZ~ P'oo:t* J-PdI
-oMllnIllI\~

-""""---OryCIIT_
e..,.,.....,·'''.....__.....
GttIIIII P"llOM VHFI\lHF"­
Ibwlesa'lClGnd~
1C()l,l8P..~ ........
KOKo-Tilt KJdI"Own KoOI' (0)••·._.
I,loc:to!oave 8Iobn9~

ThtSoll..~
"~....
Meow BIoIiIlong Bloekl-
Tilt oa.t', B~I'lCed M,,&/
MoblIe e'leode< Us>ng VOX Control

Rem!;lII e.... CoMral
FIeYr.-/\ Dyftg S.....
~ ConIroIM' PC IIoord
SecteIs or SWII~

-"'''-''TVT......~eor-

Non-Elched SWA B'od\l&
Ope,alOlsAren"1 SliMing By

T....HqI-F~T..... ij...

nwa-. RotIbon SoUol

G A DGETS

-""'''!COM BN Chat" AdapIer

_"'~'I~B,

Sectelsol~ SwoIcMg

TIlt! !, . ... 1'fqecI
T... l·U ....

""..."'''' .
VIC208IIoIl1blf~

CON TEST
'lllli61~ sse
ChIoi~lSI", ResuIIs

""l"lOlJt!CI"lG 13 Magaz<ne', ox
0yI\IsIy A"1Id

ox Dynasty A"arlI
n .. Na!1OII'I ClIa"""""","ps
WOIkI sse C"'mpoons/><ps

CW
CubIC 1 l>C~ h)'&f
KDXQ-Ttle KoOS' Own Kode OscillalOl

ARTICLE

AMPLIFIERS
E...."....'llolooow.. ""'4l
"-"'-I'C<>....._,

~ FoicIoYe<C~
~-' P\ll1lllIt VHFIUHF Ame'm"
NQIl·Ettlled SWA Bridge
DI.l-o!·thf.O'd,n8/Y aTM,
QAP ""111INl FIm'l'''9
Radoo AI el'"" BanI.
Ttle Cell"""~ MtonniI
Till L" j Fix..
Ttle HF~.$lo(>tr..._ .......

108 73 Amateur Radio ' December , 1987



­EEB
-

$79. 95
+ $4. UPS

ELECTRONIC EQUIPMENT BANK
516 MILL ST REET, N.E .
VIE NNA, VA. 22180
VA. ORDERS: 703-938-3350

TOll FREE : 800-368- 3170

DIP METER!

CIRCLE 4 3 ON READER SERI/ICE CARD
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• MEASURE TANK CIRC UIT RESONANCE.

• MEASURE FIELD ST RENGT II.

Price &: . p«ificalion• •ubjecl to c ha nge .

• USE AS AN ABSORPTION FREQ UE l\'CY
METER TO ALIGN TRANSMITTERS.

• rtl EASURE AN UNKNOWN INDUCTANCE .

A DIP METER CAN BE USED FOR
ADJUSTMENT OF RADIO EQUIPMENT
AND ANTENNAS. WE OFFER THE
DM4061 DIP METER FULLY
AS S EM BLED, NOT IN KIT FORM.

• USE TO MEASURE RESONANCE OF
ANTENNAS OVER A RANGE OF
1.5 MHz TO 250 MI12.

• MEASUR E AN UNK NOWN CAPACITANCE.

• USE AS A SIGNAL GE NERATOR TO
ALIGN RECEIVERS.

• USE A CRYSTAL IN PLA CE OF COIL FOR
MARKER GENERATOR/X'TAL CHECKER ,

• US E AS A CW/ AM fo,10 DULAnON MONITOR .

THE DM406 1 COMES WITH 6 PLUG IN
COILS COVERING A FREQUENCY RANGE
OF 1.5 MHz TO 250 MHz. THE DM4061
USES A 9 VOLT BATTER l' (lNCUJDED ).

IN SHORT. EVERYTHING YOU NEED
IN A PORTABLE HANDHELD UNlT FOR
BENCH OR FIELD ADJUSTMENTS. MORE
USES DET AIL ED IN THE RSGB HANDBOOK
PAGES 18.15 TO 18.21

CIRCLE 3 1 ON READER SERI/ ICE CA RD

RAD ID AMAT EUR II 6 kca DD INC.

~
Dept. 8
925 Sherwood Dr ., Box 247
Lake Bluff, I L 6 0 0 4 4 , USA

T el : (31 2)234-6600 . ~J$A I rn

I ll i n o i s residents Please ad d 6'1, % tax .
All payments must be In U.S. fundS .

o N o r t h American Call book
incl. shipping within USA $28.00
lnct . shipping to f o re i gn countries 30 .00

c International cenaoo«
incl . shipping within USA $30.00
incl . shipping to foreign count ries 32.00

c Call book Supplement , published June lst
Incl. shipping within USA $13 .00
incl . shipping to foreign countries 14.00

T he 'Flying Hor se "

s ets th e standards

SPECIAL OFFER
c acen N .A. & I n ternat ional caueccks

Incl . sh ipping with in USA $55 .00
Incl. sh ipping to foreign countries 60.00

Continuing .. 67 year tradition, we bring
YOU three new Callbacks for 1988.

The North American call baok list s the calls,
names, and address Information for 478.000
licensed radto amateurs In all countries o f
North America, from Canada t o Panama
Including Greenland, BermUda , and the
Caribbean tstands plus HawaII and the
U.S. possessions.

The In ternat i on al Call book lists 481,000
licensed r ad i o amateurs in countries o utside
North America. I t s coverage includes South
America, Europe, Africa, Asia, and the
Pacific area (exclusive of Haw al1 and the
U .S. possessions).

The r saa caneco« Supplement ls a new idea
in ceuecc« updates, listing the activity in
both the North American and International
Callbooks. Published Ju ne 1 , 1988, th is
Supplement will i n c lud e thousands o f new
licenses, address changes, and call sign
changes for the preceding 6 months .

The 1988 CalibOOkS w ill be p u b lished
December 1, 19 81 . see your dealer o r o rder
now di rectly f r om the pu b lisher.

Zip

ApI.

CIACLE 231 Ofrt READER SlRYICE CARD L------::::~;";';-;:~~::;;;_;;,::~:;:O::::!

P'm' Name

YOU CAN'T AFFORD NOT
TO BUY THIS VIDEO!

CIRCLE 15 7 ON RE~DER SERVICE CARD

AAR84

$1,000,000
IN EXTRA SALES

e lE is the world's largest independent
study electronics school. We offer ten
courses covering basic e lectronics to
advanced dig ital and microprocessor
technology. An Associate in Applied
Science in Electronics Engineering
Technology is also offered.

Study at home - no classes. Pro­
grams accredited and eligible fo r VA
benefits.

C IE C le",el• .,d In_tltute
of Electronic.

Wayne Green explains how your business
can generate an extra $ 1,000,000 in sales.

You'll get step-by-step instructions on
the intelligent use 01 public relations as
well as many tips from Green 's 35 years of

expertise in the publishing world.

To order send $99 (check or MCNISA) 10:

Wayne Green Enterprises, Inc.
WGECenter

Peterborough, NH 03458

o,coIl1 -603-525-4201 x522

AJdt. "' _
Ci'V St.,e
Age Area Code/Phone No.

Check box (ut G.1. Bullet;n On EJuf a 'ion .1 Bend i"
O V. te,.o D Ae<ive D.HY MAIL TODAY l

CIE
Clevdand Institute of Electrno i~,

1776 Ea" 17th 5,.• C leveland, Ohio 44][ 4

YES! I wan t '" get " .rted. Send me my C IE ",hool
<o.. . log includmg ""ta il. .!>out the Assoc i"," DeRTt'"
pl'OR",m

. . . . . . . ------. . . . . . . . --
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HAMHELP

We are happy to provide Ham
Help listings free, on a space
available basis. To make our job
easier and to ensure your listing is
correct, please type or print your
request clearly on a full (8l7 x 11)
sheet ofpaper. Double space and
use upper and lower case letters
where appropriate. Also, write
numbers carefully-a " for exam·
pie, can be read as an I or an i or a
7. Thanks.

I am looking lor a code practice
program lor my CoCO (RadiO
Shack 's color computer).

Brandon Armstrong
635 Chamberla in #8

EI Cajon CA 92020

t am looking lor modificat ions,
additions, and improvements for
the HAL ST-6 Teletype convener.
Also, need manual and schematic
lor T8-B88 Teletype test set.

Marvin Moss W4UXJ
P.O. Box 28601

Attanta GA 30358

Need service info for the follow­
ing. I will purchase or pay copy
cost. Unicorn Electronics Power
Supply Model Ps-l lR, Tandy 64K

Your Bulletin Board

Color Compuler II Model 26-3127,
EMP/GTS Manual Mini Modem
Model MM·101 (manufactured by
Elec and Johnson Messenger CD
Model 323, Apple lie Pro System
Dun-Disk , Imagewriter, Printer
Monito r II, ICOM Model 735 Ham
Transceiver , l oonam Assoc .
Modem Model FM30, Designers
for Induslry Mulual Conductance
Tube Tester Model TV2CU
(FA A.), Amplifierl Marker Jerrold
Model CM·6C (FA A.), Signal
Generator URM-64AfTS-419, and
RCA Video Disc Player Model
SGT-25O.

Need the following . Please
state pr ice andlor condit ion in
correspondence. Two (2) Transis­
tors MRF 455 A; Five (5) Tubes
7868: Ten (10) lamps #12 6V for
Bogen PA Amps: One (1) Each
Bandsw it ch for Panason ic rF
2800 Receiver #RSR 98W or
Equivalent : One (1) Printer and
Disk Drive for the Tandy Color
Computer II Model 26-3127 and
One( l) each Z-80/CPM for the
Apple lie Pro System .

Mike Adams
Haney Vo-Tech Center

3016 Hwy 77
Panama City Fl32405

I need schematic and service
info for a Tektronics model 502
Oscilloscope . Will gladly pay
copying and mailing costs.

Gordon Fulp
4740 Scotch Pine lane

Placerv ille CA 95667

Can anyone supply a photostat
or other copy of the Electronics
Illustrated article (c irca 1970) thai
dea l! with th e sc hematic and
power supply for the micro oscillo­
scope featu red in the Janu ary
1970 issue.

Randy White KB4AlH
506 Roblnhood Dr.

Seneca SC 29678

I am seeking schematic and
alignment data lor a Nalional
NC-109 Communicalions Receiv­
er. First submission gets pay­
ment, if not prohibitive. Submit
proposal.

lloyd Williams KAOZCY
RR 1, P.O. Box 248

Baxter Springs KS 66713

I am looking for a manual or
schematic for COMM ERCIAL
TRADES INSTITUTE SC 36
Scope. Needs a transformer.

Jim Wisdom K4HCG
3308 Cobblestone Ct.

Raleigh NC 27607

I am looking for other people
who have built the project found in
the May 'SO issue of 73, called
" The Beachside 2-Meter Beam"

(p. 132). I' ve built it, but have tried
everything without success 10 gel
rid of the high SWR, and 10 even
get some range on it. Please
share your success tips with me.

Dick Wolf N81HN
1890 Big Trail Rd.

Walled lake MI 48088

I am looking for a manual or any
informat ion on a Gonset G-150
Business Communicator. It ap­
pears to be a single channel VHF
transceiver, but I have no x-stat
information . Wou ld g ladly pay
costs for copyi ng manual, or
would make copy of your original
and return. Thanks and 73's.

Daron Wil son N7HQR
P.O. Box 714

Toledo, OR 97391

EICO 470 o'scope power trans­
former needed. Anyone out there
have a junker scope wilh a good
transformer? Send price 10:

Pete Haas
P.O. Box 702

Kenl, Ohio 442 40

I'm looking for a manuarscne­
malic/calibration procedure for a
Boonton RF Volt meier , Model
91CA. Also a manuarscnemanc
lor a Realistic DX-1 5O-B receiver.

James W.lee
WB4GWX1AAV6UX

5004 Ridge View Court
No. Richland Hill s, TX

76180-2521
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Yaesu's miniHTh.
The smallest, smartest,

to est radios.Anywhere.

You canchoose the miniature 7.2-volt,
2-watt pack shown in the photo
below. And all battery packsare inter­
changeable, too.

And consider these options: Dry
cell battery case for 6AM-size cells.
Dry cell battery case for 6 AA-size
cells. DCcar adapter/charger. Pro­
grammable cress (PLtone) encoder/
decoder. DTMF keypad encoder.
Mobile hanger bracket. External
speaker/microphone. And more.

Check out the FT-23R Series
at your Yaesu dealer today Because
although we can tell you ahout
their incredible performance, tough­

ness and small size,
seeing is really

believing.

Whether you're a Novice or Extra
classoperator,you're sure to appreci­
ate the high power,durability and size
ofYaesu's FT-23RSeries mini-HTs.

1b begin with,youl l find a model
that's right on your wavelength.The
2·meter FT-23R.The 220-MHz FT-33R.
Or the 440-M Hz FT-73R.

Whichever you choose,you bene­
fit from incredibly small packaging.
(Take a look at the actual size photo.)
A1uminum·a1loycasesthatprovethem­
selves reliable in a one-meter drop
lestonto solidconcrete.And moisture­
resistantseals that reallyhelp keep
the rain out.

But perhaps best of all, eaeh
rad io blendssophisticated, micro­
processor-controlled performance
with surprisingly simple opera­
tion. In fact. it takes only minutes
to master all these features:

Ten memories that store fre­
quency, offset and PLtone. Mem­
ory scan at 2 frequencies per
second. Tx offset storage. Priority
channel scan. Channel selectionvia
tuning knob orup/down buttons.PL
tone hoard (optional). PLdisplaylnde­
pendent PLmemory per channel. PL
encode anddecode.LCD power output
and "S'meter display Battery-saver
circuit.Push-button squelch override.
Eight-keycontrol pad. Keypad lock.
High/lowpewer switch,

The FT-23R comes with a 72-volt.
2.5-\\",!tt battery pack.The FT-73R with
a 7.2 ·volt, 2·\\",!tt pack.And the FT-33R
witha powerfu l lz-volt, Ii-watt pack.

, . -
Yaesn usA 17210Edwards Road,Cerritos, CA90701 (213) 4()4 ·2700. Repair Service: (213)"404-4884. Parts: (213 ) 404 -4847.

. Yaesu Cincinnati Service Center 9070 Gold Park Drive, Hamil ton, OH45011 (513) 874-3100.
PIioeS and speeilk:ations slIbjl'Clto change" ithool notke. PL is a regililt'rt'd lrad~ matll orMotorola. Inc. f'T-33R shO"T1 ,,"ith optional rSB-9 bantry pack.
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KENWOOD U.S.A. CORPORATION
2201 E. Dominguez St. Long Beach, CA 90810
PO. Box 22745. Long Beach,CA 90801-5745

• M. CH/VFO CH sub-dial. 10 kHz step
tuning lorquick aSY at VFQ mode.and
UP/DOWN memory channel for easy
operation.

• Selectable full (QSK) or semi
break-in CWo

.31 memory channels. Store fre­
quency, mode and CWwidetnarroo
selection. Sp lit frequencies may be
stored in 10 channels for repeater
operation.

• RF power output control.
• AMTOR /PACKET compatible!
• Built-in VOX c ircuit.
• MC-43S UP/DOWN mfc. included.
Optional Accessories :
• AT'130 compact antenna tuner . AT·2 50 auto­
matic antenna tuner • HS-5/H S-ll/HS·7 head­
phones . IF· 232 C/IF·10 C conocter mteuace
• MA·5Np·1 HF mot:llie antenna (5 bands)
• M&-430 mobile orecket e MC-43S extra
UP/DOWN hand mlc . MC-5 5 (B-pln) goose neck
mobile mic. • MC-6 0AlMC-80 /MC- 85 disk rrucs.
• PG-2 S extra DC cable . PS-430 power supply
• S p·40/Sp·50 B mobile speakers » S P·430
external speaker . SW-l0 0A/SW-200A/SW·2000
SWRlpowef meters . TL-9 22A 2 kW PEPbnear
amplltref (IlOI lO! DNOSKj • TU-8 crcss tone unrt
• YG'455C-1 500 Hz deluxe CW " Itef. YK'4 55C-,
New 500 Hz ON filter.

->Camp;ele serv.c. manuals a'e av~.rable fo( al! Kenwood
r,ansce,Vel's an(!mossacet!s<efes Speclt,e'l!Ions. tealureS.
and fmeesa 'e sub/eel toe~'Qe ....,mc crnOliceorObllr;arIon

KENWOOD

• New Feature! Programmable band
marker. Useful for staying wittun the
limits of your ham license. For con­
testers. program in the suggested
frequencies to prevent ORM to non­
participants.

• Famous Kenwood interference
reducing circuits. IF sh ift, dual noise
btankers. RIT, RF attenuator.selectable
AGC. and FM squelch.

TS-68Dioss-------:~~==:::::;J
All-mode multi-bander
• 6m (50 -54 MHz) 10 W output plus all HF

Amateur bands (100W output),
• Extended sm receoer neqoencv range 45 MHz

to 60 MHZ.Specs. guaranteed Irom 50 to 54 MHz
• Same tcocnons ol lhe TS-140S except oononer

VOX (VOX-4 requued for VOX operation)
• Preamplifier for 6 and 10 meter band

or a
TS-140S
HF transceiver with general

•coverage receiver.
Compact, easy-to-use, full of oper­
ating enhancements, and feature
packed.These words describe the
newTS-140S HF transceiver. Setting
the pace once aga in , Kenwood intro­
duces new innovations in the world
of " look-ali ke" transceivers!
• Covers all HF Amateur bands with
100 W output. General coverage re~

ceiver lunes from 50 kHz to 35 MHz.
(Receiver speciflcallons guaranteed from

500 kHz to 30 MHz.) Modifiable for HF
MARS operation. (Permll reqUired).

• All modes built-in. LSB. USB, Cw. FM
and AM.

• Superior receiver dynamic range
Kenwood DynaMix'" high sensitivity
direct mixing system ensures true 102
dB receiver dynamic range.
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