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legal power. The 2KD·5Ia. 2000 watt PEP Input (1200 w.tt PEP nominal
output) Rf linear amplifier, covering the 80, 40, 20, and 15 meter
.malueur band•. II oper.te. with Iwo Elmac 3·5002 gla•• envelope
triode••nd a PI·L plale circuli with. rot.ry .lIver plated tank coli. Price
$945.

ITS A FACT ... HENRY RADIO STill PRODUCES THE BROADEST LINE OF SUPERIOR QUALITY AMPLIAERS IN THE WORLD.
WHETHER FOR AMATEUR RADIO, COMMERCIAL OR MILITARY USE, WE OAFER A CHOICE OF AELD PROVEN STATE
OF-THE-ART UNITS TO AT THE REQUIREMENTS AND BUDGETS OF THE MOST DISCRIMINATING USER.

~0//? IKD 5···the newe.t member of the famoul Henry mlltake, the 1KD·5 II no slouch. III 1200 WItt PEP Input (700 watt PEP
<o/1"If-! - Radio family 01 fine amplliler•. And we'r••tlll nominal output) along with ItI superb operating characterlstlci wlllilUl
convinced thai It'. the world'. flnelt linear In III class. The 1KD-S was punch out clean powerful .lgnal• ...•lgn81. you'll be proud 01. Compar.
d••lgned tor the amateur who wantl the quality and dependability 01 III specifications, ItI ,..tur.s and Itl ttne components and we',e lur.
the 2KD·5 and 2K-4A. who may prel., the Imaller Ilze,lIghte, weight you wHlagr•• that the 1KD·5Ia. superb value.t only $695.
and lower prlc. and who will .ettl. lor a 1IU1. I... power. But make no

"";'2)/ p 2KD-5 We h.ve bMn auggeatlng that you look In.lde
1.5£//)fJ .ny amplifier belore you buy It We hope that
you will . If you '"11ft the lid" on • 2KD·5 you will He onll the hlgheat
quality, he.vy duty component. and carelul wor1l.m.n.h p••.• ttrlbute.
th.t proml... long lite of contlnuoua operation In any mode al full

TilE lKD-5 IS ON DISPLAY AT THE
FOLLOWING DEALERS

A G L Electron ics Inc.
Clearwater. FLORIDA
ARC. Elec tronics Inc.
Shreveport. LOUISIANA
Tne Base Station
Concord. CALIFORNIA
CasUe Marina Inc,
Greenup. KENTUCKY
Co mmunications Center Inc .
Lincoln, NEBRASKA
Communicat ions World Inc .
Cleveland . OHIO

Conley Radio Supply
Billings, MONTANA
Custom Elect ronics
Boise. IDAHO
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Corpus Christi. TEXAS
Ea rl Dislributmg Co.
Idaho Falls. IDAHO
ElectronICS Inc .
Salina. KANSAS
HI Inc .
Council Blut fs, IOWA
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Muskegon. MICHIGAN
Hamtronics Inc.
Trevose. PENNSYLVANIA

Hobby Electronics Center
College Park. GEORGIA
Industrial Distributing Co .
Dallas. TEXAS
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Oklahoma CI ty . OKLAHOMA
N & G Oistn bulong Corp.
MI8n:l i. FLORIDA
Norb~rs Electronics Inc.
Spnngfleld . MAINE
Quad Elect ronics Co.
Pensacola. FLORIDA
Radio wnoteseie
Columbus. GEORGIA
Radio Wor ld
Oriskany. NEW YORK

Radios Unlimited
Somerset. NEW JERSEY
Shaver Rad io
San Jose , CALIFORNIA
srec Eleclron ics Co
Otlo. NORTH CAROLINA
Stephens Eleclronics
Corpus Ch rl!oti. TEXAS
Sunrise Amateur Radio
FI. Lauderdale. FLORIDA
Tufts Electron ics
Medford . MA tNE
Universal Amateur Rad iO Inc.
Columbus. OHIO

And don'l lorgel the re.t 01 the Henry tamlly ot amateur offers the 3K-A .nd 4K-Ultra .uperb high power H.F••mpllflers and a
.mplltlers..••The 2K-4A. the Tempo 2002 high power VHF amplifier and broad lin. 01 commercial FCC type accepled amplifiers tor two way FM
the broad line ot top qu.lIty solid atate ampllliers.. Henry Radio al.o communication. covering the range 10 SOD MHI.

11240 W. ~,mplc Blvd. lDI Mg.I... CA 90064 213/411-6101 MWJ~V'J'f&ilrJAro'931 N. Euclid. Anaheim. CA 92801 714/772-9200
Butter. Millourl 64130 816/619-3127
lEW TOU FREE OIlDER lUMBER: 1110OI421-8631 "'-.-..n .......... _ .
For all SI ltes except tll,lolIlII
t.lhl fnIllltllts p-lease call COllect on our r89ular numller$



FACTORY DIRECT SALE!!
Wilson Electronics

MARK II
Save 5105.90

MARK IV
Save 5112.90

• At grellitly reduced prices.
• Mark II and IV accessories.
• Introducing the: new Mobile

Amplifier Charger.
• Battery and Five free xte! pairs

of your choice with rad io.

Mobile Amplifier Charger and Amplifier Specifications

."~
U....b~ " ~"

J31Ylk;
{typj ...1

WMH-«oTT MOb ile A mplifll!f Cha rger , -6 4 40 5 0
WMH.0480TT Mobile AmplifIer Ch"rger 1-6 4 85 15.6
WA«O Broad Band Amphher 1-6 4 40 48
WA480 Bro.!ld Band Amphfler 1-6 4 85 15.5
WA2Q80 Broad Band Amplifier 10-25 20 90 11 .0

_ (o.etK~ He'..) ----- - -------- - -----
MODEL NUMBER

o MARK II 1 and 2.5 wen 2m HH
o MARK IV 1 and 4 Watt 2m HH Radios

(1r.<:ludt:1 b<I""'ry and Sll/Sl! pl ~1 5 Xle l pa i.. 01 you. c llo,ee )

SALE PRICE

5189,00
2 12.00

o
o
o
o
o
o
o
o
o
o
o
o
o

8C·2
8P-4

l C·3
l C·3P
m
MC·12
WMH«O
WMH 0480
WMH -440TT
WMH 0480TT
WA-44O
WA 0480
WA 2080

Desk Battery Charger
Elltra Battery P<!Ick

leather esse
leather Case 'or Touch-r ene - P<!id
Touch-Tone ' Pad (Facto ry lnstatled)
Mobile Charger O nly
40W Mob ilf: Ampliflf:r Charger
80W Mobilf: Ampllflf:r Charger
-40W Mobilf: Ampllflf:r Charger WIth t cccn-rcne
SOW Mobile Amplifif:r Charger with Touch-Tone '
-40W No Tuning Ampliflf:r for ec-teere Radios
SOW No Tuning Amplifier for Portable Radio
80W No Tuning Amplifie r for Mobile Units

Pad
Pad

31.00
19.00
1500
15.00

" .50
135.00
199.00
271 .00
240.00
309.00
108.00
181.00
147.00

O MC o VISA

Zip, _

I

o Money Order

""'.,...,,~

o Check

Expiratio n nete
I I
r I

II
_ _ _ _______________ Addre:ss _

s tete _City

EnclOst:d is S _

card Number

xtets 52/52

Name

TO, Wilson Electronics
4288 South Polaris Avenue
Las Vegc's, Nevada 89103

Ship me en lndlceted on above chart.

Shippin, Pr~paid _ N~vada Rnid~nt. Add 31'0,," Sale l Tn
Signature: - - - - - - - - - ---,;::::::::c;:::::::;:::::::::::::::= :-::::;-;=-;:;::-;;:-- - - - - - - - - --- - -
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1990
Holy Moly ! By 1990. I'll be

doddering into my 50th year in
amateur radio . By then , I should
have managed to alienate well
over ha lf a million hams, if we
can get amateur radio into a
growth mode again . As I've said
before. whether anyone likes me
or not is his problem ... I love
amateur radio and I like rno st
amateurs there are some ex-
ceplions and that makes me
happy.

But re t's take a look at arna 
teur rad io today ... reflect a bit
on th e changes I've seen over
the last lew years ... and then
see if I can make some shrewd
guesses as to what we have
coming up in the future. I'll tr y
not 10 be as impatient as I usual
Iy am about change. I invariably
wan l and expect changes to
happen a lo t taster than they do.

The mere concept of change
sets many peop le a ll. And
others are continually trying to
either stop change or else make
th ings the wa y they were . It is
tnnuess to try to prevent change
. . . or to try to make things the
way they were. You have to ac
cept the tact of change and go
wi th it . Oh, it doesn't hurt to
push a bit to make change go in
a di rec t ion you feel oenetrcrat.
But trying to make the ham
bands the way they were in 1940.
as a small group tried to do back
in 1963 with Incentive licensing.
was «ncossune.

Some ham bands have
changed little over the years
. . . others have gone through
enormous changes. Take six
meters. l or example. For many
years. th is was a t ruly deserted
band . I remem ber being the only
active amateur on six meters in
New Yor k City .. . and that was
over a period of several years. In
those days, ci rc a 1948-55. every·
one was crystal controlled and I
could tell immediately exactly
who was on the air just by
measuring the frequency of the
transm iss ion. I kept a chart
showing call letters vs . ceu
oranon on my frequency meter.
There were only perhaps about
20 hams active on six meters
within range 01 Brooklyn at that
l ime. Most 01 them were in New
Jersey, but there were some in
upstate New York and even
some in Connecticut . such as
Ed Tilton in Hartford.

When six was opened to the
Techs. it fi lled up quickly and .on
openings. the band was fi lled
solid Irom the low end all the
way up to 51 MHz . .. with
sparser population to 52 MHz.
Those were tne AM days.

Then they opened two meters
to t eens and there was a mass
exodus ,Six never got as quiet as
the early 50s, but it is not an ac
tive band these days. nor is it
li kely to become one unless
someone co mes up with a new
act ivity o r mode wh ich will
populate it. I see nothing like

that in serious prospect. so 1
suspect that by 1990 we will
have a bi t more activity than we
do a t present . but not a lot. We
may see more FM activity as
more repeaters set up with
crossband facilities, This will be
channe li zed . But si nce six
meters offers very li ll ie over th e
two-mete r band in range and
since most of Ihe repealer ac
t lVIty is on two meters and likely
to stay there. there won't be a lot
0 1 p ressu re lor si x -m e te r
growth.

One o f the major fact or s
wh ich will in fluence the ham
bands 011990will be tne number
of act ive amateurs we have. I
see two serious prospects lor
getting amateur radio off dead
center and into a growth mode
again. One would be a concen
trated effort by th e ham clubs to
get their license stu dy c lasses
going again. l ill ing th em with
high ·school s tuden ts . . . and
the o ther would be a relax ing 01
the rules to perrmt a no-code li·
cense and a resul ting flood o f
CB·type immig rant s. I think that
I may be able to talk cl ubs into
the former approach to growth
... I sure hope so.

Presuming that we can get
back to a 10% or so growth oat
te rn, we are going to need some
new modes 01 communications
which will be far more efficient
of spectrum (frequency x time)
use. Th is means that we had
better start pressuring the FCC
for some ru le changes which
w ill untie the hands 01 ham ex
perimenters and inventors so we
can try out various spect rum
saving ideas.

The band which may hold the
most rosy prospects for the
luture will surprise you. I th ink
this w ill be 160 meters. Yup. You
see, as I wrote recently, that was
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, elect ab le with a rotary control
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wood- supplied) are Install ed In oetterv holder 10 
Side TR-78DD. aettenes are automat ically charged
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• Priority alert
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the most active ham phone
band before The War. With the
demise of lo ran and the return 0 1
the band to amateur radio, I
think 160will rise again.This is a
beauty of a band and it will just
have to be popular.

It doesn't take a lot of power
or any complex or expen sive an
tennas for this band. You can
throw up wire and tune it up.
Heck, you can tune up some
wire hooked to a window screen
and get out. With a hundred
Walts or so, you can work ha lf
the country at night. And you
can work over a twenty-mile
radius or so during the daytime.

Wi th the use of sideband, we
should be able to go back to the
real old days of duplex opera
tion. The only legal impediment
to duplex was the rule against
transmitting a blank carrier, so
by using sideband ... with a
separate transmitter and receiv
er system and separate anten
nas . .. we will be able to link up
into groups of two to six , or
either, all silti ng and talking just
as if we were in the same room.

The old 160m band, as I reca ll.
ran from 1715 to 2050 kHz. I
don't know how much of that we
can rega in, but I think we should
push for as much of it as we can.
You can appreciate the size o f
the old 160 band when you
understand that the on ly other
two popular phone bands were
100 kHz wide and 160 was 250
kHz wide . . . and few stations
ran over 100 Walts.

Wit! we see much in the way
of changes on 75180 melers?
Well, we haven't seen much in
the las t 50 years. Oh, we
changed from AM to SSB and
we added a bit of RTTY around
3620, but not much else has
changed. If a ham were to drop
out of amateur radi o today and
come back in 1990, I'll bet that
on ly the model numbers of the
rigs would clue him in. (Unless,
of course, I am able to make
some major changes with in the
next few years, which I fu lly in
tend to attempt.)

Forty meters has changed a
lot over the last lorty years, but
much less in the last twenty .
Sideband evolved further since
1960, but it was fairly solid even
by 1960, so the changes have
not been substant ial. In 1940,
we had no phone band and no
vtce, as I've written about re
cent ly. I don't see any such mao
[or changes in prospect in the
next ten years ... or even twen
l y.

We've had two major mode
changes in the last 25 years and
each took about ten years to
grow from beginnings to uni
versal acceptance. The first big
one was sideband . . . the other
was FM. Single sideband suo
pressed carrie r, SSSC, as it was
first called, was a mode which
was known and used commer
cially way back in the 205, but at
that t ime, you had to get rid 01
the second sideband and the
car rier with antenna fi lters ,
throwing away the energy as
heat. Obviously, this was incom
patible with amateur radio since
it was impossible to change tre
quencv.

The fi rst prac t ical SSB svs
tem was unveiled in QST in the
early 50s. Alter a couple o f ex
ploratory articles, OST dropped
the whole subject. CO piCked it
up along in 1956 and pushed it
hard. By 1960, when 73 Maga
zine started and continued the
push, SSB was becoming widely
accepted. It took a good ten
years to go from the rare use of
the mode in 1955 to universal ac
ceptance by 1965. litt le has
really changed with SSB in the
last 15 years.

The ear ly days o f FM and reo
peaters were in the early 60s. In
1969, after six years of a no
growth situation in amateur
rad io, I decided to see if I could
get things going again by
spreading enthusiasm for re
peaters . Hundreds 01 articles in
73. a Repeater Bulletin pubn
cation, and FM symposiums
around the country helped get
the word out. Within live years,
two meters was the most used
ham band in the country . . . if
not the wor ld.

Wh ile I don't see any sign if ·
icant changes coming in sloe
band. I do think wa will be seeing
some changes in repea ters as
more groups get courage to
develop crossband systems to
other VHF bands and even to
the low bands. I th ink we have
reached a plateau on the num
ber of repeaters needed to han
dle voice communications, but
as computer and digital comma
nications systems evolve, we
wiff , I'm sure, f ind repeaters
gearing to accommodate or
even being set up for this spe
cialized requirement. I think
weu begin seeing this coming
on strong within the next five
years.

The computer revolution will
rea lly have to have some impact
on Any, making it far more pop-

uter than it is today.The scarcity
and cost of Teletype' machines
has held back the growth of in
terest in RTTY ... as has the
slowness o f communications.
Interfacing microcomputer svs
terns to our ham rigs may over
come many of the problems and
bring about rapid growth 01 wrtt
ten communications over the
air. This may be helped by some
sophisticated addressing sys
tems which could virtually elim
inate our present traffic system.
The use 0 1 computers and dig·
ital techniques otters some tun
camentar changes in our eros
pects of being able to contact
specific stations at will.

The techniques for this were
known and used thirty years
ago, but were not evolved be
cause of the equ ipment prob
lems. In 1950, we had a net of
some th irty or more RTTY eta
nons in and around New York.
We had our own repeater on the
Municipal Building in Manhat
tan. We could send specific
messages to any stat ion we
wanted and get back a con
firmation that the message had
been received , all with no op
erator present at the other end.
Now , with low-cost computers
and dig ital techniques, th is type
of communications is becoming
practical on a universal basis .

If we can get the FCC to im
prove our rules so we will be able
to use whatever mode we want
on any ham frequency, we
would be able to switch from
voice to Rny to SSTV at will,
without having to move from
one end 01 the band to another.
It's nice to talk ... and it's nice
to write, too. If I get ta lking
abou t cars , I'd li ke to be able to
put a piece o f wr it ing over the air
for a few second s and then go
back to talking . And if I want to
stop and take a lew seconds to
send a picture now and then,
why should I have to move from
a RTTY part of the band to an
SSTY-allowed channel?

I have a lot of really great
rec ipes which I could send to
those interested via RTTY. My
spareribs will drive you right out
01 your mind .. . if you know
how to make 'em. But you need
this information in writing. I
th ink we will be able to develop
these ideas dur ing the next tan
years.

A lew years back, I was deep
ly involved with aud io and every
now and then f run into someone

Con tinued on page 176



TURES YOU'VE WANTED

800 T/R Channels.
Synthesized.
1.5 WaH Output High/low
Power sattery saving
Switch to .15 Watt.
Separate buill In Speaker
I; Mlc. Excellent audio
quallly.
Compact. About the size
01 a dollar bill.

:J Variable size NICd Power
Pack, 3 sizes available to
suit your needs. (250 MA
standord). Makes thelC·
2A the most compact
synthesized HT on the
market.

:J ICOM level Receiver
PerfOlmance·ICOM
Quality Receiver In a
compact package (.2uv/
20db typical)

:J Optional Tone Pad, Desk
Charger, Speaker/Mlc
available.

o With slip on/slip on
NICd Pack> liu co
the size oil T
about 11 ~ m!";!
mm hIgh. Eas t
extra S!!$!
you 101 ext

......,.., .h .........I. A





55-32

res
Our new crop o f tone eq uipment is the freshest thing growing
in the encoder/decoder field today. All tones are instant ly
programmable by sett ing a dip switch; no counter is requ ired .
Frequency accuracy is an astonishing + . 1 Hz over all temper
ature extremes. Multiple (one frequency operation is a snap
since the dip switch may be remoted . Our 55-3 2 encode only
model is programmed for all 32 CTeSS (ones or all test tones,
touch-tones and burst-tones.
And, of course, there's no
need to mention our TS-32
I day delivery and
1year warrant y.

T5-32 Encoder-Decoder
• Size: 1.25 ~ x 2.0" x .40 "
• High-pass lone filter included that may be muted
• Meets all new RS-220-A specifica tions
• Available in a ll 32 EtA standard CTCSS tones

55-32 Encoder
• Size: .9" x 1.3" x AD"
• Available with either G roup A or Group B to nes

Frequencies Available:

• Frequency accuracy, ± 1Hz maximum - .w°C to + 850C
• Tone length approximately 300ms. May be lengthened,

shortened or eliminated by changing value of resi stor

Wired and tested: T5-32 559.95, 55-32 529.95

J6 COMMUNICATIONS SPECIALISTS
426 West Taft Avenue, O range, California 92667
(800) 85.-05.7 / California: (714) 998-3021

• Frequency accuracy, + . 1 Hz maximum - 400C to + 850C
• Frequencies to 250 Hz available on special order
• Cont inuous tone

Group A
67 .0 XZ 91.5 ZZ 118.8 28 156.7 5A
71.9 XA 94.8 ZA 123.0 3Z 162.2 5B
74.4 WA 97.4 Z B 127.3 3A 167.9 6Z
77.0 XB 100.0 I Z 13 1.8 38 173.8 6A
79.7 SP 103.5 IA 136.5 4Z 179.9 6B
82.5 YZ lOi .2 IB 141.3 4A 186.2 7Z
85.4 YA 11 0.9 2Z 146.2 4B 192.8 7A
88.5 YB 114.8 2A 151.4 5Z 203.5 M I

•

Group B
TEST-TONES: TOUCH -TONES: BURST-TONES:

600 697 1209 1600 1850 2150 2400
1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2175 9.1 1633 1750 2000 2300 2550
2805 1800 2100 2350



Looking West

Notes' 1 ~2O.00 to 220.50 's ,est" cted to weak-signai use by current FCC regulation. in
southern Cali lorn ia, weak,slgna l actIVit y is centered at 222.00.

2, Two·way links or auxiliaries are coord inated with ' .2·MHz sepa,ation on eyen
20·kH l channe ls.

3 The SMA encourages USe ot new modes 01 commUnication On ttle 220 band
and has allocated the segment 220.92 to 221, to l or t h,s pu.pose. 11 ,s not ca lied
SImple x because Ih al may imply that the segment is exclus iyely lor f M
simplex,

4 Repealers are coorotnatec on eyen 2O-kHz inc reme nts w ith 1.6·MHz input·
output sep aration.

5. '::J'11'01 channels are coo,dlnated w,th mult'pie u~e ,S . ChaMel protection
with PL Ipri,ate lineTM) lone is required. PL I req u enc , e ~ a'e coordinated by the

SM'
6. f ,equency coo,donat,on ot contro l and aux,lIa, y channels IS nOI pub lished by

t he SMA unless pe,m , ~s ion is glan ted by Ihe user .
7. The SMA plans to mcreasa wea~ · si g nal subband another 50 kHz (to 220.101 as

soon as ex i~ting auxili ary links can be moved

Bill Pasterna /( WA61TF
24854-C Newhall Ave.
Newhall CA 91321

Regardless of wnatretters to
the QST FMIRPT column might
say (OST, March, 1980, p. 70),
the 220·MHz band in southern
cantomra is not a land of totally
private repeater operation. True,
there probably are more private
and croseo-catecorv systems
than found on 2 meiers, but
many are systems that rete
ce teo from two meters to make
way tor open systems. Nor does
the level of curren t activity make
it mandatory thai such systems
relocate again. In my opinion,
they would not relocate even if
requested to do so. Thevast rna
jority of 2?O-MHz repeaters op
erate with an open format, but
opel'. on 220 holds a different
meanrnc than open on 2 meters.

As I said in this column a long
time ago, most of those coming
onto 220 are refugees from the
eocrnrnanon that two meters
has become. As such, they are
aware of the problems that two
meters is facing and are dedi-

development. One need not own
a repeater to belong to th e
220·SM A, and the organization
encourages every 220 user to
voice his opinion on matters of
interest and im portance. II's
basically a very technically
oriented group, as opposed to
its two-meter counterpart,
TASMA, which is more political
Iy oriented.

Being technical in nature, the
220-SMA tends toward moving
very conservatively on all mat
ters, though on occasion when
the viability of the spectrum has
been threatened by such en,
titles as Class E CB and marine
radio, they have been known to
become very vocal rapidly. By
and large, they favor the conser
vative approach and any change
to the st ructure of the band is
well researched prior to any
commitment. An example of ttus
can be seen in the accompany
ing spectral diagram. It took
over 1'12 years of rese arch to
bring it to the membership lor a
vote. I was at the meeting where
it was voted on. There was only
one dissenting vote and that
was mailed in. The single person
dissenting did not attend the
mee ting . In preparing the
changes, the 220·SMA technical
committee met with represen
tatives of all aspects of 220 user
ship , including many non -FM,
oriented groups and individuals.
It went out of its way to be sure
that every voice which could be
loca ted would be heard . In
January of this year, the revised
band plan was initiated and, for
the most part, everyone is happy
with it. Moreover, iI's a band
plan with tomorrow in mind and
which ensu res spectrum even
ability for new modes yet to
come. I'm sure that ASCII will be
prominent among them.

There is no way to compare
220 with 2 meters out here. The
similarities thai exist are only in
mode. That's where it ends. The
people of 220 are a very together
lot . Technically oriented, for the
most part , and intent on building
a better tomorrow. II's what two
meters could have been if sett
cen tered egotism had not reo
placed reason and if a fat check
ing account had not become the
criterion for repeater ownership.
It's interest ing to note th at the
people of 220 want nothing todo
with 2 meters' political prob
lems. Nobody's standing on a
podium yelling "user rights," as

Continued on page 182

I suspect that the type o f
respect for one's fellow man
that you find on 220 stems from
the manner in which the band
h as been developed and ,
moreover, from the group which
has guided this development
the past few years. II's called
the 220 MHz Spectrum Manaqe.
ment Association of Southern
California and is more than just
a repeater council. The 220-SMA
was founded on the simple or!n
ciple that everyone who invests
in a 220-MHz radio, regardless of
the mode he or she prefers, has
a vested interest in the develop
ment of the spectrum. To that
end, the 220·SMA has within its
structure representatives of
every mode and every special in
terest, all sharing equally in the
responsibility of orderly spectral

From all this, you might get
the idea that 220 FM in southern
California is kind of boring -far
from it. In fact, it's probably the
most interest ing of all the VHF
bands in that irs possible to
carryon a worthwhile otscus
ston for hours, over a repeater,
no less, and not be in terrupted
every five minutes by someone
wanting to make a can and then
shuffling you to the side for an
hour once he has his party. If
someone "breaks" a esc. they
ask permission from those in
aso to use the frequency or
repeater, and once they estao
lish their cso. they move etse.
where. There's always a "thank
you," to boot. Irs been years
since I've heard this kind of
operation on two meters out
here in the greater Los Anqetes
area.

almighty "seven six secret ser
vice" ruled two-meter FM with a
tcnque-tn-cheek iron hand and
means: "I hear you but you are
being tot ally ignored." Bas-cal
Iy, tt's the concept of never qtv
ing a potential troublemaker any
audience, If a turkey shows up
(and this has happened) and
builds for himself an obnoxious
reputation, he soon finds that he
has not a soul on the band to
talk with. It only takes a short
t ime in most cases for the party
in question to get the idea that
he'd better shape up or ship out.
I've operated 220 FM for almost
5'12 years and have yet to hear
one cussword, yet to hear one
derogatory comment about ao
other ham or an on.tne-atr erou
ment. The people of 220, both
system owners and those who
use them, will not tolerate such
abuses.

cated to preventing such oroo
lems from ever happening on
220. In this area, to locate most
z-meter repeater owners, you
must have an "in" with someone
who knows the guy or gal you
want to get hold of. Two meters
in the southland is the aloof
repeater owner who has placed
his system into operation and,
for the most part, has "walked
away" from all but the technical
aspects of its operation. Now, I
gran t that there are exceptions,
but, in general, this seems to be
the t rend. 220 MHz is just the op
posite. If I need to get hold of a
particular system owner, I need
only dial up the system and give
a call. If he or she is not around, I
can usually get hold of someone
who will take and deliver a
message. Invariably, I get a ca ll,
note, or some form of communi
cation from the person I want 10
contact.

There is another aspect to
operating the 220 FM band out
here that takes a bit of getting
used to. I call it the "Old 12·4
Routine." The term "tz-aoates
back to the days when the

Band Ptan
220 MHz

Southern Calilornia Mea July, 1979; Reyised January , 1980
Wea k signal ~non.re lay), 50 kHT

INote 7)

01l1P1I1S fo' two (2) treqllency non·repeate , systemsI
INote 1) .

One-way conner or aux,lIa'y links. 10 channels
(Note 5)

Ncn·re lay er-ect communicalion, 180 kHz 33 channel
INote 3) pai,s (Note 2)

O~e·way control or aUXlI,ary linkS. 7 channe ls t
INole 5)

Inputs l or two ~21 frequency non·repealer syslems
(Note 1)

WQ)k signal (nOn-felay), 180 kHz

Repealer inpuls +
60 channels
pairs (Note 4)

Simple•. FM. 20 chan nels I
223.50 Nat ,onal simptex calling
Rep"aler outputs •• _

220.00I
22005

220 ,06 }
22070

220.72 1
22090

~1(l921
221 10

22112 1
221 24

221 .26 }
221 90
22192 )
222.1e

""O}
22338

223 40 }
2~3 ta
22380 }
~24ge
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new features, new performance + all 9 hf bands
NEW - ALL 9 HF 8ANDS. Full coverage
from 160 throuqh 10 Meters. Ready to go,
with crystals supplied for seven bands (crys
tals for 18 and 24.5 MHz bands evatleble
when bands are ready for use).
All SOLID-STATE. From the pioneer.
BROADBANDED. From the pioneer,
NEW 3·MODE. 2·RANGE OFFSET TUN·
ING. Another TEN-TEe Ins t... (1 ) Offset Re
ceiver Tuning, (2) Offset Transminer Tuning
and (3) Ollset Transceiver Tuning. None
other has II. For complete flex ibility. to meet
aU needs, line tuning or Ox. 2-Tollnges; ~ 500
Hz or e 4kHz.
OPTIMIZED RECEIVER SENSITIVITY.
For a n Ideal balance between dyMrnic RInge
and sensitivi ty... from 21-'V on 160 to 0.3 JAV
on 10 Meiers.
NEW O PTIMIZED BANDWIDTH. Seven
res ponse curves- lour for SSB, three for
CW Standard I·f filter is an g-pole 2.4 kHz
crystal lad d er type. Options include a 1.8
kHz 8 -DOIe crystal la dd er type. a 500 Hz g,
pole CW filter and a 200 Hz 8-pole CW lilter.
Switch an optional filter from the front panel
to put it in series for up to 16 poles o f filter 
ing. And the standard CW a ctive audio filter
has 450 and 150 Hz bandwidths for added
attenuation. New toggle switches select i-f
and audio filtering, Selectivity for any situa
tion.
BUILT-IN NOTCH FIIIER. Variable null
eliminates unwanted signals and carriers In a
pass band from 200 Hz to 3.5 kHz with a
notch depth o f more tha n 50 dB.
NEW BUIII-IN NOISE BLANKER. S ta n
dard equipme nt. New 2 -pole monolithic
crystal lilter handles big Signals easily. makes
impossible locations usable.
GREATER DYNAMIC RANGE. Better than
90 dB. typieaDy. Reduces front-end ove rload
and distortion. Plus a PIN diode switcha ble
18 dB attenuator on the RF ga in control.

NEW " HANG" AGC. Smoother operation.
2 -SPEED BREAK-IN . ' ·Fa st'· or " S lo w"
s peeds. "Fast" for Insta n t, full brea k-in.
"Slow" has a longer mute time before re
ceiver is actuated for working crowded bands
with heavy QRM and for mobile.
WWV RECEPTION . On the 10 MHz band.
DIGITAL READOUT. 6 sh ielded 0 .43" LEOs
with 5 in red. the 6th (100 Hz ] in green.
S EPARATE R ECEIVING ANTENNA CA 
PABILITY. Use with separate co mpone nts.
Instant break-In Iinears. o r trensverters.
"S",SWR METER. Easy-to-read. Electron
icaDy switched.
200 WATTS INPUT. On all bands, when
used with 50 o h m load . Proven , conser
vatively rated d esign. FuDy warranted lor first
year. pro-rata warra nty for five extra years l

100'" D UTY CYCLE. Full power hour after
hour wtthout fail . Ideal for RTlY, SSlV or
a ny hard usage.
B UILT-IN VO X AND PTT. Smo o th VOX
with 3 front panel co n trols. And PIT co ntrol
at both front and rear panel jacks.
BUllI-IN PHONE PATCH JACKS. Easy in
terface to spea ke r a nd microphone signals.
BUIll-IN CW ZERO-BEAT SWITCH. Puts
you on exact freque ncy o f a station being
worked without being on the air.
BUILT-IN ADJUSTABLE SIDETONE .
Vary pitch and vol ume for easy listeni ng .
ADJUSTABLE THRESHOLD AUTO 
MATI C LEVEL C O NT R O L. From low
power to full o utp ut with full ALC control.
FRONT PANEL CONTROL O F LINEAR
OR ANTENNA. Auxiliary bandswttch te r 
minals on rear pa nel permit simulta neous
co ntrol of external relays or circuns. Disre
gard to inte rface with new TEN-TEC solid
state/CW linear.
AUTOMATIC SIDEBAND SELECTION .
And yo u can reverse it with the mode switch.

S UPER AUDIO . A TEN -TEC trademark.
Proper shaping plus low distortion.
IMPECCABLE S IGNAL. Clean. Easily ex 
ceeding FCC req uirements, thanks to metic
ulous design, fine components, and conser
vative ratings.
HIGH STABILITY. De via tio n Is no more
tha n 15 cycles per degree temperature
change after warm-up.
HIGH ARTICULATION KEYING. 2~ mse c
rise and decay time for sharp, clea n keying.
BUllI-IN S PEAKE R. Built into the bcecm
of the ca binet shen. Compression-loaded for
bener quality and higher effidency. External
spea ke r co nnections on rear panel.
PLUG·IN C IR CU IT BOARDS. For easy re 
moval lf needed.
FUNCTIONAL S TYLING. Dark front panel .
conve nie nt control groupings, "clamshell"
cabinet, lu ll shielding. and easier-to-use size:
5¥.."h x 14 l,4·w x 14"d
POWER. Operates o n 12·14 VDC for mobi le
or S10rllge battery use. For 117 VAC use. an
external s up ply Is required.
FULL ACC£SSORY LINE. Model 217 500
Hz CW filter $55, Model 219 200 Hz C W nl
ter $60. Model 2 18 1.8 kHz SSB filter $55,
Model 243 Re mote VFO $139, Model 255
Po wer Supply/Speaker $ 169, Model 280
Power Supply $ 139, Model 645 Dual Paddle
Keyer $85, Model 670 Single Paddle Keyer
$34.50. Mod el 2341214 Speech Processor &
Condenser Micropho ne $163. Mode l 247
Antenna Tuner $69 . Al l in matching colo r.

Model 546 OMNI-Serles C ...••.. $1189

See your TEN-TEC dealer, or wrne for full
deta ils.

'1i~~EN-TEC ,Mt
' •• ~"'IU"'l lU , H U. EE IIIIJ,.-.. "...__ ~ ....-



Fig , 1. The ASCII code.
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Marc I. Leavey, M.D. WA3AJR
4008 Win/ee Road
Randallstown MD 21133

In all the years I have been
writing this column, t never
thought I would have to stoop
so low as to use a four-letter
word to get your attention . This
month, I must! Because that
word is the hottest topic in ham
RTTY, and to cover it , I will
delay the conclusion of my
demodulator series by a month
or so.

What is the four-leiter word?
Why , "ASCII ," of course! Oh,
wait , A-S-C-I - ... hmmm, so it
has five leiters, I got your etten
tion, though, didn 't I? The point
is thai the FCC has realized, at
last, that the Baudot/Murray
code is ancient and has autho
rized the use of ASCII on ham
Rl lY frequencies. Docket
20777 has passed, and imp!e
mentation of the order oc
curred on March 17, 1980. Spec
ifications for this new mode are
detailed in this month's FCC
column.

But , before we can work
ASCII , we need to understand
what ASCII is, why it is better
than the code we are now using
(assuming that it isl}, and how
we can best go about pulling it
on the air. That is the subject of
this month's column.

Described several times in
this coiumn , the Baudot or Mur
ray code, which all five-level
teleprinters use, until now has
been the code authorized for
amateur use. This code uses
five data bits to encode 32 pos-

sible combinations, which rep
resent all capital letters and
machine functions. A shifted
set of 32 additional characters
is implemented to support nu
merals and punctuation. That
only limited punctuation and
no lowercase letters can be
supported is obvious, and this
resulted in the development of
several alternate schemes. I
shall not go into them, except
to mention that six, seven,
eight, and more bits have been
used to define character sets.
In 1963, an American Standard
Code for Information Inter.
change was devised. Normally
referred to by t he acronym
" ASCII," this standard defined
how seven bits could be en
coded to represent 128 oos
store code combinations. Un
like the Baudot code, in which
characters are represented in
no particular orde r, ASCII main
tains a strict order, making
many code manipulations
easy. A commonly used chart,
showing the "full" ASCII code,
is presented in Fig. 1.

The first two columns con
ta in the so-caueo "control
codes." These are non-printing
characters that maintain vari
ous functions in line circuits.
Although some of t hem, such
as CR, LF, or BEL, are univer
sally observed, even on home
computer terminals, others are
frequently redefined by the end
user. Many terminals, for exam
ple, have internal functions and
modes controlled by these
characters, thus the grouping
into "control codes."

Punctuation , numerals, and
uppercase letters follow in
ascending sequence. Note that
by shi fting four columns to the
left, each control code corre
sponds with an uppercase let·
ter . The co nt ro l codes are
sometimes referred to in that
way, so that BEL is control G or
DCl is control Q. Most ASCII
keyboards have a "CTRL" key,
which, when held down, shifts
the output to produce the corre
sponding control code.

Although not implemented
on older etqnt-reve! Teletype'
machines and other uppercase
only machines, the last two COl
umns of the ASCII character
set contain lowercase letters.
Again , note the correspon
dence with the uppercase set.
This makes shifting case easy,
and allows most uppercase
machines to respond to lower
case with the appropriate up
percase tetter.

Similarly to Baudot, serial
transmission of ASCII is ac
complished with a START bit,
eight data bits. and one or two
STOP bits. Conventions dictate
that at slower baud rates,
where mechanical teleprinters
are more likely in use, two
STOP bits be sent. As the speed
of transmission is increased,
only one STOP need be sent.
Unlike Baudot, data bits are
sent from the least significant
bit (LSB) to most significant bit
(MSB), exactly backwards from
Baudot. An example will help
clarify. The leiter "S" in Baudot
is normally represented as
11000. In hex, this would be
$18, When transmitted , the se
quence is START-1·1·0·0·0
STOP. The ASCII for "S" is
1010011 or $53 hex. But this is
transmitted START·l·1·0·0-1·0·
1·0·STOP. Now, before you get
all bent out of shape about that
last "0 ", let me explain.

If you have been paying care
lui attention so far, you have
noticed that I have sometimes
referred 10 ASCII as "seven
bits" and sometimes as "eight
bils. " Well , there is a reason for
this inconsistency. As defined,
ASCII uses seven data bits to
represent 2to the 7th (128) char
acters. As transmitted, how
ever. an eighth, or " parity" bit is
added as the MSB. This parity
bit may be defined in any of
several ways. In many home
systems, it is fixed as either a
"1" or a "0". Since it is always
the same, it may be stripped
without concern , Although this

solves the "what do I make it to
night" dilemma, it wastes the
value of the extra bit. What pari
ty is supposed to do is provide a
means of error-checking on a
character-by-character basis.
Two types of parity are corn
monty used: even and odd. With
odd parity, the parity bit will be
added if the number of data bits
is even, and with even parity, if
the number of bits is odd. To
elaborate, whatever the type of
parity, that type represents the
odd or even state of all trans
milled characters. Let's run
through a few examples. The
letter "A" is 1000001. This has
two bits, so, no parity bit is add
ed for even parity, producing
01000001 , or one is added
for odd parity, producing
11000001. The "C", on the other
hand. is 1000011 , possessing
three (odd!) bi ts , No bit is need
ed for odd parity , one is added
for even parity. So, even pari
ty =11000011, and odd pari
ty = 0 10000 11. Simple, yes?
No? OK!

Now that you understand
parity , look at one more thing.
ASC II characters are f re
quentty. as we have done here ,
represented with thei r hex
equivalent. Thus, "A" is $41 , "B"
is $42, etc. But, if pari ty is
considered, strange things
start happening. Depending on
whether fixed, odd. or even par
ity is used, some very familiar
codes can change. Thus , CR,
no rmally $00 , can become $8D,
or "A" can change to $Cl. Just
though t I'd point that out\

So. how will we use ASCII?
To tell you the truth, I don't
know. The Federal Register
indicates that ASCII will be
handled similarly to current
RTTY. Between 3.5 and 21.25
MHz, ASCII will be allowed on
Fl (conventional FSK), where
Fl is currently authorized. The
speed at these frequencies will
be limited to 300 baud. In the
spectrum ranging from 28 to
225 MHz, ASCtI will be permit
ted at speeds up to 1200 baud,
via Fl , F2, and A2 (AFSK).
again, where those forms of
communication are presen tly
authorized. Above 420 MHz,
baud rate is limited to 19.6
kilobaud! Modes remain Fl , F2,
and A2 , where authorized. I
hope we can all settle on stan
dards and conventions early !
At first , it would seem that
conventional FSK techniques

Continued on page 174
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Leaky Lines,__----J

Dave Mann K2AGZ
3 Daniel Lane
Kinnelon NJ 07405

After many, many years of lis
tening, just listening, to the ham
bands, I have concluded that it
is no longer necessary for me 10
subscribe 10 such publications
as Scientific American, Science,
Sky and Telescope, or any of the
others. Nor is it essenttalto own
an encyclopedia or to become
an associate member of the
American Museum of Natural
History or the Smithsonian in
stitution. I discovered thai if you
listen to hams long enough, you
will learn everything there is to
know about any given subject in
the universe.

The reason is simple. The
ham population consists of ex
perts in every known field of
knowledge and discipline in the
world. At least that is what I
gather from the authoritative
manner in which these experts
expound on the bands.

Just this very morning, I lis
tened to a prime example of this.
The guy doing all the talking
was named Floyd, Lloyd, Clyde,
or Claude .. , I've forgotten
which. And he was holding forth
about the Russians.

"They visited the 'resta
Museum in Yugoslavia," hesaid.
"And they were highly interested
in all the papers teste wrote
concerning his theories about
control of the weather, They
spent a great deal of time poring
over all those documents,

"But," he announced trium
phantly, "it backfired on them."
(I got the unerring impression
that he was about to disclose
something so startling and stun
ning that it would revolutionize
human civilization.) "Just look at
the mild winter we've been hav
ing here in America, and over
there in Russia, they've been
getting horrible weather." He
laughed diabolically.

It was clear that he sincerely
believed that the world's
weather pattern for the winter of
1979·80 had been engineered be
cause the Soviets had inadver
tently misapplied the theories of
Nlkora testa. Moreover, Floyd,
Lloyd, Clyde, or Claude was
quite firmly convinced that they
had done so because the papers
had been deliberately doctored
by our CIA or some other Amen-

14 73 Magazine. May, 1980

can cloak-and-dagger outfit who
had been planted there for the
specific purpose of fouling the
Russians up. (It was something
like that old tale about allowing
the Japanese to build a naval
vessel from altered American
plans, and then the damned
thing capsized ... just rolled
right over on its back when it
was launched.)

He made it abundantly clear
that the whole thing had result
ed from some alleged under
cover operation carried out by
American agents, probably for
the purpose of engineering a
crop failure in the U.S.S.R" for
what reason, God only knows
... that is, God and Floyd,
Lloyd, Clyde, or Claude.

He interrupted the aso. "I'll
see you later, Elmer," said he.
"rve got to go to collect my un
employment insurance."

Some other joker was expati
ating at great length on all those
psychics and parapsychologists
recently called in to assist
police in tracking down murder
victims and missing persons. He
went through a lengthy enumer
ation of such cases, in which
such psychics had succeeded
where all else had failed ...
bloodhounds and detectives
hadn't even come close.

Then he went off on an inex
plicable tangent, recounting
some personal experiences
dealing with his own dreams. It
seems that whenever he dreams
of some individual, that unfor
tunate party usually succumbs
within a month or two.

I have no idea, not the re
motest clue, of the explanation
of this business of his dreams
within the context of the discus
sion about psychics. Indeed, I'm
not sure there is any connec
tion.

He also claimed that in these
dreams of his, he was con
stantly in communication with
his own parents, as wen as with
a large group of other persons
"from the other side." According
to his allegation, they were for
ever giving him advice and
guidance. And he said, "You
mark my word, Charlie ... one
day the world will learn. It's
much later than they th ink."

I don't know why, but a shud
der went up my back and I could
feel the hairs on the back of my
neck rise. I suppose I mstrnc-

lively knew what was to come
next.

Then came the crusher! He
asserted that he had actually
seen God! Well, not precisely
the Deity, but a super-bright
light which practically blinded
his eyes when it lit up the entire
bedroom as though the alter
noon sun were streaming in
through the windows. His wife
had not seen it at all." had
said to him, "It must have been a
dream. Go on back to sleep."

He explained this by saying
that his wife had simply not
been chosen, as he had been, to
witness th is great light, so how
could she, poor outcast, be ex·
pected to know that it had been
meant for his eyes alone, as a
sort of sign?

The fellow on the other end of
this aso must have been so
moved by the story that he was
unable to answer. He was prob·
ably dumbstruck with the
wonder of it all and totally in
capable of reply. Or maybe, like
me, he had spun the dial of his
receiver to some other trequen
cy.

Last summer, I was listening
to a net discussing the ancient
civilizations of the world. A cou
pie of fellows got into a lengthy
colloquy about Egypt, and one
blurted out the astonishing
news that he had been present
on the very day that Alexander
the Great had conquered Egypt
in 332 BC. I took it to mean that
this had occurred during some
previous existence of his ... he
regarded himself as a sort of
male Bridie Murphy, I suppose.
He also said that he had seen
Ptolemy, Cleopatra, and at least
four or five different pharaohs.

I was holding my breath, ..
anticipating that he would an
nounce that he had accompa
nied Moses and the Children of
Israel out of the Land of Bond
age. But he never had a chance
to get that far. Someone had the
gall and temerity to suggest that
perhaps he had visited the
"greenhouse" once too often
that evening.

"Are you calling me a liar?"
challenged the indignant one.

I kept listening, hoping to
hear more, but the frequency
had become bedlam, rendering
all speech unintelligible. Sadly, I
tuned my 75S-3B to some near
by frequency where a couple of
ordinary mortals were drscuss.
ing an ordinary topic .. , the
relative merits of yagi antennas
versus quads.

Some guy in Connecticut was
holding forth on a pet theory reo
garding forward and reflected
power. He said that in order to
determine the power of a trans
mitter, one had only to add the
indicated reflected power to the
forward power.!n other words, if
your transmitter produces 100
Watts and your bridge shows a
reflected power of 20 Walls, you
simply add them together, and
you are running 120 Walls!

The other fellow pointed out
that if this were the case, all one
would have to do to develop
more power would be to in
crease his vswr more and more,
and the more out of resonance
that one could manage to get
the antenna, the greater would
the mismatch become, resulting
in a maximum of reflected
power. "According to your
theory," he said, "it would be to
your advantage to have as high
an swr as possible, for that
would give you more output
than if you had unity rnatcn. If
thaI's possible with the aerial
you are using, I'd be much
obliged if you would send me a
drawing of it so that I can build
one, too." (By the way, would
some kind reader please give me
the inside story on why so many
hams nowadays have reverted
to that old-fashioned word,
"aerial"? And while you're at it,
see if you can find out why they
are now using the word "radio"
in place of transmitter, trans.
cetver. and receiver.;

Well, anyway, when this fel·
low had finished demonstrating
how foolish he thought the other
guy's theory was, the antenna
genius abruptly terminated the
aso. "Sorry," he announced.
"I've just gotten the chow call.
Gotta sign off."

This was rather odd, for I
glanced at the clock and it read
hall past three in the morning!

They must keep strange
hours in Connecticut .. , at
least in that asylum where this
fellow is being kept!

I would greatly appreciate
hearing from anyone who may
be familiar with the particulars
of a certain burial which took
place in the mto-sos in Cali
fornia. I've been hearing vague
dribs and drabs about it, but
could never manage to find any
one who knew the whole story.

It seems that a certain ham
arranged that a small trans
mitter would be placed in his

Continued on page 196





IFaces, Places

One of the Windy City 's most prominent hams, Lee J. Knirko
W9MOL, was featured in th e Chicago Tribune Magazine last fall.
(Photo by Ken Thompson)

,

I

E. J. Kundert WBYEK's "sneckrnes changedconsiderabfy since we ran a photo of his console on our February, 7975, cover. The shack is the
CD Communications Headquarters for the city of Delphos OH. For emergency po wer, Gene uses his Kohler 12K diesel generatof installed in
the garage, which is started and stopped from the shack. The city of Delphos purchased a Spectrum z.meter repeater, Phelps Dodge duo
ptexer. and antenna, which is at 250' on a tower in th e north end of Delphos. The .721.12 repea ler is under th e con trol of th e Tri·Coun ty
Repeater Association. Since 19 75, stt equipment has been changed. There is no w a mini console on top, which houses two scanners (2
meters and police, fire, etc.) and one eDE control box which opera tes ro ta tors on two towers th rough the use of a ro tary swi tch. For twO
meters, Gene has a self-supporting 64-foot tower; the other tower is motor·driven (40"-70J and its heigh t is con trotted from the console. A
Teac A-170S cassette deck (not shownJis toea ted in the top left drawer. In the right-hand drawer is a home-brew SSTV keyboard, t ne swttcn
es directly above the Drake Line controt the in ter-equipment and mode switching. Switching is done via RG-174 and no rf problems have been
experienced so far. The power supply for the TR7 is located on a shetf in the «neenose part of the desk. The rear panel is made entirely of Ptex
iglas rM_Air is brought in through the grills on each end of the fronl of the console, passes over all the equipment, and is exhausted ou t
through a duct and hole in the rear panel. There are two thermostats and two blowers, which, even WI th the solid-state gear, run quite often
(B5°F). Since the console was built, the elapsed·time meter has now reached 11,505 hours.
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We 've heard of automobile mob ile, aeronautica l mobile. maritime
mobile, motorcycle mobile, and bicycle mobile . . . but a port ·a-john
mobile?! While It appears some operating time (formerty tos' to the
tending 10 of personal needs) might be sa ved, the propagation oroo
ably stinks. (Pho to by David W. Hannah W6NBJ)

-- -""="",

J im Ooerto WA9Y YV o f Joliet IL, Mrs. Gertrude Bongovia 01
Worcester MA, and Wayne Baldner of Ames IA (left to right) teamed
up at a trailer resort, Desert Shadows, in Phoenix AZ, at
Chrlstmaslime to "demonstrate ham radio by sending Christmas
radiograms. " The residents of the park sent 77 "grams." Many ex
pressed an interest in learning to be a ham, and the three organizing
hams now have a Novice class numbering 19 in p rogress.

-
·~f"•
~ .;e, '''4

I

•

The kids of Community School District 8 in New York City are shown
taking part in an excellent amateur radio program administered by
Len Latronica WB2KVU in their schools . Over 200 ch ildren have
already earned their licenses, and teachers, students, and ea
mtnistretors continue to s tud y together lor their tiche's . Top photo
(left to right): Maria Sandoval. Leslie Sydnor WA2K VN, Alexis $kidan
WB2RKG. Robert Stein WA2RJY, Ricardo Guzman, Eugene Camp
bell. Botfom photo: Eugene Campbell (/eft), Ricardo Guzman (center
top), Robert Stein WA2RJY (c enter middle). Leslie Sydnor WA2KVN
(center bottom), Leonard Latronica WB2KVU. Assistant Principa l
(right). (Pho tos courtesy 01 Photo Associates News Services. Inc.)
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Microcomputer
Interfacing__---.J

Peter R Rony
Jonathan A. Titus
Christopher A Titus
David G. Larsen WB4HYJ

In many microcomputer appli
cations, it is necessary to have
the computer perform act ions at
accurately t imed intervals. This
allows the computer 10 make ac
c ura te measurements of an ana
log signal at 100 millisecond in
terva ls. The period of 100 rn!t
usecond s may be "timed"
through the use of a time-delay
loop using soft ware commands,
or by using an external c lock.

Wh ile a time-delay software
routine may generate a delay 01
the rec crrec accuracy, the com
puter cannot do anything else
while i t is performing the t iming
software steps. This is a serious
limit ation. Allhaugh probably
less obvious. the t ime-dela y
soft ware steps may be in ter
rupted by some external device
and require immediate servicing
by the computer. The overall ef·
teet is to "Iengthen" the t ime reo
qurred for the t ime-delay sort
ware steps. The actual lime
delay IS th e su m of the t ime
spent in the software steps and
lime spent servicing th e exter
nal interrupt.

In most instances in which
acc ura te per iods are required.
an external ci rcui t is used to
t ime the necessary periods w ith
the least interact ion possible
between the computer and the
external clock. Such clocks are
immune to external interrupts
and changes in th e normar uow
of a prog ram. Once st arted, they
continue to ti me a period until it
is completed and the t ime is up.
In tms way, the clock runs in
parallel with the computer, at
lowing the computer to perform
other ta sks and service inter
rupts while the clock is ru nning.
This type of external clock is
often called a teet-time clock
because it s time is real and ca n
not be altered or delayed by
events that would normally af ·
feet a program.
There are several different types
0 1 real-time clocks:

a) The Programmable Real·
Time Clock. The actual period
requ i red is p reprogrammed
within the clock either through
hardware or software. Once the
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clock has been st arted, it w ill

continue timing unt il the periOd
has ended. At the end o f the
per iOd, the clock w ill signal the
computer that the t iming task
has been completed.

b ) The Free-Running Read·
Time Clock. The cl ock runs con
t inuously, signaling the corn
puter at the end of each peri od.
The periods are generally of
equal length , approximately 10
msec.

c ) The rtme-ot-oev ctoc«.
This type 01 c lock wi ll provide
the computer with the act ual
t ime, Le., 16:20 hours. This type
o f clock is nct treo ueonv used in
small computer systems.

The operation 0 1 an 8085
ba sed computer system has
been discussed in previous sec
tions. The use of th e 14·bi\ timer
contained with in the 8155 readl
write memory and interface chip
was descri bed in terms of it s
reat-ume op er a t ion. In th e
8085-based computer applica
ti on , the 14·bit counte r obtai ned
Its t imebase from the cr ystal
clock used to control the 8085
chip. An interrupt was used to
signal the end of the t iming
peri od .

Thi s was an excellent exam
pie of a programmable real-time
clock. If we assume that a fre·
cueocv o f 1 MHz was used to
co nt rol the clock, a 14-bit count
er could provide us with a to tal
count of 16,384 microseconds,
or Just over 16milliseconds. This
might be somewhat limi ting if
penoos o f several seconds are
required. but lhe scheme is Iair
ly flexible. If longer periOds are
requi red , the ta-btt co unter
COuld be programmed to lime
some integer tract ion of the
period. The computer could then
be used to total the number 01
shorter periods required for the
total period to have elapsed . The
computer must increment and
te st a co unt only when the c lock
interrupted it. One drawback is
that additional software is reo
quired; something we tried to
avoid by using rear-ttme cloc ks
in the firs t place. The additional
program steps, however, are
quite minima l.

In many cases, it would be
valuable for the real-time clock
to be preset tor the clock' s basic

frequency, i.e., 1 MHz, 10 kHz,
etc.. as we ll as for the actual
count. It these various intervals
were available, the timing of
longer periods would be rete
t ively easy and no add itional
software steps would be re
quired. A simple series of divide
by-ten counters such as the
SN7490 or SN74390 co uld be
used to d ivide a high.f reQuency
clock signal into lower Itequen
ctee fo r use by the real-time
c lock's counters. Various fre
quenc ies could be readily se
lected through the use ot jumper
wires on the computer board , A
more sophisticated teat- l ime
c lock scheme can use an erec
trontc switching circuit that at
lOWS the computer to select the
frequency required . Thus, a oro
grammer could select the basic
per iod and actual count by mak
ing software commands to the
real-time clock,

The free· run ning reet-u me
clocks are preset to t ime a
cenoc o f predetermined tength,
10 milliseconds, fo r example.
This pence is t imed over and
over again, interrupting the com
puter each time a per iod has
been completed. In many com
puter systems. a nne power fre
quency of 60 or 50 Hz is used to
provide a stable, fixed·length
period that may be used equally
well. The tree-ruonrnc type of
real-t ime clock is not as tnde
pendent of the computer as the
programmable real-time c lock
is . Software steps to accu 
mulate the number of periods
are st ill required , and tne total
timing per iod may have an error
of up to two of the basi c fre
quency periods.

Since the free-running rear-

Ham Help
I need in formation, sche

matics, et c.. on a Gonset IV
e-meter transce iver. I will pay for
reproduci ng and s h ip ping ,
Thank you.

Rich ard McCubbin
535 Church Street
Portland MI 48875

I need a schema tic , manual.
and pa ris list lor a zj.cnanner
Skyfo n OM 423 CB and. also. a
schematic to convert same to 10
meters. I will be happy 10 copy
and ret urn. Thank you

Kenneth W, Underhill
7301 East 11th Street
Indianapolis IN 46219

time clocks have a regular peri.
od, they are e tten used to signal
the processor that it's time to
start a software rout ine that will
check various inpuUoutput (110)
devices to deter mine whet her
th ey require some computer ser
vice. By using a software table,
the com puter can check to see
what devices are enabled or dis
abled. It can atso determine the
frequency at wh ich they must be
checked. Irs useless to check a
10 character per second tete
t ypewr iter every 10 mnusec
ends, so tt's only checked every
80 or 90 mi lli second s. A laster
device, however, is chec ked at
the end of each 10 millisecond
period. Such a scheme allows
the com puter, and th e proqram
mer, to have a great deal of flex i
bility in the way real-time op
erations are handled, particular
Iy in si tuations where the corn
puter is required to perform
many teat-time operations st.
muuaneousty.

In almost all cases, the corn
puter and rear-tune clock are
connected by an interrupt sig·
nal. In this way, the clock can
immediat ely signal the comput
er th at the cu rrent period has
been completed or "timed cut."
Since interrupts can be quite
complex, as we have descr ibed
previously in ou r co lumns, only
one real-t lrne clock should be
used with a microcomputer. It
will be up to the user to deter
mine the prio rity and thus the
importance o f the rear-nrne
c lock. Often the real-time c lock
is assigned th e highest prior ity.

1.1

I am in need 01 Galaxy III ser
vice manuals. I will pay for an
original or a copy. Thank you.

H. C. Fields WSSGX
411 6 Morgan Circle
Ft. Wort h TX 76118

Would you li ke a aso with
Turkey? I would like to set up
schedules with all th ose wh o are
interested. Send your callsign,
address, and mode (CW or SSB),
with three l ACs. I wi ll send you a
a-week schedule o f wh en I will
call you.

Talal Turgay
POBox 133

Ankara Turkey
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coming 12 months. You would probably- buy at
least this many anyway. without the substantial
savings offered through Club :'Ilembership.

To start your ;\Iembership on these aurae
tive terms. simply fin out and mail the coupon
today. You wiU reCelVe the a-volume Robotics
Libr ar y- for to·day inspection. YOU :\'E ED SE:\,[)
:-JO :'IfO:\' EY. If you're not delighted, return the
books within 10 days and your Tnal :'I lembership
will be cancelled without cost or obligation.
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robotics library
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Let us send you this -t-volume. LJ02-page
Robotics Library as part of an unusual offer

of a Trial Membership in Electronics Book Club.
Here are quality hardbound volumes. each

especially designed to help you increase your
know-how, earning power. and enjoyment of elec
tronics. Whatever your interest in electronics.
you'll find Electronics Book Club offers practical.
quality books that you can put to immediate use
and benefit.

This extraordinary offer is intended to prove
to you through your own experience. that these
very real advantages can he yours" , that it is pos
sible to keep up w;'~ the literature published in
vour areas of interest, and to save substantially
;"'ihilC" so doing. As part of your Trial Membersbip.
you need purchase as few as four books dulin.o: the £lECT RONICS BOOK CLUB. Blue RidZe Summit. Pa, 1121.

••••••••••••••
I ELECTRONICS BOOK CLUB
I Blue Ridge Summit, Pa, 17214
I Please open my Trial Membership in HEC
I TRONICS BOOK CLUB and send my 4-yolume
I Robotics Ubrary, invoicing me for only $1.99

plus shipping. If not delighted, I may return the
I books within 10 days and owe nothing, and
I have my Tri al Membership cancelled , I agree

I to purchase at least four additional books
during the next 12 months after which I may

I cancel my membership at any time,
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A pract ical, ste~~-step gu;de to designing. build ing, and
insta lling hundreds 01 rem~e control systems, and scores of
automated devices",lrom garage door openers to light sensors,
from il1lercom contro ls to elect romechanical timers-to inter
facineamicroprocessor with household devices You'll learn how
to apply electroniC and mechanical techniques to remote·control
withcempcters. with audible tones, with ultrasonics, wi th radio
waves, with light beams. with do/ens 01 specar systems, You
can build light and !lO wer failure senscrs, !IOsition ind icator'S,
tone-operated systems, tone generatGrs, RC h~d rau lic de
viceLand you'll see how to interfa ce mechanical devices.
hy{Iraulic systems. and electric motors with electronic systems.
294 pps.. 250 itlus, List SI2.95

A GtANT 406·page handbook that shows you how to des,gn
cifcuits to i rierface microprocessors, comput ers , te lephones,
and ~her digital devices with the analog wortd.. .lhat shows you
how to really put your mrcrocomputer to work to measure certain
ronditions, or tocontrol eetemet devices, Tells ~ou all about how
to go about it-how to con~ert ener gy produced by pressu re.
Iorce, posrt lon, temperature, etc. ,nto an electncal ~oltage or
c\nent )'Our microcomputer can deat wrth. lt shows you ,te lls )Qu,
describesand discusses thin gs you can do with thoseI/O ports
~!Ier than connect them up to a prefabricated peripheral! Irs a
"meat'" valu rne chock-fu ll of practical info on a wide ra1ge 01
topics for engineers, compute! hobbyists, engineering te: hni
eare. and robot ics builders, 406 PDS , 277 illus list SIBS

Build Your Own Working Robot
Com~le te mstructiens c-ptans. schemat ics, logic crccns. and
wi ri ng ~ i agrams- lof building Buster, the most unique pel in
tlle wor ld' Not fOf oOl'ices. Buster is a sophist icated elperi ment
in cybernetics. You build him in 3 phases. and watch his
per sonality deveklp as )'Ou acld progressively mOfe advanCed
ci rcuit!)' to his mainframe. The f ust-phase robot. Buster I. is
"leash-led." and dependerII on his master for decision-mak;ng;
Buster II has a basic bra in: equipped with a wireless mike. he
can elter aroomand lalk with the occupants. Buster III responds
when cal led. and when " hungry" findS his charger, and plugs
himsert in. Watch his persooalit~ evolve as you build him from
Hieground up in a learning ex perience unparalle led in electronic
coost ructioo. 238 PDS.. III illus List S8.95.

How to design and build ANY krnd of robot ,..Jnclud lng ones wrth
microprocessor "brains" -PLUS how to interface robots wrth
computers! It's a single sourcebook that conta ins all the
techniques you 'll need for creat ing, design ing. building. and
operatine you r own robot from beg lnnone to end.. W1th eoough
opt ions to create a whole fami l~ of robotic wonders_ controls
can be electrical or electronic; power can be electrical. hydraulic,
Cl' pneumatic; your robot can operate by rad io controt or with a
fu ll range of sensors to move about on rts own, This pract ical
votu me gi~es ALL the info needed to burld a walking, talkrng
friend and com panron, or even a he lp fut servant. Includes I
Chapters on advanced robot circuit s. controls, and sensors, 3&4
cos., 137 nus. List SI2,95.

The Complete Handbook Ot Robotics

I
!
I
!
I

I
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ISTAMP PLAN

STAY THE SLEDGE1 1

1__------'

A recent article, " In Search of
Power Line Interference" (Febru·
ary, p. 66) by Henry Luhrman,
contained a lot of practical in
format ion on the sources of RFI
from power lines, as well as sev
era l valuable detection proce
dures. However, one detection
scheme mentioned - hilling the
suspected pole w ith a six-pound
sledgehammer - is a potentially
dangero us practice.

As Mr. Luhrman has dis
cussed, a probable cause o f
power-li ne RFI is loose nard
wa re, as we ll as cr acked in
sulators. Hitting the base o f a
suspected pole with a sledge
hammer m ight send an impulse
to the defective material, caus
ing a break. At a minimum, the
power company's property has
been damaged and they would
rig htfu lly expect to be renn.
bursed f inancially (it is a lot
cheaper for them to replace a
cracked insulator than it is to
pick up conductors that have
been burned down). Worse yet:
7,()()().. to ta.cec-vcn lines co uld
la nd on the ham's head!

I urge all hams not to strike,
tap, j iggle, or hit any power lines
- least of all ones that have
defective matertar.

R. W. Coleman WA4JDD
District Manager,

Florida Power & Light Company
Punta Gorda FL

Continued on page 184

Many amateurs have re o
socnoeo to my letter in the Jan
uary issue of 73 Magazine , reo
garding an issue of a comrnem
oranve amateur radio stamp.
WB2FYB advises that such a
stamp was issued several years
ago in a five-cent denomination,
but th inks it is t ime for a second
issue. WB2EUF suggested that
it be issued in celebration o f the
forthcoming band expansions.

The M uskogee Amateu r
Radio Club is urg ing that all
amateur radio operators write
their congressmen, suggest ing
that they press lo r the issuance
o f such a stamp. We are sug
gesting that the stamp be of the
31¢ denominat ion , with the
American flag prominently dis
played. to be used on lellers
containing OSl cards wh ich are
mailed direct to points all over

I

IKUDOS

ORPONTEN

bid in two weeks late and were
told that they had Junked it while
c leaning out one of th e upper
uoora of the bUilding!

Bruce Kelley W21CE
Antique Wireless
Association, Inc.

Holcomb NY

1__------'
About a year ago, I, along with

thousands of other amateurs,
took your advice and got on
t o-meter AM ORP with convert
ed CB rigs using your recom
mended band plan. Recent ly, it
seems that the high-powered
SSB stations al so are using your
AM band plan.

Maybe you could explain in 73
what a gentlemen's agreement
is or what it used to be. TheORP• •
operators would like to have a
few channels above 29 MHz.

AM act ivity is picking up. In
addition to the ORP rigs, many
hams are dust ing o ff their ol d
Etmaca, Gonset s, Globe Scouts,
Rangers, et c., and rediscovering
what amateur radio used to be.

I have worked 20 states, a G2,
a G3, a YS1, and a UB5 with 4
Watts and a vertical antenna. I
am glad that I took your advice ;
it is great fun.

I would like to see a call ing
channel and an emergency
channel. Channel 9 would be a
good emergency channel since
some rigs are set up with chan
nel 9 as a priority channel.

Keep up the good work with
73. It is a great magazine.

Mike Collins W4ACC
Winchester VA

Please let me take this ocoor
tunity to congratulate you for
the great art ic le in the February
issue o f 73 ent itled "Albert and
h i~ Momentous Theories."

I very proudly took this issue
to the office and showed the
staff that amateur rad io could
be more than just rag-chewing
and DXing with an exchange of
signal reports and weather con
d it ions. An article li ke this does
beg in to show that there are a
few hams le ft in te rested in
science at large and not just
dots and dashes.

I'm just a bit sorry that I didn't
subscribe to 73 a long time ago !

Norman S. Bernat K2GYX
livingston NJ

"' . ,'.- .

2UOfWHO

ANTIMATIER

', . .'..' ,- ,

a list of manuals ava ilable (sub
ject to prior sale) for an SASE. I
will charge $1 to 53 per manual
to cover my mailing costs. I
don't need them taking up space
in the garage if some hams can
put them to good use.

Ala n Christian WA6YDB
PO Boll. 531 4
San Jose CA

Paul Lutus' article (February ,
o. 116) on Albert (E = mc2) Ein
stein was a lot of lun to read .
But, what's he got against an
t imatter?

If a spaceship in space con
taining a ball 01 ant imatter ures
it s eng ines and accelerates
toward the left , then the anti
matter w ill also accelerate
toward the left, squishing itself
up against the nose cone, From
the an timatter 's point of view, it
looks oul the porthole and sees
the mass of the universe gang·
ing up on it (accelerating) to it s
right; therefore, it panics 10 get
away from the mass by moving
to its left toward the f ron t of the
spacecraft just as it would if the
spacecraft were silting on the
Earth .

Barry Dorfman KB6CV

Brentwood CA I
'-- I --------'

1 1

Congratulations on the 2UOt
WHO New Yor/( Times stat ion
art icle by W3CFC (February, p.
54). It is light reading, historica l,
w ith good pict ures, and of qen
era! interest. Many fe llows have
called il to my attention over the
a ir.

.. , , -. r ' \' -...; ' .. .. t ~ .',. · t __ '. ; ~ " .' "-.

I am somewh at familiar wit h
the station (and its h ist ory) and
fee l the story is accurately oocc 
menteo. If anyone could give
Rex accurate informat ion, cer
ta inly Iverson could.

The AWA Museum almost got
the last WHO SW shortwave
tra nsm itter, which I believe is
pictured on page 59. We got our

I

• •

I

•
• •. ,

; ,.,. ,

•...,
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• • • l •

GO AWAY

Jack C. Parker WeRlB
Bismarck NO

',.. . "). .: , t ' l... .;.}

MOBILE MANUALS

!
• • 1
~ t .' ~

L d .

1__------'1
I agree with K4FNE's leiter in

the November (1979. p. 190) is
sue o f 73, except that it's not
-sour craoes" as your editor ial
people til led it , but an accurate
assessment 01 the problem.

I f ind 73 Magazine technically
to my li ki ng, considering the
wide variety o f my amateur radio
pursu its. However, your excess.
as in ra nting about the ARRL,
Wayne, have caused me to re
consider renewal of my sub
scription when it is due in 1980.
It is really sad because you have
the means to accomplish much
for amateur radio w ith or with
out IheARRL, but you seem coo
lent to take month ly potshot s at
them, which , in the long term,
accompnsn nothing . Granted,
the ARAL has faults, but it is a
st ronq voice for amateur radio
where no other exists, save for
some abortive attempts at rats
ing a competing national organi·
zatton, wh ich, I'm sure, some of
your readers will remember.

My feelings can be summa.
rlzeo by quoting the late U.N.
secretary General, Dag Ham
marskjold , from his diary, Mar/( ·
ings: "When shut out of the
room you must not p eep
through the keyhole . Either
break down the door, o r go
away."

1__------'
From t ime to time, in Ham

Help, I see needs for mobile
radio equipment manuals. After
18years in the mobile rad io biz, I
changed careers and am in com
puter components manutactur.
ing . I have an te-veer co llect ion
of mobile rad io manuals that I
no longer need and would love
to disseminate into the ham
fratern ity.

The dates span 1948-79, from
the 5V to Micor, link, Pre-prog
through Mastr II, and a lot o f o t t
brands and model s. I can supply

73 Mag azine. May, 1980 21



TEN-TEN INTERNATIONAL
NET AWARDS

For those of us who frequent
the ten-meter band , a min ute
doesn't elapse that you don't

SLOVENSKO AWARD

The OX Club of Radio Ama
teu rs of Slovakia offers this
award 10 all licensed amateurs
who can show proof of contact
with stations in the different
districts (OKR) of Slovakia (OK3,
Ol8, Ol9, Ol0: d istricts listed
below) after January 1, 1946.

Stations in countries which
have a common border with
Slovakia m ust contact 35 drs
tncts, 20 districts are required of
stations in other European
countries, and 10 districts are
required for stations outside the
European continent.

There are no band or mode re
strict ions. Appli cat ions with a
GCR list and award tee ct 51RCs
may be sent to: Central Rad io
Club, PO Box 69,1 13·27 Praha 1,
Czechoslovakia.

Distric ts which qualify are:
Banska Bystrica , Bardejov,
Bratislava, areustava-vnnek,
Cadca, Dolny KUbin, Dunajska
Streda, Galanta , H um enne,
Ko m a rn o , K oetce. Ko s ice 
Vidiek, Levtce , Lip t ovs k y
Mi ku la s , Lu c en ec , Marlin,
Micha lovce, Nttra, Nove lamky,
Poprad, Povazska Bystri ca ,
Presov, Prievidza, Rimavska
Sobota, Rozn a va , Se nica,
Spisska Nova Yes, Stara lubov
n a, Svidn i k , Topolcany ,
Trebisov, Trenc in, Trnava, Velky
Krtia, Vranov, lvolen, l iar nad
Hronom, and lilina.

of clubs or associations wh ich
accept t his rule reciprocally,
The fee for all others is 10 IRCs
tor the P75P Award and 5 IRCs
for all the other awards offered
by the Central Radio Club of
Czechoslovakia. General certifi·
cation rules apply by which con
tacts may be verif ied by two
amateu rs of a local club, a c lub
official or a notary public.

App li cat ions shall include
details for each contact, l.e.,
call sign, GMT, date, frequency,
mode, RS(T), and any additional
information requi red for the
award. Send to Central Radio
Club, Aw ards Manager, PO Box
69, 113-27 Pratta 1, Czechoslo
vakia.

Right at presstime, I received
still another award incent ive be
ing altered by CRC. I encourage
readers to take a close look at
the Siovensko Award.

ZMT 24 AWARD

For those interested in pursu
ing the ultimate in OX enduro
ance, the lMT 24 Aw ard is just
for you. The requirements are
exactly the same as for the
basic l MT Award de t ailed
above, with the exception that
all contacts must be made with·
in a za-nocr period. Sound rm
possible? Absolutely not, but
don't be discouraged if it takes
you several attempts using the
stopwatch!

100 OK AWARD

Check your QSl cards. If you
ca n find a total of 100 OK sta
tions, then you will quali fy for
the 100 OK Award. All contacts,
however, must be made on or
alter January 1, 1954. Endorse
ment stickers are avail able for
every add it iona l 100 stations
confirmed, up to a total o f 500.
St ations may be wo rked any
band, any mode.

OK SSB AWARD

This award requires the appu
cant to have two-way SSB con
tact with different Czechoslovak
stations totaling 25 points, with
out a date limitation. 1 point will
be scored for asos on the 28-,
21·, or 14-MHz bands and 2
points for a aso on the 7- or
3.5·MHz bands. There are no
mode restr ict ions.

As an added t ip to those
wishing to pursue these very re
spectable awards, this edi tor
recommends that you keep a
close eye on the Contest Col
umn in 73 Magazine and con
sider making a fe w contacts duro
ing the annual OK OX Contest.
Dates and times will be an
nounced at least a month in ad
vance of the scheduled event.
The Aw ards Manager of the
CRC also mentions that a s o s
made during the con test will not
requ i re QSl con fir mations.
There is one stipulation, how
ever: Application must be sub
mitted along with your logbook
ent ry for the OK OX Contest.

All the certificates are issued
free of charge only for members

with at least one station located
in each of the fo llow ing 39
areas: OK1, OK2, OK3, HA, L2,
UA1, UA2, UA3, UA4, UA6, UA9,
UA0, UB, UC, UD, UF, UG, UH, UI,
UJ, Ul, UM, UN, UO, UP, u o , UR,
OM (3 different reg ions deter
mined by the last letter of the
callsign), SP (3 different ere
tr tcts). YO (3 different dist ricts),
YU (3 differen t districts).

,
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P75P AWARD

This award is for having
worked at least 75 ITU zones as
defined by the ITU Geneva Con
ference of 1959. All contacts
must be made since January 1, '
1960, and awards are available
in three levels of achievement:
t st Class - 70 zones, 2nd Class
- 60 zones, 3rd Class -50
zones. zones may be deter
mined in accordance with a spe
c ial map made available by the
Central Radio Club for the cost
of 3 IRCs. Also, it is import ant to
note that all contacts must be
made with " f ixed" stations only.

ZMT AWARD

To qualify for the ZMT Award,
applicants must have confirmed
contact since April 26, 1949,

cw, phone, and Rny, either an
band or sinqle-band achieve
ments. Mixed-mode con tacts
are recognized.

f

Awards

\
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Bill Gosney WB7BFK
2665 North 1250 East
Whldbey Island
Oak Harbor WA 98277

OX AWARDS FROM
CZECHOSLOVAKIA

If you 've never seen the beau
tiful DX awards available to li
censed amateurs from the Cen
tral Radio Club ofCzechoslova
kia, then you're in lor a real
treat. It has been my pleasure
this past month to have received
the full details o f their entire
awards program and they are
described in the paragraphs to
follow,

S6S AWARD

The S6S Award is afforded
those amateurs who have a
aso with at least one station
located in each of the six con
tinents as defined by the IAAU
since January 1, 1950. Awards
will recognize tnose contacts of

22 73 Magazine· May, 1980
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TELEX COMMUNICATlONS . INC
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eso- NOfllHEAST HIGHWAY SIX l"'ICOU4. NE 68500 U.S A
EUROPE, 22 ""' '''' '"l~'~,\l32OJ S< Do<wt.~~

®

Antenna shown is:
TH6DXX
a -Element
'r rt-aenc Beam

TH3MK3
3-Element
'In-Band Beam

Tower shown is
The NEW Hy-Gain
HG·52SS
Self Supporting
Crank-Up Tower

Hy-Gain has
the right
Tri-Bander
for you!

Other trt-aanoers in the
Hy-Gain line :
TH5DX
5-Elemenl
Trl-Band Beam

..
.... 316

DX'ER,
CONTESTER,
or
RAG-CHEWER
With the sunspot cycle nearing its peak,
and traffic on 10. 15 and 20 meters at an
all-time high. you need a ttl-band team
that really delivers. You'll find that there
are more Hy-Gain Tri-Banders on the air
than any other brand, and that says a lot!
All of Hy-Gain 's Trl-Banders feature
separate High-Q, high-effic iency traps
that ensure maximum FIB rat io and gain
and minimum VSWR o n ALL THREE
bands. Hv-aatn's " no-co mpro mi se"
const ruc t ion features : taper-swagged
6063·T832 thick-wall aluminum tubing
for maximum strength and minimum wind
resistance ; a rugged boom-to-mast
bracket that adjusts from 1V~" to 2'12" ;
heavy gauge, machine formed, element
to-boom brackets that won 't allow the
elements to twist o n the boom ; and
improved element compression clamps
that allow ~reater tightening abilily and
easier readjustment.
Hy-Gain'a unique Beta-Match is factory
pre -tuned to ensure minimum VSWR and
maximum gain on all three bands. All
Hy-Gain beams are fed with 52 ohm
coaxial cable and deliver less than 1.5 :1
VSWR at resonance.
Write for full details today !

hear reference being made to
the Ten-Ten International trater
nity.

The 10-10 organization was
formed In 1962 by a group of
amateurs in southern California.
To this date, there have been
better than 27,000 amateurs join
their ranks. The unique awards
prog ram for this international
group was founded and man
aged for years by Frank Orcutt
W4JO, who is now a silent key.

To qualify for membership in
to Ten-Ten International and to
move up on thei r awards ladder
o f achievement, you first must
make contac t wi th ten (10) in
dividual Ten-Ten members on
the ten-meter band. From each
aso, you must obtain the eta
non's ca ll , 10·10 number, name,
and exact QTH. Once this has
been achieved, you may submi t
your list to one of the following
area or district vtce-oresrcents.
along with your check of US
$4.00 (includes fee fo r the
quarterly 10·10 publication):
1 - Earle W1 NC ; 2 - Larr y
WA2SUH; 3 -J im WA3RBQ;
4 -Cli nt K4EKX; 5 -Grace
K5MRU ; 6 -D ick W6A NK;
7 -Ron WB7ADO ; 8-Les
W8ATK; 9 - Del W9BPU ;
(I - John N0ADJ ; New Zea
land - Mac ZL3RK; Australia 
Art VK2BXN ; Europe - August
DK5UG ; OX at large - J im
K6PJO

Your application Is checked
against the 10·10 Net roster and
if found correct, you will be ts
sued your very own 10·10 num
ber and Black Cat Certificate.

Once you obtain your 10-10
number, you may begin work
toward various "bar" awards.
The bar awards are issued in
multiples of 100 individual 10-10
contacts. To apply for any bar
award, you must not duplicate
contacts previously claimed. In
each case, submit only 100 con
tacts per app lication and no
more. Each must show the ceu
sign of the station worked, the
10·10 number, name, and exact
QTH.

Award appli cations must
show contacts in 10·10 number
sequence. App lications re
calved in any other order will be
returned. There is no award fee
for "bars"; however, an SASE
sent along with your applicat ion
is apprec iated. Send to; Wm.
" Bill" Risher WB60MH, 10542
Loch Avon Drive, Whittier CA
90606.

This same process is repeat-

Continued on page 185
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Robert Baker WB2GF E
15 Windsor Dr.
Atco NJ 08004

Contests

SENARC TOTEM POLE
CONTEST

Starts: 0000 GMT May 3
Ends: 2400 GMT May 4

Sponsored by the Western
Washington OX Club of Seattle,
Washington, the contest is in
tended to promote the upcorn
ing ARRl Nat iona l Convention
(SENARC). The convention is to
be held in Seattle July 25th
through the 27th. Entries must
be for single operator, single
transmitter. Opera te either
phone or CW, but not both. Use
all amateur bands from 80
through 6 meters.

Results

DARC CORONA 10·METER
RTTY CONTEST
Contest Period:

1100 to 1700 GMT May 10
This is the second of four

tests during the year sponsored
by the DARC eV to promote
Rny act ivity on the t o-meter
band. Each of the four tests is
scored separately . Use the
recommended portions of the
t o-meter band .
EXCHANGE:

AST, aso number, and name.
SCORING:

Each stat ion can be contact
ed only once. Each completed
2·way Rny aso is worth 1
point. Multipliers Incl ude the
WAE and DXCC lists and each
district in WIK, VEIVO, and VK.
Also count each different pref ix
as a multiplier. The final score is

Erie hams. The Erie amateu r
working the most stations par
ticipating in the contest wi ll reo
ceive a special certificate.
ENTRIES:

Send a signed copy of your
log with contest aso caustc ns
underlined by May 31st to: The
Radio Association of Erie, PO
Box 844, Erie PA 16512.

RESULTS OF THE 1979 OK OX CONTEST
1 operator, all bands

1. N4YF 295 574 41 23,534
2. K2SX 230 386 51 19,686
3. W9RE 228 369 34 12,546
4. KA1EP 287 489 24 11 ,736
5. W1LOO 170 253 32 8,096
6. WA40ML 174 332 19 6,308
7. W6UA 123 205 21 4,305
8. K1KI 124 205 16 3,280
9. W3GTN 84 102 29 2,958

10. W50F 86 141 16 2,256
11 . N1Rl 71 122 17 2,074
12. W6NNV 58 93 22 2,046
13. WB4WHE 70 105 19 1,995
14. AASEE 74 93 21 1,953
15. K4BAI 85 162 12 1,944
16. WA4QMO 73 116 16 1,856
17. W4DGX 24 38 8 304
18. WA2SIT 12 30 3 90
19. WlOPJ 4 6 3 18

1 operator, 14 MHz
1. W4KMS 52 84 9 756
2. W90WM 34 34 17 578
3. WrJLHS 7 13 4 52

1 operator, 21 MHz
1. W3CBF 42 86 5 430

1 operator, 28 MHz
1. N4CCJ 19 31 2 62

Multi·operator, all bands
1. N40L 677 1,065 105 111,825
Log for checking purposes: W1CM

ERIE aso PARTY
Starts: 0000 GMT May 3
Ends: 0000 GMT May 5

Sponsored by the Radio Asso
ciation of Erie. Erie stations sign
thei r calls followed by "ERIE" to
alert passersby! Each station
may be worked only once.
EXCHA NGE:

Erie stations send RS(T) and
serial number starting at 001; all
others send AS(T) and state.
FREQUENCIES:

Phone -3980, 7290, 14340,
21420, 28600, 28835.

CW -3650, 7060, 14060 ,
21060,28060.

Novice - 3730, 7130, 21 150,
28150.
A WARDS:

An attractive certificate will
be awarded to one amateur in
each of the ten US ca ll districts
and Alaska and Hawaii, one
amateur in each of the Carta.
dian districts, and one amateur
in any non-us. non-Canadian
district working the most Erie
hams. The "Worked Erie, Penn
sylvania" award will also be
given to any station working 10

July 26th at the Red lion Inn,
Seattle WA.

EXCHANGE:
Signal report and state or

country.
SCORING:

All stations located outside
the state of Washington will reo
cetve 2 points for each contact
with a Washington state station
and 1 point each for all other
contacts. Washington state sta
tions receive 1 point per aso reo
gardless of locat ion.
ENTRIES & AWARDS:

All entries, consisting o f con
test logs or copies and claimed
score, must be received by May
31 st. Add ress all entries to:
Totem Pole Contest, W7FCB,
PO Box 499, Issaquah WA
98027. Awards will be presented
at the SENARC Convention on

SENARC Totem Pole Contest
Erie aso Party
DARC Corona 10·Meter RTTY contest
Georgia aso Party
Worked All Britain Contest - HF CW
Dogwood Festival aso Party
Florida aso Party
ARRL EME Contest II
Trl ·State aso Party
Massachusetts aso Party
Michigan OSO Party
CO Worldwide WPX Contest - CW
Hollywood ARC Anniversary OSO Party
ARRl VHF Contest
VKIZUOceania RHY OX Contest
Worked All Britain Contest-lF Phone
ARRl Field Day
ORP ARC International ORP Field Day
Contest
Canada Day Contest
IARU Radiosport Championship
Worked All Britain Contest -IF CW
ARRl UHF Contest
European OX Contest-CW
Worked All Britain Contest - VHF
European OX contest - Phone
ARRl VHF Contest
Washington Stale aso Party
North American Sprint
DARC Corona 10·Meter RTTY Contest
California aso Party
ARRl Simulated Emergency Test
ARRl CD Party
ARRl Sweepstakes - CW
European OX Contest - RTTY
IPA Contest
International OK OX Contest
OARC Corona 10-Meter RTTY Contest
ARRl Sweepstakes - Phone
ARRl160-Meter Contest
ARRL 10·Meter Contest

Calendar

Jul1
Ju112·1 3
Jul20
Aug 2·3
Aug 9·10
Aug 31
Sep 13·14
Sep 13·14
Sep 13·15
Sap 14
Sep 27
Oct 4·5
Oct 4·5
Oct 11-12
Nov 1-2
Nov 8·9
Nov 8·9
Nov 9
Nov15
Nov 15·16
Dec 6·7
Dec 13·14

May 3·4
May 3·5
May10
May 10·12
May 11
May 17
May 17·18
May 17·18
May 17·18
May 17-19
May 17·19
May 24·25
May 24·25
Jun 14·15
Jun 14·15
Jun 22
Jun 28·29
Jun 28·29
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18HT
The World's Finest
Multiband Vertical

DEPilRTMENT 1-2.

The 18HT " Hy-Tower" is the only full size,
automatic band-switching vertica l antenna
for 80 thru 10 meters on the market today! It
features a unique stub decoupling system
which effectively isolates various sections
of the antenna so than an electrical V.
wavelength (or odd multiple of a V.
wavelength) appears on all bands. As a
result , the VSWR is less than 1.5:1 at
resonance 80 thru 10 meters.

Typical 2:1 VSWR Bandwidths are:
.700 kHz on 10 meters
• 300 kHz (or better) on 15, 20, and

40 meters
.250 kHz on 80 meters

With the addition of a base loading coil,
the 18HT also provides exceptional 160
meter performance!

Many 18HT's have been in service for
15 years or more and they still deliver
" o r ig ina l spec " performance. This
enviable record is the result of
Hy-Gain 's no-compromise attitude
toward materials and construction. The
18HT is complete with a 24 foot
galvanized tower that supports the
entire system without guys in winds up
to 75 mph. The top section consists of
dependable 6063-T832 taper
swagged alum inum tubing that
extends the antenna to an overall
height of 50 feet. A special hinged
base allows complete assembly on the
ground and permits easy raising and
lowering.
Hy-Gain offers a wide selection of
vertical antennas as well as a
complete line of beams and crank-up
towers. Write for detailed information
today!

the total number of o so e times
the total mul tiplier.
A WARDS:

Plaques will be awarded to
the leading stations in each
class with a reasonable score
present. Operating classes in
clude Class A for single- or
rnutn-oo and Class B for SWls.
ENTRIES:

l ogs must contain name,call,
and fu ll address of participant.
Also sho w class , times in GMT,
exchange, and fina l score.
SWls apply rules accordingly.
logs must be received within 30
days after each test . Send all en·
tries to: Klaus K. ztereu OF7FB,
PO Box 1147, 0·6455 Ertensee,
West Germany. The remaining
contest periods are on Septem
ber 27th and November 15th.

GEORGIA aso PARTY
Start s: 1600 GMT May 10
Ends: 0200 GMT May 12

Sponsored by the At lant a
Radio Club, rnc., the contest is
open to alt. No restric tions as to
mode or operating time. Sta
tions may be stnqte. or multi-op,
but only one transmitter is a l
lowed in operation at one time.
No cross band or repeater co n
tacts except via OSCAR.
EXCHANGE:

aso number , RS(T), and
state, province, country, or GA
county. GA to GA contacts are
permitted.
FREQUENCIES:

Phone -3900, 7245, 14290,
21360, 28600.

CW -1805. 3590, 7060, 14060,
21060,28060.

Novice -3718. 7125, 21 110,
28110.

Try 160 meters at 0300 GMT.
Try 10 meters on the hour and 15
meters on the half hour during
daylight hours.
SCORING:

Count one point per aso. GA
stations multiply aso total by
number of di fferent states , provo
inces, and OX countries. Others
multiply aso points by number
of different GA counties worked
(159 max.j.
AWARDS & ENTRIES:

Plaques awarded to highest·
scoring GA and non-GA eta
ttons . Certificates to highest
station in each st ate , province,
country, and GA county. Special
certi ficates to highest-scoring
GA and non·GA Novice and
Technic ian.

l ogs should show aso num
ber, date and t ime in GMT, sta
tion worked, RS(T) sent and re-

Continued on page 196
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New Products
BTA·1 RTTY CONTROL

CENTER
The MS COMM Associates'

BTA· 1 is a microprocessor
based AlTY control center .
W ith its ASCI I·Baudo t and
Baudot·ASCII conversion cape
bilities, the BTA·1 has features
to satisfy the requirements of
the most demanding amateur
ope rator.

The BlA·' is based upon the
Inlel 8085 microprocessor fami
ly and all functions are opera
tor switch-controlled. The de
vice is designed 10 enhance the
capabili ty of any Al TY station
by processing the data passed
to and from the station terminal
unit (JUl.

Au tomatic conversion be
tween ASCII and Baudot codes
is provided and a precision
crystal-con trolled clock per
mi ts t he selection of tour
popular Teletype ' speeds.
Switches select 60 and 100
wpm, as well as 110 and 300
baud. Custom baud rates are
available.

The BTA-l has a 1024-char
acter FIFO buffer to fac i li tate
speed conversion. The buffer
may be pre-loaded wi th data
prior to actual t ransmission. A
three-character LEO readout
ind icates the number of char
acters in the FIFO at any time
and a buffered TTL ou tput is
provided to sound an alarm
when the buller is th ree
quarte rs full.

All received and transmilled
data is processed by UART de
vices to ensure minimum dis
toruon. The BTA-1 can Inter.

face termina l units with either
FSK RS232 (voltage level) pro
tocol or TTL-compat ible sig
nals. The Mark level is jumper
selectable. The processor inter
faces station prin ter equipment
by driv ing a 20- or 50-mA loop.
TIL inputs and outpu ts are also
provided.

FCC CW 10 requirements are
handled automatically by the
BTA-, _A custom 10 message is
programmed into the device
and is automatically t rans
mitted every ten minutes when
the station is on the ai r. A buf
tered TIL output drives the sta
tion CW 10 input. A switch
allows the 10 to be sent upon
demand if desired. While the 10
is in prog ress, data from the
station keyboard is diverted to
the FIFO buffer for transmis
sion following the 10 .

A unique feature of the BTA-1
is its "canned message" capa
bili ty. With the fli p o f a switch ,
the operator can type a mes
sage into the memory ot the
BTA -1 . This mess age is re
called whenever desired by de
pressing another switch; the
message is placed in the buffer
following any data already
present.

A SELCAL (selective-calling)
feature al lows t he station
printer to remain off until a pre
determined five-character code
is received. A TTL output is pro
vided to turn the printer on
(through an e xte rnal relay)
when the correct sequence is
received. The printer is turned
off when an NN NNN sequence
is transmitted. Once again, the

CORRECTIO N

The Magg iore Elec
t ron ics advertisemen t
which appeared in the
March issue was incor
rect. Please refer to the
Maggiore ad elsewhere
in this issue for the cor
rec t prices. 73 apo lo
gizes for the error.

SELCAL code is entered by the
operator and may be changed
at any lime!

MS COMM Associates pro
vides the BTA· l RTT Y pro
cessor in kit or ready-bu ilt and
tested fo rm. The processor is
contained on a single 8" x 11"
PC boa rd wi th a standard
aa-conouctor edge connector.
A ll critical lC devices are
socketed, as well as the LED
display chips. Edge connector
and control switches are in
cluded with the BTA-1. A com
prehensive manual provides in
terfacing hints and techniques.
A QSL brings complete specs
and an order form. MS COMM
Associates, Box 225 Slip Road,
Greenfield NH 03047. Reader
Servi ce number 479.

AZDEN PCS-2000 2-METER FM
TRA NSCEIVER

One of the newest arrivals on
the amateur radio market, the
Azden PCS-2000 z-rneter radio,
is quite a radical piece of gear. It
is manufactured by Japan Piezo
Company, Limited, which has

been around for some lime. The
company is known in Japan as a
maker of audio equipment such
as microphones and hi-li tone
arms. Perhaps because of its
relative newness in the field of
ham radio , its outlook toward
our hobby has a unique slant.
For example, there is no tuning
dial on the PCS-2000: frequency
control i s accomp l ished by
push-bu tton switches. In tact .
the only knobs are the controls
for volume and squelch.

In conjunction wi th other test
ing labs, I have performed a
thorough technical evaluation
of this radio. This was no casual
once-over, but a rigorous EI A
shakedown that took days. The
purpose of this exhaustive test
ing was to determine the suit
ability o f this unit, both electri
cally and mechanically, for mar
keting. I do not intend to reel off
a long, highly technical t rea tise
here. but rather to discuss the
operation of the unit from a
hands-on. user-oriented point of
view .

Japan has been flooding the
American market l or several
years with everything from ham
gear to electronic games. The
quality of these products is get
ting better and better, and in
many categories the price is
diminishing because of rapid
technological advances. This is
especially true of microcomput
ers , The Japanese people also
have pride in their work. Many of
them work twelve hours a day ,
six days a week . In the course of
the engineering work for the
PCS-2000, I had an opportunity

MS COMM Associates ' BTA-1 RTTY control center.
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The Azden PCS-2000separates into two units, The trensmtt ter eno
receiver circuitry is housed in the larger, heavier cabinet, whii h
can be located conveniently under the passenger seat or in the
trunk , The small, light, control head conlains the microcompu ter.
The display LEDs are unusually large ( 'I> inch). The unit is Shown in
memory channel 5 using a split of + 600 kHz .
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Ttus " state-of- the -art" control console features a dIgital az.mutn readout
that is accurate to :!: i -. Brake is automat ically engaged when you turn
the rotator off. Furthermore, the brake release and rotation functions are
separate. assuring complete brake control and extended rotator ute. A
single e ight-conductor contro l eeete con nects the rotator With the
control console.

1
The model HOR300 matches a rugged. -heavy-duty rotator with a good
looking, digital*readout control console. This is a military/industrial
grade rotator that is priced to be crecucet for amateur use. The model
HOR300 easily handles up 10 25 square feet of antenna area with an
additional 1.5% salety margin * even in high winds! This new rotator has
muscle to spare. with a stall torque of 5000 in-tbs. j567 N 'm) * higher I
than any Amateur Antenna Rotator currently on the market. It also
features a brake-holding torque 'ol 7500 In-Ins. (850 N'm) and a I
mechanical travel 01 390' . The HOR300 will support 500 tbs. (227 kg.)
and accept masts of 1:;;' '' (44 .4 mml tc 3" (76,2 mm) 0 .0. and uses a 24
Vac motor for safe. reliable operation .

Model

HDR300
Antenna Rotator

The
Beauw

B
andtt heeas f_

to mee t wi th Expor t Manager
Takano and Chief Engineer Fu
jino. Their seriousness about 2
meters is retrac ted in Ihe lirst
piece 01 ham gear they are sen
ing here.

Unusua l Features

The first thing that strikes an
observer is the t z-bun on key
board on the front panel. These
twelve keys co ntrol the rmcro
computer, which is respons ible
for all the scanning and trecuen
cy functions 01 the transce iver .
Microcomputers (al so some.
t imes call ed microprocessors)
are now available at a cost so
low that they can be used in
everyday consumer items. The
frequency is chosen by f irst
select ing the MHz digit and then
individually sett ing the dig it s l or
100 kHz and 10 kHz. The digit in
the l ·kHz place may be set to
either 0 or 5. Hence. the radio
covers 800 channels in the
range 01144.000 to 147.995 MHz.

There are six memory cnen
nels with sc an in three modes,
ca lled " bUSY," " vacant," and
" free:' The " busy" mode is for
f inding an occupied c hannel
and the " vacant" mode is for
locating an empty channel. The
scanner runs co nt inuous ly in
the " free" mode, no mailer
what's happening on any of the
channels.

The scanner also wil t operate
in the au toma tic mode. meaning
that it will scan the band in tn
crements of 10 kHz. It does this
within a 1·MHz range as chosen
by the MHz UP key on the key
board, For example, if you're on
145.000 MHz and start up the
autos can, the PCS·2000 will
move in 10·kHz steps until it
reaches 145.990 MHz, return to
145.000 MHz. and continue up
wa rd aga in.

A n-onuceuon can be per 
formed to change the autosca n
so that it will scan from 144.000
to 147.990 MHz in a single
sweep: information on th is may
be obtained from the d istributor .
(1 personally preter to have it the
way it is. Most repeaters are in
the upper 2 MHz of the band ,
and sca nniny non·FM channels
is a waste of time. Each channel
is encountered four t imes as
oft en in the g iven scanning
range with l ·MHz sc an width. A
short transmission is thus less
likely to be rntssed.)

Whether the m icr ocomputer
is scanning Ihe memory chan
nels or the full ba nd. sc anning
resumes once the transm ission
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General Spec if icat ions
Frequency Range - 144.000-147.995 MHz.
Power Requirements-13.8 V :j;: 15% negative ground, 0_7-A
receive, 5_0-A transmit (high power).
Dimen sions-HWD 62 x 158 x 246 mm (2.4 x 6.2 x 9.7 inches).
Weight - Appro ximately 2.5 kg (5.5 Ibs).
Transmitter Output Power- Nom ina l 25 W (high), 5 W (low).
Receiver Sensitivity- Better than 0.28sN for 20-dB quieting.
Spurious Emissions- Down more than 60 dB from leve l of
fundamental carri er.

is complete (in "busy ") or when
a transmission begins (in "va
cant). Scanning a lways will stop
immediately when the mi cro
phone PTT bulton is depressed.
This makes it impossible to
transmit while sc a n n i ng .
(Multiple-repeater sab oteurs
had better pick another radio!)

The PCS-2000 has a " detach
able head," The control part of
the radio comes apart from the
transmitter and receiver c ir
cuitry. This feature wi ll no doubt
prove extremely popular since in
many 01 the newer subcompact
cars there isn't room for even a
small piece 01 gear without a
major comfort eecrtttce. Also, if
your car is like mine, the dash
board is made out of plastic . On
a bumpy road, the mounting
bracket for a piece of heavy gear
could tear out, sending it tum
bling down underneath the
brake pedal! But the control
head alone is very light. and the
chances 01 it breaking fre e are
quite minimal.

A 15-loot cable, available as
an accessory, connects the con
t rol head to the main unit. The
main uni t can go under the pas
senger's seat or even under the
hood or in the trunk. You 'll have
to wire up a remote speaker if
you use this feature, because
the internal speaker is in the
rear part of the radio. The con
trol head and main unit both
have remote speaker jacks.

The PCS-2000 provides the
usual simplex , +600, and - 600
operating modes. There also is a
provision for non-standard o ff 
sets. The PCS-2000 comes with
a crystal that gives nonstandard
offset values of + 400 «Hz, + 1
MHz, and + 1.6 MHz. I' ll discuss
this in greater detail later.

With a minor modification ,
the lrequency coverage can be
extended to the range of 142.000
to t49.995 MHz receive and yet a
bit further for transmitting. This
should interest MARS and CAP
enthusiasts. An instruction
sheet that describes the neces-
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sary changes is provided with
each radio.

The microphone for t h i s
transceiver is especially inter
esttnq . Controls for vo lume,
squelch , frequency (within a
t-MHz range as determined by
the front -panel keyboard), and
instant memorv-channet-t recall
are built right into the thing. In
addition, a kit is available to r the
install at ion of a toucntone'
pad on the back side !

Microcomputer

Operati ng the PCS-2000 is an
experience that in some ways is
like working a ca lculator. You
can spend a week playing with
the 12-butlon keyboard and not
make a singie transmission, and
you still might not be acquaint
ed with everything.

The keys operate on the prin
ciple that " the first key wins" 
that is , if you hit two keys at
almost the same moment, the
microcomputer will perform on 
ly the function of the fi rst key . If
a key is held down, all others are
disabled. Transmitting also dis
ables the keyboard. It is di fficult
to actuate the wrong key by mis
take.

The MHz UP key sets the MHz
digit of the operating frequency.
Pressing this key repeatedly will
cause the MHz f igure to change
from 4t05, 5t06,6to 7,and 7 to
4. While in the automatic scan
mode, the MHz figure can be
changed by pressing this button
and scanning will not be inter
rup ted.

The 100k UP key advances the
l00-kH z digit. Each t ime t his key
is pushed , the frequency in
creases by 100 kHz, except that
the MHz figure will not change.
(That is, if the tOO-kHz figure is 9,
pushing this key will change it to
0, a freq uency drop of 900 kHz.)
The 100k DOWN key reduces the
100-kHz digit by one figure.

The key labeled 10k UP ad
vances the frequency upward by
10 kHz but will not affect the
MHz figu re. Holding this key

down for more than one second
moves the frequency up rapidly
in 10-kHz increments. This gives
the feeling of tuning a vto. As
you draw near the desired fre
quency, you can release this key
and then actuate it 10 kHz at a
time until you're there. The 10k
DOWN key works in the same
way, but in the other direction .
Both ot these keys are duplicat
ed on top of the microphone.
This feature is ext remely usefu l
in mobile operat ion since it
allows you to tune anywhere
within a l -MHz range without
reaching for the panel. It's easy
to locate these keys by feel.

The four kHz UP and DOWN
keys (and the two on the micro
phone) have an additional com
mon function: to stop the scan
ner. No matter in wh at mode the
radio is scanning, the scan will
stop when any of these keys is
pushed. Suppose you 're driving
along and scanning the range of
146.000 to 146.990 MHz tor a
busy chann el. The scanner
comes across a station and
stops. You are interested in the
conversation and want to keep
listening. So you tap the DOWN
key on top of the microphone,
and the radio will stay put.
Otherwise, the scanner will start
up again as soon as the carrier
disappears.

The AUTO SCAN key will ini
tiate scanning from the dis
played frequency in steps of
10-kHz upward continuously
without changing the M Hz
figure. The scan rate is eight
channels per second. Hence a
1-MHz range is covered in about
12.5 seconds. Modification in
structions are available from the
distributor to allow the auto
scan to cover the entire 4-MHz
range in one sweep. There are
advantages to either scan band
width, but as I said before, 1
prefer the l,MHz segment s.

The key tabeteu e 600 SHIFT
will change the o ffset from srm
plex to + 600 kHz, + 600 kHz to
-600 kHz, or - 600 kHz to
simplex. When operating with
either repeater offset , the dis
play changes to show the trans
mit frequency when the PTI but
ton is depressed. However, if the
receiving frequency is withi n
600 kHz of either band edge, any
attempt to transmit outside the
band using these splits wi ll re
sult in simplex operation, (This
microcomputer is footproofl)

It's importan t that the OFF
SET/SCAN selector , a six-posi
tion rotary switch in the upper

right-hand corner of the front
panel , be to the right of center. If
it is left of center, an additional
split will be thrown in and you'll
sit there trying to f igure out why
you can't raise a repeater only
three blocks away. I' ll have more
to say about t his switch later.

There are si x memory chan
nels. The memory address is
shown by LEOs under the row of
numerals 1 through 6. In the
photo, the memory address is at
memory channel 5. When scan
ning memory, the LEOs light up
in succession as each channel
is passed. The fluctuat ing dis
play and the sweeping red dot
make an impressive sight in
deed!

Operation in the memory
mode is carried out by means of
live keyboard buttons: M ADRS,
M SCAN, M l CALL, M CALL and
M WRITE. A detailed description
of the interaction of these five
keys would get too complicated
for th is review. It's pretty hard to
grasp fully all the memory capa
bilities even by reading the man
ual ! Far be it tor me to recom
mend that we stop reading in
struction manuals (to those few
of us that oo n. but an integral
part of learning the microcom
puter operation of the PCS·2000
is just to sit down and play with
it. Suffice it to say that each
memory channel can be pro,
grammed and reprogrammed,
and that the unit will hold mem
ory wh en power is removed,

There are a cou ple of espe
cially unique and useful memory
functions You actually have ac
cess to seven , not just six, chan 
nels at a given time, although
you can scan only six: The Ire
quency in use just prio r to enter
ing the memory mode is always
instantly available. Let's use an
example. Suppose you're on
147.330 MHz and not in the
memory mode, and that this fre
quency is not in any of the mem
ory channels. You call memory
channel 3. (It could be any of the
six.] You have, in tact . imme
diate access to three different
frequencies. Push Ml CALL and
voun go to memory channel f ;

hit M CALL and you'l l be back on
channel 3. Hit the 10k UPor 10k
DOWN key and you ret urn to the
frequency prior to calling mem
ory -147.330 MHz. These three
frequencies can be accessed in
any order, as many times as you
like, by touching only one key. It
IS possible to access memory

Continued on page 190
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ORDER YOURS TODAY!
For fastest delivery. use CALL (616) 982 3411
the Heathkit Hot Line -

~-------I Send to: Heoth Compo:ny, Dept. 011-654I Benton Horbor, MI 49022

I
Please se nd me .. .
_ Heathki t Ha nd .He ld DMM{s) (I M-2215)

@ $94.95 plus$1. 80shippingand handling each.I - Rugged Leather Ca rrying Case(s) with Be lt Loop for IM·2215
(IMA.2215.1)@$14.95plus$2.5Oshippingandha ndlingeach .I - 120 VAC Outlet Cordts) for IM-2215 lPS_2350)@$4,95plus

I
$I.BOshipp in g and handling each.

Total before shipping & ha ndli ng ,, _

I Mich iga n reside n ts a dd 4°'0 sa les tax 5' _

I
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Tota l _ _ _ _ _ _ _ _ _

I 0 check 0 money o rde r 0 VISA 0 Ma ster Charge: Code IF _
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Top performance
and easy operation
make the Heathkit IM.2215
your best buy in a sefid
state. hand-held multimeterl

The new IM-2215 brings you features you would
only expect in hand-held digital multimeters
costing much more! Toke measurements with
outstanding accuracy - DC voltage. -+- .25% 
AC voltage, z .5% - DC current, ::+:: .75% - AC
current, ± l. S% and resistance, + .25% (ba s ic) !
Alternating high-low resistance lesl vol1age
makes measuring semiconductors or in-circuit
resistance e asy J One-hand operation, a large
3Y2 -digit LCD display and built-in calibration
references make the IM-221S ide a l lor field use.
Includes a pivoting stand 10 adapt it to bench
use. The low-drain circuitry stretches typical
alkaline battery life to 200 hours! Battery condi ,
tion is monitored, and a LO-BAT indicator warns
you of the last 20% of battery life.
You can easily assemble the IM-22IS in just one
night, with the help of the clear, concise Heath
kit assembly manual. And if you need advice or
service, e xperts are as close as your telephone!
It operates on 9-volt battery (not included). or on
120 or 240 VAC with optional cords . The latest
technology and traditional Heathkit value are now
built into a new hand-held digital multi meter
weighing only 14 ounces!

Heathkit
' If coupon is miss ing, order from:

Heath Company, D ept. 011-654
"" 303 Benton H arbor, MI 49022
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Home-Brew Rf Impedance
Bridge

- indispensable tool for antenna fans
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I n the const ruc tion and
adj ustment of HF anten

nas, an undesirable stand
ing wave ratio may be expe
rienced even though the
antenna appea rs to be oper
ating at reso nance. The ex
act antenna impedance
may be unpredictable be
cause of inte rac tion with
other objects. o r variations
in physica l confi guration as
a result of mechan ical re
st rict ions. The use of a sim
ple impedance measuring
device can e li minate the
uncertain ty of est ima ting
antenna impedances and
all ow an intellige nt ap
proach to ante nna match
ing. This artic le describes

the construc tion of a high
frequency rf impedance
bridge capable of measur
ing resi stive impedances of
5 to 500 Ohms at freq uen
cies up to 30 MHz. Calibra
tion and operating instruc
tions are included .

Theory of Operation
Fig. 1 shows the si mpli

fied schematic dia gram for
the impedance bridge . The
meter compares the volt
age at the unknown R with
the voltage at the variable
R when rf vo ltage is ap
plied. If the variable R is ad
justed for a minimum meter
indicati on. the voltage at
the wiper of the variable R

is equal to the vo ltage at
the junction of the fixed R
a nd unknown R, and the
bridge is balanced. Now the
volta ge division ratio of
the variable R is equal to
the voltage division rat io of
t he o the r two res istors.
Si nce the fixed R resistance
is known and the va riable R
resistance can be ca librat
ed, the unk nown R can be
dete rmined . In practice. the
d ial of the va riable R is
marked with resistance va l
ues while various known
value res istors are subs ti
tuted for the unknown R
when the bridge is ba l
anced.

Design Points
Fig. 2 shows the sche

mat ic diagram of the im
pedance bridge. A 25(}()hm
potent iometer is smalle r
a nd less expensive than a
differentia l capacitor. The
use of two separate diode
detectors, 01 and 02. pro
vides convenience of op
era tio n, sinc e the zero
center meter wi ll indicate
the d irect ion of the null

"'VOl. TAGE

even when pinned. This also
el im inates the need for a
sens itivity control, since 0 3
and 04 will limit the volt
age ac ross the meter and its
series resistor .

The use of two 2-Watt.
lQO-Ohm resi stors for the
fixed Su-Obm element pro
vides for power dissipation.
The 25(}()hm value for the
potentio mete r was a lso
selec ted for powe r con
s id e ra ti o ns . A nomin a l
5-Watt (53-O hm) input
results in a sha rp null with
moderate com ponent heat
ing. The use of a hot-carrier
diode suc h as the 1N5711
for 0 1 and 02 may seem in
dicated, but d iodes can be
selec ted fo r m at ch e d
cha racteristics at less ex
pe nse. and e rrors can be
cal ibrated out. It was decid
ed not to include reactive
measurements in the im
pedance bridge since this
woul d add expense, in
crease size, and complicate
cal ibrat ion. If the unknown
antenna can be first tuned
to a resist ive impedance by
using a grid-dip osci ll ator,

Photo A.
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Fig. 1. Simplified schematic diagram.



Photo B. Photo C.

Fig. 2. Schematic diagram. Capacitors are disc ceram ic;
resistors are V1 ·Wat t unless o therwise indica ted. Boxes in
d icate panel markings. Connect meter pola ri ty so that
clock wise rotation o f NULL potent iometer causes p os itive
merer deflection.
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reactive measurements are
unnecessary.

Const ruction
The impedance bridge is

bu ilt in a California Chassis
M-60 aluminum box. The
most important mechanical
considerat ion is to provide
short connections for the
portions of the device . The
potentiometer is a Cla rosta t
RV4NAYSD2S1A, and must
be mounted near the two
50-239 co nnecto rs. A shaft
co u p ling and extension
allow a convenient location
for the dial at the front of
the meter movement loca
tion . A sma ll aluminum
bracket is used to mount
the potentiometer . The
mete r is a Triplett 327-Pl,
SG-uA, zero-center (1QO-uA,
end-scale) movement. The
dial can be made from a
kno b w ith a large flat
washer attached for a scale.
The calibra tion marks are
then written on the washer

in penci l. A sc rew-head slot
provides the index mark .
Fixed re si stors are halt-Watt
carbo n unl ess otherwise in
dicated in Fig. 2. The capac
ito rs are disc ceramic.

Alignmen t
Table 1 list s the test

equ ipment used in the prep
aration of th is article. Con
nect the eq u ipme nt a s
shown in Fig. 3. Adjust the rf
source for a five-Watt pow
er meter indicat ion . Con
nect a 50-Ohm (approxi
matel y) ca libra tion resistor
to the impedance bridge
LOAD termina l. Se t the im
pedanc e br id ge NUll po
tent iomete r to eac h e nd of
its range and verify an im
pedance br idge meter in
dication of approximate ly
50 uA at each end of the
meter scale. The most con
venient use of the imped
ance bridge will resul t if the
meter is co nnec ted so that
a clockwise NULL contro l

sett ing will cause a posit ive
meter deflection. Change
the meter connections if re
qu ired. It a sym metrical
meter ind ication ca nnot be
o btained while manipu lat-

ing the NULL contro l. try
changing any of the diodes.
Diodes have bee n fou nd to
be shorted. "weak," o r ac
cidental ly marked with re
versed pol arity.

Name Application Model/Part no.
Rl source Drive impedance bridge and swr br idge Heathkit HW·32
Swr bridge Anten na measu rements Heathkit HM·2102
Grid-dip oscillator Aesonate antenna Heathk it GD·1B
Calibrat ion resistors Cal ibrate impedance br idge and swr bridge 2-Wall Carbon, PIN RCR42 (assorted)
Volt ohmmeter Check Cali bra tion res istors Micronta 22-204A
Dummy toad Load lor rl source (5().Ohm nominal) Heathkit HN·31
Precision resistor Resistance cali brat ion standard PIN AN-, ALR-, RD-, or RBR- prelixes
Power meter Measure rl source output Swan WM-1500

Table 1. Eq uipment requ irements. (Select io n of these items does no t indica te a product endorsement o r evalua tion of
their performance. Use of other equipment may result in perfectly satisfac tory resul ts in the procedure.)
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Photo D.

ment will give the ra tio of
the resistances, but will not
ind ica te whic h is larger.

Typical Appli cations
A sho rte ned 20-mete r

ve rtical ground-pla ne a n
ten na wa s cons tructed to
demonstrate the USe of the
impeda nce bridge. Imped
ances of vertical antennas
of va ry ing length are well
known ' and provide some
indication of the imped
ance bridge 's performance.

The ultimate objective
was to construct a 2().mete r
antenna from a 12-foo t
length of a luminum tubi ng.
Fig. 5 shows the results of
various configurations. The
following procedure was
used to adjust the antenna :

1) Make rough adjust
ments fo r a nten na reso
nance by using the grid-di p
osci llator coupled to a loop
of wire at the antenna base.

2) Make fine ad justments
with the swr bridge by va ry
ing the rf source frequen cy
and observing where the
min imum swr IS.

3) Mea sure the resistive
base impedance of the an
ten na with the impedan ce
bridge.

4) Use t he best ava ilable
mea ns to matc h the anten
na impedance, or,

5) Change the ante nna
tuning method to change
the base impedance and
allow a pplication of the
matching devices available,
and,

6) Repeat steps 1 thro ugh
5 unt il the a nten na is
matched.

Fig. 5 shows tha t a per
fect match for a 53-Ohm
system wa s not found To il
lustra te a simple matc hing
sys te m , y.; -w a v e le n g t h
transmission-li ne matc hi ng
sections were applied. The
length (in feet) of a y.; -wave
coax section is A.l4 
246(Vl/F, where V is the
tra nsmission line ve locity
facto r (0.66 fo r RG-58 and
RG-59) and F is the frequen
cy in MHz.l The imped
ance, looking into the end
of a terminated section is 2
= (Zoll/Zl. whe re 2 0 is the

POH'S IO . "H IUO"
I ~B' TOA n ABU I
u ooo _ • ,'''

1
vOI.T - oo... "[T["
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I
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I
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(UOII - • 10 '"'

I
U.....OIU
... otO."C E

f ig. -I Typical calibra tion
traceability.

made from t he same type
of resistor . Check the cali
bration resistors with a cali
brated volt ohmmeter and
mark the resistors with their
indica ted va lues. Check the
volt ohmmeter with a prec i
sion resi stor. The precision
resistor can be any of the
marked film o r wire-wound
resisto rs. If the resistor is
purchased new and und am
aged , ca lib ra t io n tr ace
ability in the manufacturing
process is (hopefully) as
sured. Pa rt numbe rs fo r
preci sion resistors begin
ning with RN-, RNR-, RL R-,
or RBR - are exce ll ent.

Co nnec t the equipment
as shown in Fig . 3. Connec t
a ca li brat ion resistor to the
imped an ce bridge LOAD
te rmina l and adjust the im
peda nce bridge NULL con
trol for a zero (ce nte r) im
pedance bridge meter in
dicat ion. Mark the ca libra
tion resistor va lue on the
impeda nce bridge NUl l
dia l. Repeat this procedure
for a ll resistance va lues de
si red .

Note: The swr bridge also
can be ca librated by this
me thod . Sta nding wave
ra tio is given by: swr =
Zl/Z2, where Zl and Z2 are
the impedances o f the
source (swr bridge) and the
c a lib ra tio n re sistor . The
larger resi stance value is
used for 2, so that the swr
will be a number greater
than o ne. The swr measure-

LA..,a"AT IO~

"ES ISTOo

directly from the carbon
calibration resistors. How
ever, some type of testing is
requi red to verify the ac
cu racy of the calibration
resistors since it is known
that this type of resistor is
not extremely stab le or very
precisely specified. Also
note that period ic cal ibra
tio n of the im peda nce
bridge is required since it is

Photo E.
PO"["
"[ If"

fig. 3. Test configuration.
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Calibration
Calibration I S the

periodic verification of
essential performance pa
ramete rs. Traceability of all
measu red values to a higher
accuracy standard is essen
t ia l. Fig. 4 shows a sug
gested flow of traceability
for the impedance bridge.
Note that the impedance
br idge could be cal ibrated
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The engineering
breakthrough by

solid state

brings an entirely new state of the art
to worldwide radio communications ...

continuous coverage reception - no gaps
no range crystals required

Amateur Band transmission, including
capability for MARS, Embassy, Government,
and future band expansions

continuous coverage
t:"J'::="I

I

7 Une Accessories

• RV7 Remote VFO . PS7 1201240V Ac
Supply . Aux7 Range Program Board
• MS7 Matching Speaker . N07 Noise
Blanker . FA7 Fan. SL300 Cw Filter,
300 Hz. SL500 Cw Fi lter. 500 Hz
• SLl800 Ssb/RTTY Filter, 1.8 kHz
• SL6000 A-m Filter, 6.0 kHz . MMK7
Mobile Mounting Kit - TR7 Service
Kit/Extender Board Set - TRl Service/
Schematic Book.

* Sophisticated
System Concept

* Innovative
Design Features

* Slraighdorward
Simplified Operation

* State of the art
performance
now a pleasure

• Broadband, 100% Solid Stale Design.
• Exclusive Synthesized/PTO Frequency Control-l kHz dial, 100

Hz digital readout. 500 kHz range pusnbuttons.
• Cont inuous, Wide Range Frequency Coverage-I.5 thru 30 MHz

(zero thru 30 MHz with optional Aux7).
• State of the Art " Up-Conversion" Receiver Design - with high

level double balanced mixer.

• True Full-Passband Tuning improves reception in heavy aRM.
• Unique Independent Receive Selectivity - Optional front panel

pushbutton-selected filters.

• Effective Noise Blanker - t rue impulse-type performance.
• Special High Power Solid State Power Amplifier - diagonal heat

sink allows internal mounting. Continuous duty on SSTV!RTIY
w ith optional fan.

• TR7 Internal Test Facilities - " 5" meter and bui lt-in rf Wattmeter!
VSWR Bridge.

• Receiver Incremental Tuning (RIT)

Specifications and prices sub,ect to change without notice or obligation.

R. L. DRAKE COMPANY
•

540 Richard 51., MiamiSburg . Ot1l0 45342
PtIone: (513) 866-242 1 • TeIeJ:: 288-017

For a FREE Drake Full Line Catalog contact your favorite Drake Dealer.
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Fig. 5. Antenna measurements. Numbers are measured
values; swr is referenced to 53-Ohm (nom inal) system; fre
quency is 14.1 MHz. Measurement setup is shown in Fig. J.
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Fig. 6. Coaxial matching exercise. Values in parentheses are
measured values; impedances are mea sured "looking
toward" antenna with components to the transmitter end
disconnected. Measuremen t setup is shown in Fig. J.
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2. The Radio Amateur's Hand·
book., AAAL, Newington. con
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edition). pp. 19-1 to 19-6.
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ance Measurements Using an
Swr Meier," Ham Radio, April ,
1979, p. 80

Chassis box was used to
cover the base of the anten
na, which extended through
a hole in the top of the box.
The hole was insula ted with
a free sample of ca te rpilla r
grommet from Weckesser.
UHF connec to rs (Pl·2 59,
etc.) were used to connec t
the coax sect ions fo r ease
of measurement , but con
nec tions could be simple
spli ces for permanent use .

Conclusions
The previous exerci se

may seem pointless, but it
se rves as a good illustration
o f typica l measu rement
and matching methods.
Anyone would be most in
cl ined to feed the % -wave
lengt h anten na with 53
O hm lin e and to lera te the
1 .5:1 swr. Also, the an tenna
length could be increased
to u.za-wavelength ' and
tuned with a capac itor to
match a 53-O hm line. The
point is that the use of a
simple impedance bridge
will a llow the employment
of all these techniques and
provide ve rif ic a t io n o f
antenna theory application .

The Ben Lowe article}
provides impedance mea
sureme nts made with only
an swr bridge, and perfo r
mance of so me calcula
tions. It is felt , however,
that many amateurs will
prefer the use of the im
pedance bridge to avoid do
ing the calcula tions, par
tic ula rly if many measure
ments a re to be made. Al so,
many inexpens ive ham and
CB swr bridges don't have
t he re sol ution to make
precise swr measurements
since they a re inten ded
primarily to find 1:1 swr. •

For the record , the ca
pacity hat for Fig. 5(e) was
four 30-inc h pi e ce s of
3lB-inc h diameter tub ing.
The inductor wa s two turns
of #1 8 wire, Y.. -i nc h in
diameter, and 114 -inch long.
The antenna vertical ele
ment was a 12-foot length
of 2-inch diameter tube,
and rad ia ls were made from
six 'l z-toot le ngths o f #18
wire sp read aro und the
ro o f. The a ntenna wa s
mounted with two cha in
link fence clamps bolted
into a piece o f plywood
nailed to the gable o f the
roof . The bottom of the
antenna was insula ted with
plast ic tape. A California

matching-section charac
teristic impedance and Zl
is the te rm inati on im
pedance at the other end of
the sec tion. Manipulation
of the equation shows that
a good match to a 73-Qhm
system can be obtained
with a 53-Ohm matc hing
sec tion fo r t he antennas of
Fig. 5(b) a nd (d). This is a
popu lar matc hing tec h
nique for vertica l antennas.
The Fig . 5(a) antenna cou ld
be matched with a 4:1
toroidal transformer (2:1
turns ratio).

To acco mplish a match
to a 53-Qhm system, two
matching sec tio ns were
used. Fig. 6 shows this ap
proach. This method pro
vides a good match to the
ante nnas of Fig. 5(e) and (c).
The Fig. 5{e) app roac h was
fi na lly sett led upon since
the capacit ive top loading
allowed the use of a very
sma ll base-loading induc
tance, thus increasing a n
tenna effic iency . A large
base inductance will cause
loss since it is used at a
high-c urrent poin t. The
amount of capac itive and
ind uct ive lo ad ing was ad
justed while keepi ng the
an te nna resona nt (one was
balanced aga inst the other),
until the desi red base Im
pedance was obta ined . Ac·
tual measured values are
shown in parentheses in Fig.
6
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ANTENNA SYSTEMS
l-BoO-654-}2}1

..- SPECIFICATIONS ' 3F36DX 3F37DX.,
=-

~.~ Band 14/21 /28 14/21 /28
- .-~ \ Elements 6 7- 3- ::::- ------- ___ _Elements per band 20M 3

»> x- 15M 4 5--- 10M 4 5- ,~ ..----= Antenna Gain dBd call factory---------- ~I- Front to Back ratio call fac tory

-'- 4-"-' Max imum power full legal fu ll legal
I .=--

--------- , - ------- VSWR Below 1.5:1 Below 1.5:1=- ===, n' """" Imped ance EiOOhm 50 Ohm...~/
~--:- > -. Max Element l ength 34'S" 33' 11"

?x Boom Length 16'5 " 24'8"
) 1. Turn ing Radius 17'3" 17'5"

J;;; Wind Surface Area 9.58 SQ. ft . 11 .3sq. ft .
Wind Load @80 mph 191 100. 2261bs,

Ii Mast Size 2" 2"- - 46.31bs,Weigh t 551bs.
Shipp ing weight 52 lbs. 62 Ibs.
TET DIRECT PRICE s 199.95 $ 234.95

TET invite s you to compa re the 3 F36DX performance
da ta against th at of o the r antenna man ufacturers. TET
the leader in wide band antenna de sign , offers
superior performance at an affordable pr ice. Order your
own 3F36DX today and be prepared for those busy
pile-ups in a few short days.

CAll Toll FREE

l-BoO-654-}2}1

TET Antenna Systems is proud to announce the add it ion
of an all new six eleme nt triband beam , the 3 F36DX
Follow ing the proven world wide performance record
of the 3F35DX the 3F36D X prov ides even grea ter
performance on the 10 and 15 meter bands. The
3F36DX has three active elements on 20 meters;
four active elements o n 10 and 15 meters. Boom length
remains the same at 16'5". The 3F36DX is a no compromise
antenna designed to gi ve maximum pe rfo rmance on
all three bands. The pa rallel fed fu ll sized driven elements
contr ibute toward t rue wide band performance . No phone
and CW band sett ings with the 3F36DX ; full band
coverage is possible even with modern all solid state
t ranceivers. VSWR below 1.5: 1 will be fou nd across
all of 20 and 15 meters. Ten meter coverage is greater
than 1.5 MHz with VSWR below 1.5: 1. The 3F36DX
is fed d irect ly with a si ngle 50 ohm coaxia l cable.
No batuns are needed . No specia l matching networks
are used . The 3F36DX employs a single direct feed
to a co mmo n 50 ohm buss across the three full
sized d riven elements .

3F36DX
3F37DX
fob Norman, OK.

$ 199,95
$ 234,95

VISA"~" TET U.S.A., INC.
... - ~

! .. .;~I

-- -~
425 HIGHLAND PARKWAY, NORMAN, OKLAHOMA 73069 TEL: 405-360-6410
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Harry D. Hooton W6TYH
1420 Shamrock La,,~

Li"roI" CA 9j648

Rotary Beam for 10 or 15: the LB-2
- eliminates nasty matching prob lems

Tab le 1.

Design Frequency Radiator Director Spacing Stub
(In MHz)

21. 1 Notes 1, 2 21' 4" 5' 1'/. " 49"
21.3 Notes 1, 2 2 1' 1 'jz " 5' 1" 48"
21.4 Notes 1, 2 21 ' ~;., " 5' 1/. " 47"
28.2 Notes 1. 3 15' 11'11 " 3' 10" 37"
28.6 Notes 1, 3 15' 8 1;" ~ 3' 9Vl " 36"
29.5 Notes 1, 3 15' 3" 3' 8" 35"

Notes
1, Rad iator length will be determined by resonat ing and matching

adjustments.
2. For 15 meters, start with a radiator (driven element) length of 22'

7" and adjust as required. See ted.
3. For 10meters. start with a radiator length of 17' and adjust as re

quired. See text.
4. Stub dimensions are measu red down the stub from the antenna

end. These dimensions were taken from the prototype antennas
after final ad justments were made. Actua l position of Shorting
bar will depend upon the length of the radiator. since each in
teracts upon the other. Dimensions apply only to stubs made
from 'h" tubes spaced 3" on centers (300 Ohms Zo),

M y first rot ary-beam
ante nna wa s a two

element , f Ometer " signa l
squtrter" manufactured by
the late M .P. Mims W 5BDB.
During the forty-odd years
since then. I have owned
many beam antenna'). some
homem ade and some fac
tory-m ade . M o st o f m y
homemade arrays used the
gamm a-matching system.
and I always had prob lems
d uring the rain y season
when moisture collected o n
t he va ria b l e ca pac i to r

plates. Ano t her problem
with both the com mercia l
and homemade arrays was
noisv recep tio n. thought to
be due to corroded elec
trica l connec t io ns after the
ante nna had been on the
tower for several month').

About a year ago. I began
experiment ing with the de
sign of an " u l t imate" an
tenna-one which would
stand up under all kinds of
weather co nd itions and re
main In ad justment for long
periods of time. At the same

time. I ca rried o ut a number
of experi ment') aimed at re
ducing the high noise-level
problems on the 15· and 10.
meter bands. The end re
su l t is the lB-2 array de
scribed here. Two of these
antennas have been built
one f o r 15 m eter s an d
another for 10 meters. Ex
cept for siz e. the c har
acteristi cs of the two anten
nas are identical and the
performance of each leave')
little to be d esired . A l
though both anten nas wil l
be covered . the 15-m eter ar
ray will be descr ibed in
more detail.

Design

Why a two-element ar
ray? In the f irst place. I am
ret ired and d isabled and m y
budget is l imited . Second.
beca use of trees surround
ing the ham shack. 1 am
limited also in space. A
long-boom. multi-el ement
vagi w as sim ply o ut of t he
quest ion. Third. I wanted a
low-cost. lightweight anten
na that could be bui lt
fr o m m at erial s read il y
availab le at the local hard
wa re o r do-it -y ourself
builder's supply store. and
o ne which could be turned
by a heavy-duty TV antenna

rotator. When properly de
signed and adjusted , the
two-element parasiti c ar
ray. consisting of a driven
ele ment and one parasit ic
di rector spaced 0.11 wave
lengths apa rt, produces the
highest forwa rd gain per
unit size of any type of an
tenna used by amateurs.
The antenna described here
is spaced for m aximum for
w ard gain c- about 5.3 dB
grea ter than the signal from
a half-wave dipole at the
same height above ground .
W hen adjusted for m ax
im um fo rwa rd ga in. the
fr ont-to-beck ratio of the ar
ray is only about 7 to 10 dB.

If you wish a greater
front-to-beck ratio . adjust
the spacing to abo ut 0 .125
to 0.150 wavelengths. A l
though the f ront-to-beck
rat io improves w ith wider
spac ing between the ele
m ents, the forward gain
goes down to about 5.0 dB
over the dipole. Neverthe
less. a 5.0-<1 8 gain will give a
considerable boost to your
signal on ei ther 10 o r 15
meters when it is co m pared
with the signal from a
dipole or quarter-wave ver
t ica l antenna. When the ar
ray is adjusted for the max
imum front-to-beck ratio.
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inexpensive a lum in um tub
ing made by the MD Cor
po ration is sold by the Ace
Ha rdware stores . Most of
the do-it-yourself builders
supply stores se ll e ither the
MD tubing o r a similar tub
ing made by Reynolds Alu
minum Co rporation . This
"ho bby" tubing comes in
eit he r 6-- or a-foot le ngths
and in va riou s diameters.
Although I have seen on d is
play only 1, 7/8, 3/4, 1/2, and
31B-inc h o.d.. and 0 .055-inch
wall thickness tubing In the
6-- and 8-foot lengths, I am
informe d that t he Ace
Hardware stores will o rder
other sizes made by MD.
For telescoping elements,
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Fig. 1. General la yout o f the LB-] arra y, and the proper con
nection o f the swr meter.

used end of the single tube
was cut off . The other tube,
however, was left 53 inches
lo ng and was fi tted with an
50-239 coaxial connector
as shown in Fig. 2. The con
struction and adjustment of
the match ing stub will be
covered later. At thi s time,
let us discuss the construc
tio n of the boom and e le
ments.

Elements and Boom
Construction

The first step is to locate
and se lect the proper size
aluminum tub ing for the
e lements a nd the boom . In
Califo rnia and othe r states,
lightwe ight and re lat ively

the d riven element. It a lso
acts as a balun, since the
53-Ohm inpu t is unbal
anced (coaxial line) and the
output is 18 O hms bal
anced . It a lso acts as a de
coupling device to prevent
rf currents from flow ing on
the outside of the 53-0hm
coaxial transmission line
from the antenna to the
transmitter. The imped
ance-transfer ratio of the
dev ice, unbalanced to ba l
anced, and its broadband
Ing effect depend upon the
Zo of the stub, which, in
turn , depends upon the
ce n te r-to-ce nte r spacing
between the two 'h -i nc h
copper tubes and the posi
tio n of the sho rting bar
ac ross the two conduc tors.

I spent much time experi
me nti ng with t he size,
length, and spacing of the
two copper tubes that
make up the matching sec
tion before the optimu m
dimensions we re found . If
the tubes are spaced too
closely, the bandwidt h will
be narrow; if t hey a re
spaced too wide apart, the
coaxial inne r-conductor
loop at the open end of the
stub begins to exhibit in
d uc tive effects in the cir
cu it. The surge impeda nce
of the two vi-inch tubes,
spaced 3 .0 in che s o n
centers, is about 300 Ohms.
If the reade r constructs the
matching section exactly as
desc ribed here, he will have
no d iffic ulty in making the
pro per ma tching adjust
ments. The most impor tant
considerat ion is to moun t
the two tubes rigidly so t hat
the same spacing is main
tained throughout their
pa ralle l lengths. To start,
each tube was made 53
inches long. In this array , at
the fina l adjustme nt at 21.3
MHz, the d istance from the
open end of the stub at the
antenna feedpoint to the
position of the shorting bar
was 49 inches. After it was
made certain that this was
the correct dimension with
the antenna o n the tower,
the shorting bar was sol
dered in place and the un-

Matching
In add ition to the fea

tu res listed above, I wanted
a matching system that
wou ld be easy to adjust and
one that wou ld remain in
ad justment for long periods
o f time , unaffected by
the weather. After mu ch
sea rching a nd read ing, I
fina lly found a descript ion
of a " line bazooka" (ba lun)
matching device in the Col
lins military technical man
ua l, Fundamentals of SSB,
publ is hed in 1959. A similar
dev ice was described by
William I. O rr W65AI , in the
19th edition of the Radio
Handbook , published by
Howard W. 5ams & Co. This
device first attracted my at
tention as a means of get
ting rid of the troublesome
gamma ca pac itor. How
eve r, it has seve ral othe r
desi rable cha racteristics, as
well. As it is a shorted stub
less than a quarter wave
length long, it acts as an
inductance and introduces
an Xt compone nt at t he
driven e lement feedpoin t.
The dr iven eleme nt itself is
adjusted to introduce an Xc
component ac ross the open
end of the stub. The two re
active components tend to
oppose each other as the
operating freque ncy is
made higher o r lower than
the array design freque ncy,
produc ing a broadba nd ef
fect.

In the a rray desc ribed
here, when adjusted for a
line swr of 1:1 at 21 .3 MHz,
the line swr was still less
than 1.75:1 at either 21 .0 or
21.450 MHz. If you have
read about line bazookas in
the handbooks, you may
get the wrong impression of
this device. The qua rter
wavelength bazooka is
used as a 1 to 1 impedance
transfer device. The short
line bazooka matches a
coax ia l li ne input to the ap
proximately 18 O hms of im
pedance at the center of

the d iscrimination between
signals off the front and
back of the array will be in
the o rder of 15 to 17dB.
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and arranged in a spiral
a round the larger tube for a
distance of th ree or four
inc hes to ensure a per
ma ne nt elect rical and
mecha nica l joint. Finally,
a ll jo ints a re tig htly
wrapped with p lastic vinyl
tape to prevent the entry of
moistu re.

After the fina l ad just 
ments of the driven ele
ment and the sho rting bar,
the shorting bar is soldered
in place with a propane
to rch. When soldering the
copper tube contai ning the
coaxia l cable inner cond uc
tor. do not use excess heat
at t he junction, as thi s
might melt the polyethyl
ene insula tion and cause
the inner co nductor to short
ci rcuit to ground. To check
the inner conductor for a
possible short c ircuit after
soldering. disconnect the
inne r conductor lead at
po int B and measure be
tween the end of the dis
connected lead and ground
(bo o m ). The ohmmeter
should indi cate an open cir
cu it. The main transmission
line fro m the transmitter
should be d isconnected
from the antenna before
making this test. The center
po int of the shorting bar is
grounded to t he boom
through a short length of
'l-inch-wide copper strap.

The director element is
not split at the cente r, so a
sm a lle r diameter ce nte r
sectio n is used. In the proto
type array, the d irector
ce nte r section is a single
B-foot piece of 7lB-inch o.d.
tub ing. To add mechanica l
st re ngt h and to prevent
wind vibration, two 3-foot
long wood dowels are sand
ed down to a close fit and
one is inserted in each end
of the 71B- inch tube. When
the two dowels are pushed
down toward the cente r,
about a foot of clearance is
left at each end of the direc
tor center sect ion for in
sertion of the 3/4-inch o .d .
end pieces , The ends of the
71B-inch tube are slit , and
both tubes are cleansed of
the oxidized co a t ing as

non without int rod uci ng
any appreciable mechan
ical weakness at the point
of mou nting.

The two driven element
end sect ions are 71B-inc h
o.d. tubes, 8 feet long and
with a wall thi ckness of
0.055 inch. As the ad justed
overa ll length of the driven
element will be about 22
feet for 21.3 MHz, there is a
telescopi ng overla p of
about 12 inc hes where each
ha lf of the center section
and its end p iece jo in. The
hobby aluminum tubes are
manufactured with a dull
oxidized finish that is a
poor cond uctor of elec
tricity a t radio frequencies.
This finish must be re
moved from the inside of
the larger tubi ng and from
t he outside of the smaller
t u b in g where the t wo
pieces jo in; thi s is done easi
ly with sandpape r and steel
wool. To remove the fin ish
from the inside of the larger
tubi ng, wrap a piece of
sand paper around a wood
dowel, o r use a round file ,
and work it up and down in
side t he tube unti l the inner
surface is bright and clean.
The ends of the 'l -inch tu bes
are slit with a hacksaw for a
di stance of about two inch
es, as shown. Before inse rt
ing one tube inside the
ot her, coat both contacting
surfaces with a n anti 
oxidizing compound and
wipe each surface with a
clean, dry cloth or paper
napkin. l eave o nly a thin
film of the compound on
each su rface. The corn
pound is so ld under various
brand names and is avail
able in S-oz tubes a t most
electrica l supply houses.

During the preliminary
adjustments, the two tube
sect ions are maintai ned in
good e lectrica l contact by
placi ng a stai nless steel
st ra p- ty pe ho se cl am p
around the slit end of the
larger tubing and drawing it
tight. After the final adjust
ments a re comp lete, a half
dozen 3/8-inch stainless
steel sheet-metal screws are
inserted through both tubes
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is cut into two sect ions of
equal length and inserted
inside the 'l-inch diameter
sect ions . To further im
prove the mec hanical
st rength of the driven ele
ment, a hardwood dowel,
about 18 inches long, is
sa nded down to a tight fit
and d r ive n in t o eac h
7/8-inc h sec t io n before the
driven element is asse m
bled . This a rra ngement pe r
mits the use of heavy-duty
st ando ff insulators with
1I4-inc h machine screws
through each element sec-
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FiR. Z. LB-] array for 15 meters. Use same matching section
for 10 m eters but see Table 1 for short ing bar position.
General d imensions o f driven element are shown. Detail A
shows matching section. Detail B shows method for jo ining
element sec t ions.

the ide al wall thickness is
0.058 inches. However, the
O.OSS-inch wa ll thick ness
material will be perfectly
sa tisfacto ry if the precau
tions given below are ob
served .

In the array shown in Fig.
2, a single a-teet length of
'l-inch o.d . tubing is used to
make the two ha lves of the
driven element center sec
tion . To incre a se t h e
mecha nica l st rength of the
split driven e lement, a
b-foot length of 71B-inch
o.d.. O.OSS-inch wall tubing

L- ~.E'D "",.. T · S Sll
UnT 1'0"" .1

38 73 Magazine " May. 1980



•

" "

LOC " ' ~ G e OcT
~ " . " .' I I ~ S E ~ T
L O C " ' ~ G e OeT "H~
LHEl ' ~ G ElE"E~ T S

ground . An 8-- or te-tcor
wooden step ladder fu nc
tions very well as a suppo rt
if the array is lashed to the
top and kep t level d uring
the ad justments. Place the
step ladder and ar ray in an
o pen space, away f rom
bu ildings, t ree s, w ires. or
ot her antennas, Point t he
d irecto r toward em pty
space, if possible. Keep the
ends o f both elements away
from any o b jec ts , par
t icularly tho se made of
metal. D uring the adjust
ments, the presence of your
body in the f ie ld of the
antenna wil l affec t the ad
justments and t he inst ru-
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placed o n the tower" the
conduit sec t ions can be
rotated on the boom to
level the elements and
pl ace them in the sam e
horizontal plane. Afte r the
elempnts have been lev
eled, secun- them in t h is po
.. it ion by insert ing several
sheet-m etal screws through
the metal and into the
wood inserts.

Fig. 3. (a) Driven element mounting details. (b) D irector
driven efement details. Detail A shows elemecu-to-engie
construction technique.

Resonating a nd Matching
Adjustments

The preliminary resonat
ing and match ing adjust
ments may be carried out
w ith the array suspended
only a few feet above the

wall steel TV mast m aterial.
After the boom is cut to
length, remove all burrs and
sharp edges with a fi le.
sandpaper, and steel wool.
To add st rength to the alu
minum tubing boom, a 12
inch long wooden dowel
o r plu g , o n ly slig h tly
sma ller th an the inside
d iameter o f the tube, is in
serted in side the boom and
pu shed down toward the
center. Secure the pl ug in
p lace with a flathead wood
screw d riven through the
aluminum into the wood A
sim ila r but sho rter wood
plug is inserted in each end
of the hoom and secured in
the same m anner. The pur
pose of the wood plugs is to
perm it the use of au tomo
ti ve muff ler c la mps to se
cure the elem ent assem 
blies to the boom without
crushi ng the compara t ively
fr agil e a lu mi n u m t u be .
Searching fo r a source o f
the wooden plugs, I found a
supply of old-fash ioned
hardwood kitchen ro ll ing
pins at a loca l supermarket.
These happen ed to be of
exac t ly the proper diameter
for a snug f i t inside the
boom , O ne rolling pin wa s
used for the ce nter plug and
the other was cut in half to
m ak e the two end plugs.

In add ition to the wood
en plugs inside the boom, I
al so u sed t h ree a-inch
pieces of 2-inch i.d . elec
trical cond uit (EM Tl over
the aluminum boom -one
p iece at the cent ral balance
point and o ne at each end
of t he boom . The inside d i
ameter of the conduit is
large enough so that the
sec t ions ca n be rotated by
hand. The muffler c la mps
used for m ounting the ple
ment assembl ies and the
rotor mount on the boom
are placed around the con
duit sections. Dur ing the
preliminary adjustments ,
these conduit sections ca n
be secured wi th a single
sheet -metal screw t hrough
the cond uit and aluminum
tubing wall s into the wood
en plug, When the array is

descr ibed above. l oin to
gether the center sec t ion
and end pieces in the same
manner as described above
for the driven el ement.

Please no te that the
d irector is moun ted o n
st andoff i nsu l a t o r s a nd
does not follow the usual
" p lumber's de light" type of
construction where the ele
ment is mounted directly
on the boom. The in sulated
direc tor el ement is then
grounded to the boom at
the exact center of the ele
ment. Th is ty pe of con
struction is be lieved to be
one of the reasons for the
low noise level o f the 15
and 't Orneter antennas. The
method of mount ing the d i
rec tor e l e ment o n t he
sta ndoff insu lators, how
ever, is somew hat d ifferent
from that of the driven ele
ment . The mounting detai ls
are shown in the photo
graph and drawings.

During the early stagesof
thi s antenna project. both
the driven element and di
re ctor lengths, and the
spa cing be t ween t hem ,
were made ad justable, Un
less you are bu ilding the ar
ray for greatest front-to
back rat io, there is no po in t
in havin g so m any variables
in the system tha t it lead s
o nly to unnecessary com
plicat ions in th e adjust
ments. Fo r the m aximum
fo rwa rd -gain version, the
optimum director length
for Ot t -wavelength spac
ing between the elements is
equal to 450/f , where f is the
frequency in MH z. In the
21,3-M Hz array described
here, the overall director
length is fixed at 21 feet and
1 in ch . The O.11 -wavel ength
spacing is al so fixed . at 61
inches, The o nly va riables
left are the driven element
length and the position of
the sho rt ing ba r on the stub.

The boom is made from
2-inch aluminum irrigation
tubing cut to a length of 66
inches. If you cannot fi nd
the ir rigat ion tubing in your
area , use 1-l /2-in ch elec
t rica l condu it {EMTl or thin-

73 Magazine. Ma y, 1980 39



,

Fig. 4. Components fo r (a) director and (b) driven element.
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line swr was redu ced to
1.2:1 a t 21.3 MHz. The
an tenna was then lowered
to the ground and the shee t
meta l screws were inserted
in the driven element. The
enti re jo int wa s then
wrapped with plastic vinyl
tape . After the antenna was
installed on the tower, the
sho rt ing bar was ad justed
for a 1:1 swr at 21 .3 MHz
and soldered in place.

Electri cal Height
Most ama teurs believe

that the higher the ante nna .
the better its performan ce,
especial ly for OX work. I
have fou nd, however. that a
he ight above ground from
abou t a ha lf wavelength to
a fi ve-e ight hs wave length
appea rs to be best fo r my
location when working Eur
opean OX . W6TYH is
located in the foothills of
the Sie rras a t about 500 feet
e leva tion. In the d irection
of Europe, the Sie rras are
abo ut 7,000 feet high . l ow
angle radia tors, suc h as ver
tical arrays, give very poor
results toward Europe when
compared with the litt le
two-eleme nt parasit ic ar
rays. The best signa l reports
fr om Eu rope o n t he
1S-meter band were ob
ta ined when the array was
about f ive-eigh t hs wave
length above the eart h. To
e s tabli sh th e e lec t ric a l
height at five-eighths wave
le ngth , a 1.S-Ampeu' tht'r
mocouple rf ammeter was
inserted in se ries With
the 50-Ohm transmi ssion
line at the point where it is
connected to the SO-239
receptacle. The rf power in
put to the line at the trans
mitt er wa s he ld constant
while the array wa s raised
and lowered . The maxim um
rf current wa s indicated
when the array wa s about
28 feet above the earth.
Thi s also ha s proved to be
a n e ffe c tive he ight fo r
wo rk in g Eu rop e an OX
across t he Sierras. Appa r
ently, the ve rtical ang le of
the rad ia ted signal is just
right for the wave to clear
the high mounta in ranges to
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that each end section is
telesco ped exactly the
sa me amount so that the ar
ray will remain in electrical
balan ce. Wh ile observing
the swr indicato r. move the
short ing bar up and down
the stu b for the deepest in
di cator null. Alte rna tely,
adj ust the driven element
overa ll length , main ta in ing
elec trical balance, and t he
short ing bar position unt il
the swr meter indi cates
ee ro in the reflected signal
posi tion . At this poi nt, tight
e n the two sta inless stee l
clamps aro und the driven
element but do not insert
the sheet-metal sc rews yet.

It it is possible, ra ise the
antenna to about 24 feet
above the ea rth and ob
serve the change, if any. in
the swr meter indicator. I
use a wooden pole fo r a
tower . An overhanging arm
at the top of this po le was
fitted wit h a ro pe a nd
pulley so that t he array
could be pu lled up to any
height above ground. When
the array was raised from 8
feet to 24 fee t, the line swr
at 21.3 MHz cha nged from
1:1 to 1.4:1 . After severa l
tri a l ad jus tmen ts o f the
driven e lement le ngth, the
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pos ition about 36 inc hes
down the stub from the
antenna and tighten it just
e noug h to mak e good
contac t with the copper
t ube s . Con nec t a n swr
meter in series wit h the
coaxia l line at the po int
where it joins th e st ub
50-239 connector. If you
have a second swr meter,
put in a pair of Pl-259 pl ug
connectors exact ly 15 fee t,
] inches (fo r RG-21 3/U, RG
8/U, and 21.3 MHz) down
the line from the SO-239
connector a t the antenna,
and inse rt the second meter
at this po int. Ad just the test
signa l to the pro per fre
q uency .

Adjust the signal level
and the swr meter sensi
tivity to ind icate exact ly
full sca le in the "forward"
po sition . Switch the swr
meterts) to ind ica te the "re
verse" o r " reflected" signa l
level. With the array ad just
ed as described , the reflect
ed signal level probably will
be less th an full sca le, but is
not likely to be ze ro. Now,
ve ry ca refully ad just each
end sect ion by telescoping
it into the 1-i nc h center sec
tion the d istance of one
inch (one mark). Make sure
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ment readings. W hen ad
justing sensitive a rrays
close to the ground. I usu
a lly use two swr meters
- one at the point where
the transmi ssion line con
ne cts to the a rra y a nd
another at a po int one-ha lf
wavelength down the line
from the ante nna . To obta in
a true readin g, wa lk out of
the fie ld of the antenna
afte r making an adjustment
and read the swr meter at a
distance o r a t the half-wave
po int.

To start, ad just the driven
le ngth to 476ft. where f is in
MH z, no t includ ing the
] -i nch gap at the center. For
21.3 MHz, the length of
each half of the d riven ele
ment will be about 11 feet.
2 inc hes. The exact le ngth
at thi s point is not extreme
ly important, bu t make su re
that the two halves are
exac t ly equa l to each other.
Now, beginning at the end
of each 1-inch center tube
sect ion, sc ratc h marks one
inch apart o n the 7/8-i nch
end sec tions in the direc
tion of the tips. Four or five
mark s will be suffic ient.
Make the sa me num ber of
marks o n eac h end sec tion.
Ad just the shorting bar to a

40 73 MagaZine . May. 1980



•

Fig 6. L8-2 JS-meler arra y. The split dr iven element is at the
left in th is photo . The director element, right, is insulated
from the boom but grounded to it at the exact center to
reduce noise pickup. Note coax line connection at end o f
53-inch tube. As shown, maximum radiation will be toward
the right. Maximum gain (over a half-wave dipole) is 5.] dB.
The rotator (no t shown) is an AR·22 heavy-duty TV type.
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Fig. 5. Boom assembly and mounting detail s.
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the north a nd east.

Operating Performance
Afte r al most half a cen

tury of a mate ur and pro fes
si ona l rad io commu n 
ications e xpe rie nc e. it re
qu ires outstanding perfor
mance in an antenna or a
piece of ham gea r to ca use
me to become e nthused . I
can truthfully say that r a m
de lighted wit h the perfo r
mance of the litt le two-ele
ment 15· a nd 'tnmeter an
tennas . The real worth of
any antenna . as far as I am
conce rned, is proved by
what it will do when I a m
compe ting wit h a dozen
othe r stat ions fo r a rare OX
co ntac t. Ma ny t imes when

the competition was fierce.
the OX sta tion ca me back
to W6TYH. and I ha ve the
QS l ca rd s to prove it . Dur
ing the past few mon ths
t hat t he antennas have
been in use. I have had
good signa l reports from all
parts of the world . Most of
the time. the PEP Input to
the tra nsmission line was
only 175 Watts . The a nten
nas al so work ve ry well for
recept ion. a signa l standing
up from the background
noise like the proverbia l
"so re thumb"

Trouhleshooting
This a nte nna design has

been proved to be sound
a nd , if the dimensions a nd
adjustment procedures a re

c a re fu ll y followed . ab
so lu te ly no trouble sho uld
be experienced in obta ining
top perf orm an c e fr om
either of the two a rrays.
However. so me of us are
like t he new bride who
burned water trying to boil
it. a nd somebody will get in
to trouble with the a rray
and write to me.

The most com mon prob
lem is diff ic ulty in gett ing
t he line swr down to 1;1 a t
the design frequency . In
one case. the trouble was
caused by harmonics of the
test signa l a ppea ring in the
line . The use of a low-pass
filte r in the transmission
li ne at the signa l sou rce
eli minated t he proble m .

Do not be tem pted to

change the spacing of the
c o p pe r tubev In the match
In g sec tio n, or U <, P drffer
e nt dia meters from those
specif ied . I ha ve bee n
through a ll this a nd it is not
on ly tricky but very frus
trating . Remember that this
is a balanced d riven ele
men t and feed system ;
when adjusti ng the overall
length of t he driven ele
ment. mak e sure that both
ha lves are adjusted exact ly
the sa me a mo unt. Mount
the matching sec tio n tubes
o n st a n doff insulators
about 6 inches above the
boom a nd make certain
that each cop per tube is
spaced the sa me di stance
from the boom to equa lize
the d ist rib u t ed c a p a c i-
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T1Ie ClANT Boote
Of Amateur
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• 13 DIPOLE AND LDNG·WIRE ANTENNAS- BK1016- by Ed·
ward M . Noll W3FOJ. Th is is the fi rst collection 01 virtually
every type o f wire antenna used by ama teurs . Includes drmen
stone, con t igurat ions. and detailed const ruction data for 73 dit
terent antenna types. Appendices desc rib e the construction of
noise bridges, line tuners, and data on measuring resonant Ire
quency, velocity factor, and swr . $5.50. '

a ca li bra ted receiver.
If you have an RX bridge,

use it to meas ure the a rray
input impedanc e at th e
50-239 receptacle . The in
put impedan ce should be
exact ly 53 O hms and pure
resistance, with the d imen
sio ns given and the array
properly adiusted . When
the array is properly adjust
ed . you will find that it is
verv sen si t ive to body
ca pacuance. ev periallv at
the - ('Il(J.; of thp pl{'ml'nts ,
When the hand is brought
to within a foot or so of the
driven element or director
e nd. the sw r reflected
indication should go from
zero to ful l sca le . If it does
not. t he adjust ments are
not cor rect.

If you st il l have a prob
lem afte r making the
above checks, wr ite. giving
co mp le te detail s o f the
trouble . Your letter will be
answered prom pt ly If you
Incl ud e a sta mped se lf
add ressed {' nve lepf' ,.

ranee.
Although it is not likely if

the inst ruc nons are fol 
lowed, the d riven e l('ment
might not be reso nant a t
th e t e st fr e qu e nc y , To
check , first measu re the
overa ll e lement lengt h, not
including the 3-inch gap at
the center . Together, the
dri ven element a nd the
sbo rte d stub act a .. capac i
tance a nd inducta nce .
respect ive ly, and resonate
at the design f requencv .
With this type of arrange
ment . the overall length of
the driven element will be
about 2 or 3 inches sho rte r
than the length calculated
from the above fo rmula If
st ill in do ub t, yo u can
chec k th e reso na nt fre 
quency of the elemen t and
vtu b combination by cou
pling a grid-dip oscillator to
the inductive stub The dip,
at the reso nant frequency .
is quite pronou nced , The
grid-dip osc illator frequen
cy must be mo nitored with

I
I
I

- '--

• THE GIANT BOOK OF AMATEUR RADIO ANTENNAS 
BK7304-With the GIANT Book of Am ateur Radio Antennas by
your side, antennas will become the least of your womes. Over
450pages of design ideas, theory and reference data make th is
book live up to its title. The 7 chapters cover everything from
basic an tenna theory through designs for DIY accessories, as
well as dozens of antenna designs. Whether planning to build
or buy, design or admi re, test or enjoy a ham antenna -this is
the book for you. From the edi tors of 73; published by Tab
Book s. $12.95' hardback, $8.95 ' paperback .

• 73 VERTICAL, BEAM AND TRIANGLE ANTENNAS- BK1069
-by Edward M. Noll W3FOJ . Describes 73 ottterent antennas
for amateurs. Each design is the resu lt 01 the author's own ex 
periments covering the construct ion 01 noise bridges and
antenna tine tuners, as well as methods lor measuring reso
nant frequency, veloci ty factor , and stanotnc.weve renee. 160
pages. $5.50. '

.VHF ANTENNA HANDBOOK- BK7368- The NEW VHF An
tenna Handbook details the theory, design and construct ion of
hundred s of different VHF and UHF antennas . .. A pra ct ica l
book written lor the average amateur who l akes joy in butldmq .
not lull 01 complex formulas for the design eng ineer Packed
wi th labulous antenna project s you can bu ild. $5.95.'

.PRACTICAl ANTENNAS FOR THE RADIO AMATEUR
BK1015- A manual descr ib ing how to equip a ham station wi th
a suitable antenna. A wide range of antenna topics, sys tems,
and accessories are presented giving the reader some food for
thought and practical data for construct ion. Designed to aid
the experienced ham and novice as well. Only $9.95.'

*Use lhe o<de< card In Ih" bac~ 01Ih,s maoa"n" 0< ,tem,z" you. O<der on a!i<'flara te
ptOCe 01 pape-r li nd ma,lto: 13 Rad ,o Bookshop " Petl" bo<Ol>Qh NH 03<l 58 Be su,e
10 Include c he<;k 0' dela iled c'edi l ca' d into<mallon • A,dd $t .OO ha n-dl ,nll cha' ll"
Note: P'ices subiect to change on books no t pUbl,shed tlV 13 Milqil" ne. QueSl,ons
'egard'ng you' order? Please .... ,;te to Custome, Servlc.. a t the above ad" ,..ss PI.-.as"
a llo.... 4-6 .... eeks 10' delivery

NO MONKEY BUSINESSI
(AI Complete Service Facil it ies
(BI Good Deals on most Brands
ICI Shipping wit hin 24 Hours
(0) All inquiries handled by Active Hams wi th

over 20 years experience in ham radio
CALL TOLL FREE

1·800·238·6168
IN TENNESSEE, CALL 901 ·457-4276

MONDA Y- SA TURDA Y8.-30-5.-30
FOR YOUR SPECIAL,

Write : 3202 Summer Ave .• Memr-h is, Tennessee 38112
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Channel Busy Lamp

f------ Transmit Indicator

• 4 bit CPU ctllp lor frequency control.
• Keyboard entry 01en frequencies
• Digital lrequeocy display.
• 0Cl0 channels across 144 -148 MHz.
• Up/Down manual scan. Of aulo scan for busy/dear channels.

10 kHz scanning steps.
• FIVe chann. of memory
• PIiofity channel with search-back feature.
• Keyboard lock to prevent accoeetet frequency change.
• Memory backup
• ! 600 kHz or odd repeater spirts.
• DIsplay ON fOFF switch for battery ccosevatce.
• Equipped With rubber tiel( antenna. waJlmount battefY charger .

earphone. shoulder strap, and beh dip.
• Switchable A F output 2.5 watts (minimum) or 200 mW
• Earphooe lor pnvale listening
• 2 Tone (TouctIlone~) Input from Keyboard
• HIghly reliable LEO frequency display (works in cold temperatures

and does not lade with age)

."'0-- Remote Speaker/Mike Input

ClelEilr/ Busy Auto Scan selector

I Earphone J ack

II --Repeater/Simplex Offset Switch

--- D1.pl~On/Off

5kHz Up

HI-Low Power Switch
(Bonom of case)

PrICe And scececetcos Subfect To
Change WIthOut Nobce OrObbgabon

RECEIVER

Circuit type: Double conv8fSiOn
_ erodyne

IU8nlediate l requencies.
lsi IF = 10 .7 MHz
2nd IF=455 k.Hz

5enstttYtty: 0 .32 uV Jar 20 dB Quiellng
5.'1 ctlvtty': :: 7 5kHz at 60 dB down
A'd'o Output: 200 mW at 10"t0 THO

Keyboard lock --

Keyboard Entry --

Priority Channel

Squelch Cont,~ and
Tone Squelch On/Off __

Audio Gain Control -~"--

Condensor Mike

BHC Antenna ConnectCM'

4.01g11 LED Readout __Xl

YAESU ELECTRONICS CORP., 6851 W_I Wrq, Ponmounl, CA, .~

SPECIFICAnONS:
GENEAAL

Frequency COV~-V-: 144-148 MHz
NLmber of channell; : 800
ErNuion type: Fl
8aIttefles: NiCd battef)' pack
Voltage requif.lloent: 10.8 VDC
:t 1(7%. maximum
CIA.ern consumption:

Receive: 35 rnA squ...lCICl"'led>d (150
rnA unsquelched with maximum
aucIo)
TIl:lllsmit: 800 mA (full pov.er)

c.e dlmenllkK\a: 68 ;0: t81 )(54 mm
(HWO)

w.i5Jht (with batteries): 680 grams

THE YAESU
FT·207R

The "horse-and-buqqy" days of crystal-controlled
haldies are gone! Yaesu's engineers have har
nessed the power of the microprocessor, bringing
yoo 800 channels. digital display. memory, and
scann ing from a hand-held package. Only with
Yaesu can you get these big performance fea
tures in such a compact package.

romorrow's Technology-Here Today!



Ierrotd A. Swank W8HXR
6j7 Willabar Drjve
Washington CourthouseOH 43/60

The 20-Meter Double Bobtail

Fig. 1.
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I have iust discovered a
new antenna which I

think will be of great in
terest to many barns who
have had trouble with ra
dials but want to use
phased vert icals . I have
never seen such an anten
na, so I think this is the first
description of a really in
terestmg array.

I sta rted out to make a
20-meter Bobtail in t he
classic way, because I do
not have room for a 40
meter full Bobtail. My yard
is only 73 feet wide, and it
ta kes a t least 132 fee t for a
40 ·m e te r version . The
antenna I was starting was
the o ne show n in Fig 1, and
has been reported to have a
gain of from 7 to 10 dB ove r
a dipole at the same height.
The pattern is shown in Fig.
2, and is broadside to the
line of the antennas.

My ya rd is filled with
trees. and I was concerned
because the east half of the
antenna would be running
through the leaves of a
large apple tree. I planned
to use insu lated aluminum
wire to prevent the leakage

..

into the leaves. I thought of
aluminum wire, even size
#8, as being light. However,
I found that the b6 feet
needed wou ld, because of
the insulation, weigh four
pounds! That is a lot of
weight to hang on the top of
a pai r of flimsy verticals .

J decided to try half of
•the antenna, whic h was in

the clea r, rea lizin g at t he
same time that there would
be no cancellation of the
two horizonta l wires and
tha t t he thing might not
work well at a ll. See Fig, 3.

I installed radiators B
a nd C, using 16 1,12 fe e t
of a lumi num tubing, and
mounted them on a pipe in
the ground with U bol ts a nd
the usua l mounting plate . It
refused to tune properly. I
remembered read ing tha t if
much metal were used in
the mount ing it wo u ld
cause trouble because the
bottoms of t he radiators
were at a voltage po int. Of
cou rse, if you use wires
suspended from wooden
poles, as shown in Fig. 1, (0
and E) then you will pull the

wires down to a stake.
I sent to Sears for some

fibe rglass fence posts and
epoxied two together for a
very rigid mount, as shown
in Fig . 4.

Sears sells two weights of
fence post. The heavy, 48"
green ones, catalog number
32G10434C, cost $1 .99
each. They weigh 1 pound 2
ounces apiece (They also
have 60" posts.I

For the coil, I used a
14-MHz coil from an o ld
B( -61 0 transm itter and a
l So-pF capacitor. It tuned
the center of the phon e
band at midscale . It would
be possible to use Air Dux
o r a hand-wound coi l and
ta p up about two tu rns fo r
the coax feed. These coi ls,
inc identally, a re available
from Fair Rad io Sales, Box
1105, lima OH 45802.

At the top of eac h
ra d ia tor I attac hed a
ground clamp of the al
ligator type and fastened
the end of the wire in the
holder on the clamp.

I found that 66 feet of
Belden 8000 antenna wire
(or antenna wire available
from Pace-Traps, Box 234,
Middlebury CT 06762j
weighed only 9 ounces, or
41,12 ounces for 33 feet , if
you build the bobtailed
Bobtail.

A field-strength meter
can be used at the 'antenna
to peak up the tuning, but I
evolved a more interesti ng
way, requiring no help at
the other end of the coex. I

have a pair of 100-mW CB
walkie-talkies on channel
15, and I held down the
transmit button with a rub
ber band on one and fas
tened it to one earphone
plugged into my trans
ceiver, whic h was se t at
14.275 MHz. The other I
carried out to the antenna,
and listened to the noise on
20 meters as I peaked up
the tuni ng capacitor.

There are two other ways
of doi ng this, One is just to
plug in a line to the phone
jack and carry a headse t or
speake r out to the an tenna,
and the other is to use a
piece of four-wire rota tor
cab le with two wires con
nected to the swr bridge
and the other two to the
keying jack on your trans
m itte r. Set t he off-reso
nance current to a safe
level and then peak the tun
ing up to the center of the
desired band . At the anten
na, just key the transmitter
and quickly dip the tuning
capac itor and a series link
capacitor for minimum swr.

I did not have a suitable
link capacitor, which could
be a 400-pF receiving type,
so I used an L network to
tune the link after I peaked
up the tuning coil with my
walkie-talkie method.

In the drawing I show
some radials, which hap
pened to be in the ground
near where I mounted my
d riven radiator, but I could
have just used an eight-foot
ground rod , because the
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the " bo bta iled Bobtail cur
tain" seems the answer to a
dream. The high position of
the high current sec tion
should make the signal at
least an S-unit better than
t he ground-mounted ver
t ical s, and in the many
yea rs I spent with two
phased ve rtica ls running
phone patches for Antarc
tic stations, I never had so
com p le te ly nulled o u t
no ise on the sides of my
antenna, nor had suc h re
jection of west-coast sta
tions as well as those in be
tween.

WA7NH U gave me over

Fig. 2.

Fig. 3.
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make the antenna tuner
unnecessary.

I did not intend this arti
cle to be o ne wh ich extolled
the well-known but seldom
used Bobtail , but my acci
den tal d iscovery tha t two
elements worked so well
made me realize that here
is the answer to the prob
lems of -so-meter phased
vertica ls . Since the full
au-meter Bobta il t akes
more room than the aver
age ham has avail able, a nd
since the ground-mounted
verticals take such a large
radial ground system, using
only two of the vert ica ls in

I called a friend who lives
about six mi les from me,
KA8CGE, and he reported
the del ta loop was about 10
over 9 and the Bobtail was
only abou t 57. I got o ut my
county map and saw that
he was west-southwest of
me, showing that the pat
tern was quite narrow - per
haps 60°. See Fig. 2.

I made a test w ith
WA40l P in Du luth. Georg
ia, nea r Atlanta , and he
reported that the Bo btail
was stronger than the delta
loop by about 10 dB.

That ni ght , I ca lle d
KC4 U 5 V a t M cMurd o
Sound, Antarctic a. a nd they
gave me a report of 5 by 5
on the delta loop and 5 by 7
on t he Bobtail. Re member,
th is is only a two-ele men t
Bo btail , and the three-ele
ment version with the can
ce lla t ion of the horizontal
sec t ions cou ld have been
about 59. KC4U5V was a lso
57 here , as the pro pagat ion
was rathe r poor. Consider
ing that they have a Collins
2-kW station and mine was
only a single 3-500Z driven
by a HalJicrafters 5Rl60, I
thought I was do ing ra ther
well.

I be lieve that this ante n
na could be current fed by
runn ing coax up the quar
ter-wave radiator of tubing
and feed ing the to p wire a t
point F. I tried it that way
first, actually, but it fa iled
to t une correctly. Afte r I
had take n it down in dis
gus t, I real ized that previ
o us ly I had disconnected
o ne of the vert ical s, a
fiberglass Columbia Prod
ucts antenna top sect ion, at
o ne foot from the top to
make it tune better as a
grou nd-mounted vertica l. I
had dipped t he center wire
through the insu la tion, and
th us had o nly the top 12
inc hes connec ted instead
of the comp le te 16 %-f1.
a ntenna . It had been so
much trouble that I had no
desire to comple te ly re
mount t he a rray. and just
went to the voltage feed.
Now I bel ieve that the other
way will work . This would

Bobtail does not need
much of a ground The high
cu rrent is a q ua rter wave
a bove g ro u nd and t he
grou nd losses a re much less
th an with ground-mounted
ve rtica ls.

The secret o f the Bobta il
is in the fac t tha t the cur
rent max imum is at a quar
ter wave above ground, and
that is where the maximum
radiation is. Ground-mount
ed ve rtical s have their max
imum radiation a t abou t
ground leve l and therefore
req uire a more extensive
grou nd system , a nd a re
more affec ted by surro und
ing o bjects .

I fo und out severa l amaz
ing th ings from this experi
ment. I had rather expected
that t he antenna a rray
might end-fire, since the
other antenna was a ha lf
wave out of ph ase by or
di nar y pha se d ve rt ic a ls
standa rds. I listened to a
Californ ia sta t io n which
wa s 20 over 9 on my N/5
d elta loop, and when I
switched to the vertical s it
was 55. I have my delta
loo p vertica lly polarized ,
and in the daytime I have
59 noise from my power
line only 12 feet behind the
antenna. When I switc hed
to t he Bobtail , the no ise
was complete ly go ne ,
nulled out by the side re jec
tion . It was astounding. This
improved re jection causes
me to believe that the Bob
ta il is more efficient than
the ground-mounted a rray .

The tun ing is not criti cal ,
and tuning to the cente r of
the band gives good resul ts.

When I first connected
my 20-meter t runcated
Bobtail I was c restfa llen. It
was so quiet that I thought
it was not working at all .
The lo ss of the power line
hiss, the lack of static or
any e lectrica l no ise, a nd the
wea kness of the mostl y
western stations a t night
made it seem like the sort
of blackout one hea rs when
there is a so la r flare and the
band is dead . However, sig
nal s from the south were
stro ng.
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I wish I cou ld turn my a r
ray to fire NE/SW off the
e nd s, but I ca n't . At least I
have found a n an tenna
wh ich bears fu rt he r investi
gation. I have dec ided tha t I
wi ll now add a center radia
tor and make it a full Bob
tail as In Fig . 1. At least I ca n
wo rk South Po le Station
a nd part of the South Pacif
ic, and north, I can work in
to India , Pakista n, Mongol·
ia. Central Russia, a nd the
Nor th Po le a rea.

I just co uldn' t resist tr y
ing out the ful l Bobta il ,
especia lly sinc e I hea r
rumors of China showing
up. The lo ng range of the
antenna means little or no
inte rfe re nce from stro ng
western or eastern stations,
as t wil l null out or skip over
most of them.

O f a ll the high-ga in an
tennas, this is the sim plest
to construct fo r 20 me te rs
th at I have eve r fo und.

So, I moved my Bobtail
north abou t b feet to dear
the trees a nd added a th ird
e lement, so it is now as
shown in Fig 1 I tr ied it for
only two days, and condi
tions are only fair, but I
found 'lome interesting re
sults.

La s t night I worked
KC4USV, and while he was
only about 55 to me, he
gave me 58 . The skip had
moved west a nd was good
into Gra nd Ra pids, Mich
iga n, whe re W8YCI re port
ed him as 30 over 9. How
ever, Pe te at McMurdo sa id
I was phone-pa tch quality.

Earl ie r in the day , I
worked Tony WB4KKl o n
Ca pt iva Island , Florida, and
as I was 40 over 9, he would
not believe I was barefoot.
This was a t 4:20 pm loca l
t ime . I pu t o n the linear for
a few seconds, a nd he said I
was 52 over 9. We talked
about a nte nnas for an hour .

Fig. 5.

59 on the delta loo p and
could not read me when I
went to the Bo btail . Both
were firing south/north. He
is in Hereford, Ariz.ona, and
is so enthused tha t he is go
ing to put up a full40-meter
Bo btai l fi ring into Europe ,
and if it works, he plans to
add a pa rasit ic re fl ecto r
a nd di rector. I wish I had
tha t kind of space.

The re are certa in disad
va ntage s: It can not be
rota ted o r cha nged to e nd
fire . It wou ld be best to
have a n inverted V or some
thing for whe n you want to
work stations not in the
beam, or have two Bobtails.
But if you have one fi ring in
a d irect ion where you want
the best signa ls, then the
two-way figu re 8 w il l be
good,

It is not a short-ra nge
a nte nna unless the re is
short skip. Howeve r, the
fa ct tha t there is no can
ce ll a tion of the honzonta l
sec tion on a two-element
a rray probably means tha t
the re will be high angle
rece ption in the near d is
ta nce .

The good results a re not
from ga in in itself , but in the
lowered an gle of tak e-off,
compa red to a dipo le . This
ad vantage shows up on
paths in excess of 2500
miles. Close-in the re ofte n
is no great improve me nt.

About a week afte r I tried
the two-e lement shortened
Bobtail , I dec ided that I
rea lly wanted an an tenna
whi ch would fire east/west
since I had more interest in
those d irections tha n nort h!
south.

I could no t put up a n
ante nna in that d irec tion
be cau se tr e e s a nd m y
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Fig. 6.

house were in the wa y, I
decided, the refore, to move
t he ve rtic a ls back whe re
they wo uld not be in the
trees, and space two e le
ments 66' apar t, a fu ll wave,
which wou ld give me the
pa tte rn shown in Fig. S. ThiS
would give me a nice lobe
£/W and a na rrow one N/5
This I did , with t he follow
ing results:

About 07S0 UTC I heard
JA3KW lfAC2 in Botswa na .
He had a pileup go ing a nd I
cou ld no t hea r him on the
de lt a loo p, but he was
a bo ut 54 o n the Bobtai l. I
ga ve severa l cal ls and he
came back to me and gave
me a 5-9.

The next day, August 15,
a t about the same time, I
hea rd Zl2ASX calling CQ ,
and went back to him . We
had about a 2()..mi nute chat,
a nd he said tha t I was 52 on
the delta loop, which I had
now turned so it was EfW
fo r compa rison. He sa id
that I was 55, th ree Su mits
st ronger, on the Bobtail.
Conditio ns were qu ite poor,
but the re was no fadi ng and
we were both Q S.

Then at 0900 UTC I
called KC4U5V at McMur
do Station, Antarctica . Con
d itions we re very poor, but
the band was complete ly
SIlent , so we conversed for
22 min utes. He said tha t I
was not moving his meter,
bu t that I was so lid copy ,
The de lta loop had stronger
a udi o than the Bobtail. I
wa s s u r p r ise d un t il I
chec ked t he patt ern .
McM urdo is abou t 1S° west
of sout h, and is proba bly
just outside the south lobe
in the null .

I also found that Florida
stations were weak o n the
Bobtail but strong on the
de lta loo p. This ra the r con
firms the pattern. Miam i
bea ri ng is 167° ; Atlanta is
187° .
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Fig. 7,

At 0740 UTC, I worked
C5CAX in Po tton . 50 miles
north of Londo n, and com
pa red the UW delta loop
wit h the Bo btail . I was SIS
on the de lta loo p and 5/7 on
the Bobta il. showing that
the pattern is wide enough
N/S for a good signa l at 48°

I plan to leave It this way
for seve ral weeks for a bet
ter evaluation .

There is one other thing I
be lieve is worth trying. The
40-me ter version should al
so wo rk on 20, with a four
lo be pattern as shown in
Fig. 5, with two coils, using
se p a ra te feed lines, a nd
without a re lay as in Fig. 6.
The coils sho uld not react
a ny more than a multiband
d ipole does

With two half-wave ve r
ticals on 20 at o ne wave
lengt h spac ing this shou ld
be a real ly hot Item . By
orient ing the a rray to fire
nor theast, the re sho uld be
good lobes in al l fou r DX
direct ions o n 20

If so me younge r ham
with some spac e sho uld try
th is out, I am sure that 73
cou ld use an art icle on the
results. After bO years of
hamming. my m ind st il l
dreams up a nte nnas but my
energy rese rve is getting
lower. They ce rtain lv a re
fun , though. If you try the
relav me thod in Fi g 7, the
rel ay should have good in
sulanon. as the rf voltage a t
that point is high.

A small wastebaske t or
plastic jar can be turned up
Side down over the coi l and
ca paci tor to protect them
from rain and snow, and the
bottom left ope n. The bases
of my vertical s are a bo ut 10
Inches from the ground, but
that is not Critical. The
ground lead should be as
short as possib le . Any leads
fro m the coil become par t
of t he antenna .•





David w . Cutter w m SfB
/4OJ Bush A~'t'nue

Atexendria LA 7/J0/

Simple Switcher
- a remote antenna switch with no

control wires

A remote ante nna switch
may be just what you

need to solve your ante nna
switc hing problems. Even
better, how about one wi th
no control cables! let me
explain.

The idea of having a dc
voltage and an rf voltage on
the same antenna feedline
at the same time may seem
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impossi ble to yo u. But, as I
learned, this can eas ily be
ac comp lished and th ere
can be many applicat ions.
By usi ng the antenna feed
line as the control cable,
you can supply a low volt
age to power an antenna
mounted preamp or contro l
relays mounted on an an
tenna . In this article, I will

Photo A Power supply unit.

describe my remote an ten
na switch, which uses the
antenna coax feedline to
ca rry a de control vo ltage
for the antenna switc hi ng
relays.

When I was designing my
triband quad, I decided not
to use a balun, but to feed
each antenna with a sepa
rate feedline to the trans-

mit ter . This seemed to be a
good idea unt il I added up
the cost of all the coax
cable! (And th is was sup
posed to be one of those in
expens ive p ro jects .) So,
agai n, it was back to the
drawing board. The prob
lem was how to feed three
antennas with only one
feedline.

Then this was mentioned
to me: Why not send 12
volts de through the coax,
mount a re lay o n the anten
na boom, and do all the
ante nna switc hing at the
ante nna? I had n't known
tha t I could put a de vo lt
age on my coax and trans
mit a t the same time, but it
sounded like a good idea.
That way I could connect
eac h antenna 's qua rter
wave matchi ng sect io n into
the rel ay box and use o nly
o ne run of co ax down the
tower to the transmitte r.

Afte r more talki ng and
reading, I saw a circu it in
The Radio Amateur's Hand
book tha t wou ld do just
what I wan ted . My switc h is
a litt le d ifferen t tha n t he
one described in the Hand
book , bu t the princ iple is
the same.

The theory behind the
switch is simple. See Fig. t.
A power supply is needed
to provide a positive and
negative 12 vol ts de and is
connected in the feed line
be twee n the tr ans mitt er
and t he ante nna (Fig. 2). At
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Fig. 3. Antenna-mounred rela y box.
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Photo C. Antenna mounted relay unit. Each antenna's
~-wave ma tching sec tion is connec ted to the bo ttom o f
the box. Only one run o f coax is needed to connec t the
relay unit ro the tra nsmitter.
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Operation
Once the pro ject is com

p le ted , be sure to c heck ou t
the un it with a dumm y load
to mak e ce rtai n that each
rel ay does work. This might
sa ve you an extra tr ip up
the tower. W hen connec t
ing the antenna to the o ut
p ut s. connec t t he most
often used a ntenna to out
pu t A. Tha t way. the un it
will be off most o f the time
and whe n the unit is turned
o n with switc h 51, switc h 52
is used to se lec t ante nna B
o r C.

My a nte nna switc h has
performed well for ove r
two ye a rs a nd makes a neat
insta llation . My transmitte r
runs 100 Watts, and I ha ve
had no tro uble with the
rela y contac ts . They prob
a bly will handle more
power if you are ca re fu l not
to switc h antennas while
tra nsmitt ing

Now tha t you have the
bas ic co nce pt of how t his
sys tem works, you can a p
ply it to so lve your ow n a n
tenna switc hing problems.
This sa me uni t could be
used to select ve rt ical s o r
o t her a nte nnas . In a future
project, I a m go ing to app ly
thi s sa me p rincip le t o
power a n antenna-mo unted
preamp. I a m sure that
there a re many other appli
cations using this concept,
and I wo uld be inte rested in
he arin g about the m.

Tha nks to Cliff WB5KCQ
for his tec hnica l ass ista nce
on my pro jects.•

ho le in the bottom for ven
tilation .

Construction Hints

The construc tion of each
u nit is ve ry s im ple a nd
straightfo rward . The power
supp ly is housed in a 2" x 3"
x 4" cabinet. Things will be
a litt le c ra mped, but with a
litt le ca re, everything will
f it. The transforme r is a
117n 2.6 V, 1.2 A Rad io
Shack no . 273-1 505. The
fu ll-wave bridge rec tif ie r is
a n fCC 169. A p ilot light is a
nice featu re to ha ve so that
yo u won't fo rget to turn the
Unit off . The ca pac ito rs a re
sma ll .01-uF discs, and the rf
c hokes I used were 1 ml-t .

The relay unit is housed
in a 2" x 2" x 4" me tal box.
The relays, the most expen
sive pa rts, a re two Rad io
Shac k 12-volt dc OPOT no .
275-206s with 3-Amp con
t ac ts. (SPOT re la ys will
work, but I cou ld n't loca te
a ny .) Th ese re la ys a re
mounted in a pla stic case
whi c h ma kes it easy to
epoxy them in the metal
box. When assembl ing the
uni t, sea l the box to mak e it
watertight , bu t pu t a sma ll

Photo B. Cover remo ved.

the a ntenna e nd o f the coax
is the re la y box with tw o re
lays that switc h the three
a nte nnas . See Fig. 3. A
diode is used in the re la y
box to act as a ga te to ac
t ivate the co rrec t re lay. Rf
c ho kes a re used in the
power sup ply and rela y
boxes to keep the rf out of
the power supp ly and off
the re lay power term inal s.
Disc ca paci tors a lso are
used in each box to isolate
the an tennas and trans
mi tte r from the 12 volts de.

7''1 M :m:fz ine " Mav 19fJ() 49



Anrhony W. [)e PrlJlO WA4JQS
20S Cnerocee TrlJil
Somerset K Y 42S01

Taming the Monster Quad
- a four-element blockbuster you can build

Spreaders:
I used one-piece fiberglass
spreade rs 13-feet long and
sc rewed eyes through the
a rms to run the wire (see
Fig. 1). This lets the arms
move in the wind and not
break the wire, and also lets
the wire draw and sag wit h
temperature changes and
not bow t he arms. A note
of inte rest: Bamboo can
be u sed but shou ld be
w rapped w ith two-in ch
wide duct tape and then
sprayed with krvlon'" or var
nish.

Placement of the sc rew
eyes is done by takin g the
wire length in feet for eac h
band, dividing the result by
fou r, and inserting t hat
number into the formul a
A= ClVT: where A is the
distance along the spreader
from the cente r o f the
boom to the drill poi nt and
C is the le ngth of the e le
ment divided by four.

Example: Find drill point
for 20-mete r dr iven-ele
ment wire:
14.250 MHz = 70'5"
70.5 divided by 4 = 17.625
=c
Usin g (='1/2, A 
17.&2SV2. = 17.&2Sn.414.
= 12-46' or 12' 5" f ro m
cente r.

Bel ow are the d ri ll poin ts

rat io, no interaction, and
low swr with a wide band
width. (T he foll ow ing speci
fica tio ns as to ga in a re ap
prox ima te but can be con
side red acc urate by ama
teur standa rds.)

Four-Element Yriband
Qua d:
boom length - 30 feet ;
e leme nt spac ing-- l 0 feet,
all equal;
ga in-13 dB;
fro nt-to-beck ratio - 30 dB;
wire size-#14 ena me led
coppe r;
fi ve-percent diffe rence fee
tor between elements;
design freq uen cy --14.250,
21 .300, and 28.600 MHz.

Directors 1 and 2 are the
sa me size. I used the fo r
mu la 975/fM H 1. The fre
q uency a nd wire lengths a re
14.250 MHz - 68'4" , 21 .300
MHz- 45 '8" , a nd 28.600
MHz-34'1" .

For the d riven e lements, I
used 1005/f M H 1. The fre
quency and wire lengths a re
142S0 MH z - 70'S" , 21.300
MHz-07 Vi " , and 28.600
MHz-35 '1 " ,

For the reflec tors, I used
1030/f M H1 to obtain wire
lengths of 14.250 MHz -
72 '3 ", 21 .300 MH z -
48 '4" , and 28.bOO MHz 
3&'0" .

."

quad antenna. My first try
was with two-el ements on
an e ight-foo t boom, but it
did not compare with my
four-element beam. Next, I
used a four-e lem en t qua d
on a 20-foot boom. How
ever, my beam st ill worked
better. I wa s plagued with a
low front-to-back rat io, high
swr. and interaction be
tween bands. So out cam e
the books for many hours of
research. The results were a
quad with high forward
gain , hi gh front -t o-h ack

:----i------1C?,- ' ~ ~TA ~~ E T E . E T~
'''IlO<.IG'' S~"E"l>E "~
....P ""T.. Duc '
TAPE 8 EFl>"{
D"'•• ' ~ G

~~_+_i-"'U.P 9UTT~ "" TH::.. DUCT TAPE

~

,

lL__"._ - - ,e _ .!.-•.- -
- _ so: If. " , ..'co • • 0 . 101".. _

I t has bee n a lo ng time
since I have written an

articl e fo r any ama teu r
magaz ine, but afte r many
on-the-au inqu iries as to
how my anten na perfo rms
and how I ove rca me va ri
ous pro blems which seem
to plague so many hams
with multi-element qu ad s, I
decided to write a construc
tion articl e .

For years I had used a
four-e lement mono bander,
and afte r the loss of two
towers, I dec ided to try the

50 73 Magazine · May, 1980



for each e lement:

Directors 1 a nd 2:
14250 - 12'1"
21.300-8'1"
28.600-6'0"

Dr iven e lement:
14 250 - 12'5"
21.300 -8'3"
28.bOO -b'Y

Reflectors:
14 .250 -12'8"
21 .300-8'6"
28 bOO-b'5"

These figures are to be
used if you measure from
the ce nter of the boom out.
Ta measure from butt of
the arms, add 1 3/8" to each
figure . This way the arms
may be dr ill ed before at
tac hment to the boom
spreade rs. Eac h ho le shou ld
be w rapped with duct ta pe
after drill ing, then a sma ll
na il t a n be used to punch a
hole in the tape . Each
spreader sho uld be sw ayed
with krvlon" or o the r type
of coat ing to inc rease its

life and prevent the eye
lets from rusting. I a lso
wrapped the butt ends with
du ct tape for add ed
stre ngth.

Feeding the Q uad

I decided to use V. -w ave
stubs a ft er burning up a
o ne-kw ring tra nsfo rme r.
It ' s no fun waiting two
weeks for a ne w tra ns
former before you can op
erate! I used 72-0hm coax,
but kw-rated twin lead ca n
a lso be used .

Below are the lists o f
lengths for both coax and
twin lead using the formula
l = 24b(VF)/fM H b where VF
is the ve locity factor of the
trans mission line used .

Stubs: RG-11A/U coax, Z
= 72 O h ms, Y F = 0 .66 .
l e ngt h to ma t c h driven
e lement s: 14.250 -1 1 '4 " .
21 .300 - 7'6" , and 28.bOO
- 5'6" . For 1-kW tw inlead,
Z = 72 Ohms and VF= 0]1 ,
14 .2 50 -12 ' 3" ,21 .300 
8'2", a nd 28600-6'1" .

The stubs sho uld be c ut
as close to the lengths
shown as po ssible, a PL-259
and barrel connecto rs in
sta lled on one end, at
tached to 52-Ohm coax to
the shack. I tuned eac h
52-O hm Ieedline to t he
shack us ing my noise bridge
a nd R-4C so I wou ld have
little swr on my feed li nes .

One problem many ha ms
have is how to string the
spread e rs. I drove a 2"
-drameter. 4 '-l o ng pipe into
the ground a nd a ttac hed
the a rm su pports to thi s
pipe. I then drove 2 wooden
3' sta kes in to the ground
for each a rm to keep them
stra ight. By using this type
of jig, eac h element can be
wired, re moved. a nd then
placed on the boom. I cov
ered al l nu ts with Genera l
Elect ric clear silico ne rub
ber. and then I spra yed
them with krvlon" .

Conclusion
After the a nte nna was in-

sta lled. measurements were
made . The swr was 1.6:1 at
its highest point on any
band, with very flat re
spo nse across each band. I
ca n operate either the CW
or phone portions with the
sw r ne ver goi ng above 1.6:1 .
I ha ve been using the an ten
na for a bout two yea rs a nd
have yet not to make it
through the pileups. The
work invol ved is wel l worth
the t ime, co nside ring the
results obta ined My next
a nte nna wil I be a two
e lement 4O-meter quad .

I would like to thank
Barry WA4PO H. Without
his he lp and e nc ou rage
ment. this project would
have bee n sc ra pped. Barry
a lso pu t up a q uad like
mine and is very pleased .•
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For Cheapskates Only:
A No-Frills Tilt-Over

- requires a friend with a welding rig

A her pricing all types
of tilt-over towers and

masts and coming to the

conclusion that I must
have been at the airport
when my ship came in, I de-

cided that if I were ever go
ing to have a tilt -over mast.
I'd have to home-brew one.

A good friend of mine
had obt ained se ve re I
tilt-over light st a nd a rds

Photo A. Close-up of hinge section reinforced with 'A"
boiler plate. Mast is in upright position.
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Photo B. View showing hinge section and Yl" reinforcing
rod which travels down the back of the mast and termi
nates near the bottom of the 6 " channel iron. Mast partial.
Iy tilted over.
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Photo C. View sho wing 6 " channel iro n welded to the bo t
tom o f tilt-o ver section to increase fulcrum point.

'--'F==j:. Ou Al>I ,"~""'pt"

" - - -'- ROTOR

11--- - 111.- ~, ~•

Fig. 2. Back vrew .

- - "£' ~ ' oR<:,..G"OO
* £ LO( O ......

--2" .. to'(

--* ( LO

• -- tl2 " s OLTS

telescopes two feet into the
2" pipe. The rota tor sits
atop the 1 V. " pipe.

Since the added load of
pipe and antenna we re
more than the mast was
or iginall y designed for.
Harold re inforced the hinge
section (Fig. 3) with two
pieces of V. " boi ler plate .
A piece of 6" channe l iro n
wa s welded to the bottom
end of the tilt-over sec tion
to inc re as e the fulcrum
point. To o ff set any bend
ing of the mast as it is raised
a nd lowe red, a piece of % "
re inforcing rod was welded
to t he 2" sec t ion of pipe
where it travels down the
back of the mast. and ter
minates near the bottom of
the 6" channe l iron. The
end of the rod is threaded
to rece ive a nut. This a llows
for va rying the ten sion on
the upper section of the
mast.

A J. C. Pen ney boat
winc h was bolted to the
bottom sec tion, and just

•

I .........-- ~'" To L"" ~

,/; " AS T '..
V. U'UL
" OS....O..

.s 2·

•

,.
S~UAR[

2 1/2"
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(Fig. 1) from one of the ma
jor oil companies when
t hey closed se rvice st a
tions in t he area . After
uti liz ing a ll but one, he
gracious ly declared it "sur
plus" After spend ing sev
eral hours removing the
o ld pa int and some accu
mula ted rust . I contacted a
nea rby ham, Ha rold Sta rk
K9UBl, an expert machin
ist an d we lder. He had con
structed his own t ilt-over
ma st fr om heavy-duty
pipe, and vo lunteered to
do the necessary welding
a long with figur ing stress
po ints on our mast. All ad
di t io nal material s. with the
ex cep tion of the boa t
winc h. we re purc hased at
the local junk ya rd. The fin
ished mast is shown In

photos.
A twelve-foot piece of 2"

pipe was telescoped into
the 2 VI "-squa re sect ion of
the light stand ard and weld
ed in place . Two ho les were
drilled near the top o f the
2" pipe. over wh ich nuts
were welded. These nuts
receive two % " cap sc rews
which secu re the 1 VI" pipe
that telescopes into the 2"
sect ion. The cap sc rews
al low for varying t he height
of the mast. The 1 %" sec
tion is ten feet long and

Fig. 1. Before conversion.
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Pho to D. Close-up o f winch, bottom of 6 " channel iron,
and base bolted to concrete base.

that we made it through the
winter with no problems
desp ite heavy icing and
strong winds.

1 also have the center of
my forty- and e ighty-meter
dipoles attached to the top
of the mast just below the
quad. These are raised a nd
lowered by means of a pul
ley.

Anyone interested in put
ting up one of these masts
should keep his eyes open
fo r a tilt-over light standard.
They are used in most se r
vice stations and shopping
centers. Good sou rces of
supply are the major oil
companies and electrica l
co nt ractor s. Wi th the
future of gasoline being so
bleak, they may become as
plentif ul as politicians. •

above the winc h a slot was
cut to recei ve a pulley. The
ai rcraft ca ble passes ove r
t he pulley and onto the
d rum of the winch.

Due to space limitations,
I am ab le to guy the mast in
only two direct ions. At pres
ent, ou r ten-meter quad is
sitting at th irty-two feet.
Space permitt ing, 1 would
fee l that it was safe to ra ise
it to thirty-nine feet. We
had it a t thirty-nine fee t for
severa l months las t fa ll and
had no troub le wha tsoever
ti lt ing it over to work on the
quad . Howeve r, with winter
approac hing, a nd the possi
bility of anothe r blizzard
like the one we had last
winter, I became gu n-shy
a nd lowered it to thirty-two
feet. I am happy to report

Photo E. Close-up of 6" channel iron showing how rein
forcing rod fas tens to channel iron and is threaded to
receive nut. Also sho ws slot in base section to receive
pulley over which cable travels.
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Bill Walker W5GFE
W. T. Box 6J6
Canyon TX 79010

VH F Signal Diffraction
- why the highest antenna may not be the best

Fig. 1.

M y Q TH is down in a
hole in the ground,

and while it's not a big hol e,
it is sti l l suff icient to cause

TIlA~ SM ITTEIl

problem s on two-meter sim
plex when I try to communi
cate on RTTY with friend s in
Am arillo .

-O'STA~CE a -

oaS TA C ~E

H avi ng con tem p lated
and rejected the "Super
man approach: ' ) I searched
for other so lut ions. As I
climbed up my tower to
rec over last year's quad
(w hich the West Texas wind
had turned into a three-and
on e-half -element bird 
catc her), I happened to
carry my handle-talkie with
me. I t ried in va in to hit the
repeater from the top of my
tower and then sad ly start
ed the climb to the grou nd .
I had descended but a few
feet, however, when the lit-

tie transceiver squa lked to
li fe. " W hat gives?"

As it turned out, I was
ab le to communicate with
the Ama ril lo repeater, some
twenty miles away, from a
point not at the top of my
tower, but somewhat lower
down.

Never one to look a gift
horse in the mouth , I
mounted the new antenna
on the side of the tower
wher e t he sig na l w as
stronges t and then repaired
to my desk and home com
puter to f ind out what in the

l I N E - O F - ~ I G H T INTEN SI TY

t
--- --- -I

M "
,,"

v

.- ~ ..
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Fig. 2. Fig. 3.
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book will do. The APPLE
models the system nicety
and results in the very in
te resting graph shown in
Fig. 2, which displays signa l
strength as a fun ction of the
distance, D. (See Fig. 1
agai n.) The horizonta l line
depicts the line-of-sight
s t re ngt h of the s igna l.
Wow! I can. by proper
placement of the antenna,
reali ze a ga in over the line
of-s ig ht path. This gain is
theore tically about 1.4 dB,
and under marg ina l cond i
tions this could make a dif
ference.

The variou s graphs show
d ifferent placements of the
knife edge in relation to the
transm itting and rece iving
sta t ions. They show clearly
that it may be possible to
place an antenna in such a
position that it can take ad
vantage of the ga in "of
fe red" by an obstacle such
as a hill or bu ilding and
thus allow communicatio n
ove r paths which would
otherwise not be produc
tive.

The graphs are based
on a wave length of 2
meters, but since they were
computed using formulae
deve loped for light waves,
they must be used main ly
as a gu ide. There shou ld be
a slight d iffe rence in the
way light and rad io waves
behave, although it should
not be large. It is possible.
by a judicious p lace ment of
the base of the antenna

_.

References
1. "Pred ict ing Radio Hor izons at
VHF: ' QST, June, 1978.
2. Jenkins and White, Funda·
mentals of Optics, 3rd edition,
McGraw-Hill, New York , 1957.

to carry out communica
tions over difficul t paths.

The grap hs a re shown fo r
severa l re prese ntat ive sit
uations. The compute r pro
gram takes advantage of
the HIRE S capabilities of
the APPLE, but could be
mod ified for o the r ma
chines. The mathematics of
the situat ion are not entire
ly trivial and require nu
meri cal integrati o n of
Fresne l integra ls. •

•••; V
~---~•••f;;'-'.:. '-------"""---01

,
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3 Xl ", 0;Y1 ", O
4 HGR
5 HPLOT 279,53 TO 0,53
6 HPLOT O,159

15 INPUT " HOW FAR IS IT FROM TRANSMITTER
TO OBSTACLE ";A

20 INPUT " HOW FAR IS IT FROM OBSTACLE
TO RECEIVER ";B

25 INPUT " WHAT IS THE WAVELENGTH ";L
30 FOR LO ", OTO 250
40 V ", LO/SQR(S·L· (A ... S)/(2 ·Aj)
50 GOSUS 1000
60 PRINT LO; TAB(12);V; TAB(25);(X ... .5)t2 ... (Y ... .5)t2
70 GOSUS 2000
75 NEXT LO
80 END

1000 X", O;Y=O
101 0 FOR I '" 0 TO V STEP VI200
1020 X '" X ... COS(3.14159f2· I · I)· VI200
1030 Y '" Y + SIN(3.1415912 -1- 1) · Vf200
1040 NEXT I
1050 RETURN
2000 IT '" IX ... .5)t2 ... (Y ....5)t2
2010 X1 ", LO
2020 Y1 = 158 - 158·1Tf3
2030 HPLOT TO X1,Y1
2050 RETURt'!

Program listing.

tower, to max imize the size
of the zone of co nstructive
interference.

Examinatio n o f the
grap hs also shows tha t
t here is more tha n one zone
of const ructive inte rfe r
ence whe re gain is reali zed
ove r the straight line path.
O ne would have to be ca re
ful to place the ante nna in
the zone of greatest sig na l.
The graphs show a lso that
the re is no use go ing any
higher on the tower afte r a
certai n point is reached. In
ste ad, moving lower on the
tower may bring you into a
zone of constructive inter
fe rence and thus allow you

•••~.'.'.

world was going on. What I
learned may be o f benef it
to other ham s in similar
situations.

The answer I arrived at
has to do with a phenome
non known as "d iff raction"
which many VHF o perators
have encountered in o ne
form o r another, o fte n
while dri v ing in urban
areas . Fund amentally, what
happens is that when a light
or rad io wave front passes
by a sha rp, stra ig ht edge,
the waves " interfere" with
each o ther. See Fig. 1. This
interference can take place
in e ither a "co nstructive" o r
a " de st ruct ive" manner,
causing the waves eithe r to
reinforce or destroy eac h
other. At the p laces where
re inforcement takes place,
we realiz e an inc rease in
signal - ga in. if you will .

Oh. well , he-hum. I guess
that is what is happening on
my tower. The top of the
tower happe ns to be in a
place where the interfer
ence is destructive. thus at
tenuating the signa l from
the repeater, while only a
few feet down the tower the
interfe re nce is co nst ruc 
tive, resultin g in readable
signa ls. So, no problem; I
will just lowe r the anten na
into the zone of const ruc
tive interfe rence and be
done with it.

"What did I just savt!"
Lower an antenna? w avda
minute ! Back to the old AP
PLE, quick . Any o ld physics
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Wear Your Halo with Style
- Mork would love it

I t you haven't tried 2-111e
ter SSB from a mobde,

you ha ven 't experu-nced
the late... t In rnobrbng I he
new muln-mode ng... allo .....
\ 'OU to operate through the
repeaters and -, tmph-x on
h\\, then vwi tr h over to SSB
lor durances miposublv to
commumcate over un f M
l o r t v m ilt' ... mobih-- to
mobrle and t'lghty to one
hun dr od twcnt v t r o m
mo bile to !M '> t' dU' com
mon o lwo-nu-t er SSB i" o n
the' Itl U t·" "t' due- tu the
ov.ulabilitv of t ill' multi '
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mode ngs and the efforts of
SWO T (Sid e-W ind e rs On
Iwoj. l iste n o n H4 200 for
calling and lo ca l QSO.. and
o n 144 2'>0 for the SWO I
neb Remem ber: II the
band is in good .. hape.
move o il the c a ll ing fr e
q ue ncy for rag c hewing.

O n a re ce nt vacanon. I
w anted to ta ke m y Kl M
Echo II along I had a H I-P iU

hal o ante nna. but no mea ns
o i moun t ing i t on t he XYl's
C dr I he lu g ga ge rac k
seemed l ike a likelv place
to ... tart , perhaps by c la m p'

mg a pu-c C' of 1'1,,'\'\1000 to
t he IUg g ,l g t' rac k and
rnountmg d floor flange on
II , but there should have
been an t'''''lt'r W<I.,.·

I he IlIla l n-.. lizanon w as
muc.h ..lin pier tha n I could
have hoped lor A pleu' of
t'f t'c trl( ,II conduit With two
bends a nd fou r worm -gear
ho-, t' (Iellll p'> wi-n- all 01 t he
rIl ,l l t ' r l,lb requi red [ext.ep t
lor t ht' (OdX , halo. d nd (on

rw( tor", o f (our..d An t' lee
truran'v tubmu-bender W d S

uvr-d to pu t two lx-nd.. in
t he conduu .rt appro xuna te
Iy two- toot mu-rv al ... N ote
tha t rlu- IlI 'IHI '> <1ft ' not ex
d( rlv IJ() d C'Wl 'L'S, but ,H('
" l H h IIMt t ilt' ma st is ver
t« ,I I Mmo r cl d lust nwnls
,1ft' po.... lb lt· II you d o n' t
bend the- tubin g 100 ta r. The
ho ..(' cl.unp.. W('« ' u sed to
ct.tmp lilt' mast 10 the lug-

gaj;W r.u k. Iht· antenna \11<1 ..

mounted on the- 11M"' , and
tht' coax Wd" attac he-d
w hen "'OU try It "'OUl'>t' Il ,

mount t he ann-nne 011 t ht,
mast. attach the- l (M' , ttu-n
ll,Jlllp Ih t' I1M '> t to tlu- lug
gage rac k. and savv vour
,>plt a lot oi ..t retc h lllg <111<1

strauung D O ':1\ I ",Iy , not <1 '>

I do

I he sta tion wagon wu b
the 5iB-w<lvt' lc'ngth <lnll 'llI lll
and hello, plu -, the broad
(d ... 1 antenn a. W d'> dubbed
th r- " Mork- t o-O rk K ddltJ
l.mk " by my "' 1... It ·r-IIl ·I,\\\I ,
Sarah. u pon Sl't'l n g It lor tilt'
tu vf tun e. I w ill admit tlMI1 1
proba b lv looks bet te r 10 nu 
tha n to d non.h .uu. h ut It I"
solid. ra t tl e-tr ee. .md ch -a r
01 the n -ar door. wh « h .1
bu m per m o u nt wou ld not
be. •



all 1-203-667-0811

SUB·DEALER INOUIRIES INVITED! (Send letterhead lor complete package)

M"age
Mosley
MUl ch
PIPO
Robot
Roho
Sa. ton Wife
Shure
SST Elect lOnlCS
Swan
t eres
Teo vee
TET Antennas
nee
UnadIlla
VHF Eog lneellng
VtbfOple.
WIlson
WIlson CommercI a l
vee s«

YAESU
ff:lI7R 5399 LIBt Call r"r Q uot e
F'T10lZO $895 LIBt Call t"r Qu"t ..
F'T-90IOM 11459 Llet Call tor Quot e
IT-101 $10 45 LIBt Call tor Quot..
FT-'ltI7 "'In Stock" Call to r Quota

moo
!lOde1 n -o., Sa le" Call1''r Price

ANTENNA PACKAGES
Cuehcratt ATB· n Trlliiiiiler wi
AlIla nct HD13 Rotor 3311

CWlhnalt A· 3 Trlbandtr ../
HD~73 Rotor (Alli ance) 2SIl

Hyga tn TH3Jr Trlbander wi
Al1lanes HO _73 Roto r 2211

Hypln T H3MK3 T r lba nder wI
Alli ance "0- 73 Rnlor 2 79

Hyg"ln TH5DX Trlbaroder ../
Alilanes HD_73 Rotor 309

ICOM
B'S'A $389 Llet Call to r Quot e
260A U89 L let Ca ll ror Quote
561 $449 List Call tor Quote
5510 w/pS20 5849 Llet Call t"r Quote
251A $699 L let Call tor Quote

DENTRON
DTR-2000L 1199
Clippll rtonL 639
OTR- 1200L 609
GLA-1OOOB 359
DTR-3K A Call t"r Quot e
MT · 3000A 359
AT-3 K 239
AT -IK 139

DRAK E
TR7/DR7 Xev r . LIBt: $1415 Call 10. Quota

We Sell and Service the Following
New and Used Equipment:

A ida 0 5 1
A lliance ETO Alpha
Ameco Ha m Key
ARRl Hustle'
A tl as Hy,Galn
Ben cher ICOM
B"d JW Mil ler
8 /1.W KOK
Callboo" KLM
CDE larse o
CES MFJ
Coverc,a fl Mlc,o log
Cusl'lc l aH ~

Deotron ""
Dra ke ,,;;...~

' I

ROHN
I!lr'to.... ra It Acc..n onn
20'1 _ 25'1 Off

KENWOOD
tans , lAOs, 520SE, TR7625, TR2400

Call to r Price

A141 -4 23
AI41·ll 34
AH7 _20 T 58
ARX-2 34

ETa ALPHA
111A ..lid 31U 1979 Pr l..... 1

HYGAI N
1 H:JJr 139
TH3MK3 189
TH5DX 219
TH6DXX 269
I2AVQ 35
HAVQ/WB 58
18AVT!WB 81

' COM
rcrr LI't : J229.50 Call lor Pr le..
IC 2AT L I.t, UU.50 Call lor Price

'"
'"

'",..

ass
OO""T
" liIe! ioo un... "'AN... T S .3HA T rlbande . '"IO-40V Ve rtical ..

'"... YAESU.. n-78 Xcv • • ...
" CPU -2500R!K '"YO-901 w/Bandscope ...

"
'"'"""""""'""

'""...
1199

master cIlarge
_ .......... e•••

AZDEN
pcs-2000 2 Mete. Xevr.

ATLAS
RX =IRI RC'lr .
MM-tlO Mobll~ Mnt.
215X WIN . B.

ALLIANCE
llO_73

CUSHCRAF'T
Afa·3~

A-'
ATV -5
ATV·4
ATV-3
32·19
214B
2141'8
817 _6 B
A50 _5

TEN-TEe
Triton II Xcvt'o w/ CW F ilte r 399

tell Triton IV Xcv r . ",lew Filter 499
540 Xev r . 499
54 4 Xev r. (DIgital) w/ CW Filter 599

59 Omnl D (B-Se r l...,) ",/NB, 211,
218 Fm e r s 899

252M Powe r Supply 99
349 252 Power Supply 69
189 252G Power Supply 69

'"369 T EMPO
89 Tempo One w/ AC One P. S. /Spkr . 399

WILSON
wt:mRi 2 Mete r Port. ",/TTP

849 SWAN
449 NllfR Revr .

2506 Meter Xcvr . w/ ltTXe
Ullll P.S./Spkr.

"

..,
199 YAESU
450 FT-301S0 Xcvr . w/cw FIlter ,

Process".
FT-IOI EE xcv• .

49 F'T-90IDE Xcv r . w/FM Option
"'De mo"' w/warranty

FTdx-680 Xcvr.
179 FV . 400S VFQ
129 SP-401 Spk • .

'" NEW EQUlPMEN'f 8PII:CIALS

."
'"...
'"'"

USED EqUIPMENT

' WAN
J31l1l ~5 I ev t . w/ p . S. / 8pkr .

He-200 Xcvr . w/P .S.
COLLINS
755-38 Revr .
758 -3 ReYr.
KWM ·2 (ROUnd) Xcvr . ../ 516 F2

ss
5H E_I DC Supply

ALLI ED
x:JI"'5T"'rxcv r. ",iPS /Splt r .

DENTRON
HF-:200AXevr . w/H F-ACS p iS It

Spkr . , Mike
GL A-lOOO Amp.
Cllpperton "'L' Amp .

CLEGG
N _ns 2 Mete r Xcv r .

eTO
Magnum Six Proce86o. (Kenwood)

DRAKE
R_l'lrlhvr.
2C Rev• •
T-4X Xmt •.
T -4XB Xmt r.
AC-4 Power SUllllly

HALLlCRAF'TERS
sx:lotA Rev•. ",/Spkr .
SX-lll Revr .
FPM-300 Xr vr .

ELECTRONIC RESEARCH CORP.
SL. SS AUdI" tiber

NATIONAL
Ne X_! Xcvr . ..../p ,s. /spkr. 359
NC-200 Xcv • • ",/p.s. 249

~KENWOOD
WE TAKE PHONE ORDERS OR SHIP C.O .D .

KENWOOD
fr- MO 8 Meter Xcv r .
TS·820S Xcvr .
TS _5 20S Xcvr . ",Icw Filter
00-5 Dt8 play
TR -1e25 2 MM ar Xcv • .

HEATHKIT
SB.303 Rev.. 259
HW_I04 Xcv r . w/Ps, Spkr. CW

Filt e r , N. B., Mike 549
S8-834 C"ns"le 159
S8.614Sc"pe iss
HW_8 Xcvr. 99
58-1108 Meter Xcv• . w/HP-UB 329

ICOM
R:.Rs 2 Mete . Xcv. . $249
IC _3PA D.C . Supply n
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Byron H. Kretzmon W2JTP
431 Woodbury Road
Huntington N Y 1/743

Curtain Raiser
- simple Sterba curtain antennas

A p la st ic clo thes li ne
pulley w as inst alled o n
eac h t ree about 45 feet
above the ground Halyard s
were m ade from Y4 " nylon
rope. The halya rds are con
tin u ou s l oop s, h an d y
shou ld a w ire break . (I t isn' t
necessary to re-thread the
pu l ley t he n .] The m a in
reason behind the use of
nylo n rope is that it st retch
es. Th is effec tively puts a
very necessa ry " spring" on
the antenna to keep It taut
and to keep it from break
ing when those trees sway

Saxton Products of Co n
gers, New York (c atalog
#C4-100(12), and was pur
cha sed from lafayette
Radio in a 100-foot roll . The
eight insul ators were made
from pieces of oak, each 4
inches lo ng and about Y.. ..
sq uare, boiled in paraffin .
The feedpo int insulator was
m ade from a scrap piece of
pr inted ci rcuit board, w ith
out foil. A ll connections are
soldered, by the way.

,

1\ /,

V
~

• .. , .. , ,..
• ••

Const ruc tion

A Sterba cu rtai n is easily
const ructed usin g #1 8 or
#17 electric fence wire. Th is
is a copper-clad steel w ire,
un believably st rong for it s
size. It is read il y avai lable
f rom M ontgomery W ard or
Sears Roebuck. A 5,000
foot reel is qu ite small and
not too expens ive. Don 't t ry
to bu i ld t he tran sposed
phasing sect io ns with thi s
wire, however, un less you
want an exper ience in f rus
t ration. (It is impossible to
make them hang straight.)
Prefabr icated o pen w ire,
45O-0 hm transmi ssion line
was used instead. This is
made of #18 sol id co pper
w ire spaced 1·1/8" , with the
plastic spreaders about 10
inches apa rt. It is m ade by

•

although W2EEY recom
mends a 1/4- to S/8-wave
length height. The height at
W2/TP was governed by
two trees avai lab le more or
less in the right places for
both direct ivity and height.

low and the horizontal pat
tern is broad, the result is a
more effective antenna,
with gain, that can be erect
ed in a limited space using
simp le support s, like trees.'

Fo r both 20 and 10
meters, the object ive at
W2l TP was primarily broad
d irectivity to the west coast
(not OX), reduced pickup
for rece ivi ng from W4-land,
and reaso nable gain. (A n
other exist ing antenna, a
f ixed wi re t riangle bea m, is
used to work Florida .) Sim
plic ity and low cos t also
were important cons idera
t ions.

The fi rst Sterba curt ain at
W2/T P was put up for 20
meters, 12 years ago, and is
sti l l in operat io n. As shown
in Fig. 1, i t is only one wave
length lo ng (about 68 feet)
and is one-half wave length
high (about 34 feet). The
bottom wi res are only 10 to
12 feet above the ground

t E"'/" " ' , ' »rrr
l .. ' - .. '
,~. - ,.

L '.. HET
, ' .. >1M,

.",.-•

,. - -,

• r RafWSPOSl'D • ,

'UD _lOr

D£SJt>'" FIOE_"'Cr ....,,.-
n~DD

The mere mention of the
Sterba curtain antenna

evokes vi sions, o r mem
ones, of huge multi-ele
ment. broadside antenna
arrays on ce used by the
Voice of America, Rad io
Free Europe, RCA, Mackay
Radio, and Press Wire less
too many yea rs ago. The ob
jective of these antennas
was to concentrate the
rad iated power in a spe
ci fic, desired d irect ion. In
other words, to get " gain."

For amateur radio use,
the d irect ivity and gai n ob
ject ives need some def in i
t ion, whic h, naturall y, w il l
be di fferent for different
ama teu rs. For am ateu r
radio use on 20 m eters, the
bi-d irec t ion al Sterba cur
ta in does not need to be
huge and complicated, nor
does it need to be erected
at unreaso nable heights.
W2EEY made the point that
beca use the cu rtain's ver
t ical radiation pa ttern is

Fig. 1. Sterba curtain schematic diagram. FiR. Z. Measured vswr o f lO-meter Sterba curtain.
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in the wind .
The anten na is fed with

3OO-Ohm TV twin-lead, a
short lengt h, because it is
very light -it won't weigh
down the antenna at t he
feedpoi nt. About 25 feet
from the a ntenna, a coaxia l
ba lun, Vi-wave le ngth long,
made from RG-59/U, tra ns
fo rms the 300 O hms to the
desired 75-0hm coax con
nection to the rig.

Performance
The antenn a e leme nt

lengths were adjusted until
t he a rra y re so na t e d at
14,300 kHz. From thi s the
formula was der ived . The
vswr curve of Fi g. 2 wa s
measured with the usua l
sta nd ing wave rat io bridge.
The input impedance, a t
the feedpomt. was mea
su red With a n rf impedance
bridge, the Antennascope
of W2AEF, I a grid-dip oscil
lator, and a digital frequen
cy co unter to read the gdo
frequency.

The honzo ntal pattern is

quite broad, as pred ict ed
by W2EE Y, and the pickup
off the ends is not signif i
cant. Coax relays are used
to switc h the rig between
the Sterba c u rt a in, t he
Fl orida triangle beam, and a
reference dipole. The gain
is apparently about 6 dB,
a ls o a s pred icted by
W2EEY.

Now that 10 meters has
come alive again, the na
tiona l FM simplex freq uen
cy of 29,60 MHz l also has
come a live, with c ros s
country co ntacts common
place . Using the formul a
a nd the configurat ion of
Fig. 1, a Ste rba cu rta in for
29.60 MHz was put to
ge t he r in o ne even ing.
Stretched (again wit h nyl on
rope) between a convenient
tree and the house, the
l D-meter Sterba curta in wa s
erected The bottom wires
vary from about 7 to 12 feet
above the ground. A short
length of TV 300-0hm twin
lead runs from the a ntenna
feed point to a a-foot sta ke

where a Vi -w a ve le ng t h
coax balun transforms the
300 Ohms to 75 Ohms. RG
59/U is then run under
grou nd to the ho use and rig
Performa nce ? Great ! The
gai n ma kes my 150-Watt s
output look like 600. Sta
tions c a lled now come
back.

Modif ica tions
How can we improve o ur

z.sectton Ste rba curtai n?
Again, " improve" must be
def ined. If we want more
ga in, more sec t ions can be
added, making a lo nger ar
ray ,' This will increase the
ga in a t the expense o f
beamwidth-the beam gets
sha rpe r' with more se c
nons. whic h is fine if we are
bui ld ing it for a point-to
point o peration. The feed
impedance goes dow n. too.
With added sect ions. (T hat
3QO-O hm feed po int is da rn
co nve nient tl

O ne po ssibility yet to be
investigated , o n 10 meters,
is the add ition of a reflec tor

array, about 0 .2 to 0 ,25
wavelength behind , (The bi
directiona l feature of the
array descri bed is no t im
portant at thi s sta tion.) Of
cou rse, thi s complica te s
construction, as 0 .2 wave
length at 10 meters is about
6 feet. Gone would be the
simp licity and ease of erec
tion of the anten na de
scr ibed. Would it be worth
the add itional effort to get
a few more dB forward?
Th is m ust be d e cid ed.
first. •
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Who Needs a Rotator?
- how to do without

Jerrold A . Swank WSHXR
657 Willuhur IJri yt'
Wo_~hinfo: lon Courmouse OH 43160

A quad makes a fine
OX antenna and, like

most beams, it requires a
rotator if you want to find
OX. But there is a good
way to elim ina te the rota
tor and sti ll get many of
the ox sta tio ns. This is

especially good for a 40
meter o r 20 meter mono
band quad .

Cut one element for a
driven el ement and the
seco nd e le me nt as a direc
tor. Run a length of co ax to
the d riven element, either
RG-B/U o r RG~58/U as you
prefer.

Then run another lengt h
of co ax to the d irector; RG
58/U will do. but make it a
multi ple o f a half wave a t

the d e sign f req uenc y.
Bring it into the shack and
connect a co il ac ros s it to
tune it as a ref lector.
Across the co il connec t an
SPOT toggle switch. so the
co il can be shorted out.

A half wavelength of
t ransmi ss ion line w ill
repeat the impedance at
the end in the shack to the
end in the quad . In fa ct,
you ca n use 3OD-Ohm twin
lead for the switching line,

as long as you remember
to co rrec t for the ve locity
factor.

When you throw the
sw itc h, it will short the co il
and , at the same time,
dose the di rec to r loo p and
make it a d irec tor, thus in
stantly reve rsing the direc
tivity of t he quad .

Face It sout hwes t and it
will reve rse to no rtheast .
co ve ring most of the DX
world.•
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Robert M, Richardson W4UCH
Drawer 1065
Chautauqua ukr NY /4711

A Tribander for the Attic
- work 10, 20, and 40 with this

compact antenna

nnc " OOF TOP

t hus isol ating the rest of the
ante nna at 20 meters and
prov iding a loading induc
tance fo r sho rtening the
4O-meter segments, 0 and
E.

Construction Detai l
I I is a 3-inch length of

7/8" d iameter broomstick
using 5 feet of no , 16 do u
ble cotton-cove red (DCC)
copper wire space-wound
with 19 % turns as shown in
Fig. 2. No. 16 DCC copper
wire should be used if
available, but o rdinary bare
bus ba r wire may be used if
you ca refu lly wind and
space the tu rns on II an d
l2 to ensure tha t the re are
no shorts. Cl is a 10 %-inch
length of no. 18 zip cord.
Grid-d ip ll /Cl and adjust to
28.7 MHz. 12 is a 6-inch
length of 7/8" diameter
broomstick using 12 feet of
no. 16 DCC copper wire,
slight ly closer than space
wound with 46 turns, as
shown in Fig, 3. C2 is a
17Vo-inc h len gt h of no. 18
zip cord wit h one e nd
trimmed 6 %" short and at
tac hed to 12 as shown in
Fig. 3. lengths of each
antenna segme nt illustrat
ed in Fig, 1 are :

enough to have a longer a t
tic, by all means install seg
ments C, D, and E horizon
tally in the same plane as A
and B for a slight, but
measu rable, gain of ap
proximately 1 dB on 40
meters. Test equ ipment re
q uired to optimize th is an
tenna on your favorite fre
quencies on each band con
sists of a grid-d ip osci ll ator
and swr br idge . If you do
not have a GOO, just fol low
direct ions, as both the first
and second traps are high
inductance/low capaci
tance units wit h resultant
wide bandwidt hs,

The antenna segments
with t raps are reson ant as
fo llows: Segment A is reso
nan t on 10 meters, seg
me nt A + B + C on 20
meters, and segment A + B
+C+D+Eon4Ometers.

Trap l1 /Cl is pa rallel
reso nant at 28.7 MHz, offer
ing a high impedance and
thus isolating the rest of the
ante nna at 10 meters and
provid ing a loading induc
tance fo r shorteni ng the
2Q.-a nd 4O-meter segments .
Trap 12/C2 is pa rallel reso
nant at 14.2 MHz and pre
sents a high impedance,

at $9.95 ppd., red uces possi
ble TV I by providing a good
balanced match from 50- or
75-0hm coax. Incl uding
ba lun , this mu lt i-b and
antenna may be built fo r
less than $1 3.00. Typical
maximum swr on all three
bands (28.5-29.0 MHz o n 10
meters) is less than 1.5:1 , ex
cept with snow on the roof,
and then does not exceed
3:1 even after a heavy
snowfa ll.

Fig. 1 illus trates the lay
out for a small 21 '-long
atti c. If you are fo rtu nate

:/4'>,
'-=0 6 " ~'1- " ~ -An,c ~ IG~ T

l U C ' '. "" " '~ G
°D' •

1

O~O

1._0.' ~

Fig. 1.

T hiS. three-band. small
attic ante nna IS put to

gether much li ke Gypsy
chicken pot pie. Instead of
first stealing a chicken, you
first steal the XYl's broom
handle which will be used
fo r the trap coil fo rms . The
rest of the ma terials are
equa lly exotic: a few feet of
no , 18 zip cord for the trap
capacito rs, so me sc ra p
plastic for insula to rs, and
about 100 feet of no 16
copper wire . For purists, a
1 :1 balun suc h as the Van
Gorden Engineering unit. '
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Fig. 4 fo r details .

Co nclusion
Squeezing a normally

66'-long ao-meter d ipole/
three-band antenna into
you r 21'-long a ttic is not
really d ifficult, expensive,
or ve ry time-consuming if
logically pu rsued. It can be
bu ilt and tuned in a short
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so t hat the ou tside ends are
d rooped 2' be low. segment
B. and, most importantly,
not less than 12" away from
segments C and 0 to avoid
disastrous inte rac t io n/de
tuning of the origina l sys
te m . O rdi na ry pla stic
clothesline can be used to
support the drooped 15
meter dipol e a t point X. See

Fig. 4. 15·meter d ipole optio n. Start with each segm ent " F"
at 11'6 ". Trim one inch at a time for m inimu m swr a t yo ur
favo rite 15m operating frequenc y. Do not allow drooped
ends of "F" closer than 12" to either L2/C2 or segment 0 ,
to avoid deruning other bands .

15-Meler Option
Although I do not oper

a te 15 meters, the second
met hod desc ri bed here was
satisfactorily developed fo r
a you ng friend who does
operate on that band. There
are two obvious ways to in
cl ude l ,5.meter cove rage in
this anten na system. if de
sired . The fi rst me thod uses
a separa te to-meter trap
with VJ t he turns of l1 and
double the length of z ip
cord ( 1 . The 15-meter tra p,
placed abou t 14" o ut from
the new l 1 , is tuned by
add itiona l capacity across
the old I I (now the 15
meter trap). Both segments
Band C are shortened ac
cordi ng ly . T he second
metho d, a nd su rely t he
simp lest. is another di pole
from the ba lun in para llel
with the origina l antenna
sys tem. It shou ld be slanted

ters. add or subtract ep
proximately 3/8" per 100
kHz. After 10 meters is
sa tisfacto ry , c heck the
2G-meter swr at 14 .0 and
14.3 MHz, and. if necessary,
shorten o r lengt he n seg
me nt C for minimum sw r at
the d e s ir e d frequen c y .
After 20 meters, ad just the
width of segme nt E for
minimum swr on your fa
vorite 4Q-meter frequen cy.
A few inc hes either way will
make a conside rable d if
fe rence as segment E is, in
effect. a capacity hat fo r
the 4O-meter dipole.

Harmonics
Bei ng a multi -band

antenna, this sys tem is an
ext re mely e ffic ie nt har
moni c radiator. If there is
any qu estion in your mind
abou t your t ra ns mitte r's
h ar mon ic o u t p u t , yo u
wo uld do well to include a
coax antenna tu ner be
tween the tra nsmitter and
coax fo r your own sake,
your fellow amateurs, your
ne ighbors, a nd the FCC. The
M FJ Enterprises model 900
coax a nte nna tu ne r, a t
$49 .95 , w ill re so lve any
pro blem in this line you
might o the rwise have.

Segment Length
A % "
B 24"
C 22"
D 46"
E 20"

Tuning
As the lengths of a ll load

ed segme nts interact with
each other, this multi-band
antenna shou ld be tuned
exactly as fo llows o r you
will sure ly come to grief!
Using you r GOO, tu ne traps
ll !Cl and 12/C2 individual
ly, unconnected to any
thing, wh ile they are bal
anced on a glass mayon
naise jar (empty) at least 8"
above your wood work
bench or des k. This is to
avoid obtaining m islead ing
GOO readings du e to stray
ca paci ta nce . St a rt with
both ( 1 and (2 a n inch
lo nger than specified and
trim off % " between GOO
read ings until the GOO null
(max di p) is exactly at the
desired frequency . Also,
use your station rece iver to
check your GOO frequency
reading, as all GOO read
outs a re only approximate
and may be as m uch as 1 or
2 MHz off ac tua l frequency
when coupled to the trap
unde r test.

After the traps are tuned
with the GOO, leave them
alone. Install the ent ire
antenna sys tem as illustrat
ed in Fig. 1 . Using very low
power from the stat ion
transm itter. with the swr
bridge in the coax line,
check swr at 28.5 MHz, 28.7
MHz, and 29.0 MHz. Swr
sho uld be less than 2:1 if the
antenna is install ed correct
ly. There must be no e lec
trica l powe r/light ing wiring
pa ra lle l to or close to a ny of
the a ntenna segmen ts if
you wish top performance .
An overhead attic ligh t is
OK if installed close to the
balun at the center of the
antenna and the light's wir
ing is run down t he inside of
the roof, 90 degrees to the
plane of the anten na, as
shown in Fig. 1.

If you wish to c ha nge the
center frequency on 10 me-
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ho use down."
Most eve ry a ntenna art i

cle usually ends with a
ty p ica l clic he: " Ho w I
wo rked the High lama of
Tibet with one Watt to my
ga mm a-matched W4UCH
coat hanger ." I will not dis
appoint you . Wh ile tun ing
up this littl e Z'l -foot mult i
band miracle , using a near
ly zu-vea r-old 100-Watt
Ha llic rafters HT-37 a t re
duced power, my first two
contac ts were: Tony CT2C P
in the Azores on SS B and
Ma rio ISCZP in Siena , Ita ly,
on CW.l This is not rem ark
able un less one knows that
we had over a foot of snow
o n the roo f and Ma rio was
running o nly 5 Watts .•

References
1. Van Gorden Engineering, P.O.
Box 21305, South Euc lid OH
441 21- "H i-Q Balun: ' 1:1 rat io,
$9.95 po stpaid.
2. Richcraft Eng ineer ing, Box
1065, Chautauqua NY 14722.
TA5-00 Morse TransmiUAeceive
Program . $ 15 ppd.

wee kend . When a given
band is open fo r F2 propa
ga tion. it will se rve you
nearly as well as any tn
band beam, be ing o nly
about 6 d B dow n. The diffi
cult part is when you wish
to t urn the a nte nna 90
degrees from the direction
your a ttic is poi nting. let's
save th at so lution for a
fu ture article!

One po int of caution.
The no . 18 zip cord capac
itors a re safe up to about
100 Watts PEP ou tput. Also,
u se o nly Und e rw ri te rs
laboratories (Ul) approved
inflammable zip cord. Be
su re to test a short piece
with a match. If it bu rns, get
a refund and try again.
Beyo nd the t oe-w att PE P
outpu t level, you would do
we ll to substitute pieces of
RC--8fU coax as the C1 and
C2 tu ning capac ito rs. Sure
ly you do not wish to mimic
t he Chi nese roast po rk
recipe: " First pu t a porker in
the house; then burn the

"!t ~U ~ ..
---

FAST SCAN ATV
WHY GET ON FAST SCAN ATV l

• Voo an send broadcast qua litv vid.a 01 home mOl/i"" video
tapes, C:ompu1,,~, ttC.llt. toft that is less than t.IOlClln ,

• Reallv improves public service f;Ommu nieationl for paradn.
RACES. CAP SNrc:tles, weath.. _tct! , ~C: _

• O X illlboul the MmtI as 2 meter simpl.. - 15 10 100 mil...
A LLIN ONE BOX

PACKAGE SPECIAL all
four modules $ 225 ppd

Te -, Transmitte r/ Converte r . .. •
Plug in camera, ant., mic, and TV
and you are on t he ai r. Contains
AC supply. T t R sw, 4 Modules
below $ 399 ppd

PUT YOU R OWN SYSTEM TOGETH ER
T X A5 A TV Exciter contains
video modulator lind xtal on 434
or 439 .2 5 mHz . All modules
w ired and tested .... . S 84 ppd

PA S 10 Wan Linear matches
exciter for good color and sound.
This and all modu les run on
13.8 vdc $ 79 ppd
TVC-1B Downconverter tunes
420 to 450 mHz. Outputs TV
eh 2 or 3 . Contains low no j5l:!
MRF901 preamp.. . S 49.50 ppd

FMA5 Audio Subca rrier adds
standard TV sound to the
picture $ 25 ppd

S END FOR OU R CATA LOG . WE HAVE IT ALL
Modules lor the builder. complete un its lor the operator,
an tennas, color ca meras, repea te rs , preamps, linears,video
ider and clock, video monitors, computer interface, and
more. 19 years in ATV .
Credit card orders call (2 13) 447-4565. Check , Monev

I!lIIIioiirder o r Credit Card by mail.

•

HAM-KEY" RADIO TELEGRAPH SENDING DEVICES

CC-3P shielded cable & plug for H K-3M $ 2.49.
Add S .50 Shipping & Handling .

Model AT·B anti-tip bracket c-uv. to convert any HK -3 to H K-3 M.
$2.99 Postpaid

Mod.1 HK-1 52995
Add $2.00 S hip p ing
& Ha ndlin g.

• Dual lever sq ueeze paddle
• For use with all e lect roni c keye rs
• H eawy base with non-sl ip rubber feet
• Paddles reversible for wide o r close

f inger spacing

CC·1 P shielded cable & plug for H K·1 $3.75
Add $ .75 Shipping & Handliog .

Model HK ·2, same as HK -1 but less base toe incorporation in your
own kever . $19.95
Add $ 1.00 Shipping & Handling.

Add $2.00 Shipping
& Handling.

• Navy type k nob
• S m ooth act ion

Model

• Delu xe "raight key
• Anti -tip bracke t . Can 't tip
• Heavy base. No need to attach t o desk

Add $2 .00 Shipping
& Hand ling.

Model HK·5A Electronic Keyer

• Uses Cu rtis 8044 keyer ch ip
• Iambic ci rcuit for squeeze keying • G rid block or direct keying
• Self comp leting dou & dashes • S peed, vol ume , tone & weigh t
• Dot & dash m emory contro ls on fr ont panel
• Built-in side tone • Use w ith H K·1 or H K-4
• Battery operated wi th prov isions fOf' external power

Add $2.00 Sh ipping
& Handling.

Mode l HK-4

CC-1I3P Shielded cable with plugs for HK-4 $5.99.
Add $ 1 .00 Shipping & Handl ing

• Combination H K·1 & H K-3 on same baw
• Straigh t key m ay be used conventionally or as a $Witch to trigger

• memory.

Order direct o r from your favorite deale r. .... 30

The HAM-KEYCo.
P.O. BOK 2827 1 St . Louis, MO 63132

PhDne TOll-FREE 1-800-325-3651
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The SCR4000 UHF FM Repeater incorporates all of the many
desirable repeater control, test and operat ing features which
have been requested by our customers over the past several
years. It includes the latest 'Stale o f the Art' transmiller and
recei ver boards wh ich were speci fically designed for UHF
Repeater application . The resl of the unit is basically the
same as our tr ied and pr oven SCR1000 VHF Repeater, which
has an excetteat reputation for performance and reliab ility
throughout the world ! Only the very finest quality 100% 'com
mercial Grade' designs & components are used throughout.

0' course, all 01 our Repeaters are ava ilable with a complete
line 0' opt ions and accessories ... such as: Full Autopatchl
Reverse Palch/land·Line ccn trct; Touch-Tone Control of
various repeater functions: "Pl," - CTess; " Emergancy Pwr.
1. 0."; various Courtesy Tone and Timer units, etc. PLUS- the
f inest ncorexers. cabinets, Antennas, Cables. etc.

The SCR4000 and SCR1000 are sold factory direct only or
through Foreign Sales Reps-at pr ice s which are only about V2
that 01 the " b ig two" names in 2·way radio ! Get you, order in
A.5.A.P,!

...OOdgra,n. ve<y a ttraCII.e- ..PCLJOO 30 W•
B... Stat ion

. Bu,ll ·," AC Po....... Supply
. Fron t Panel Slalus Indicalor
Ligh ts,
. O pt l on al Rc"', Sc an nIng
Function A.a il able

• 136-11. M I-lz & 220-240 MI-lz
4.50 soon).

. 6 channels

. 0.35 uV FIe""

. 6 or 6 Pole Cr'l/slal FUr.
• Beauiotul Aud io - RX & rx.
. v ery Reasonable Pr ice'

COMMERCIAL MOBILE &< BASE mANSCEllIERS
-"'~"i&<a(~... 4".-

PCL250 25 W .
Mobile Uni t

• "Super Ruggftd"' Housmg
SOlid VI "' Thk, A"craft
Aluminum.'

SCI SPECTRU/tf CO/tf/tfUN'CAT'ONS~..
W,lt. 0' ca" to, Oa'a gll_ts. pric." .'c. • E.port o,d.,,-Conlact ou, Inl.,natlonal Dept.

1055 W. Germantown Pk., Dept. 55 • Norristown PA 19401 • (215) 831·1710
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VOloJ"'l

•

•
•

. .
. .•

....... ....- ..- .....
-

$49.95

I

Model' UU)

PLus:
. 51.'0-0"''''''.'' C.wOS • • """
• s.lI Comp",""} <lOIS ."" ".,ft..1
• 801ft <10, ."" ,f.Uft ........".,• '.mble '~"'1l ,."ft .", 10'-'"
~~.

• S-~ _ p m
• SpH>tJ, ..,r~m•. 1_. I~"••""_"1"' co<>Irors.S_,_.""_....
. l ow c",..", tit.", C"OS Nil....
_a'_-POrfaOIe

. £loo/u • • O~."""",cft _ .. 10/ • • •
"'ll' .."" (>U'/W'

. ~ ." lI'"' t»o<:' . "d lor", II. '. ' I

. WIRED AN D TfSTfD
GUMAlH HQ-

. '1

PLUS:
• s.tl-com~tlng dolS and d.ssr-
• Solh dol VId aast>~y
• I.tmblc K~ing .., til "ny sq'-l~-". 5-50 'tII.p .m:
• SpHa. O'OIume, lone. ,_
. "nd _phI r;on trols

Sidelone "na~kllf

• LO" curren r arain CMOS
!lallll#)' optffa tion-~abi~

. Deluxe quan er·inch l acks fOi
~ ~ymp and oorpul

• Keys prid blOCk and solid
Sla le fUiJS

• WIRED AND TESTED FUL Lr
GUARAN TEED- LESS SA HERr

. J>
SI'HD

-

$69.95
Model' TUOI

Model T£-184

•

MESSAGE MEMORY KEYER

RAe

• ·Slal~"'h.Art CMOS Circu,try
• •Til,..~ 01 Message SlOiagf'

·A, Two (5OchwllCl er each)
~ssage SfCW"aplI

·Il FOOl (25 ch.~c/ereach/
~ssape .torage

·C. One 50 character and
/_ 25 charlie/III mesSIIge
1I00IIpe

• Ret:ords alllny speed-plays er
IIny speed

. Memory operarmg LED

. Usa for daily aso or contests

-

Features:

FNtu....:
• """anc.., C.wOS _UAlI'"""""OI)'
• ' ''0 'SO cit., ..eM .......g.

11OO"al/*
•"_, '"nc,_
• "_""" a". '_-j)/ll" NC'.,.".-. l ""!l'"' _II.~c.pac,"

ha..."", ._ CO CO CO DX ~
WU'J .w ....1iI1.J.w ~ _"..... pia,
IKO'I" _'1"0'" (N'! co<>,.c,-~

W82rJ .w OSl ~. N. 51ll 5/9 P.~',..,,/ "
• UI. 10'"",ry OSO. (JI com.11I

Features CMOS ELECTRONIC KEYER • Low current dram CMOS battery
• State-ol· ·he·art-CMOS circuitry opera tion
• Self completmg dots and dashes • Deluxe quarter inch jacks tor keYin g
• Dot and dash memory and output
• Iambic keymg with any squeeze pa d· . Handsome eggshell wh ite base -

die woodgrain top
. 5·50 WPM • Compac t and portable 1-7/8 x 4·1/4 x
• Speed, vo lum e, tone, weight & tune 6·1/4

controls, sidetone and sp eaker • arid block & solid stale keying
MODEL TE122 - same as TE133 less • Wired and res ted-fully gu aranteed
wqt , t une, so lid state keying $36.50 - less ba ttery

AT YOUR DEALER OR SEND CHECK OR MONEY ORDER . ( -::' ::~";:.. )

ELECTRONICS, INC
1106 RAND BLDG. ~ "

BUFFALO NY 14203

DELUXE MESSAGE MEMORY KEYER

Features : OeluKe CMOS • SPHd, WlllflhI , 10"•.•ol"m. I.."e contror. " SldSlOnS ."e
sps.",

Electronic Keyer • S. m,·.,,'om. tre "b"g" OPf',,,',on " s".'glll • • ~ rnrJ- '• • '
• S I.I.·oI·,".·.,t CMOS cr,c",,')' - "."., , ,,,'eh
• S"" com,,'.trtlll dOl••"d dash". • lowC"rr.nt d,.rn C.wOS b.rr"ry oPf"atlOn-POrl.br~

• Borh dora"" "•• It msmory • De;"." o ,," n " , mch ,.ch lor k" ymg . "a o"tp" l
• IA MBIC •• ,mrJ w,' h an, '0"""" ""ddl~ . I(.y. prla oloc• • na ,ol,a . ,.,. rigs

5-SO wQm • WIf«J . n<J I. Sle<1- I" " , g" . rante8<1- IIl" balfery

80

.65

' 5

PRICE
U5A

S

325

1.10

1 .25

, .25

'.05

300

6.00

PR ICE
USA

S

"

80

' .06 ' .50

SIZE
00
lin.1

'00

."

U5

,.,
SIZE
00
(in .,

ts
te"

"

MIX t z
6 ().200
MH,
u =4

60

JOO

'"
'"
,.,

MlX02
u = 40
1(>.1 50

MH'

MI X6
te-sc
MH,

u = 8.5

30

es

"st

MIX :?
.S-3D
M H,

u = 10

"0

Chari shows uH per 100 lurns.

F-8l 600

F_Jl 400

F·SO 500

F.12S 900

F·24Q 1300

T·80

T·37

T·"

r.r os 135

T·80

MIX 01
CORE u =1 2S
SIZE .1.10

MH,

t-aco

CORE
SIZE

• All th e popular sizes and mixes.
• Fast Service. Same day sh ipment

via first class mail or a ir .
• No minimum order .

IRON POWOER TOROIDS:

RF FERRITE TOROIDS:

Palomar
Engineers

Box 455 , Escondido, CA. 92025
Phone: (714] 747-3343

Ferrite Beads sl ip ove r 18 ga owire
$2.00 per doz .

W ide Band Chokes, Ferr ite lJ." d la .
9Sc ea .

EXPERIMENTERS KITS
Iron Powder Toroids

Includes:
1 ea . T25-12 . T80-2 . Tl06-2 .
2 ea. T25-6, T37-6 , T50-2, T50-6 .
3 ea. T68-2

Price $7 .50
RF Ferrite Toroids

Includes :
1 ea. F23-Ql , F23-Q2. F87-01 .
2 ea. F37-Ql . F37-Q2, F50-01.

Price $10.00
TO ORDE R: Specity both core size and mix for
toroids. Packing and shipping 50 cents per order
USA and Canada. Cali fornians add 6% sales tax,

Fast service Free brochure and winding chart on
request
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IN.LINE WATT METER
WM-2000 reads power in 200.
1000. 2000 walls. 3.5·30 MHz.
Incl . expanded VSWR scale .

MOBILE WATT METER
HFM-200 wit h remote direc
tional coupler read ing _20 or
200 walls. 3.5-30 MH z. Il
luminated .with VSWR scale.

PCAK RCADING
WATT METER WM-ZOOOA
reads power in 200. 1000.
2000 watt rang e s . 3.5-30
MHz. Reads average or PEP
power output. Includes e x
panded VSWR scale.

SWR BRIDGE SWR IA
wit h dual reading meters.
!CKXl walls RF. 3.5-150 MHz.
Reads relative power ou tpu t.

•- - - -
~. • .' .

; ......: o'-..a..:- . ...L
•

- -
• • .,, - -,- - ~

A dM!oOtI QI eu-Ccm~. Inc

30S Ai rport Rd. • Oceanside, Ca. 92054
(714) 757-7525

Available only through
a uthorized dealers.

~SWA~"

TU-170•

$159.95 buys a terminal
unit kit with capabilit ies beyond

your expec ta tions for the price . And
the Flesher Corp

TU-1 70 won't devour
your preciousspace.

Wired unitsa re available
at $234.95. Call or write
today for our free 1980

cata log of a ffordable kits. w ired units and accessories.

FLESHER CORit ~ "
P.O. Box 976 • Topeka, Kansas 66601 • 91 3 .234 . 0 198
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John L. W~bs/er8P6KX/9Y4JW

Maxwrll Coast Road
Christ Church
Barbados; West Indies

Hurricane!
- when David ravaged Dominica, hams

were at their best

Photos by the author.

,

Every year at the onse t of
the hurricane season,

the Bar bados Centra l Rel ief
Organisation (CE RO) has an
emergency pract ice ses
sion. The Amateur Radio
Society of Barbados (A RSB)
is one of the groups which
has been req ue ste d by
CERO to pa rt ici pate in
these emergency exercises .
The AR SB has been given
the responsibility of pro
viding and maintaining
communications links be-
tween CERO HQ at Central
Police Headquarters and
va rious st ra tegic gove rn
ment loca tions, and exter
nal communications, if nee
essarv.

One Sunday morning ear
ly in June, 1979, the annual

80-m e t er b an d - 3 .BO S
MHz. Internal corn rn umce
nons in Ba rbado s were
maintained on 2 meters 
146.94 MHz simplex.

Needless to say, every
one was rushing arou nd se-
cu ri ng property and house
hold effec ts and making
last-minute purchases in an
tic ipatio n of what appeared
to be a very grueling time
ahead - David had been de
scribed as the worst hu r
rica ne of the centu ry to
come in this direct io n.

Sho rt ly afte r 12:00 noon,
Charlie Briggs 8P6GB ad
vised t he ne t that David had
been centered a t 13_10 N,
56.70 W, or 200 miles east
of Barbados . This report in
dicated that at last David
had started the slight north
ward dr ift in its fo rward
movement for which the
people of Barbados had
been praying.

By 7:00 pm on the night
of Tuesday, August 28th,
the Barbadian hams had
e ithe r moved into the ir
loca tions o r were prepa red
to move to the m as soon as
possi ble after the passage
of the hu rricane. These lo
cations incl uded the
Bridgetown Deep Water
Harbou r, Red Cross Head
quarte rs , Gove rnmen t
Ho use, Police Headq uar
t ers , Mini stry o f Ag ri 
culture, Ministry of Com
municat ions and Works,
the ho sp it al s , G rant ley

from WSl, which broad
casts weather information
to maritime stat ions o n CW
on 8_514 and 13.025 MHz.

Continued monitoring of
WSl by Chris l aw 8P611 re-
vealed that the tro pica l de-
pression had reached hur
ricane intensity and had
been named David. At 6:00
am o n Monday, August
27th, it was loca ted at 11.80

N, 49.0 0 Wand was movi ng
west at 14 knots.

As Monday wore o n and
furth er reports bec a me
ava ilable, it wa s apparent
that David would not reach
Barbados befo re sometime
on Tuesday night, as it con
t inued to reduce its forwa rd
speed.

Shortly afte r 7:00 am on
Tuesday, August 28t h, the
Barbados net frequency of
7,18S MHz became essen
t iall y an emergency fre
quency, as Barbados was
then in the d irec t path of
the hu rricane according to
strong indications from the
computer analysis of t he
storm's movements so far.
Photo A shows both the ac
tu al path and the computer
pred icted pat h of Dav id.

Stations from across the
Cari bbean area checked in
to 7.185 MHz to advise that
they were standing by to of
fer any assis ta nce they
could. The net continued
throughou t the day until
propagat ion made it im
perative to switch to the

I
J

•

practi ce was held with the
hams taking up their posi
tions as reque sted. Few
people thou ght that in two
and a half months they
would be repeating the ex
ercise no t as a p ractice, but
this time for real !

On Sunday, Augu st 26,
1979, the Barbados hams o n
their ne t frequency of 7.185
MHz were advised by John
Schilskv 8PGJH of the ex
istence of a tropica l depres
sion located a t 120 N, 440

W, moving west at 20 knots.
At tha t speed and direction
it was p red icted t hat it
would reach Barbados by
the morning of Tuesday,
August 28th. This informa
tion had been received

"'.-, :
o "",e-

o
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•

-
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Photo B. Radar photograph of David taken by the Cenb
bean Meteorological Institute in Barbados at 3:04 am on the
morning of August 29,1979. fach circle on the photograph
represents 40 km, and Barbados is at the cen ter. It can be
seen that the ma jority of rainfall associated with David was
confined to the southern semicircle in an area extending eo
proximately 80 km. The eye is clearly visible and is about
25-30 km in diameter. The photograph confirms that Bar
bados was barely missed by David, with the fringes passing
only about 20 km to the north.

Photo C. Satellite photograph, l -km resolution, taken at
10:30 am on August 29, 1979, by a US geostationary weather
satellite. The photograph has been computer processed so
that dotted outlines of the islands are superimposed on hur
ricane David. David's eye can be seen clearly NE o f Marti·
nique and Sf of Dominica, both of which were experiencing
winds in excess of 150 kmihr at this time.

worsened. Fred abruptly
d isappeared from the net
about 11 ;15 am when his
anten na was fina lly blown
away.

In an inte rview with Fred
seve ra l days later, he was
able to give his story. (See
Photo D.)

" I did not make much
preparation for the hur
ricane; I had never exper i
enced one before and did
not expect it was going to
be like it wa s. We jus t put
some bags on the doors and
so on, took dow n my an ten
na tower, and put away
most things that cou ld fly
around, hoping that it
would just be some wind
that would pass. Electricity
was cu t off at about 8:00
am [Wednesd ay, August 29]
arou nd the time that the
winds started to blow
strongly. However, my
equipment has a power sup
ply to allow it to operate on
batte ry power, so I re
moved the battery from my
Land Rover and used it to
power the equipment.

" I continued to give a
step-by-step description of
what I saw around me as
the winds got higher, until
they reac hed about 100 mph

05103 24313 DAl5N6OW-l, . ...1432 29HU79 12A-l

advised at 7:30 am that
strong winds al ready were
be ing experienced in Dom
inica . Martin ique re ported
at 8:50 am t hat the center
had been located half an
hou r earlier to be about 75
km no rtheast of l e mentine
a irport, which itself was ex
pe rie nci ng winds of 85
km/hr , but that winds of 170
km/hr had been experi
enced in northeast Marti
mque.

This type of information
continued to be passed on
7.185 MH z until 9:10 am
whe n t he first word of
damage was rece ived from
Margaret Harri s J7DE . She
reported from Dominica
that winds were very strong,
t rees were fa lling, and
ga lvanized sheets from
house ro ofs were flying
through the air . This was
co nfirmed shortly after
ward by her husband,
Austi n J7DAI, who esti
mated the windspeed at
130 kmjhr . (See Photo C.)

Fred White J7DAY also
re ported very high winds
around 10:00 am and kept
giving reports to the net
about the tremendous de
st ructio n be ing w rough t
around him as eve ryt hing

ra in band and rough weath
er missed Barbados by only
about 20 kilometers.

Damage to Barbados was
negligible , with only the
odd tree having been up
rooted a nd one o r two elec
tricity supply po les blown
over in the north of the
island. At my QTH in the
south of Barbados, the
lowest barometric pressu re
recorded was 29.65 inches,
a t approx imately 3:00 am ,
Thi s coinc ides wit h the
rada r photograph showing
that David was due north of
Barbados and closest to it
at that time. There was little
ra infall , and this was in
va riab ly associated with
sq ualls whe n the winds
gusted to 40-50 km/h r.
These squalls continued for
several hou rs after dawn
bro ke in Barbados on Wed
nesd ay. Bar bados had been
very fortunate, but fo r
Domin ica troub le was o nly
just beginni ng.

Amateur rad io operators
from Ma rtinique reported
strong winds and a fa lling
barometer a t 6:40 am tha t
morning. Pete Brand J7DP

Adams Inte rnat ional Air
port, Cable & Wirel e ss,
Government Headquarters,
and the Caribbean Meteo
rological Inst it ute (CM I).
Hams also were stand ing by
o n t he nighttime emer
ge ncy net freq uency of
3.805 MHz ac ross the Carib
bean area from Venezuela
in the south to the Vi rgin
Island s in the nort h.

later that nigh t as furthe r
meteorol ogi cal reports and
advisories were received, it
became appa rent that Bar
bados was going to be
spared, and by midnight the
"a ll clear" was given for
Barbados .

Radar photographs taken
by the CMI in Barbados
confi rmed tha t David was
due north of Barbados at
about 3:00 am, Wednesday,
August 29th (see Photo B).
These photograp hs, which
a re formed by reflections of
the rada r signa l from mois
tu re (ra infall) associated
with the hu rricane, show
the eye to have been ap
prox imately 25-30 kilome
ters in dia meter, and verify
tha t the fringe of the ma in
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Photo D. Fred W hite /lOA Y takes a break from the emergen
cy traff ic to f lash a smile. Fred operated ou t of Police HQ
Rosea u (Dom in ica), for over two weeks, handling all types
of emergency and refief traffic fo r the Covernment and peo
ple of the isfand. Standby generators loca ted in the base
men t of the buifding supplied power for his equipment.

Photo E. A twisted pile of junk is aI/that rema ins of one of
the main wareho uses at the deep-water oon.

arou nd 11 :1 5 am and my
ante nna wa s blown away.
I then pu t my equipment in
to cases to try to protect it
from the ra in. Shortly after.
1heard the top of my house
breaking away and my cous
in -who w as on the top
floor-was ca ll ing for he lp.
He was not hurt but afraid,
and I told him to co me
down bel ow, which he did .
Things were flying al l about
outs ide by this time, and it
was dangerous to be out
side. We put some boards
and things on a bed so that
in case o f debri s falling
from the top of the house
we might hopefully survive .
After the roof ripped off,
some of the floorboards
wh ich were covering the
downstairs al so ripped off ,
and water flooded insid e
the house . We then took
refuge under the b ed ,
where we remained lying in
a pool of water two inches
deep for th ree to four
hours.

"As soon as the wind
eased up a litt le later. 1
thought that the first thing
to do was to ge t into the
cellar of a neighboring wa ll
house where we could be
safe r. and maybe from
there I could get my equip
ment back on the air, as it
was st ill safe in the cases.
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Carrying my equipment, 1
jumped through a window,
a long with my wife and
cousi n, and ran unde r tha t
house, where I tried to set
up the rig. However, when I
looked outside fo r tree s to
which to tie the antenna, I
cou ld not find any-all
a round was totall y flat.

" 1 located whatever wire
1co uld find and twisted the
bits toget he r to make an
antenna 70--00 feet long. us
ing st icks to support it
about o ne foot above the
grou nd . This makesh ift an
tenna all owed me to ge t on
the a ir at about 5:00 pm
Wednesday. I managed to
contac t Allan 9Y4lG in
Trinidad and spoke with
him for about three min
utes, just long enough to let
them know that I stil l had
my equipment but tha t as
far as my eyes could see
everything was flattened,
and I would be bac k on
later when the winds had
fully subsided and I was
able to make a better an
tenna .

" It was a round 7:00 pm
when I comple ted a better
antenna and got the center
about 10 fee t high with a
piece of stick off one of the
broken-down houses. This
a nte nna a llowed me to
commu nicate withou t as

muc h da nger to my rig as
the fi rst one. A message was
rel ayed to Radio Antilles by
one of the hams in Montser
rat that co ntac t had been
made with me, and my ad
d ress was given so that I
cou ld be contacted . This in
fo rmat ion was broadcas t
over Rad io Ant illes -which
is very wel l received in
Dominica and to which
most Dom inicans were usu
a lly t un ed , un like Radio
Barbados wh ich can hardl y
be heard .

"Around 10:30 pm . a re
porter from Rad io Ant illes
and some other guys came
to me and sa id that they
and t he Pri me Minister had
heard the broadcast and he
had se nt them to me to
b roadcast the foll owing
me ssage : Th e Pr im e
Minister has declared a state
of emergency in Dominica.
A general state of d isaster
has been declared for the
enti re island. The Prim e
M in ister is req uest ing aI/
islands to supply medicaf
and an y t ype o f assistance
wh ich they are able to pro
vide to the is land. It is
feared that there are 60,000
people homefess. Two per
sons are so far know n to
have perished. Hospita l has
been partly demofished.

" A fter send ing this mes
sage , I went off the air to
conserve my batte ry power
and spent the night in the
same cella r with 3040 other

people . two o f whom were
hurt, although not se rious
ly .

" Next morning a ro und
6:00 am [Thu rsday, August
30j, some poli cemen came
to move me to Pol ice Head
quarters in Roseau, so I se nt
my equipment with them
while I went to try and find
so me coaxial cable so that I
could put up a proper an
tenna. I a rrived at Police
Headquarters at 8:00 and
managed to get my equip
ment operating from abo ut
12:00 noon. From this point
on, I worked for 24-48 ho urs
continuous ly passing info r
mat ion re lating to require
ments for a id, speeches by
the Pr im e Min ister and
other mini ste rs. and re ports
by newsmen in the island .
The speeches and news re
ports were rel ayed to Radio
Anti lles via other hams,
who then broadcast them
for reception by Domini
cans . Radio DRS. whi ch
normally operated out of
Roseau, was very seve rely
damaged and was not func
tional . I had to operate
a lmost cont inuously until I
got some help from outside .
, think it was from 8P6GB
from Barbados. late on Fri
day evening."

Hu rr icane David ba t
te red Dom inica for about
five to six hou rs, with the
eye passing over the south
e rn part of the island during
a twenty minute period be-



Pho to F. Aerial pho tograph taken on Friday, August .Jts t,
showing severely damaged warehouses on the outsk irts o f
Roseau.

Photo H. Ruins of the Roseau Anglican Church; miraculous
l y, the stained-glass w indows survived the wra th of David.

Photo C. View overlook ing the Kingshill area. in the vicinity
of /7DA Y's Q TH. There was near l y complete and total
destruct ion o f the houses in th is area and to the south of
Roseau.

ment and a ll embassies sta
t ioned in Barbados . These
included those for the US.
Canada. the UK. and some
European countries .

The British High Commis
sion advised later tha t night
th at the British Frigate HMS
Fife. which was in the a rea
and had a hel ico pte r on
boa rd. had been instructed
to c h a nge co u rse for
Dominica . whe re her men
would re nder what assis
tan ce they could. The hams
were advised that they
should make rad io contac t
with the Fife; calls were
made t hrougho ut the night
and next morn ing bu t she
never came up o n the ham
bands-this remains a rnvs-

import an tly, its wel l-orga
nized and pre pa red Cen tra l
Eme rgency Relief O rganisa
tio n. became the cente r of
a ll re lie f ope rat io ns fo r
Dominica .

The ARS B. because of
the emergency situa tio n.
o bta ined perm ission a t 7:45
pm o n Wednesday. August
29 th. to ha ndle th ird-pa rty
traffic a nd phone patches
re lati ng to Dominica . This
se t the stage for seve ra l
weeks o f rea lly se rio us
reli ef work by the hams.
That night. ac ting on the in
f o rm ation re l a ye d by
J7 DAY from the Prime
Minister of Dom inica. the
hams in Barbad os contact
ed the Barbados Govern-

water supply had been dis
rupted . Roadways were im
p a ssa b le a lmos t eve ry
where. be ing blocked either
by debris. fallen trees and
poles. o r swe pt away by the
sea . The island, wh ich large
ly is covered by dense
tropica l rain fo rest , ap
peared as tho ugh swept by
fi re . Almost the e nt ire
fo re s t wa s c o m p le t e ly
stripped of foliage. leaving
just broken and uproo ted
st um ps of the trees (photos
C through n

I have a lways found it to
be a beautifu l green island.
but on arrival the re two
days afte r David. I was
overcome by a wave of
great sorrow. The forest was
quite brown a nd den uded,
and whereve r yo u went the
p icture was the sa me 
total destruc tion of every
t hi ng a rou nd -and yo u
kept wondering how th is
newly-independent na tion
co u ld ever pick up the
pieces and mak e a new
sta rt.

Howeve r. that was our
rea son fo r bei ng involved
-to hel p the m begin to
p ick up the p ieces a nd
make that new sta rt. Over
the fo llowing days. Bar
b a d os . d ue to it s geo
graphical po sition. goo d
airpo rt a nd seapo rt. in
frastructure. exce ll ent com
muni cations link s with the
rest o f the world . and. most

g in ni ng Wedne sd a y at
about 1 2:30 pm . After the
passage of the eye. the
winds, which have been re
liably est imated in excess
of 240 km/hr. returned sud
denl y with renewed ven
geance from the o ppos ite
direction-from a westerl y
direction. This whip ped up
waves 9 to 15 meters high.
and these waves pounded
the west coast. caus ing ex
tensive d amage bot h to
propert ies and to the road
way wh ich runs at water's
edge in most places.

Around 5:00 pm on Wed
nesday. most people began
to emerge from the wreck
age of their homes to be
confro nted with an utterl y
depressing scene. In five to
six hours. the isla nd had
been com p le te ly d evas
tated . It was estimated tha t
out of a population o f
85 .000 so uls. 60.000 were
m ade homel e ss; m iracu
lously, only 40 deaths were
recorded.

Damage to property was
ex tre me ly seve re. resem
bling photographs that I
h a ve see n o f severe ly
bombed-out a reas in Viet
nam. large stee l-framed
buildings had been reduced
to twi sted heaps of junk.
(See Photos E and F.)The en
ti re p ower d is t r ibution
grid was destroyed, with
hardl y an elect ricity supply
pole still stand ing. and the
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Phoro I. Typical post-David view of the now denuded but
once tush rain forest that once covered most of Dominica
and ffanked the roadway between the airport and Roseau,
the capital.

Photo /. Decapitated coconut trees at a coconut estate on
the west coast of Dominica. Official estimates indicate that
4,500 acres of coconuts were left in this condition by David
and that it will take six to seven years to bring this crop back
into production.

Photo K. The Cessna 182 preparing to take off from the
Massacre Bypass. The hams from Barbados used this met~

ad of transportation to get into Roseau while the road
across the istend was stifl blocked. The opening of the
canefield airstrip, located in the right background, brough t
an end to this hazardous exerc ise. Fortunatel y, the only
damage resulting to aircraft using this roadway was a burst
tire on the Cessna at touchdown, which grounded it for two
days until spares arrived, and some wing damage to another
aircraft on takeoff. The latter was probably caused by a
pole like the one seen overhanging the roadway in this
photo, bu t the pilot was able to make a successful tanding
in nearby Martinique even though the flaps on his righ t wing
were torn away and flapping in the wind.

few tha t exis t only Fred lap
parently) was able to care
fully pack away his equip
ment and make it and him
se lf ava ilab le to his country
in this trrne of need. Most of
the other hams eithe r had
their equipment damaged.
had no power, or were so
shocked at the disaster that
they we re unable to assist.

It was at this stage. after
midday on Thursday. tha t I
decided to volunteer to go
to Dominica. Charlie Briggs
8P6CB did so also. Our of
fer was accepted by J7DAY
that nigh t, a nd we then had
to find a way into Domini
ca . Enquiries revealed that
Barclavs Bank. which main
tains a twin--engined ai rcraft
for usc in the Caribbean
area. had made a landing
that morn ing at Melvi lll'
Ha ll Airport. This was the
first a ircraft to land in
Dominica after the disaster;
it took a rather heroic effort
by the pilot. Mike little
page , as t he winds were still
ve ry unpredictab le . the re

However, it was impossi
ble at this stage for hea lth
and welfare traffic to be
handled, and Fred J7DAY
was working continuously,
unass isted . There are not
many hams in Dominica
and, unfortuna tely, of the

types of emergency and pri
ority traffic flowed on 7.185
MHz into and out of Domi
nica . Most of th is traffic
was fo r Ba rbado s or Mont
se rrat. Montse rrat became
very important to Domini
cans, because on that
island is located a commer
cial broadcasting sta
t io n -R a d io Anti lles
whic h broadcasts o n the
AM band. Rad io Antilles
became a vital link in mak
ing information available to
the Dominican public . This
was especially so since
damage to Radio DBS kept
it off the a ir. In add ition to
the emerge ncy traff ic, jo ur
na lists in Dominica were a l
lowed to pass thei r reports
to the news services via
ham rad io.

Throughout Thursday, a ll

potable water available in
Dominica for two or three
days. until other methods
of puri fica t ion could be
establis hed . This was nec
essary since the norma l
water supply had been d is
rupted and the rivers-of
which there are 365 in
Domi nica- had become
polluted from the death of
many a n ima ls . It t o o k
about a week before water
was aga in flowing in pipes to
the main housing areas. and
much longer before It was
in those to the ru ral a reas .

The Fife a rrived in
Domin ica by noo n the fol
lowin g d a y - Thu rsd ay 
but was unable to bert h d ue
to heavy seas . Men and
equipment were ferried
ashore by the helicopter,
where they immed iately
assisted Dominicans with
clean ing of the main streets
in Roseau and in the repai r
of the ho spita l bui ldings
and equipment. all of whic h
had been badly damaged.
Actually. the fife provided
t hro ugh her d is ti llat ion
plan ts the o nly source of

tery to the hams to this day.
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non. I counted over twenty
aircraft ranging from sma ll
Cessna s to large C-1 30
tran sports . all ja m med
together o n the small park-

Photo L. There was never any pro blem in finding wires fo r
antennas or running emergency power fines. One iusf
wa lked in to the street and cut off what was needed. n ere
the author can be seen obtaining w ire from a fa llen pole
w ith wh ich to erect his antennas.

I

Photo M . Erect io n of a 2-meter qua rter-wave vertical with a
chicken-wire ground p lane.

Bypass next afte rnoo n o n
the seco nd landi ng of the
Cessna 182, after a very
long delay at Melville Hall
caused by severe conges-

to the other side of the
island, landing on a road
way known as the "Mas
sac re Bypass," some three
mi les fro m Roseau . On
these flights. he had shut
tled people back and forth
-ma inly journalist s a nd
the ir camera crews. He of
fered to take two of us and
our equipment ac ross .
However, as darkness was
fast app roac hi ng and 1was
not ve ry familia r w ith
Dominica, it was decided
that Charlie and another
guy, a Dominican who had
come down wit h us from
Barbados. would be taken
with the equipment. In this
way, Charl ie shou ld be able
to find the QTH from wh ich
we would opera te, and I
would return to Barbados
that night to make a nother
a ttem pt for Roseau next
morning.

As we left Dominica fo r
Barbados. we flew a long
the west co as t and were
really shocked at the extent
of the damage. Our pilot
made several approaches
on the Massacre Bypass,
and it was decided to bring
in a Cessna 182 the follow
ing day in addition to the
twm-engi ned ai rcraft. This
sma ll plan e cou ld be used
to shuttle the wives and
childre n of Barclavs Bank
staff from the Bypass to
Melville Hall. from whence
they wou ld be flown to Bar
bados in the larger aircraft.

late r that night. after
Cha rl ie had made his way
to one of the Barclavs Bank
manager's hou ses whi ch
had largely su rvived the
o nsl a ught o f David . he
passed the following infor
mati on co nc e rn in g t he
lan d ing st rip o n t he Bypass:
"[it is] 350 paces long. 7
paces wide. with a slight
left-hand bend on landing
from the north - several
potholes. Bridge on the
..outhern end; road severe ly
eroded by the sea on no rth
ern end . Telepho ne poles
ha ng ing over t he road
slightly at southern end"

I was flown in to the

was no air traffic co ntrol,
and there was little indica
tion of what the landi ng
st rip was like . Neverthe less,
Mike made a successful
landing, and through his ef
forts the world was made
aware that the airport was
serviceable.

There was still , however,
a serious problem in that
the airport is in the north of
the island and Roseau, the
capita l. is in the so uth,
separated by a distance of
some 36 miles. Most of the
road is a rough. narrow
road in de nse tropica l ra in
forest (see Photo I). This
meant that most of the
roadway was b locked by
landslides and fal len trees.
and supplies and personnel
arriving at the airport could
not be taken by ground
transport ation into the
capita l until the ro ads were
cleared. Th is clea ring pro-
cess took some five days,
with crews work ing arou nd
the clock using bulldozers
and chain saws from both
the Ro se au and airport
ends.

Barclavs Bank agreed to
fl y us into Dominica a nd
o n Friday. the S'l st . at 1:45
prn . we depa rted from
Grant ley Adams Interna
tional Airport and headed
fo r Dominica, a long with an
ag ing He athkit 5B-100
transceiver.

On arriva l at Me lville
Hall Airport t hree quarters
of an hour la ter, we ex
pected to be flown in to
Roseau by the helicopter
from HMS fi fe . This was not
poss ib le, however, as the
hel icopter was otherwise
occupied shutt li ng in jured
persons and medica l sup
plies to and from the air
port.

Following so me di scu s
sions with off icia ls a t the
airport. we were introduced
to an American missionary
who had been living in
Dominica prior to David.
He had a sma ll si ngle-en
gined Cessna ai rcraft in
which he had already made
severa l flights that morning
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Photo N. John L. W ebster BP6KXI9Y4I W operating J73N
(formerly 8P6CB117j. He spent two weeks in Domin ica from
the 1st to the Hth of September.

Pbata P. Ope,.'ing QTH of BP6GBI/7 (l73N). The CB hall
wave ground-plane vertical. which was very success fu /fy
used on 20 meters unaltered, and tbe 20-, 40-, and BO-merer
d ipoles may be seen.

Photo 0. Charlie Briggs BPbCBI9Y4CE B, the th ird operator
o f 173N.

mg apro n. This naturally
created a traffic jam, a nd
the passengers on one com
mercial flight wh ich landed
durin g this time had to dis
em bark in the center of the
runway.

The landing on the
Bypass was one of the most
fr ightening moments of my
life, and I've never felt so
relieved as when I was able
to step out of that a ircraft
on to firm ground! (See

Photo K.)
After consu ltation with

Fred, it was decided tha t we
wou ld handle hea lth and
welfare traffi c mainly, on
frequencies of 3.835 MHz
at nigh t and 7.220 MHz dur
ing the d ay. Fred would
continue to operate o n the
ma in emergency frequen
cies of 3.805 MHz and 7.185
MHz. We would shift to
these frequencies if and
when Fred req uired a break.
Inte rnal commu nicat ions
between Fred and us were
ma int a ined via CB equip
ment on channel 9 for the
first four or five days until
we were able to obtain
some VH F equipment. At
this stage, we switched to
2m - 146.52 simp lex- fo r
inte rnal communications .

Cha rl ie and I arranged a
program so that we could
operate 24 ho urs a day in
shifts. (See Photos land M.)
We operated as BP6CBfJ7,
but this was cha nged after a
week of operat ion to )73N,
as all emergency sta tions
assumed Dominican ca ll
signs. (See Photos N, 0 , and
P.) O ur 24-hour operation
cont inued unti l ear ly in the
morn ing of Monday, Sep
tember 2nd , when we sud
denly re a lized that ou r
receiver had lost all sen
sit ivity and our transmitter
also had developed some
prob lems. Appa rently, our

ag ing SB-100 decided that
72 hours of cont inuou s
opera tion was the fina l
straw and had pa cked up on
",

What does one do in
such a situation to get
spa res? We were rea ll y at a
loose e nd, but word wa s
passed to the engineers on
boa rd the HMS Fife who
were able to supply us with
most of the required com
ponents . However, before
we could instal l them, Joh n
Ack ley KP2A offered us,
and we accepted, the loan
of a Kenwood TS-820S.
John, o f the Am eric an
Virgin Islands, is a pilot and
owns a light a ircraft; he ar
ri ved in Dominica about
September 1st and brought
with him a conside rable
amount o f radi o equip
ment. Jo hn actually ended
up outfitting the three main
amateu r radio sta tions 
Fred, him sel f, and us. KP2A
wa s set up in Red Cro ss HQ
and hand led mainl y hea lth
and welf are and o ther Red
Cross tr aff ic . John wa s
often on 20 meters workin g
into the US. (See Photo Q .)

O ur heal th and welfa re
traffic wa s disseminated in
the fo llowing manner. HMS
Fife, by September 1st. had
sta rted regular broadcasts
to Dominica on the fre
quency norma lly used by
Rad io D8S -595 kHz-us-
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Photo Q. John Ackley KP2A of the u s Virgin Is lands set up
as /73A in Red Cross HQ.

Photo R. U sa Webster 8P6M H19Y4LL opera ting the sta tion
8P6GB/J 7. Elsa was the onfy fema le opera tor to come in to
Domin ica d ur ing the ear l y rel ief effo rt, and she spen t five
days there.

Photo 5. The author refuefing a portab le standby generator
of the t ype used by the Baian {Barbadian} hams, in
Dominica, to power their equ ipment. These smaI1300- \Vat t
Ho nda generators af/owed continuous radio operat ion for
about six hours on a hal f gallon of gas. They were used fo r
about a week prior to Barclays Bank providing a 1.6-kVA
diesel generator, shown in the background. This larger
genera tor alfowed the opera tion o f a refrigerator and lights
at night, in addition to radio equipment.

out of Police HQ. near Fred.
Anot her o u ts t a nd in g

contribution was made by
Sta nley VP2ABC from An
tigua . Stanley maint ained a
rad io link between Fred at
Cent ra l Contro l in Roseau
a nd t he ai rpo rt for so me
time pr ior to the passage of
hu rricane Frederic.

Frederic wa s the hur
r ic an e whi ch f o llowed
close ly on David' s hee ls
whi ch threatened Dom inica
for so me time. caus ing vir-

us in Dominica .
As the rel ie f effort pro

gressed, other hams made
thei r way to Dom inica,
each to make his own con
mbutic n. J have a lready
mentioned KP2A a nd his in
va lua b le contributio n to
the relief effort

Bob WODX from the US
wa s an ea rly-co mer who, I
be lieve, walked a co nsid
e rable distance from the
a irport to Roseau with his
eq u ip me nt. He operated

Barbados. During thi s peri
od, we had o ne of our fi na ls
fa il (a 61 46B). once agai n
putti ng us off the air for
some time. However, Fred
wa s able to return to the
ru in s of his home and
locate a re pl a c em en t
amongst the rubble and get
us back on t he a ir.

During the two weeks
that we operated o ut of
Dominica . power fo r ou r
equipment was supplied for
the fi rst week by small por
tab le , 300-Watt Honda
gasol ine gene rators-see
Photo S. These proved ade
qu a te unt il we tried to pro
vide ligh ting as wel l. At this
point. we often used to FM
somewhat on our transm is
sions as the light presented
too great a lo ad to the gen
e rato rs. During our second
week we we re provided
w it h a 1 .6-kVA di e sel
generator wh ich , in add i
tion to powering ou r eq uip
ment and lights, was also
able to power a refrige ra tor
which allowed us to have
co ld drinks-quite a luxury
under the ci rc ums tances .

I sho uld emp has ize he re
that it was largely throu gh
the efforts of Barclavs Bank
that we were able to go into
Dominica and rende r what
assistance we could. Bar
clays took us there and
back on their own ai rc raft,
prov ided us with the power
generators, fuel, and food
supplies, and even ho used

ing the ship's transmitters,
As these t ransm itters were
not designed for continu
ous usage. the broadcasts
we re un conve ntional.
Transmissions began every
hour on the hour, and for
the f i rst 10-20 mi nutes,
he alth and welfar e e n
quiries. inc lud ing those we
had received and passed to
them by a ru nner, and other
messages, were broadcast .
This wa s followed by music
until twenty-five past the
hour, at w hich t ime the
same t ransmissions were
made in patois - a corrup
t ion of the French language
spoken in Dominica.

After SO minutes of
transmiss ion, the stat io n
would go off the air for ten
minutes to allow the trans
mitters to coo l and to make
any necessary ad justments.
Mea nw hile, e nginee rs of
the Fife repa ired t he station
at Radio DBS, permitting it
to resume transmiss ions
about one week afte r
Dav id. Even after Rad io
DBS resumed tr an sm issions
from th e ir norm al. QTH,
howeve r, we continued to
dissem inate our hea lth and
welfare traffic in thi s ma n
ner.

Cha rl ie wa s re lieved by
my XYL , El sa (see Photo R),
who is a lso a ham, li censed
as BP6M H, 9Y4Ll, and ex
VP2 DL. She took ove r for
five days from September
3rd whi le he had a brea k in
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Photo T. Emergenc y suppl ies from the US being unloaded
from a US Marine " lo lly Creen C ient " helicopter at Wind
sor Park, the main sports f ield in the capital. These
helicopters ferried supp lies from the airport to the capital
even after the roadway was reopened, until an adequate
stockp ile was established. The boxes to the right of the
photograph were a shipment of VHF equipment sent by the
IARU to assist in internal communica tions .

Photo U. J7DA Y and KP2A, both up in the tower, erect
home-brew antennas for use with the VHF gear sent by the
IA RU. They are assisted by VP2ABC, to the right, from a
safer location. The tower was located on top of the police
HQ building. In the background may be seen the devastat
ed botan ical gardens and a damaged school.

the Antigua Met Station.
These weather forecasts
were re b ro a d c a st over
Radio DBS.

From Montserrat there
were VP2MO and VP2MC,
both of whom were impo r
tant links in pass ing infor
ma tion to Radio Antilles.

However, in spite of a ll
notab le efforts by these and
many other amateu rs both
in and outside the Carib
bean region, it was most
distressing at times to
witness interference by un
conce rned amateurs. This
interfe rence generally took
the form of some sort of
QRM on the emergency fre
quencies, but also incl uded
those amateurs who, even
though advised that on ly

dinator of the ARSB did
much of the work behind
the scenes, along with Toby
8P6AK who is president of
the ARSB, Allan 8PbAH ,
although away from Bar
bados for about one week
d irect ly fo ll owing David 's
ravaging of Dominica , o n
hi s return was a lw a ys
around and handled some
of the clearest patches we
made. Also, Allan's witty
character kept the spi rits of
all high.

Out of Antigua, we had
Hva VP2A Yl, who was the
only Yl o pe ra to r, other
than my XYl, participating
in the emergency. Hya was
noted for he r rel ay of de
tai led weather fo recasts fo r
the Caribbea n regi on from

used to link a ll the local
amateu r radio stations, the
hospital. and Radio DBS to
Central Control at Police
HQ , Due to the very rugged
and difficult terr ain in
Domin ica, 2 meters does
not prove to be very effec
tive over any great di s
tances, but in the absence
of telephones it se rves a
very useful purpose a round
the city and nea rby villages,
and will co nt inue to do so
for so me time (photo U).

During the period of
relief that followed the
devastat ion of Dominica by
hurri can e David, ham s
across the Caribbean area
rallied together, passed
thousands of messages, and
made dozens of phone
patches. Although a great
many hams part icipated, I
would like to sing le out a
few who made outstandi ng
cont ributions and greatly
assisted with the smooth
running of the relief effort.

At the top of the list are
Ron 8P6BN (Pho to V) and
Richard 8P6FW (Photo W),
who worked around the
clock from the beginning
and were together responsi
ble for most of the phone
patc hes m a d e . Arthur
8P6AA as Emergency Coo r-

tual panic, until it veered
northwa rd, missing Dom i
ni ca but bringing c o n
siderable flooding in the
north of the island, espe
c ia lly at the a irport. This
flo oding re sulted in
damage to relief supplies
that had arrived at the ai r
port and were being stored
there . Also, when the river
ad jacent to " t he a irpor t
overflowed its banks, one
of the large US "Jolly Green
Giant" helicopters (like the
one shown in Photo T) was
swept into the sea and se
verely damaged.

After the passage of
Frederic, Stanley wa s taken
by helicopter to most of the
outlying villages in the cen
tral and southe rn parts of
the island. On each occa
sion he radioed back ve ry
detailed reports. He also
was ab le to dea l with hea lth
and welfare enq uiries re la t
ing to these districts.

The International Ama
teur Rad io Union (IARU)
sent a shipment of VHF
gear for use in the relief ef
fort (see Photo T). It includ
ed a VHF Engineer ing 2m
repeater and about a dozen
Genave GTX-2 2m trans
ce ive rs, some with portable
battery packs. These were
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Photo V. Ron Armstrong BP6BN. along w ith 8P6FW (Pho to
W), did yeoman service during the rel ief effort.

Photo W. Richard Ga le 8P6FW, together with BP6BN, han
dled most o f the phone patches.

emergency traff ic was be
ing handled. pers isted in
try ing to get their health
and welf are e nq u i r ies
through. The exerci se has
shown that many amateurs
are not ca pable of passing
and recei ving messages.

A true ham is illust rated
in the words of Fred White
170AY, himself, who, when

asked by a fellow ham
about hi s persona l situation
replied, " The first thing I
tried to save was the rig,
becau se I knew jf it got
da maged , there would be
no communication outside.

~ Actua lly, everyth ing is lost
on my side. and ho pefull y
something can be done,
sometime. but after I have

taken all the e mergency
traffic he re, then I'll sta rt
t hi nking of myself ."

Fred's efforts have been
acknowledged by the Gov
ernment of Dominica. and
at t he island ' s fi rst in
dependence Ce leb rat ions
on November 3. 1979, Fred
was presented w ith his
country's highest honor, the

Sisserou Award .
r would l ike to express

my grat itude to the Editor
of the Baian Magazine, Mr.
Trevor Cale, for al lowing
me to use informat ion pre
sented in an earlier story by
me , t it led " U n su n g
Heroes," publi shed in the
November, 1979. issue of
Beien.•

The 1980 Atlanta HamFestival
and

Georgia State ARRL Convention
June 2.-22, .980
Downtown Atlanta Marrioll Hotel

• GIANT covered Fleamarkel/Swapshop! • 140 Major Exhibits!
• More than 25 Forums/Meetings! • Special MICROPROCESSOR Section!
• FCC Exams! • Programs for Ladies & Children!
• Parking for thousands of cars! • Activities Galore!

Registralion: $3 per person IN ADVANCE, $4 at the door
Children FREE!

If you do not receive a Preregistration Packet by May 15th. write:

Atlanta Hamfestival 1980
P.o. Box 45183

Atlanta , GA 30320

Hotel Rates: $36 per day single OR double!
Write for Hotel Reservations 10:

Marriott Hote! • Courlland at International Blvd. • Atlanta. GA 30303
or phone: Area 404/659-6500 and hurry, hurry, hurry!

THE BEST HAMFEST IN THE WORLD!
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Kokomo /N 4690/

A "Short-Yard" Antenna for 40/75
- fits where others won't

IP' PE ,~ G"Ou~O

Fig. 1. A "snort- verd" 75-merer antenna.
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Another method might
be to use your beam towe r
to support the seventy-f ive
meter wi re . In this case, the
inner cond uctor of the coax
wou ld be connected to the
wi re only and not to the
tower-the vertica l portion
of the wire would have to
be insulated from the tower
as it was in the f irst in
stance. You would wa nt to
fasten the horizonta l por
t io n of the wire at about the
thirty-foot lev el o f t he
tower, give o r ta ke a few
fee t, remem ber ing that the
hi gher o n t he tower you go,
the shorter the hor izo ntal
portion will have to be (the
idea being that f rom the
coax connection to the far
end of the wire, the elec
trical length sho uld be a
quarter wave of the operat
ing f requency). Like most
antenna s, it sho u l d be
t rimmed to the f requency
you mean to ope rate o n.•

and seventy-f ive-m eter an
tenna, but i f you don't
operate forty - or perhaps
have a forty-meter bea m 
this same arrangement ca n
sti l l be used for seventy-f ive
m eters wi th sl ight modifica
t ion. In tha t case, the ho ri
zontal w ire is electrica lly
fastened to the tubing at
the top, eliminating the in
sulators and the wire run
ning down to the bottom of
the tubing . The coax re
mains connected in t he
same manner as w ith the
two-antenna combina t ion.

tremit ies, and tied the bot
tom point to the inner con
ductor of the coax cable at
the same place it is con
nected to the alum inum
tubing. The coax braid is
already st rapped to t he
ground for the forty-m eter
vertica l , o f course. The
horizo ntal pa rt can be tied
off, with an insulator at the
end of the wi re, to anything
that is available -a house,
shed, barn, or favorite tree.
Ac tually, it really does not
have to be exact ly ho rizo n
tal. The outer end ca n be
higher or lower than the end
fastened to the forty-meter
antenna. I t ried severa l dif
ferent angles, and, except
for affec ting the resonant
length, it didn't seem to
make any difference.

The length of the forty
meter tubing may have to
be altered somewhat to
bring it back into reso nance
where you want it , but I
fou nd very li tt le difference
after I pu t up the wire
alongside. Of course, the
horizontal portion will have
to be t rimmed to the por
t ion of t he seventy-f ive
meter ba nd w here you w ish
to work ; you 'd want to do
tha t anyway.

I found the performance
of the forty-meter vert ical
unaffected and that of the
seventy-five-meter wi re as
good as any half-wave hori
zontal I've ever used.

Th is is an ideal " short
yard," combination forty-

eon
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mind , of co urse, is a
ground-mounted vert ical.
That' s fine and I enthu
siastically reco mmend that
method, but a base-insul at
ed tower is not easy to
m anage and an aluminum
tube stick ing up in the air
sixty-odd feet is not the
easiest thing in the world to
keep up there.

Having a forty-meter ver
ti cal already in operation, I
came up with the following
idea, requi ring only about
thi rty feet of hor izontal
space. Fig. 1 is self-ex
p lanatory, perh aps, b ut
here is a simple verbal ex
planati on.

I ran a copper w ire up
alongside the forty-meter
aluminum tu bing, insulated
from the tubing at both ex-

51 ".0.1'1"(0 TO con $H"LO

...

'-

'~$"LATlO ~U Y "'"H
Oil NYLON COIIOS '

11.$[
,NSULAfOll F~

I 0/2 ,.
ALU .. ' NU"
lVll iNG

Jl"l,.

The problem of space in
w hich to erect an an

tenna is, I suppose, as o ld
as ham radi o itself , M y f irst
antenna consisted of fo ur
w ires st ru ng between two
sixty-foot tel epho ne poles
two hundred feet apart
but that was in 1920, and I
ju st happened to live on a
farm with plenty of space.

Few city lots today will
accommodate a half-wave
horizontal antenna for sev
enty-five meters, however;
some even have trouble
with forty meters.

Being in that category
myself , I began look in g
around for some wa y to
opera te on seven ty-five
that didn't incl ude running
a wi re over to my neigh
bor's TV tower. The first
so lu t io n that co m es to
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Antenna Fans: Try the Skeleton Slot
-an improved driven element for VHF/UHF

Fig. 1. The true slo t antenna doesn 't look like an antenna at
alf. It is a dimensioned slot cut in a large piece o f sheet
metal.

O ne of the prob lems
with simp le vag! an

tennas is obtaining wide
bandwidth while keepi ng
the swr low over an entire
band. Usually, one has to
co mpro mise and dimension
the antenna for a parti cular
portion of a band.

The main reason that the
swr changes across a band
is that the lengths and spac
ings of the elements used in
the antenna do not change
as the tran sm itted fr e
quency is changed . These
physi ca l arrangements,
a long with the wavelength
change due to frequency al
teration, cause changes in
the mutual coupling to the
dri ven element, and the

feedpoint impedance of the
dr ive n e leme nt a lso is
changing, and thi s contrib
utes a lso to changes in the
feed point impedance.

One classic approach to
solving this problem has
been to make the driven
element a folded dipole.
The inherently wider band
width charac te ristic of the
fo lded d ipole e lement. as
c o m p a re d to a simp le
di pole, prevents the dr iven
e lement impedance cha ng
ing as much as the e lec
trical length of that e le
ment c hanges. However,
G2HCG has gone a step fur
ther and developed a driven
element configuration
whi ch not only has broad

bandwidt h by it self. bu t
when used in a vagi is fa r
less affec ted by the influ 
ence of frequency-depen
dent e le ct rica l le ngth
changes of other e lements
in the vagi . To top it off. the
overall gain of the vagi may
also be slightly increased
by his form of driven ele
ment. Although his fo rm of
driven element is popula r in
G-Iand, it has not yet been
used muc h here . Those
amateurs who have simple.
multi-e lement yagis and
desire to increase the band
widt h character istics will
find th is new form of driven
elemen t very applicable.

The skeleton slot-driven
element. as it is called, de
rived from experiments
concerning a true slot
antenna . A true slot anten
na. as shown in Fig. 1, is not
what most of us would
visua lize as bei ng a " rea l"
an tenna. It is, as the name
indicates, a slot cu t out of a
sheet of meta l. The slot
thus fo rmed radia tes much
like a conventional dipol e.
If one makes the slot wider,
it is sim ilar to making the
length-to-diameter ratio of
a conventional dipole
smaller. In other words. the
d ipole length remains the
same. but the diameter of
the elements inc reases . This
wi ll inc rea se t he band
wid th. In the case of proper-

Iy-dimensioned slot anten
nas, very la rge bandwidths
can be ac hieved in the UHF
range.

The skeleton slot result
ed from experiments to
determine how small the
sheet of metal could be
made and still retain the
characteristics of a slot an
tenna . The final result was
to demonst rate that a
" ske le to n" made of tu bing,
and dimensioned as shown
in Fig. 2 Ia). acted much li ke
a slot antenna . The antenna
of Fig. 2 (a) can be visual
ized as shown in Fig. 2 (b).
i.e ., as two Vl -A. antennas
spaced 5/8 A. where the ends
of each Vi -A. section are
bent.

The final practical form
of the antenna is shown in
Fig. 2 (c) along with prac
ti cal dimens ioning infor
mation fo r the VHF bands.
If the an tenna, used as a
driven eleme nt in a vagi. is
constructed of the tubing
sizes norm a lly fou nd in
VHF beams, the feed po int
impedance is app rox
imately 300 Ohms. $0, one
can use twinlead as a feed
Iine for low-power instal
lations or use a conven
tional 4:1 balun at the
antenna fo r a 75-0hm coax
ial cable transmission line.

Fur t her p ractical ex
perime nts w ith the
skeleton slot as a driven
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si t u a t io n where o n ly a
sma ll dista nce is avail
able fo r t he horizontal
portion of the antenna on
a given band. but height
is available. One idea that
suggests itself is to try
the antenna on a tower
using arms extending
f rom the tower to form
the horizontal portions of
t he an ten na . Eyen on
7 M Hz, only two approx
imate ly 13-foot-long arms
would be req uired . Con
st ruc ted of wi re and used
o n the HF ban ds, the
t eedpoint im pe dance o f
the antenna migh t rise
severa lfo ld , This is because
the d ime nsions of the
anten na become so muc h
larger t han t he diameter of
the wi re that would be
u sed to construct i t.
Nonetheless, the idea is
an interesting one, and
suc h an antenna fed with
a resonant transmission
line might perform very
well,•

Cont inuouslyadiustable
s h ift from 100 to 1000 Hz.
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width . Nonethele ss, t he
ability to load into this a n
te nna and get some ga in
a t a n increased band
width may well make the
ske le ton slot mod ifi ca
tion worthwh ile .

Al t ho ugh the ske leton
slot antenna has its mai n
app lication at VHF fre
quencies. it al so might
have some applicabi lity
at HF freq uencies as a
wire antenna . The dimen
sions migh t suit some

- .,

•

/ __112 . __,

some slight increase in
forward gain using the
ske le to n s lo t a s th e
dri ven element. Th is is
proba bly due to the fac t
that the ske leton slot it
se lf ac ts as two stacked
d ipole rad iators, and also
from the effect of the add
ed re f lector eleme nts .
The gain inc rease can be
about 2 dB.

It is difficult to say how
muc h the bandwidth of a
given VHF a ntenna will
be increased by the use
of the ske leton slot as the
d rive n ele m e nt. In 
creases in bandwidth of
up to twice that using
normal dipole elements
a re possibl e . Of course,
this would be an increase
in bandwidth in regard to
kee ping the swr low. It
doesn't mean that the an
tenna would retain its for
wa rd ga in cha racteristics
ove r the enti re ba nd-

...

,.,

, ,
•

Fig. 2. (a) The original skeleton slot. (b) Showing how it m ight be visualized as stacked
dipoles. (c) Showing practical dimensions.

e le ment showe d that it
worked best if bent slight
ly forward. as shown in
Fig. 3 (a), at an angle of
a bout 11 deg rees fr om
the vert ica l. Also, when
using the ske leton slot as
a d rive n ele me nt , t he
pa rasitic reflecto r e le
ments in a vagi shou ld be
changed so there are two:
each one at the approx
imate height of each hori
zontal member of t he
skeleton slot, as shown
in Fig. 3 (b). The refl ector
and di recto r e lements
can reta in thei r no rma l
d ime nsio n ing . Th ere is

, ,

'"

'"

Fig. 3. (a) There is a smaJJ forward tilt to the skeleton slot.
(b) This is how the skeleton slot would be used in a vegi.
with a modified re flector.
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John A. Carlson DAJTM/WD9HBB
PSC Box JJ77
APO NY 09JJl

The Capacitive Coaxial
Ground Wire

- could this be the end of TV I?

Have you been award
ed the WAS o r the

WAC awards! Now, don 't
confuse these awards with
the Worked All States o r
Wor ked All Co nt ine n ts
awards. I'm referring to the
Worked All Ste reos and
W ork ed A ll Con sole s
a wa rds . We ll , th e two
awards I am referrin g to
are not the mo st popula r
awa rds being issued these
d ays, es pecia lly with your
neighbors. I was the unhap
py recipie nt of both of
the m not too long ago.

An amateur friend of
mine fo und the pro blem,
made a simple modifica
tion, and I am ha ppy to say
that these two awards will
adorn my shack no longer.
Want to know what the
modif ication was! Wel l.
I'm a bout to tell you, and
as I do, I'm goi ng to te ll

,- - - - ----- -------- -,

E.~T ..
~

Fig. 1.
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you a little bit about my
pro blems .

I recen tly had the fan
tastic experie nce of setting
up my ve ry own shack . Be
ing an Ame rican GI sta
t ioned in Germany, it took
me about two mon ths to
ge t my Germa n ca ll after
passing the US Gene ra l
Class test a year ago April.
Duri ng t his tw o mon t h
pe ri od , I orde red and re
ceived all my equipment
and was re ady to set up my
shack. With the help of
some friend s, I pu t up my
beam, ra n the coax, and
was ready to plug in the
transceive r.

When we got ready to
hoo k up the ground wire
fo r t he t ra nsceive r, we
di sco vered that this would
necessitate run ning abo ut
30 feet of wire ou t the win
dow and down the side of
th e bu ild ing to t he ground
rod . You see, I live on the
seco nd fl oo r of a four story
a pa rt me nt bu ild ing . No
pro blem, th ough; we had
pl ent y o f good copper
wire. With the ground wire
hooked up. we were all
readv to put the stat ion In

operat ion . I plugged in the
rig, tuned it up, and sta rted

making contacts .
Boy, thi s amateur radio

has got to be the greatest
hobby in the world ! As fate
would have it, however,
the re came a menacing
kno ck o n the door. It wa s a
coup le of very irate neigh
bors who in no un certa in
terms informed me that I
was com plete ly wiping o ut
the ir TVs and ste reos, in
cluding a gu nshot scene
from "Starskv and Hutch"
and the cannon shots at the
beginning of the 18 /2 Over
ture.

1was completely shocked
and, to say the least, a little
discouraged. I pacif ied the
neighbors and went to work
immediately to find out the
source of the interference. I
was using a match box and a
low-pass filter, and a ll the
equ ipment was connected
and operating correctly, so
what could be causing the
problem? I had used up a ll
my elec tronics experti se just
passing the test and se tt ing
up my shac k. so I shut the rig
off and decided I had better
get some additiona l help,

I ca lled my good frie nd
Bill Pardu e AA 4AC /
DA1 KV, who ho lds an Ex
tra Class license, and ex-

plained my problem . If
a nyo ne could find the
source of the interference,
he could . He ca me right
over and checked out the
entire sta tio n. Everyth ing
looked good u nt il he came
to my gro und wire, At
a bo ut 30 fee t, the grou nd
wire was reso nan t at 10,1 5,
20, and 40 meters. He sug
gested we check it with a
fie ld-st rength meter. As Bill
operated the rig, I went
outside with my field
strength mete r. I set the
sens itivity about half-way
as 1 rounded the co rner of
the bui lding . I got to about
fou r feet from the ground
wire and the needle of the
meter was already pegged
out. I yelled the results to
Bill , who was listeni ng
through the window.

" Disco nnect the ground
wire," he shouted back.

1 knew we couldn 't run
the ri g without a ground
wire, and 1 didn't have the
slightes t idea wh at Bill had
in mind. bu t I disconnec ted
the gro und wire a nd Bill
threw the other end out the
window. About five minutes
later, I saw some coax com
ing out of the window. Bill



ye lled to hook the cente r
conductor of the coax to
the grou nd rod . As the e nd
of the coax came with in
reac h, I noticed a capa ct
to r ha d been so ld e re d
between the cente r co n
duc tor and the b ra id. I
hooked the center conduc
tor to the gro und rod and
stood ba ck while Bill
started transmitting again .
Wi th the se ns it ivity se t
where I had had it before, I
checked the field stre ngth

agam. Nothing. I moved
cl ose r and closer and stil l
no reading. Fina lly, with
the sensi t ivity set at full
and the a ntenna o f the
field-st rength meter touc h
ing the gro und w ire , 1 was
ab le to ge t the need le to
move a littl e .

Back in the shac k, Bill
ex p la ined the o pera t ing
pri nc ipl es. The cente r con
duc to r acts as the ground ,
but in case some rf is
rad ia ted, it is absorbed by

the b ra id and b led back to
t he c e n te r co n d uc t o r
(g rou n d) t h ro ug h th e
ca pac ito rs. Beca use t he
path of the le ast resista nce
is t hrough the cente r con
ductor, no rf will be induced
t h rough t he capacitor
to the braid . O nly the rf
that is rad ia ted from the
center c o n d uc t o r will
reach the braid, and thus
the b raid ac ts as an ex
treme ly effective shie ld .

The type of coax used is

not im po rt a nt, but th e
capacito rs must be1 000-pF
d isc ceram ic rated at 1.4
kV. The illustra tio n wi ll
show yo u exact ly how to
ins ta ll t he capacitors.

If t hi s sto ry soun ds
familiar and yo u have
been awarded the WAS
and WAC by your neigh-
bors, you r gro und wi re
might very we ll be the
culp rit. This ground wire
worked fo r me, and it
m ight work for you . •

B. E. Patronski WB2MYT
38 Comfier A W'.

Luu:astn NY 14086

Stick 'Em Up
- install this 2m Bi-loop anywhere

I needed a simple ante nna
for 2 FM , o ne t hat

wouldn 't take up to mu ch
space o r be obvious to t he
land lord. Remem bering the
fact that basic antenna de
signs are fai rl y independent
of freq uency, I thought that

mi les away (I'm running
1%·Watts o utput). The an
ten na in free space, theo
ret ically, has 8 dB of gain
whe n co mpa red to a half
wave d ipo le and 6.8 dB
over m y o id S/8· wave·
length grou nd plane.'. ' The
loops seem qu ite broad
band . possib ly beca use of
the lengt h/widt h ra t io of
the e lements. Polariza t ion
is vert ica l with the co n
figu rat ion shown. Corn
p a ra t ive s ig nal repo rt s
from KA2AFS (my brother
Ha nk's sta tion) ind ica te
su pe rio rity to t he ground
p lane.

One final note: Window
foil of this type is made
prima rily from lead. This
material seems to have no
de rogatory effect, in spite
of its low conductivity as
compared to copper. .

Relerences
1. Davey, ~Try a Bi-loop Anten
na," 73, April. 1979.
2. Mi ller, "How to Determine
Antenna Gain," Popular Elec
tronics, July, 1979.

W7C1B's Hi-Loop. ' The ra
d ia ting e lements a re made
fr o m a d hes ive- b ac ke d
burgla r a la rm window foil.
This stuff is easy to get at
Radio Shac k and is inexpert
sive. Also, it doesn' t pu ll off
big chunks of paint when
you wa nt to remove it.

Feedl ine co nnec tion is
made with burgfa r-ala rm
window fo il connectors, of
course (see detail). Con
tinuity is ensu red by over
lapping the fo il abo ut one
half inch and puncturing
with a need le. You should
jab it about a ha lf-dozen
times a t each sp lice. Wall
(or window) area needed is
about 2'A ' x 4 % ', and the
antenna can be covered
with a large picture o r map
for camouflage.

With the antenna stuck
on an inside wall on the
seco nd story of a frame
dwelling (a luminum-backed
insu lation a nd all ). the
feed line vswr is 2:1 , and I
have solid simplex QSOs
w it h my brot he r eleven

a trad it iona l HF antenna,
sc a led down, m ight just fit
my req uirements.

The end resu lt is the an
tenna ill ustra ted here. In es
se nce, it consists of two
full-wave loo ps fed in paraI·
lei - an a d a p tat io n of

,,,,
sTAT ,O" Uy / l,

I,,
/

/

,,,
',,,,,,,
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Archil' M cKay WA4LLE::
701 WC'sl Cranford A I'C'.

ValdoJla GA J I601

Old Fishermen Never Die
- they just learn to raise dipoles

YO U rea lly don 't have to
be a lineman fo r the

county to get that dipole
strung, So met imes it hel ps
to be a fisherman , o r a man
with fishermen for friends.

After yea rs of throw ing
a nd ha ng ing - soft -drink
bottle s in p ine trees, a few
of us tried bows and ar
rows. But a Coke bottle
han ging from a limb is bet
ter th an a pierced hea rt,
especially if it belongs to a
neighbor .

The answer is fai rly sim
ple , with co m pe nsa t io n
allowed for Murphy: Throw
a sma ll weight over that
tall tree with a spinning
rod. (That's a fishing stick,
for t he unimt tated.)

Wha t's that you say, Sip
py? Never used one ? Take
heart; the same five-year
a ids who proved code is
easy to master regu larly
throw with a sp inning out
fit.

With a spinn ing reel, you
don't have to have perfect
aim. Us ing a spinner is simp
ly a matter o f coord ina ting
your thumb (whic h releases
the brake) and wrist (which
is the lever for to ssing the
weight).

Here in the south, pine
trees a re the ma in " towe rs"
for stringing dipole s. But,
o bvious ly, any tall tree will
work . Using a spinner and a
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prope r weig ht, we have
had dipo les off the gro und
in under 15 minu tes from
scra tch.

Wh at weight to use is
really a matter of choice,
although the beginner will
usuall y put o n too much
weigh t. For example. my
Zebco One spinn ing reel
wit h a six-foo t rod re
sponds well to a weight
from three to six ounces.

So urces of weights a re
ple ntifu l a round m o s t
shacks. If a ll e lse fa ils, try
t hree ten -penny nai ls
wrapped in elect rician 's
tape. A better weight might
be fishing sinkers with
"eyes" or a fishing plug
with the barbs removed .
So m e s p o r ti ng-g ood s
sto res se ll practice lures
wh ich are barb le ss and
great fo r throw ing.

Now that you have t he
weight and spinner, it is
t ime to cons ide r the line to
use. Us ua lly I ca rry fro m
10- to 25-pound test line in
my sp inne r, for bass, and
that works well.

Spot your two trees (o r
o ne In the case of a slope r),
atta ch the we ight , and
throw over the crown o f
the tree from the inside,
i.e.. between the two trees
to be used . With so me
pra ctice, you can put a
weight over t he crown with
t he line lying soft ly on the

branc hes on the inside but
with the lin e runnin g
st ra ight down the tru nk o n
the outs ide . So much for
the aesthet ics.

O nce the weight is over
the tree and withi n reach,
most of the battle is won.
Simply remove the weight,
attach stronge r line. and
pull it over by ree ling in
your line. Cha lk line used
by pl umbe rs and b rick
masons is good , a lt hough it
ages and weat hers rather
rap idl y . I o f t e n u se
mo nofil ament nylo n line ,
whic h is very small , yet
handl es from 200 to 300
pound s of dead we ight
pu ll.

If you wish to use la rger
line to support the anten
na . s im p ly snake the
smalle r line over first and
tie the larger line on the
e nd . You ca n prog ress
t hrough severa l cha nges of
l in e size t his w a y in
minutes - much like sa ilo rs
do on large ships when
dock ing.

Yes , the re a re some
drawbacks.

Unless you are an ac
compli shed fishe rman ,
stay away from open-face
ree ls. Use a spinner a nd
lessen t he chance of a
sna rl ed line .

H t he weight goes over
the tree but ref uses to
de scend all the way down

the ot her side due to the
weight o f th e pa id-o ut fish
ing line , resi st t he temp
tat ion to snatc h it back.
Payout more line and lay
the spinner on the ground.
Then go inside and work
the bands for an hour.
When you return. Mother
Natu re's gentle wind , with
so me help from gravity.
will have your weight safe
lyon t he ground .

The re are ma ny adva n
tages t o t h e s p in n in g
method . There a re no ar
rows to lose , no heavy
we ights wh ich reach o nly
halfway to the top, and one
big added bonus . Consider
what brings down most di
poles in moderate to heavy
winds. They are tied to
la rge limbs or trunks, and
when the trees sway in dif
fe re nt d irect io ns , no
dipole-support line can
withsta nd suc h pressu re ,

Using a sp inne r and go
ing over the crow n of the
t ree gives you the adva n
tage of t his situation .
limbs at or near the crown
are small , soft , and pliable ,
With each end of the di
pole supported over the
crown of a tree. the crowns
will actually bend toward
the antenna during oppos
ing wind s.

It beats trying to cl imb a
tree , fo r t ho se of us beyond
age 20 o r 30.•
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MODEL 30
This new Signalcrafters SWRlPower Meter is in a class by itself. Signalcrafters custom
designed integrated circuits compute SWR automatically, thus eliminating need for "set" or
"sensitivity" controls. The built-in analog computer operates over the power range of only
one watt to several kilowatts with unparalled accuracy.Our auto-ranging feature automati
cally selects the proper range of 0 to 20, 0 to 200. orO to 2.000 watts according tothe RF level
detected on the transmission line and indicates the proper range on one of three front panel
LEO·s. The operator can assume manual control of this feature by selecting one of the three
basic ranges on the front panel switches. Two large taut-band meters indicate forward
power and SWR. Complete hands-off operation! The amateur may also choose between
either average or peak RF power. Self-indicating push buttons allow selection of any of three
antennas or a dummy load when used with external 12-volt coaxial relays or our Model 50
Antenna Relay/Dummy Load. The 1.5 to 30 mhz coupler is plug-in mounted on the rear
apron and can be unplugged and remote-mounted for convenience. The attractive, heavy
duty, low profile metal cabinet complements the latest transceiver designs. DC output
receptacles supply analog voltages that track the meter readings. These outputs can be
used to control many different accessories, such as analog to digital converters, remote
meters, control and alarm devices, as well as the Signalcrafter Model 40 Audio-Tuner for
the blind amateur. Operates from 110 volt 60 hz AC. Width: aV,," (216 mrn), Height: 4V,," (100
mm), Depth: 6" (152 mm) $225.00

@

SIGNALCRAFTERS, INC.
5460 Buena Vista Drive

Shawnee Mission, Kansas 66205
913/262-6565; Telex: 42-4171

All Signalcrafters products are designed . engineered and produced in the U.S.A.
Prices include shipping to all U.S.A. - VISA and Master Charge accepted.

Kansas residents please add 3'1.2 percent.
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Bill Smith KJLF
RD 1/1. Cold Sprint( Creamery Rood
Doylestown PA 1890/

Rich Williams WBJC TL
Bristol Road
Warminster PA 18974

Breakthrough!
A Computerized Antenna Rotator!

- KIM-1 can do!

Fig. 1. A/Dconverter. Ul , U2-Quadop amp (RS 276-1 711J;
U3, U4-741 op amp.
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O ne evening, Ri ch
WB3CTZ and I were

discussing various improve
ments we had made to our
ham shacks which had re
sulted in greater operating
co nvenienc e. One t hing
that we felt st i l l could he
improved was the opera
tion of Rich's Ham I I ro
tator. There was no simp le
way to get arou nd the nor-

gram is read into the KIM, a
sim ple ca librat ion is con
ducted . From then on, the
KIM does the work . You
punc h in the bea ring and
push the 5T (start) key. The
KIM wi ll turn on the power
to the rotator. operate the
brake release. turn on t he
motor to tu rn the antenna
to t he desired head ing, turn
off the m otor at the correct
t ime, wait unti l the ante nna
has coasted to a stop, set
the brake, and turn off
power to the rotator con
t rol. At a ll ti mes the
selec ted beari ng i s d is
played digi tall y on the KIM
d isp lay.

The re are many error
checks and fai l-safe devices
built into the program to
prevent the operator from
do ing something wrong. All
sw itches in the rotator con
trol unit have been paral
leled so that m anual o pera
tion can be used at any
time. The system has been
found to be reliable and
very accurate. Our init ial
des ign goal wa s an accu
racy of two degrees, hut as
far as we can determine, the
antenna stops at the exact
bearing punched into the
KIM (as indicated by the
meter on the Ham II ).

amount of va luable time. A
thi rty-hour contest might
require as much as one
hour of t ime devoted to op
erat ing the antenna (an
average of 45 seconds per
operat ion and fou r opera
t ions per hour).

About this sam e ti me, we
we re t ryi ng to come up wi th
a good appl ica t ion for o ur
newl y-p u rcha sed KIM-'
m icroprocessor . We had
to ld our w ives how great
m ic ros were but had not
bee n able to show them
much more than the old
standby, Lunar Lander. We
dec ided to work out a
method of using the K1M to
cont ro l and operate the
Ham II rotato r, thereby
el iminating two prob lems
at one time. to everyone's
delight. The result was so
overwhelmingly successful
we thought that other hams
m ight benefit from it.

The system we cam e up
with consists of an AID con
verter (so that the KIM will
be able to read the bearing
of the antenna), a relay
operated interface to op
erate the cont ro ls of the
rotator. and the software.
Operation of the system is
very simple. After the pro-
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mal system of looking up
the bearing, hold ing the
brake release down wh ile
operat ing the motor con
trol, and watching the hear
ing indicator. Final ly, a de
cisio n must be made to re
lease the motor cont ro l at
the correct time. W hen this
scena rio is repeated m any
times duri ng a contest, it
consumes a cons iderab le
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The I /O Device

The 1/0 device is two
separate ci rcuits , One is
noth in g more than a home
brew AID converter and the
other is a number of relays
and rel ay dri vers to o perate
the va rious contro ls of t he
rotator.

Fig. 2. Relays and relay driver. Ul -U4 -741 op ampsor equivalent; 0 1-0B- 1N41 4B; Kl -K4
- 12-V dc relays (see text). * /nstall on/o ff switch on V+ line to disable relays.

..

..
G;:::::==TO · C W· SwITCH

G===TO · C CW" SWoTCH

about 22 volts at fu ll sca le,
decreasing to 0 volts in a
l inear f ashion. By wiring the
1-mego hm pot as shown in
Fig. 1, we could set the full 
scale vo ltage to the desired
va lue of 4.7 vo lts wh ich
would take f ull advantage
of o ur AID converter.

W e also found several
volts of ripple w hich was
averaged out by t he meter.
To elim inate th is rippl e, we
used the choke-capac itor
f i lter shown in Fig . 1. The
choke ca me from a " boat
anc ho r" in the basement
and probably any audio
t ype choke wi l l be suffi
c ient. A slight amo unt of
hum at the input to t he
comparator will ca use the
KIM to turn off the rotator
motor early regardless of
the directi on in w hich the
an tenna is tu rn ing. Each 13
milli v o lt s o f ri p p le i s
equ ivalent to one degree of
rotation. In our unit , the rip
ple is sm all eno ugh that the
anten na co mes to rest at
ju st the right place. Murphy
must have been o ut to
lu nch the day we chose our
choke!

The fo ur relay dri ver ci r
cuits shown in Fig. 2 are
identi cal. One is fo r the
on/off sw itch, one for the
brake sw itch, and one each
for the two motor sw itches.
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wil l be low. The diode o n
t he output of t he com
parato r prevents the output
from going to V - , wh ich it
w ill t ry to do when it is in
th e l o w o utput state .
Simi larly, t he zener pre
vents t he o utput f rom going
over 5 volts in the high
state. This protection is im
portant since the outpu t of
t he com pa rato r is con
nected to the KIM to te l l it
when the antenna voltage is
equal to the voltage gen
erated by the AID con
ve rter.

I recommend chec king
ou t the ope rat ion of t he
co m pa r a to r c a re f u lly
before hook ing it to t he
KIM to be sure t hat the vo lt
age does not go above 5
vo lts o r to so me negat ive
value. Thi s is the o nly pl ace
in the system where a vo lt
age is fed into the KIM. Al l
other connectio ns are out
puts from the KIM.

All connections to the
KI M are as show n in Figs. 1
and 2, with t he exception of
t he powe r su p p ly. The
connect ion to the antenna
rotator contro l is made
through the l -m egohm pot
w ired as a vo ltage d iv ider
and a f il ter c ho ke to f ilter
bu-cvcle hum. We found
t hat the vo ltage across t he
meter in the Ham I J wa s
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sib le w hich m ay be gen
erated. O ur un it genera tes
voltages w ith a reso lut ion
of 18.35 m illivol t s between
o vo lts and 4.7 vo lts.

U3 is a summing ampl i
f ier for the vo ltage and also
is u sed to " z ero " t he
system. We foun d that our
KIM produced about 40
mill ivol ts when its outputs
were low. Th is was eq uiva
len t to abou t 3 degrees of
antenna rotati on. We found
tha t we could compensate
for th is sl ight offset usi ng
U3 and res istors R9, R10,
and R11. The va lues of
these resisto rs were found
experi mentally by usin g po
tentiometers and ad justing
them unt i l the ou tput of U3
was exact ly 0 volts when al l
inpu ts to U1 and U2 were
held low by the KIM. The
va lues show n shou ld work
v e ry w ell w ith mo st
m achines.

The ou tput of the sum
mi ng amp is fed to the no n
invert in g inpu t of the com
parator, U4. The voltage
from t he rotator, whi ch is
directl y proport ional to the
antenna bearing, is fed to
the invert ing input of the
comparator. Whenever t he
vo ltage f rom the rotator is
higher than the voltage gen
erated by the KIM, the out
put from the compa rator

The AID converter in Fig.
1 probably cou ld be re
placed with a co mmercia l
unit. I took the home-brew
route to m aintain m y im age
of doing t hings the hard
way. Bes id es, I t hought it
wou ld be inst ruc t ive and re
warding.

O pe ration o f the AID
converter is not diff ic ult.
U1 , U2, and U3 generate a
voltage dete rm ined by the
d igital word at the o utput
of the K1M. The higher the
dig ital word, t he higher the
voltage generated. U4 com
pares th is vo ltage to t he
voltage to be m easured
from the rotator. W hen t he
two vo ltages are eq ua l, the
com parator sends a signal
to t he KIM (U4 o utput
changes sta te). The voltage
f rom t he rotator is d irectl y
proport ional to the bearing
of t he antenna. For the KI M
to determ ine w he re t he
antenna is pointing, all it
has to do is keep changing
the digita l word at the input
of Ul and U2 unti l it gets
the highsign from t he com
parator. In our system, w hat
actua l ly happens is th at the
KIM calculates w hat the
digital word would be for a
desired head ing and then
turns t he antenna unti l the
rotato r vo ltage is eq ual to
the voltage generated by
the digi tal word .

Ul and U2 are quad o p
amps set up as vo ltage fo l
lowers. The o utputs w il l fol 
low the digital word at the
inputs (0 or 5 vo lts) and act
as a current source. R1
th roug h R8 m ake up a vo lt
age d ivider w hose output
wi l l be som ew here between
o vo lts and 5 volts. Si nce
there are eight inputs to the
voltage divider, there are
256 different voltages pos-
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Subroutine flo wcharts.

A ft e r t he ca l i b ra t ion
stage, the operator may
enter any bearing, followed
by 5T, and the computer
will do its job. It will-

1) Turn on ac power to
the rotator

2) Release the brake
3) Turn the antenna to

the desired bearing
4) Reapply the brake
5) Tu rn off ac power to

the control box
During the t ime that the

antenna is in m ot ion, the

compute r program. The
first step wa s to determine
how to tell the co mputer
how far the an tenna could
be turned in either direc
tion. To do this, we came up
with the following method .
We f irst turned the antenna
as far as possible in a
co u nte rclock w ise direc
t ion, entered the number
1lX)() into the computer,
and pressed the 5T key.
(The 1000 sho uld appear on
the address LEOs of the
K1M.) The computer inter
preted this action and read
the bearing on the rotator.
This number became the
extreme for counterclock
wise ro tat ion.

The ext reme for clock
w ise ro tat ion was indicated
to the computer by swing
ing the beam as far as pos
sib le in the clockwise direc
tion , entering the number
2000, and pressing the 5T
key . (These two actions can
be done in eit her order.)
Once the extremes of ro ta
tion are determined, the
operator enters the number
3000 and presses the 5T
key, t hus telli ng the com
puter to set al l its in ternal
math ca lcu la t ions based o n
the two ex t remes of rota
tion. If you get clockwise
a n d co u nte r cloc kwise
mixed up, the computer
will tell you by displaying
Es when the 3(X)() com m and
is entered. W e call these
steps cal ibrat ion, and they
must be done before the
co m puter can recognize
properly any commands to
tu rn to a ce rta in bearing.

which can handle the cu r
rent for your rel ays will
work very well. The relays
must be able to handle the
current d rawn by the
rotator motor and brake.
The Ham II requ ired 5-Amp
relays. We got a very good
deal on relays from Poly
Pak s They are 5-Am p rel ays
and require 10 vo lts at 100
milliamps to o perate .

D iode 05 protects the
transistor from any spi kes
developed in the relay co il
when the t ransi stor i s
turned off . It effectively
shunts any voltage greater
than vee to the V + line. I
guarantee that you wi ll zap
any transistor that is not
protec ted by such a d iode.

LE D 0 9 and resistor R27
m ay be om itted and the
rel ay hooked directl y to the
col lec tor o f the t ransistor.
We had it set up without
these two parts at first , but
found it very unnerving to
hear the relays clicking and
not know which ones or ex
act ly what was happening.
The LED will turn on when
the relay is energized, in
d icat ing w hich rel ay is
operat ing. This is particul ar
ly helpfu l in system check
out and troubl eshooting.

The fin al item I want to
mention is the switch, 51. It
is used to d isable the o nloff
relay during calibration, ini
t ia l ization, and t roub le
shoot ing. Remember that
this sw itch and relay are
sw itc h ing 120 V ac, so ex
treme caution should be
exercised. The entire on/off
power switch relay can be
el im ina ted from the system
if you so w ish, bu t you w il l
have to leave the power
turned on to the rotator
c o nt ro l a ll t he t i me .
Another sw itch should be
provided in the V + which
goes to the relay t ransistors
so that all relays can be dis
abled for ca librat io n. Thi s
switch should be left open
until cal ibrat io n IS com
plete.

The Software
With t he hardw are under

way, we began w ork on the
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which opera tes as a switch.
0 1 w i l l not cond uct un ti l i t
is forwa rd bi ased to .7 volts.
This is necessary to prevent
relay activat ion from the
4O-millivolt potential at the
output of the KIM when it is
in the low state.

Res istors R22 and R23
l im it the cu rren t drawn
f rom the buffer amp and
bi as the transistor to op
erate as a switch. I used
33O-0hm resistors since I
had quite a few on hand, al
though other values wo uld
work ju st as well . The tran
sistors are ju nk-box spe
cials . Any NPN transistor
with a gain of 30 o r more
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As the relay dr ivers operate
simila rly. I w ill describe on
ly the one used for the
power switch. The output
from the KIM is hooked to
the non-inverting Input of
buffer amplifier Ut. a 741
o p amp, wi red as a voltage
follower. The 47k-O hm re
sisto r from the input of the
buffer to ground will keep
stray signa ls and noise from
act ivati ng the relays. Wit h
o ut t hese res is tors. we
found that a z-mrcroamp
signa l would operate the
ci rcuit and t ri gger t he
relays. The output of the
buffer amp is fed through
diode 01 to the transistor,

Delay Location
Power on 10 brake release 02C6
Brake release 10 rotat ion 0206
Stop rotaucn to apply brake 0322
Appl y brake 10 power all 0332

Ta ble 1. Rotator t im ing delays.
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moving the antenna. We
can either w ait for the
antenna to reach the w rong
position and then en ter the
one we reall y wanted, or we
ca n touch any key on the
keybo ard . W hen any key is
touched during rotat ion,
the computer assumes that
we entered the w rong bear
ing and stops the antenna
w here it is so that we can
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Flowchart.

m ay m ake. O ne is attempt
ing to enter a bea ri ng
before performing the cal
ibration steps. If we do this,
the computer displays Cs.
te lling us that i t will not re
spo nd because no calibra
t ion has been do ne. An
other is enteri ng a bearing
which is not reall y the one
we wa nt and not icing it
after the computer begins

"

• ••••0.,.. .., ,,~
~"o,.,

( STO. )

,.

I

...
"U'0""

I

••"""'...."S" ' 0• •

.. ' ....•~tl" ..n'C
• 00.

...
CO''''~'OIS", . 0••

bea ring which was entered
by the operator w ill f lash.
When the fl ashing stops,
the antenna is in position. A
side benef it o f this system is
that a dig ita l readout of the
current antenna pos it ion
will be shown w henever the
antenna is not in m otio n.

Although the computer is
always right, there are some
errors which we humans
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Program listing. 0066 CJ. AC N '"'
0~7 sc BNE A:;N

0020 A9 '''' U>.< "
0058 FiI

1102.\ ."
0069 A9 U>.<01

0022 80 JrA 1701 4 . f i n. AO thru A7 &8 output 005A 01

002) 01 0063 lO A~!l 110l

(,: l 4 17 cosc ca

0025 A9 U>.< oo 006!l 17

ocee co 006;: 4e J;':P 2F'3

0027 80 J,1'A 1700 c h ar e ut put 0061' r;;

ccee co 0070 Ol

OO~ 17 0071 ... '" sr
"'. " L-:1lU:;l LDY 10 0072 1'1'

0023 10 007) '" '"'",eo, LOOftO ,..., 007'" Bli'; A.:;lit

002;) :xl BlI"ii: iocrre 007'"
oon ra ClO?ti A9 "",01

ccar A9 LI:A til t .. t 101\ 0077 01

OO)tI Cl 0078 :;z A..'!!l 1702

00;1 20 3 IT 1702 0079 ca
OO;l 02 00711. 17

00)) 17 007' sc J t:P )6)

ooy. :» 3~i: L:;C;IT 007C 6)

00)5 05 0071l C)

"" ,. "'" ••t bex ~e
CC)S ;:;: IliC 170:;)

0201 A' L:lA KI:r:'1I b1t;h <mi."" c.~u&Ch...
(0)7 00

00;8 17
0202 f1I

020) C9 0'1' 10 t est t o:< low en4 ca11~.tlon
0039 "C Jt·1' L1:tU';S

C·t;I, 21,
0204 10

e20, ttl BE:( LC.ULCW bco.::ch It ~o
OOJ~ 00

OC)O A'J izcrrr U'A 1700
020S 17

00):1 00
0207 U Q'J' 20 t eo.t f er h i c;b 1000 ca..l i~.t1on

CO)£; 17
0208 20

OO)f 85
0209 FO BE;! LCAUI tr&!lc.~ if s e

S1A VIl....I.P

0040 09
02011. 1::

0041 60
0202 C9 el:J' )0 hst for se t cal ibcstlon

R':'S

00.50 A5 LD.i. VBSVII
O~OC )0

00, 1 08
02 0;) FO 36:< lSi'rOAl br.."ch if so

00 52 ss sac 00
OlO;: 2)

0(5) 00 0201' C9 o~.p 04 t est fer bear ing

0054 85 lirA V1>3VII 0210 04

0055 08 Ol11 90 ecc 1300 brancJ> if so

00, 6 4c Jill' ) Al oa ta 39

0057 Al Oll) A9 """CO LDJI ;;::; error cod e

0058 0) Ol14 :::.;;

0059 8, S11, V.ORAl 0215 8, OISi' STA FOI:rr

00,1, 00 0216 F9

00'3 A' LD.i. V'''OR:<2 0211 8, lI1A POL'"TL

00'0 00 0218 FA

00,:> ::9 sse 00 Ol 19 85 511, PCll:l1i1

00,;: 00 Ol l 1, n
0051 85 SrA Y'oIQRi( 2 0213 4c Jr1' S'A..'lT 4is ple.r errOr

octo 00 021e 4 r

0061 4c JI'1' 23) ol10 t c

0062 3) 021;: 20 LeA! W ' JSJI IW'J' lI;et I / O val..e

006) " 021f 20

ocs, ... '" '" 0220 00

006) " 0221 '" U>.< """
l ow end I/o yel...
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en te r the correct o ne. To
show that it has stopped
without reaching its goal. i t
displays Es (fa ilure to reach
goa l). Another po ssible e r
ror o f major conce rn is that
of entering a bearing which
is greater than 300 degree s.
If this happens, the com
pu ter displays Es and waits

~ 90

for a proper entry. The Es
also will he displayed if we
try to enter a command
which it does not recognize
(e.g., 5000 in stead of 3000).

After the program is read
into the computer. the fol 
lowing steps must be taken
before the $1 key will func
tion. Place the values 00

and 02 in core locations
17FA and 17FB respective
ly. Th is should be done im
mediatel y after the program
is loaded into the computer.

Most of the program is
straightforward. However,
som e complexity was in
vo lved in determining when
the antenna had reached

the desired bearing. The ap
proach taken to th is prob
lem was to have the micro
processor calculate and
generate through the AID
converter a voltage corre
spo nd ing to the desired
bearing. The antenna is
then rotated until the vo lt
age from the rotator eq ual s



0222 rJi 02,5C A9 CO" LDA CC

022) 8,5 STA VLe.i::\D sa.ve it 02,50 CC

0224 00 02,5£ 4 C JI1P DISP

022.5 »c Jr.p START exit 02,5F 1.5

0225 4, 0260 02

0227 rc 0261 »c J!'U' ) e)

0228 20 LeAtHI JSR RAI:? get I/O val~" f or high end 0262 c
0229 20 026) 0)

022A 00 0267 8.5 eTA VBS VL

022a 1\.5 LDJ. VRAh? 0268 07

022e 09 0269 20 J 5R HE::( convert t o he x

0220 8,5 STA VHI;o;:m save " 025... 9)

022£ 01 0263 0)

022 F ic •J!:P START exU 026c ...,5 ""n~
02)0 4, 026;) 0...

02)1 1C 026E 85 ST... V"t!::::GRL f irst d1g1t

02)2 ... ,5 rasrc...L LDA VHI;;:;,;) h1gh calibrat10n value 026F OB

02)) 01 0270 20 J5 R nsx

02}4 )8 '" se t for s~btract 0271 f))

02).5 E,5 SEC VLO', ';::':;) s~btract lo~ cal1brat1on valu e 0272 0)

02]5 00 027) 06 ASL VRa l poa i t i on second d ig1 t

C2)7 90 BCC L~ROR error 1f values reversed 0274 OA

02)3 DII 0275 06 ...5L VRE:!'j

02)9 85 51'''' VCALCOO:" T Save d1fference 0276 011

02).\ 02 0277 06 IISL YEa ',

02)3 119 "" oo cleAr ... 0278 0...

02)C 00 0279 06 A.3 L 'lJIi)1

02 ) D 85 eTIl VCALFLAC i ndicate calibrat ion compl eted On... 0/\

02) £ 0) 027a 18 ,co
on, A9 "" " one 11.5 LDII VHOORL

0240 IT 027D 03

0241 8D STA 1701 set 110 thru A7 &s output 0272 6,5 ere 'lJI£!1

0242 01 027, 011

024) 17 0280 8,5 5TA ViJ:::::;G<lL place second digit

0244 119 LtAlE 0281 os
• •

024,5 1;:: 0282 20 JSR H<X third digit

0246 80 STA 170) set a r thru B4 as output 028) 9)

0247 0) 0224 OJ

0248 17 028.5 66 RCR VR::':".

0249 4c Jr.F 3TART ex1t 0286 011

024/\ 4F 0287 66 ROR VH<:X3RL th ie is input in hex

0243 ic 0288 OB d1v1d ed by 2

024C 11,5 LilEAR LD/\ POI~TL lo~ order bear1ng 0289 A.5 LDA YHEX~RL c""' put e 11/0 bit patter n
0240 FA 028A 03

024.;; ;8 '" pre pare f or subtra.ct 028B 8.5 STA V;jCRK!

024P F8 ,~ s e t ~eoim&1 mode 028C OC

0250 E9 SBC 61 cheo~ for 'illegal bearIng 02 8p 119
"" 00

0251 61 02 8:0: 00

0252 A.5 LDII POI;;TH 028, 85 s r ... ¥~ORi(2

02.5J 1'3
,

0290 OD

0254 E9 SHC 0) 0291 ...6 LDJ( V CALCO~ST

02.55 0; 029 2 02

02.56 30 BCS LQlRO)l r<>port if beari"" ba.d 029J ;0 BE.. LCAL calibrat e i f constant eqaals , oro

0257 53 0294 cr
0'<.58 A5 L:lJ. VCALFUC check for colibration performed 029.5 CA uxn ,~

02.59 OJ 0296 ;0 B.... LDIV "'="' if mult iply oompl e te

02,5A ;0 5~ LCAu:NE 0297 i O

02,53 05 0298 18 , CO set for a.d~
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the vo ltage generated by
the AID co nverter. At th is
po int, t he antenna is point
ing in the desired directi on,

The first step in thi s pro
cess was to find an algo
rithm fo r computing the
correct vo ltage for a given
bear ing. My rotator is set so
that zero degrees is exactl y

mid-scale, with 180 degrees
found at either extreme, To
develop a l inear correspo n
dence between the bearin g
and the ro ta tor voltage, it
was f irst necessary to add
180 degrees to the input
bear ing, Thi s calculat io n
cau ses the lowest voltage
to correspo nd to the srnal-

lest bea ring fi gure af ter the
add it ion, Since the A/D co n
verter works in 256 steps
across its range, we theo ret
ic ally cou ld f ind the proper
bit pattern for generat io n of
the bearing's voltage by us
ing thi s formu la : 25 5/360 x
input bearing = bit pattern.

Th e only problem wi th

thi s approach is that the
lowest vo ltage generated
by the AID converter might
not eq ual the lowest vol t
age fro m the rotator. like
wise, the highest vo ltages
mi ght not be equal. Com
pensat ion for th is factor is
included in the calculat io n,
When t he value 1000 is en-

91~



0299 A~ LDJ. V'a'0ftX1 02D) ca

0291. OC tl2na. 11

0293 65 J.DC Yi/oi;l3Jl1. tl2 1l~ 1.9 "" ..
029C 05 ,," ..
029D 85 STJ. rolOlld

OW "
5TJ. YTJIIDt _ te t l.aa

029>: OC tl2D8 0>:

029f 1.5 UlJ. r .0l\l(2 0209 20 LIIASn2 151 ·~ ,C;U

021.0 00 ",.. ..
"''', cc ce O2DB 0)

02J.2 00 """ '" DiX: YTlIIDt

02A) e~ 511. r~0lIA2 O2 OD ce
tl2J.4 OD OlDr DO ~NI LVA31<2

02J.~ 4C J ~J' LOOJ') 020' 19

02AS 95 02EO 1.9 """ t _t bit

021.7 ()2 02>:1 01

021.8 J.2 "''' U" oo e1~ f er d1vide 02E2 20 J.ND 1101 eMU f or h f t Or r1&ht

021.9 00 Ol i:) 02

01J,A )8 "",. '" 02~ 17

021.3 1.5 LOA WORKl 02£5 Fa l lil;I Ul JGHT r etAte right

02AC O~ 0206 68

02,1,0 ~9 sse B4 02 <.'7 ,1,9 LDJ. 00: l att IlOtor

02d 14 02i.8 OE

02Af' 4\: "'" D2~ eo STA 1702 turn on IOOtor

02~D '"' 02 <.1. tl2

C131 00 C1LS 11

(23 ) 90 sec lJIIX* Z C2Ee ,1,9 """"" "" "".... "'" "02!~ ~ = ClEO: e5 S1A r . u ril

C1P6 4C '" "",. C2a O.

,'" U 02F'll 20 """ J~I! J.I(

021802 02Ft n
C239 6J. Lil00llZ '" 02J'2 r e

02U 18 "" 02F) .u '"02H 6~ J.DC YLC.wD 02N DO BNI U AtL

one 00 C2F) 4 0:

0230 eo 51,1, 1700 d_ired voltaf;e D2 F6 4C J~" t es t bit

02U 00 C2 F7 611

cn, 17 " re co
02CO 1.9 "" ca po"er on ",., .. 1;:;;0 1.OFI"

02Cl 02 O2FC l'

02C2 80 SrA 1702 turn e n bo~ 02rI) c6 DEC VW.o.sr £1

02C) 02 02U OF

02c4 17 CU, DO I Ni LOOP~

02C~ ,1,9 u x oe 0) 00 Ei' lOll ha.... no" punched 1n .bollt half of th_ procru l l l

"0'" 0)01 ,1,9 "" "Ole? e~ STJ. YTlr.<: . u t _ U . _ 0)02 50

02C8 00: 0)0) 85 STJ. Y'.A3Ti:1

02C9 20 LIIA3Tl1 JSl! lIASTZ .,.,. "
"" .. O:m 20 ...,. ,lSI! SCA.'IS retreaJ!. d lal'1a1

02e! 0) ""' ''D2ce c6 D<X: YTtr.Ut om "
tl2CD OE """" "..,
02Ci: DO llll.o: L:oiI.3ri.1 OJ'"~ ,.,
02ef 19 0)0,1, r e

"" " """ O)(lll .u. '"0201 06 """. I Ni UAiL

0202 ea S1A 1702 ret..._ bru e 0)00 )6

tered into the co mputer, it th is posmon. The same is
generates a series of volt- tru e for the high end of the
ages, beginning with the meter operation. When the
least possible voltage and value 2000 is entered , the
stopping when the gene ret- same series of voltages is
ed voltage is equal to the generated by the compute r,
rotator vo ltage. Since at stopping when the generat
this time the meter should ed value is equal to the
be at its lowest point. as set sample from the rotator .
by the operator, we have We the n have a bit pattern
the bit pattern represent ing repre sent ing the highest
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point of meter movement.
By subtrac ting these two
values, we find a value, K,
which we can use in the
following formula: K/360 x
input bearing = X.

When the value X from
th is formula is added to the
bit pattern representing the
lowest point of meter
movement, a bit pattern re-

presenting the desired bear
ing results. This pattern can
then be applied to the AID
converter and the rotator
stopped when the sample
voltage from the meter be
comes equal to the voltage
generated by the converte r.
Since If0 port BO is con
nected to the output of a
co mparato r which com-



0)00: 1.9 =01 t est blt 0)47 F9

0)0' 01 0)48 85 STA FA

0)10 2P AND 1702 0)49 FA

0)11 02 0)41. 85 STI. n

0)12 17 0)43 n

0) 1) ro Il &l. LOr r . but ot f i f vol tage ~A '''' '" JI'J' DIS P d l eplAJ f ail oede

0) 14 07 O)4D i c

0) 15 c6 Dill::: V'J.\ST;''1 0J4 ~ 0)

0)15 OF 0) 4 r 1.9 U1ICHT LDA 16 right ooo t or

0)17 DO BNE LOOr6 0)50 16

0)18 a: 0)51 8D STA 1702

0319 IiC JtlP l»'JTC1l1 0)52 02

0)11. a: 0)5) 17

0)1iI 02 0)54 1.9 = "
O)IC 1.9 W IT "'''' 0)55 rr

0)1:1 06 O)S" 85 STA V'~A3Ti1

cne 8il STA 1702 ehut off ... tOI' 0):;7 OF

O)l F 02 0)58 20 won J3R AK

0) 20 17 0):;9 FE

0) 21 1.9 LDA 10 0)51. 1;,;

0)22 10 0)53 AI. Til

0) 2) 8:; STA VTIII.:J: 0)5C DO elll> LF'AIL

0)24 0;: 0)5D if>

0)2:; 20 LliASTO JSil '.J,3!1 ..... t .. t b .. 0):;3 4c JIlP 71 t _t blt

0)26 eo- 0)5F 71

om 0) ,"" cc
0)28 eli nsc VlU:;a 0)6) DO 3~ i W IT

0)29 0.0: 0)611 B7

0)21. DO 3NS L1IASTJ,;) 0)6:; 06 DiX V"oI,U Ti1

0)25 F9 0)66 .or

0)2e 1.9 LOA 02 0)67 DO Bil E LOCF7

O)2D 02 0)68 EF

O)2E 80 STA 1702 epp}y '<:rak.. 0;169 1.9 "' '''
O)2F 02 0)61. 50

0))0 17 0)63 85 STA V"JASTi1

0))1 1.9 '" o,
coec 07

0))2 04 ")" ao tocse JSR .iCA..'G rehesh <! 1.5rU.7

0))) 85 STA VTIr.:;a O)6s I F

0)J4 OE O)6F I F

0))5 20 LJ .I.3T;':' J.iR WAST.: ..ea t .. tim.. 0)70 20 JSR AI(

0))6 84 0) 71 n:

0))7 0) 0)72 1;;:

0)8 ce OiX VTII::;a 0)7) M Til

0))9 OE 0)74 DO Bl"E LFUL

0))1. 00 Ill"';: L;/I.3T'-;' 0)75 eli

0))3 F9 0)7~ 1.9 =01 t _ t bit

O)JC 1.9 = cc om 01

0)):1 00 0)78 2Il AND 1702

0)):;; 8:1 STA 1702 1'01<81" doom bo _ ")'90'
O))F 02 0)71. 17

0)40 17 0)7J 00 Bll:;; W IT ehut off if voItas' ();i

0)41 4e J MP START ed t 0)7 0 9F

0)42 4F 0)7D C6 DEC " ,1.31':'1.

0)4) t c 0)7':: OF

0)44 1.9 LYUL = IT till oed, O)7F DO BilE LOOi'8

0)45 IT 0)30 ec
0)106 85 STA F9 0;18 1 4<: JKP I1'lC1'C:t2

pares the sample vo ltage
from the rotator with the
voltage generated by the
A/D converter, exami nation
of the port determ ines t he
di rection of ro tat ion. In this
case. a value of 0 indicates
that counterclockw ise rota
t ion is needed until that
port becomes a 1. If 1 is the
original value, then clock-

wise rotat ion is needed un
til that port changes to a
value of 0 ,

Another prob lem to be
considered is tha t t he KIM
is much fa ster at issuing re
quests to the electron ic de
v ices than those devices are
at acce p t i ng the corn
mands. For example. the
computer could issue I/O to

release the brake and then was arb itra rily selec ted .
issue I/O to turn on the Table 1 lists the addresses
m o t or l o ng before the which ca n be mod ified to
m echanical act ion of re- change the various t ime de
moving the brake was com- lays whic h apply to the
pleted. To adjust for thi s rotator controls. Placing a
type of situat io n. we p laced higher va lue in any of these
vario us delay loops in the locations will increase the
program. Some of these time delay. wh ile a smaller
may be of interest because value will decrease the
the length of eac h delay delay.

rr ...
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Power Supply
The power supply we

used for the K1M was the
same one that was supplied
with the unit when we pur
chased it. For the I/O de
vices, we used a dua l-po lar
ity adj ustable bench supply
that I no rma lly use to
operate the various proj
ects in the ham shack. We

~ 94

set the supply to plus and
minus 9 volts. A more per
manent supply ca n be con
structed bu t it must be reg
ulated and must be du al
polarity. This can be done
easily with two 9-volt regu
lator chips . The minus
regulator needs to supply
about 50 milliamps, but the
positive regulator must be

able to operate the relays,
and abou t 250 mill iamps
was satisfac tory in our unit .

Although t his un it was
suff icient for ou r purposes,
an ASCI I keyboard and 4K
of memory could be added
to the system. A bearing
table fo r OX call s cou ld be
placed in the additional

memory. By entering the
call prefix , the computer
could be directed to look
up the pro per bearing and
automat ically rotate the
antenna By including more
data in the bea ring table,
the computer could even
d isplay the approx imate
distance to the OX sta
tion ._
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Dennis M itchell KSUR
510 N. Hamilton Street
Ypsilanti Ml 4S197

Antenna Engineer
- predict performance of phased arrays

with a TRS-80

Photo A. Po lar plot of two-efement array.

Fig. 1. The reference element is always centered on the x. y
coordinate system. A ff o ther element placements are
measured as shown here.

- ---- 0·•

,
,,,

question. If you are used to
thinking in term s of spacing
as parts of a wa velength
then remember this: Spac
ing in degrees = 360° t imes
spacing in parts of wave
length: 360 x .2A = 72°.

To help cla rif y any of the
above programm ing steps,
refer to Fig. 2 and al so to
photo A wh ich is the polar
plot of the well-known two
element beam, with (1 ) 90
degree lagging pha se, (2)
eq ual power divis ion, and
(3) placed at 45 degrees in
di rect ion and .25A, or 90°,
from t he re fe rence ele
ment. The photo shows the
card ioid pattern that ac
co mpanies the two-e lement
beam . Fig. 2. shows al so
that the beaming action is
at 45 degrees o n our coor
dinate system, with the sec
ond element being placed
in that direction and having
a phase di fference of 90

,w.,
I

,eo· --@
flf"'~T.,

3) The angles of ele
ments. The angle of the ele
ment is the angle whi ch is
mad e from the user's view
of the antenna placement
(See Fig. 1).

4) The relat ive ampli
tudes of elements. This is
how much power eac h of
the elements is getting com
pared to the reference ele
ment. If element #2 is get
ting the same amount of
power as the referen ce,
then the respon se to the
program wou ld be (1 ). If the
element in quest ion were
getti ng twi ce as mu c h
power as the reference,
then the reply to the pro
gram when asked thi s ques
tion wo uld be (2), and so o n.

5) Spacing to an element.
This is t he spac ing, i n
degrees, from the reference
element lo cated at the
center o f the X-V coord inate
system to the element in

=. .,

II

five pieces of input infor
mation as descr ibed below.

1) The number of ele
ments in the array.

2) The relat ive phase of
each element. This is the
phasing that each element
in the array receives com
pared to the reference ele
ment. The reference ele
ment ca n be any element in
the array, and is chosen by
the user; all measurements
of phase are referenced
against i t. The phase of the
reference element is auto
mati call y made zero (OJ
degrees. The ph ase of each
element in the rest of the ar
ray is then the d iffe rence in
phasing in degrees from the
chosen reference element.
The examples wil l m ake
this clea r.

This article is intended
for use w ith a TRS-BO

l evel 11 16K. The program
listing is for the amateur
who is interested in design
ing his own array of anten
nas and pred icting the polar
plot ahead of time. This
ability to predict and create
graphic displays on the
TRS-80 saves m e many
hou rs which prev iously
were spent i n building
antenna arrays- m any of
which never qu ite worked
as I had ho ped .

The program is set up for
an array of up to 10 ele
ments to be plotted, but
w ith o nly a few program
changes, it ca n ca lc ulate
and plot any number of
elements. A ll inputs to the
program are prompted .

The program need s only

73 Magazine. May, 1980



Photo B. Bobtail curtain with equal power division. Photo C Bobtail curtain with unequal power division.

• • 11••

.<>. .... . '.>0
\DI p.,

S ' 20'

degrees ( - 90 from refer
ence).

The correct respo nse to
the program for a design of
thi s tw o-e lemen t bea m
would be as follows:
• Relative phase of ele
ment #2? - 9(}

• Angle to element #2? 45
• Relative a mplit ude to
element #2? 1
• Spac ing to element #2?
90
• Number of e lements? 2

The program is very easy

to use once the input pa
ramete r defi nitions as just
outlined are known.

lines 20 to 540 are si mply
inputs and the ir various for
matt ing. lines 560 to 780
compute the partial s from
each e lement to the tota l
pattern of the a rray . lines
820 to 920 are format to
s ta rt the graphics plot
routine. lines 920 to 1060
sca le the pattern to be plot
ted to fit into the TRS-BO

picture format and then
start the plot to the screen.
The rest of the program
consi sts of variou s format-

... .... .. G.. E '10 DEGREE S
P.. • P.....Sf ' N DrG" Ers
p .po wr R II . TlO
S ' SP.C' IO' 'N DE' REEs ..,

,.~

ting to display the d ifferent
output routines from the
program.

The program will give the
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Fig. 4. Bird's-eve view of vertical e lement placement o f Bob
tail curtain, equal power division.
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Fig. 3. Bird's-eve view of two-element antenna array place
ment Fig. 5. Same as Fig. 4, with unequal power d ivis io n.
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following .o utputs at any
t ime during the program
once the initi al plott ing has
been done:
• Plot pattern.
• Give gain data every 30
degrees.
• Give gain data every 2
degrees,
• Rest art anot her ar ray
design,
• Give graphi c e lement
placement of the designed
array.
• Give element parameter
recap.

Fig. 4 and Fig. 5 and
Photos Band C show the
var ia tions obtai ned with
the Bobtai l curtain anten
na, c hang ing o n ly the
po wer div ision (holdi ng
every other parameter con-

stant). I t can be seen read ily
that the correct division (o r
best pattern and gain is in
Fig. 5 and Photo C.

The Antenna Designer
program can save many
hours o f fi eld work by
computer-designing an an
tenna idea. W ith thi s and
im agination , some helpful
inputs to one's ante nna in
tu ition should come.

There are some assump
tions made when using thi s
pro gram that shou ld be
mentioned, however. The
f irst is that all elements are
a ssum ed t o b e point
sources (isotropic) and the
actual pattern developed
by most real-life elements is
not isotropic. A vert ical
antenna at grou nd level can

closely compare to an iso
t ropic source better than
most and has been my ma
jo r l ine of study with thi s
program. Second, the add"
ed beaming effect intro
duced by rad iation outside
of the p lane in w hich the ar
ray lies, is not cons idered ,
And third , the problems of
mutual coupling among the
elements in the array are
not considered .

Even w ith these assump
tions, the program closel y
describes the f ield-strength
patterns from every com
pa rison made to date, and
t h e ir b e ing negl e c t ed
should not alter mu ch the
p attern o r ga in of any
am ateur antenna attempt
ed .

have ca taloged over
200 po lar p lots using a
sim ila r program wri tten in
Fortran , for va riations of 2
to 10 elements. In all cases,
they are essent ia lly iden
t ica l to other publi shed pat
terns.

If the reader does not
cherish the thought of re
typing the l isted program , a
cassette on quality tape is
available f ro m me fo r
$800 •
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Program listing.





Robert RierLftra WA8GRG
J877 Parliament Dr.
Columbus OH 4J1JJ

SWTP/H14 Get-Together
- a driver routine for the Heathkit line printer

hooking up my scope that
hex 11 is tran sm itted by the
pr inte r right after t he
matri x p rin t he ad has
reac hed the e nd of the
p rin t line a nd s ta rts it s
re turn trip. So, program
mers be awa re .

After many expe ri ments
and reprogramm ing ses
sions, I came up wit h a pro
gram wh ich see med to an
swer my problem. See the
program listing.

The prog ram was com
piled with an EPROM sta rt
ing add ress . The PORT ad
dress is the SWTP's printe r
po rt by conventio n. The X
regi ster a nd t he B ac
c u m ulato r h a ve been
saved at the beg inning and
are resto red at the end . The
se ria l d e v ic e AC IA is
always in itialized a nd
clea red . This su bro ut ine
sta rts at loca tion '( 540'.
The IH ·po sit io n opening
between l a c. '( 4E5' and
lOC. '( 540' is because o f
ano ther p rinte r-orien ted
subroutine resid ing there.

This program is by no
means the ultimate an
swer, and I am sure that
so mewhe re in thi s country
somebody else may also
have tack led the same pro
gra m problems. but all I
can say is that Heathkit' s
line pr inte r runs smoothly
and fl awl e ssly at 4800

say that th is is natu ral. but
we programmers all know
tha t this means sloppy pro
gra ms. This came to light
when I told my trust worthy
5WTP 6800 co mputer to
sta rt send ing data to my
new printer.

I made sure that all the
req uired par a p he rna lia
were p resent: R5232( line,
handshake line, se ria l I/O
interf ace. I eve n ca me up
with a program of so rts.

The Heathk it prin ter con
tai ns:

1 . O ne 256 byte li ne buf
fer.

2. Handshake contro l sig
nals. Hex 13 = Buffer full.
Hex 11 = Send more data
(16 bytes o nly). More about
these contro l signals later.

3. Three d ifferen t cha rac
ters/inc h print modes.

4. Print ac tion sta rted by
either a "CR" or when any
of the selected number of
cha racters/inc h modes are
satisfied .

The hand shake signals
were giving me the most
problems, as I d id not
know wha t actually took
place . Hex 13 = buffer full
means what it says and the
program mu st sto p sending
data until hex 11 is re
ceived afte r whic h only 16
characte rs can be sent un
til anot he r hex 11 is re
ceived . I found o ut by

and instructions knows how
eas ily he c a n become
spo iled. This certa inly af
fected my program ming. I
became care less. You might

IS BVTE CCl.NTEP • Zl:1lO

0 :11 1I"U"" .O>T TEST
LQA(' • A ' WIT>! '6 COLt<T

5 T(5'£ I" co..o(fE~

TES1 _w
OI.!TPUT ONE CHHPAC 1 Ef" TO ~ I"'ER

SEE IF ....W1 E" sEN1" I t<TERI'UPT S IQ><At.
PE S TOPE B A(CUM.
R(:SlQPE · w <'(" I S TEP
EXIT ,'PI'JE:" ROJ1 I1<E

TEPF$T~ FOR ' X' REGI STEIl
BYTE cco« ( '6.'
POI>T AlOOl< . FOR .... ' ..TER
'EST POPT 10 SEE IF l"I TIAL 'ZED

J UST ' 0 S T'<'£ 1 CH T>t[; TII'tE
CoO -o e ll l£UN
u£"'" ',,"In ••(. l'UTlALI;;E

...,,,", ~ES$.

5I>JE B "':CUM.
51>' '£ ,'W ~GI S1Ef"

J<.tF TO (o(."ICE U -ElIF<ED "..., I" n . LI""
SEE IF tJEuICE IS REAl'" FOR ~TA

I _ I ll

-~1 $ i3I C
".o.;~

•

•
..... .. ......,

•

•

Program listing.

•

" " IS~"E E_I' E S T><E .... I W E.. ·S
' l " ' E-'P T SIG/¥lt-S.
•
•1"'_' 1 ST 8'1"on

£OlE Alot' l
LooPl ~ A 9 . x

~,

lICe 1I1'tE1
(lIUTI> ~ A I . X

CPF .. 01 ' 1
lill.g lro'TEl6
( PF A 01 11
BIlE L~I

EXl191 I>TS
lI'/1E '6 U" A " EIO'

5 1A A V:T(W
_ (t; IW I>

'C( 'I ( 0(.( (IVICW

BEQ ''''.... T
E. 11~ 1>1 $

T1,.; 1 _ HI.>:"
!ell ..... h l "ol.V
~I _ U.Kof"

•

· "'<l S I S ~ L I" HI 1.... n .." .o;; FI(oJI.I'>T KlVT IHE
•

•

· STOI"H:ol.
TEHP:<P Ull.!
B'(lC!IT £QlJ
PCfl:TO: E"'-'
....n 51 EW
•
•

•
•

Ql<1; I CM"
Of" LIS,S"'"_.
S1:< , { ..-Xf>
~ -,

LOOP L(-II (I 0. I<
~~ .
~ .

ElCC LOOP
S1 .... "I<
I/SJI ' ' 'TI>91
~.

Ll o>< ' £"0»-1>
EX' TOO 1>15

•
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N ot too long ago, I pur
c hase d a He a thk it

printer, Model H14. Any
one famili ar with Heathkit' s
exce lle nt doc ume nta t ion

( ..... II(> 00
( oIL l 21'0 7 4
( 4lO3 ;:v ~

.. . ~11"( 1' 1"," 1' '1.:1' ' ••
• T"1 5~" ' '" ...-.s. l>El'£LOf'££' TO~T
• T>« "><E"".lT " L ll E " '1 UTU .....JT_,
' 11OOE1lT .. ' £UST""
·:;en Pf'Il'I.-I~'" to!.
..:a~ OHIO 41211

(.4"" :1'7
(~ FF Foe 10'
(4"'; 8() ~~

("'<IE ee. 00( _ ~7

(;4 l" :;7
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( 4114 A7 II I
C48<; W \l:;
C_ 33
( oIll", 'E All III
CofOC 3<;>

( .oK> 7t> "'" .,;:
cece 26 ' 7
( '" 2 "" 00
(00( 4 4 7
(4C!. ~4 I '
C4(7 Rt- 0'
C4(") ' I I }
( 4( " ~7 lr.'
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( ""' I :s9
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shake) codes (l OC. C4BD
through C4DE).

This in terrupt subroutine
not o nly ta kes ca re of the
inte rrupt codes, bu t also
deal s with an in he rent tim
ing problem a utomatical ly
c re a ted by the moving
printhead and data t ran s
mission . TAG "TIME1" and
" NEXT1" will adjust t hi s
del ay I mentioned . Did I
say de lay? I mea n timing.
TAG " BlTDl Y" ad justs t he
timing prob lem . Decreas
ing o r increasing t he 04
count may ca use t he inte r
rupt su bro utine to miss the
handshake signa ls (hex 11
or hex 13) and, the refo re,
cause ga rbage to be print
ed

TAG "Cl RDEV" reall y
does not need any explana
tion, as it init ial ly clears
and program s the AC IA de
vrce .

Now I'm loo king fo r a
way to use the SWTP ( T-64
at a highe r baud rate, say
4800.•

Card # _

Interbank # Exp. date, _
Signature _

Name _

s treet _

City 5 tate Zip, _

o New subscri ption 0 Renewal
o Payment enclosed $:",,=:---, 0 Bill me
D Visa D Master Charge D Am Express

microcomputing!
o Send me one year of
80 Mi crocomputing for

just $15. (l saveO V<l' 37'1..)

D I prefer 2 years for $24. II sa." 50'10)

o I prefer 3 years for $36. (I sa.... 50% off me newSSland p'ice ,)

Prog ram Desc ript ion
The prog ram's main line

sta rts at LOC. 'C4A8'; it
ends at l OC. 'C4B('. Afte r
the AClA device has been
tested to see if it is free to
receive more data, accu
mu lator A is sto red in the
de vic e ' s d ata regi s ter
'801 0' . The program then
perform s a subro ut ine that
tes ts th e interrupt (hand-

The magazine for today's
biggest selling computer.

baud without nussmg o ne
character. If you have to
take the printer off l ine
(out of paper, etc.l. the
com puter w ill loop in the
program and never lose
one character.

Relocating the program
to another location sho uld
be easy, as the prog ram is
co mp le te ly re loc atable .
This program is a subrou
tine, so all you have to do is
load the A accu mulator
with the ASC II c ha racter to
be printed and execute this
program using the BSR in
struc tion (BSR #$C4A8).
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If you enjoy drlying, you're going to get a
COMPUCRUISE. Once you see what It can
do, you just won't be able to nve without It.

\ ;
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18: 55

ThiS gadget fits into most daShboardS ., . no st.ain even in a tiny spo,ts car li ke the Mazda RX·7 .. and
once you have it. every t.ip is like f lying a Ul, The da,ned thing tells you the time. how fast you"e going. how
lar you 'ye been On this trip or since the lasl .egassing, how many m iles per gallon you·.e lletting, ei tlle' at tne
ins tant or the ave,age on the t'ip ... or ga llons per ncur at the moment 0' fa , the t.ip . . . lempe,atu.eoulside
.. ins ide (0' cootant tempe.atu.e, if you p'efe.) ... oh, it has an elapsed lime lor Ihe trip . a slop wat Ch, lap

time, an ala,m . .. how mucll fu'ther lo r you. tr ip , how many gellons more the trip will take , how much lonlle,
fa, Ihe trip at you. p,esent ave rage speed . . . yes, il gives you you' ave.age speed fa , the t ' ip, You p'ete' it in
metric, no st'ain . . . li te rs remaining, etc , Did we mention tllat it also llas c,uise conlrol eitlle, at a speed aet
on the contro l boa,d 0' at whatever speed you are I.aveling? The Compucru ise will keep you busy and enter ·
tained during any t' ip ... telling you mo,e than you wi ll ever want to know.

The Compvcruise is no t d itt icull to install ... though il does connect 10 everylhingexcept the ciga,ette
li ghl e,. Until you 've tnec computerized trayel, you haven 't found out how muell tun driving can be . It will wo,k
on any ca' 1'101 having luellnJectlon . . , and Ihe.e is a lront·wheel d,ive accesso.y gadget available lor only
14 4c;.IIPOOt Iregula,'y $5.501

The p'ice 10' the Compuc rui se is regularl y $199,95 . , . and a barga in at Ihat p.ice. We'll sell you OneOf these
tamastlc lladgets for $159,95 with c,u ise cont.ol (Mod el 44-IIPO(2), and $ t 27.95 without (Model 41.IIPO(3).Send
money . . and start hav ing fu n I

Ever had your car stolen?
The first reaction Is one 01 disbelief .. .
.. , you know II was right there!

What you want 's a modem ccmbmatron lOCk on you. ign ition .. ,
The Steal Stopper. II' s easy to ins tall arxl almost impossible to
defeat. vou can by-pass it , i f you want, for parking attendants or a
car wash. Other than that. you get a secret tour digit code and only
wililhen be abl e to sta rt the car , . . even i f you have the keys In
the i\ln ition.

Th's protection .etails for $50 , .. but we have a specettorvcc at
$39,95, Oon' t procrastina te. Order llP004

Note; Thi s product works best on Det.o lt cars, Mazda RX7
ow ners mu st orde, addilional module. llP006, which cosls $8. The
Stea l Stopper can be modified la , Me'cedes, screene. Fen ari, or
olher high performance European cars by returning unillO
manufacture. with $3, They p,omiseQuick modification and relum

PROCESSOR TECH PROCESSOR TECH SOL MOM'S SOFTWARE BALLY GAMESHARDWARE , SOL Comput"~_BK RAM SPEED READING 2 Bally vroeeccoe CassettesP,ocessor Tech Video * Mon ito r, S·loo. excellent
Display Module - Memory condition. ll0004S·$950 COURSE * _ They conSist of two

mapped video fOI S·loo,'" each, A tachistoscope simulation games: Speed Math arxl

ce' lent condli ion " T~EK,BO on cassette tor which enables Ille use. to In· BIngo Ma t ~ , lloo29S·$ tO

"ClOO9·$144 each SOL - Thi S IS one 01 tM crease reading and camp'.,. each,

beSi real l ime ,pace games flension speed s. A must for
ABA CUSava ilable today; n"e<ls 8K any TRS·80 18K Level II

PROCESSOR TECH ~DClOS·$1 1 each owner, Ooly $5 per cassett e, Abacus Paperweight_

SOFTWARE , Elecfric Peocil on ca,sp lle Orde,IIR2001, Helt y. b'ass. excellen! can ·
P'ocesso. Tecll Exteoded to. SOL -Word processor, d illon. "S024,$3 SPECIAL
Disk BASIC - rms rs fu ll n"",ds 8K _0006·$80 each

LIMITED SUPPLY
P~ICE

dIsk BASIC On 8" d,s k for
HEllOS II dIs k cont,o llers 73 MAG . AUG. '79
with PTDOS and greate, MICRO TERM Con t ains cont-cve-erat arti c le
than 16K. _ool5$ ,$70each ACT TERMINAL 'You Can Wa lch Those Soc.et TV
E.tended Disk BASIC on hannels.'" Orller _M001_$5 eac ~

c.sselte - Thi s is t!'le Same Mic.oTerm ACT Termioal IPlus shipping and haodling,1 POLYMORPHIC
as prevrouslv ment ,oned for - Need a vid eo monitor , u,

HARDWARE1M D,sk BASIC f,om Pro, 10600 Baud, good cootn-
cessor Tec h, Needs mo'e nee. "S03.S$·$l90 each s PolyMorphic Video Terminal
Ihan 16K _00I1S·$62 SPECIAL PRICE Interf ace _ Memory mappe<l
E.lended ceesene Sollw.... on 5 '/. " - This is video for S·loo bus, good 10
BASIC -Thi s Includes all system software that re· exceuent condlt,on

fi le operat-ons. advanced COMPUCOLOR Quires a PolyMo.phlc Disk 1I'S044·$ t50 eac h, SPECIAL
funcllon s for do ing more HARDWARE coruroner in a System 88 PRICE
than plaYIng games, lor

Compucolor Compute. Bool
Cabme!. 110002-$1 00 t PolyMo<phlc S·1OO C.bl·

SOLOS, CUrrER. and CON· ruse as compute, or 75
Electric Pencll - ll0003·$80 n-ats -Nice 5-Slot S·loo

SOL MOrI l loIS, _0016·$22
MHZ Color MonilOrl-BK mainf ' ame, good 10 eecer-

each
RAM, BASIC and DOS in ALS·80 lent condit ion 110049·$248

BASIC 5 from Processor
ROM. good coodi l ion. each ,

Tech - Th iS is a SImple
"S025S-$ t 400 each.

AlS·110 Operating

BASIC lor a SOLOS, CUT· system - Th" svst"m 'e·
TER. or CONSOL Momtor SPECIAL PRICE. qwr~s 12K RAM from (){X)()

and BK of RAM _00 13· CompucolDf MiniFloppy '0 FFFF, as .."'" as e,lhN
su.eo eecn - 5'/, inch, good coodit ion. 1M SOLOS or CUTTER

• P.ocessor Tecll GAMEPAC· "S026S-S500 each. SPECIAL mon 'l O' It mclucl p.s an As·
to r al)Ove 8ASIC _ Vaflous PRICE sembler,'Edl tor _00 18 lCOM
SImple garnes _00 14·$1 0,00 Compucolor 8K RAM card $l l60~ach DISK DRIVE
each

- Static RAM , good conll,·
ACCESSORIESlion. _5027S·$190 each

SPECIAL PRICE. NORTH STAR , ICOM PROM and 8" Disk

ASTROLOGICAL
Compucolor FloPllY Tape

HARDWARE 101' SOL FDOS- ThiS (fiSk
Driye- Uses eig hl·l rack car·

requ ires an ICOM S·l00
COMPUTER AND I' idges, good cconuco. NOr1h Star Floallng Point Disk cootrcnee ins talled In

4·FUNCTION "S028S-$80 each SPECIAL BASIC ca.d -With special an S·t OO 110001 ,$160,

CALCULATOR
PRICE, BASIC. new, ll00059S-$270 t ICON CP/M on 8" DI.k 101'

NOr1h S"r Floating POint S·100-Requi'es an ICOM
ASTRO" PANASONIC

BASIC c.fd (kil)-Wlth S·loo contrOller in an S· tOO
special 8 ASIC, S·loo. new cabinet. "lXI32 ·S1OO,

Giyes you a fascin atinll 'ook in lo TAPE DECKS 1IDOO6OS-$190. a ICON FDOS-II On a" Disk
~ou r person ~ l i ty t.aIIS. Compares P."",onlc RS261 US SI.....o 5 Nor1h Star Floppy Disk Can· tor S·1OO-Requires an
16diHerenj conotoanons. Canelle DeckS_With autO-Sl Op, t.oller card-SIngle density. ICOM S·1OO controller in anMat ches your aslro lollical inf lu· ,ecord level ~dju st , VU mete.s, s.roo new. llOOOOH248 S·loo cabinet. no documen·eeces 10 any day-past. p,esent. used cond it ;on; all have h~d $·100 Edge COon8C' lalion. llD033·$l80 each.or fulure. Gives in-de pth analysis heads rep laced and aligned. lor - Goid ccrvecte. new. ICOM FDOS·II 005'10" Dl.k
Of your compatibility with you r 11'1001 · $50, IlOO50-$2 each for S·1OO-Requl.es an
boss, your spouse. your lover, P,nasonlc RS260 US Siereo E.lende, Card fa. S·1OO ICOM S·loo Mini.Floppy
)'Ou. child Regu lar ly 149.95 ClSsette Dec ks- same as above. (kit}-New ll0051S·$2{l Cont' oller in an S·1OO
~POO20-S39 ,95 SPECIAL PRtCE. but also has bias switch la , each cabinet , /10004·$168.

chrome tapes. 11'1002- $50.
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IMSAI HA RDWARE
I IMSAI 8800 Maln'.ama

S-l 00_Exc",lI",nl condlilon
100087·5839
IMSAI llO/1S S-100 O'...top.
menl Syala", - P.. 'Ully
" s",,",DIed , needs. CPU
ell'd. ",.«tll.,..l eond" llon,
llSOO88,~ as 'S. SPECIAL
PRICE.

1 IMSAlllO/1SS- IOO o.-.lop-
......1 Sya'-",-II: I1. rT\ll1n
I'..me CO"e' ""$s.ng. needs
• CPU card , . xeel""" con
dIllon , asooll9 .$500 a s 's
SPE CIAL PR ICE

2 IMSAI . K RAM card _ 5-1oo.
good eono:l"hon, lIOllOM-
,...c

ASK MOM
For _ a.1s o ' Oc l_ 1980 A""'n
and E_ a n [ 110I;11_ , Tours ,
"" 0 -:J02 Nu ~ ~" ' <I"

VERBATIM MINI DISKS
For TAS-80. Pel. Apple
lPklase soec.ly ""HCIl)

10 PACK_ON L't $2«1.00
<rP007 MOM S o n ers Ille
Besl lor Ln$ Agaln '

IMSAI
PARALLEl 1/0 CARDS
I IMSAI Pa,a llal ~o c.,d

.. ""- Fou' pa,allel ports.
S·IOll ",.«lIenl c ondl llOfl
llOOO9JS-S116

IMSAI
SERIAL 1/0 CARDS

2 IMSAI seri.11fO ca rd 2·1
.. Ikill - One se"al port, full

conlrOI RS·232 cootror.
5-100. n",,,, a 00092S·$90

IMSAI SOFTWARE
2 IMSAI IM OOS V202 o " e

.. D., . tor 5 100 · No
docurnental lon bul Ih,S I,
..ppa ,enl ly IM SAI 5 ve r ~ IO"

01 C P M I", S· l00 s vs tpms
"' lin an IMSAI DIS > Co"
1l011", .OOlJ'>t;S S · $7~ ".. (.h

t TAR BElL Canetl e Inlar,
.. I.c a (kl!) Kansa , C ' IY In

"-, lac,,. ' a ' bI'lI Pha,,, "n
cOf1"''I S 100 n" ..
" ClOOf>4 S SI>O

HEAD ALIGNMENT KIT
Be$1 easeene 'ecorder la pe llead
ahgnment k,t a . a ' lallie, Sohoes
1Oa<l1"ll proDIemS, n:001-on ly,,,,

PHONE INTERFACE
!> Nowa tion Modetn

"J102A- Conneets 10 any
pfK)ne , or'\ll"ale only . good
eono:ll llOfl. -sl)21 ·S16!> each
SP£ClAL PR ICE
Nowation Modem 'aJ-Con
neel s 10 any phone.
""9"na te only . good cond~

tlOflllS023S-S'5!). S PECIAL
PRICE

VECTOR GRAPHIC
sroo

VectOt G,a ph;c ROMtR"'M
eard ~ 12K empl. ROM
SOC k",S II( PAM e . eellffil
eond '''"" _lXlOlllS ·§ lOll

4 Yeclor G.aph;c Analog In
laf'Iac. - Allow. I'IObbyISI to
"'Ierlace a"alog e xper.·
men iS. 5-100. new 110OO19-

"""
TDL ZAPPLE

TOl ZAP I'" Mon itor - S ,m·
pie monI tor. ,-ooo735-SIO.

INSTANT SOFTWARE
HALF PRICE SPECIAL
CLOSEOUT-ONLY $4

rR5-eo, l ....I I, GI ....t
Knlghls Quest/Robol creee .K·
'ISKXXl3
Cave Exp lor ing 16"'·'1SI()()10,
Doodle. &. Dis pla y 16K- " SIOOOO.
Fun P..e kage I 16...·" SI()Q.I 1.

TRS-eo, L.... I, Fln.ne.
SI.. lu s ot Homes .II:·.-ISI0012

TRS-eo. L II. Hobby
Mollel Roc try A" a lyz",·
'- ISIOO2~

BOOK CLEARANCE
UPTO 50% OFF

Take a c eeeee "', I~ You r c.lcul..
lor Illlh'um-publlSherl 0'81( 1002
- "'as S6 9!> . no'" U 50

C....... ,M' y ""I" a Compule< IEdu
comr-publ......l 1081( 1010 -","5
S99!>. now St. 00

Com pu I",r OlChona,y ,C.. rne-Jol,
puOlIS""', -al( 1018 - "',1$ St..9!>
now n Oll

FORTRAIII PfogramMl"ll lCame-
10' publlsh el) ' BI( 1019 - ",as
S7 9!> . no", U 00

FORTRAIII Work llOOk .CameIOI·
.....0115""'. -aK 1020 - "' ''5 Sol 9!>
""""S250

A Ouock Loolo. al SASIC ICamelOt·
PUOlIShert -e... 1().l.3 _ ..n U 9!>.

~'"''How 10 Buy a nd Use MIn,s a nd M,·
ClOS (Sams-publlst-' oEIl( 1025
- "',1$ S9 9!> now S!> 00

How- 10 Pf<nr..m MIC,ocomPUIe<S
Sams-puDhSher' ' BK1027_ .....
S69!>. now- U !lO

TDL SOFTWARE·DISK
I TOL f OOS & SupartlASIC

.. on 8" Oi.k _ T",s 'I!'ClUlfe S
an ICOM O,.k ccnrcne
and at leasl lOll: 0 1memory.
plus a ZAPPlE Mo nllor ,n
an 5-100 CaOln..1IAIt3", 1M
SA!. etc.). ' O()(l6!)S·SI25

1 TDL Sys l.m Soll",ar. on
.. 5'1, " di, k_ T~IS sel 0 '

system !lO!!....are 'l!'Clu"es ..
NO' I" St.. , DIsk Conl,olle,.
and a TOl Syslems Mo nilor
Board I, and eOnSISIS of
12'" BASIC, aeroc.. lorILin. ,
Ing loader, Z-80 Edllo,- a nd
Te>t P'ocesso' . 00000S·
$UO,

1 TDl Sylle m Soll",..e on
.. 5'/." dls. - This is the same

35 above . bul does nOI ,eo
QUire I~B Systems Mo nlIO,
aoa 'd I, ' 00067S,SI 90

1 TOl S ysl.m So ' I"' • •e on
.. !>'I'" d i,k - Aga ln. a s a!JO.e.

bU I reqUires a HEllOS DIsk
Co"troller .. nd I~e TOl
Syillem, MOM or Board II
lnol ll . 00066S·S170

HONEYWELL
I!> HoneyweMASR ,l) Commu·
• nications Consoles ", 'I"

TTY paper lap'-' r...."'" ..nd
punch Usro. ...,.kllk,l """,n
r..mo•...., hom ""'koce
S/1 lpped !'e.g"1 COlIel;I 01
YOU p.d up "',Mg" 1 300 IDS
S37!> Or"'" _1lt:Xl6S

MOUNTAIN
HARDWARE

7 Mounta in Hardware AC
.. Conl1011eo-- RemoI.. ...C OUI·

let conllOl. 5-100. new
OOQ<IOS.S90 ..ac".

MAGIC LIGHT
BULB SAVER

If you ... got a hgN bulb YOU """'"
our _,''''GIC l B S ""oc~ ",e'eases
,.... h'" ".pec l""Cy 0 ' a ........ bulb
'n '''''''''''' ..nd sa...s yOU ~~
on 'Iy cosls Regularly \2 50

MO S prlC.. IS §1.99 .....c~

"_ !iOO ~

HEURISTICS
SPEECH LA B

1 Heuristics Speech L.b-
.. S·IOO. used. Jal' cond.lron

JlS042S-S90 as.s SPECIAL
PRICE
Heu,istics Speech L.-bs 
5-100. ne.... .-ooa3·S1!>1

~"

CALLBOOKS
10% OFF

!JS·I!CXOl· a s S16,%. nOW S15.25
OX·lIC X02- 35 Sl!>.95, no.... $ 14.35

SHUGART
MINIDISK DRIVES

2 S"ug.rl MlniOI, k Oliv. ,
_ 11I 0 cablnel, good coecr
lion '5037·$:)00 eac~

SPECIAL PRICE

Pr'ce<; Inc lude 20 · .. dlscounl SPECIAL
PRICE Includes ffIOfe lhan 20' dlscounl

Quanllioes are Ilmlled , ,m med la fe re lund .1
ordered .'em IS no IQngef a.allaDle Please
read lermS belo'"

T[J~MS: FOB Ma, tDoro. IIIH USA lImlled
sloc• . e"'!'fYII" ng guara"'''''''' a s oes.c"bed.
you pay poslage on ""'u' ''S PRIIIIT orderS
e learly M,nlmum or lloof S10 plus s.2 !lO snop
pong and hand l.ng c har9" In USA only
DOUBLE THAT ELSEWHEPE Qo-oe<S over
$50 IIcJll !>... tor Sf\lpprng ,n Conllnenl.. 1
USA. 10 % el...."'"",e I..e "" ll ' e lund e • .
<:<'$$1. Or~ S" If:>pe(J UPS or ''''II.I,ed ma,1
only N O COO$ p...a .... Send US ' unds by
cheek or .....,....., orlloof For e red.' Cllf(J pur·
cNoses. add ~ .... liSI AE. MC or VISA. ........
bet, and e oprrahO.'1 dale Ma il 10 MOM" .
Depatlmenl 573. PO 800 ~27. M" r1borD NH
"'."

Condition 01 ........tory,
N.... _ original conla_
e..ceIlent • _ . bvl noI ln orIogin.,--Good _ 1.._ or used In ,_

BRAND NEW· fRS·80's
and accessories at FANTASTIC SAVINGS

LEVEL l! 16K COMPLETE S730 flRS -<Xl l fRICTION MO DEL PR INTER ..... . ..... S889 flPSOO!>
16K EXPANSION UNIT _ . , U 25 IT RS«12 TRACK MODel PR INTER SI35CI flRS-006
J2l( EXPANSION UNIT. . . , S52!> flR&003 liNE PR INTER lit (AND CABLE). __ .. __ _$1!>50 flRS-<Xl7
OIS"'OR IYES 54l!>eaeh l$(>aClly "OCI'IOtI.. VOU trT RS-ooa MOD II MK . __ .S3400 ITR5-006

TERMS: Sh,pmenl """"ally "" II'l,n one _ . 0 1'ece<pl 0 1YOU' orlloof '''''Ih c a s" ,..'s e eec• . money order . or creehl eard llor
m lCrocomput.... and tneee "'e<ekS lor acces,o"''''$ (Chee .s la.e two ",eekS e_Ifa 10 c lea r ba""'.1100 12.50 PER nEM 'or
HANDlING E. erytl'l lng ""II be senl 10 'fOU " ' Ih UPS ',e'\l"1 e harges COLLECT

'NOT UPGRADED USED OR RECONDITIONED LEVEL I"s WITH OLD K. EY90ARDS BUT BRAND SPANK.ING NEW
TRS.81)"S IN FACTORY CARTONS WITH FULL FACTORY WARRANTY ' COMPARE PRICES AND QUALITY AND ORDER
FROM MOMs .

SIMULATED SURVEILLANCE VIDEO SYSTEMS
$onc.. lhe 'I'lleO camera syslems are 'Olally p$ycholog~l. t.....1 IS. tl'le ""Dobly and sugoe-slrOn 0' -eee carree..s 'S lIIfI\al

det~ lhe 11'1",1'5 """".. 10 Sleal. a ll t!'lalrs 'eally rei tMd 's. de\'ICe t.....1appear, 10 be a lunct lOn lng .Ideocamera The SSV
Syslem pra.-odes ll'le busone-ssman ""I" lhe ...... delerrenl lO ClIme a s real s ys lems al .. I'acllOflof tee cost . because I"'"
cameras a nd alarm bo.es are emply of eleelronlCS. but *OUkl-be c'oolo.' <)()n't know- II'IIS. a nd SSV Systems are e .tremely
reabShC in eet..il. scee sca.n back and lOtI" and all!'la"" red neon lights .They t""'Iufe easy rnSla llallOfl. mounl on any ",all.
....... mela l conSlruct ion lruOUOhoul. ""I" """"'Ie "n,sh paInt , a llalum,"um lenS balfl!! "" Ih t.stcos.fOOlage m,,,,,,ng• .and
conve> ophCS. Slmulaled coa..a l cable and ",.. II p1ale. rT\llnufaclur.... ·s uncond'lIon,al gua'anlee , plus ....,n",o stoc. ..... .n
c1uded "" Ih a ll Otder5.

SVS 9lXI Scann,ng camera '",," ures 1!;5degree ~I"llachOn.lOffQ.ble QU"' . I rpm motor, only $ HXllrf!9UIa,1y S119 951
catalog <rPOO10.SVS-aBOStatIOnary camera IS adluSlable 10 any Ing... for ' ..ed .""'" CO'Oe'age ""th mou"hng boac.elS I-nd
hard",.. re. only S50 lreogula rly 158.95. calaloo lIPOl)ll : or 00 forst e lass "',Ih lhe SVS-2CXlO. wtlocl'l ,,",5 a soft blue "nlsn "',Ih
salIn myI..r lrom only S10!> ('egula' ly S124 951 calalOg <rPOO12. tl'le slallOnary~ '. only S5!i (' egu l.. rty $62.95IClllalog
0P0013. AI..,m bcees a 'e only S20 t'eogul••ly s.249!» calalOg <rPOO1~ and complele your look 01 ha • •ng ' ....1SU.....lianee
eQulpmenl InSI.. nee e I YOU' bu"nes$. home or cuee
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Dave Inf(rum K4TWJ
Ea.st wfXJd Vilfof(e 1201 South

Rle. II, Box 499
Btrminf(hom AL 35110

Hustler Minibeam: the Mobileer's
Secret Weapon

- two-el beam fits in your trunk

Photo A. The knock-down Hustler minibeam can be re
moved from rhe trunk of a compact au to and be in use on a
moment's notice.

ment proper to affo rd the
rotary di pole o pt ion. Res
ona tors used With th is an
tenna are not sub jec ted to
the st ress of mobile ac
tivities, so damaged and
e lec trica lly restored res
o nators should work very
we ll in this array .

Rather than adj ust ing
ele me nt length fo r res
onance at the desired fre
quency, the beam's res
o nators a re tu ned by mov
ing the ir np rods and mon
itoring reson an t f req uency
with a n antenn a noi se
bridge or indica tor. O nce
these position s a re locat ed;
a notch is filed in th e res
onator's tip rod for future
refe re nce. The antenna's
dr iven e lement may be ad
justed for operation by
mere ly tun ing fo r a 1-t0-1
swr at the desired frequen
cy . Assuming 2o-mt'ter res
ona tors are employed, the
dr iven element should be
tuned to approximately
14.250 kHz . As shown in Fig
t la), th is equals an approx
imate lengt h of 32.84 feet.
A comparab le reflector ele
ment will be approximate ly
S% lo nger, o r 34.48 feet in
length . In Fig. l(bl. we find
that this le ngth equals a res
o n a n t fr e q u e n c y of
468/34.48, or 13,S70 kHz.
Since this frequency is be
low the resona tor's range,
each side of the reflector's
e lements must be extended
slight ly. Thi s is accom
plished by va ry ing the
sc re w-s tock length for

lo adi ng of each element is
provided throu gh the use of
Hustle r mobile resonators,
and mo st o f the beam's
a lum inum tub ing is sal
vaged from an old CB beam
antenna . While th is sma ll
a rray may be fed directly
with 50-0hm coaxia l cable,
a SO-O hm unbalanced-to
b a la nc e d balun tr an s
former wi ll subs ta ntially
impr o ve o ver all p er 
formance.

The requi rements for a
two-element vagi are re la
tive ly simple: The driven
element must be Y1 wave
length long, and the para
sitic e leme nt must be e ithe r
S% longer if it is used as a
reflector or 4% shorter if it
is used as a director. The
close-spaci ng d istance be
tween d riven and parasitic
elements shou ld be approx
imately .1S wavelengths for
a reflector and .1 wave
lengths for a director. As we
have learned through the
use of triband m tntbeams.
howeve r, less-than-opti
mum element spacing is
often qu ite acceptable.

New-F ron tes mo bile an
tennas have proven thei r
outstanding ability th rou gh
numerous years of se rvice,
and thi s minibearn ante nna
performs with a lmost the
class of its full -sized cou n
terpa rt s. Band changing is
accomplished by exchang
ing resonators as necessary.
Add it ionally, 40-meter o r
8O-mete r resona to rs may be
used with the dr iven ele-

•

Theory of Operation
Basical ly, this antenna is

a two-element vagi of re
duced proportions. Center

The Hustle r Minibeam was
devised to provide a so lu
tion to this dilemma.

This ante nna described in
this a rticle provides up to 5
dB forward ga in, may be
operated on the 20-, 15-, or
1~meter bands, and will fit
comfortably in one co rner
of an auto trunk . The vaca
tioning amateur can un
pack , assemble, and erect
the antenna in less than fif
teen min utes, and the ap
proximate cost o f this array
can be under forty dol lars.
Thi s two-element beam
also may be operated as a
rotary dipole for the 40- o r
80-meter amateu r band s, if
desired .

•- ' .- ... -

•

O ne of the most useful
and co nve nie n t

accessories of interest to
many amateurs is a fo ld
down minibeam antenna . A
portable and efficient gain
antenna solves numerous
signal radiation problems
for tra veling amateurs,
weekend vac a tion enthu
siasts. or amateu rs with
limited space. Most mini
beam antennas suffer two
di stinct problems which
limit their use by todav's
"o n-the-go" rad io amateu rs.
Ei ther they are too large to
be easily transported and
qu ickly erected by one man
or they req uire a large nurn 
ber of parts to be assem
bled before each period of
use . Co nseq uent ly, man y
amateu rs merely use simple
d ipo les o r mobile whips for
th e ir portable act ivit ie s.
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about 5% lower than the
c hose n ope rat ing fr e 
q uency. Since the Hustle r
resonators may no t quite
rea ch t he p arasit ic fre
que ncy. screw-stock length
shou ld be varied in 2-inch
increments until t ip-rod ad
justment range is acquired .

Afte r pa rasitic resona tors
a re tuned to t he ca lcu lated
freq uency, they are marked
and inserted into thei r re
spect ive paras itic e le ment
sect ions. The dri ven e le
men t is then reassem bled
wi t h its p re t uned re s
o na to rs, and the basic lun
ing is co mp le te . A fina l
twe aking may be accom
pl ished with the a id of a
fie ld-strength meter. The
p a ra s it ic re sona tors a re
t hen carefu lly adj usted
whi le monitoring forward
gain. This procedure is iden
tica l to any beam antenna
adj ustments, so it need not
be repeated here.

Additional Noles
The easiest and q uickest

way to tune a ll e lements of

•
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Fig. 2. Electrical/mechan ical details of the Hust ler m ini
beam.

I· · l ,f:~~·-r~~~~ i ' 2 ~ S $1. · r"
::: o ~~- -}~; :: ::f " " _u<' __ :__ . \....- SCR E * STOCK

H .E" ENT To 100M CL.....

.NTE"". CO"' ''EtTtO ''S

.: ,.

Tuning and Adjustment
O nce the a ntenna is con

structed, it may be tuned
an d marked for la te r reas
se mbly and use as needed ,
Each end o f the dri ven ele
ment sho uld be ad jus ted to
measure 53.75 inches fro m
cente r to ti ps o f sc rew
stock. Resona tors for the
desired band should be fit
ted a nd tu ned for m inim um
swr. Next, re so na tors and
screw stoc ks for the para
si tic e lement sho uld re
p lace those on the driven
e le ment. and t hey. too.
shou ld be tuned to thei r
respec t ive frequenci es -

boom. This length is ap
p roxi ma tely .1 5 w a v e 
lengths a t 21,300 kHz : a rea
sona b le co mp ro m ise for
20-, 15·, o r f Ometer opera
tions. The boom may be cut
in the middle and fitted
with a connec ting sleeve
and mast-mount assembly
for portability"(Due to lack
of t ime, I haven't yet added
thi s feature to my mini
beam.)

..-

Fig.3. The three-section breakdown of the driven element
(see text).

may he d rilled th rough the
PCV pipe a nd aluminum
tub ing, and sheet metal
screws wit h balu n or feed
line connect ion lugs insert
ed . In order to ensure porta
bility, my d riven e lement is
broken into three sections,
each slight ly less than 3 feet
in le ngth. Each section is
marked at its inse rtion
length, a nd sc rew-type
com pressio n cl am ps are
used to secure the element
when assembled .

The parasitic e lement,
c o m p le t e wit h b o om
mounting assembly. may be
secured from an old CB
beam . Many of these a rrays
em ploy swaged elements
whic h mate perfectly wit h
the sc rew stock wh ich is in
se rted in the ir o uter ends .
Since these e lement sec
t ions are not insu lated from
the boom, they may be re
mo ved a t that poi nt for
transportation and rapid re
assemb ly. Eac h end of the
sc rew stock-fitted sect ions
should be slotted with a
hacksa w a nd fitted with
sc re w-t yp e co m p ress io n
c lamps. Approximately 12
to 16-inch lengths of sc rew
stock should then be insert
ed and the clamps t ight
ened o nly enough to hold
t he m sec u re ly . A final
t ighten ing will be accom
plished afte r the element is
tuned to frequency and its
po sition marked with a
laundry marker pen. A con
struct ion procedure stmiliar
to the a bove is sat isfac tory
fo r convent ional a luminum
tub ing assemblies, also.

The boom may be sa l
vaged from a CB beam, or a
piece of a lum inum shower
curta in rod may be utilized .
As I have learned from a
variety of rr unlbeams mar
keted in re c e nt ye a rs,
severa l varia tions of boom
lengths may be acceptable.
I, however, have real ized
good results using a 6.5--foot

Fa (MHz) 4
112 wavelength (ft.

Fig. 1(b). Determining reso
nant frequen c y.

coarse adjustments and ad
just ing resona tor t ip rods
for fine tuni ng. While the
parasitic element may be
adj usted to act as a reflec
tor (lower resonan t freque n
cy) o r as a d irec tor (higher
re son an t fr equenc y), a
slightly higher fo rward gain
will be prod uced when us
ing a reflector e lement.

Fig. 1(a). Determining ele
ment length.

Concept o f Co nstructio n
Rather than presenting a

s te p-bv-s tep-d u p I icat ion
procedure here, I will de
sc ribe this antenna in a
manner which will allow
personal ingenuity and
available part s to be used
to maximum benefit. You
can "m ix and match" ideas
as you like .

The d ipole (driven) e le
ment shou ld be co nstruct
ed first , since it may be
used independently or as a
re fe re nce to ensu re that the
othe r e lement is properl y
ad jus ted to its respec t ive
frequency.

As shown in Fig. 2, the
driven e leme nt sho uld be
insu lated from the boom by
wh atever means you fi nd
convenient . If you can't sa l
vage t hese pa rts from a
damaged CB beam, a short
length of PCV plastic pipe
may be used. An o ld boom
to-mast plate may be incor
porated for element mount
ing. and it will se rve double
duty shou ld you also desire
a rotary di po le a rrange
ment for 80 or 40 meters. A
se c t io n, or sec t io ns, o f
aluminum tubing tota ling
53.75 inches (the length of
t he New- Fro ntes Mo bile
Mast. MOl o r M02) can then
be inserted and secured to
the PCV plastic pipe.

Each e nd of these a lu
m inum sections is fitted
with screw stock (from any
ha rd wa re s to re) wh ich
mate s with Hustl er re s
senators for the desired
band o f opera tion. Holes

112 wavelengtH (ft.) = 468

FQ (MHz)
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this antenna Involves using
an antenna noise bridge
and general -coverage re
ceiver . The noise bridges
manufa ctured by MFJ
Enterprises and Palom ar
Engineering are ideal for
this operation. Co mplete
antenna tuning procedures
are Included in the MF J and
Pa lomar instruction man
uals.

Assuming band-to-band
co lor cod ing is used to
m ark element po sitions and
resonator t ip rod s, the col
lapsed beam can be recon
st ruc ted Within a matter of
minutes. Mobiling am a
teurs ca rry ing an antenna
simiha r to this array in the ir
au tos are thus ready for
hilltop Dxing .

While I haven't (yet !) in
vestigated the possibility of
using an extended boom
and trying a 4O-meter beam,
the concept looks very
promising.

Sec t io ns o f alum inum
tubing salvaged from a

6-meter or CB antenna may
replace parasitic element
resonators when thi s array
is used on the upper part of
10 meters. Merely calculate
their approxima te lengths
and install tubing in the
place of the resona tors

Conclusion

The pint -size beam
antenna described in this
article is an o utstanding
performer for any amateur
setup. This little gem can be
stored and used as re
quired , with min imum
assembly and tuning time
required . The beam will
substantially outperform a
dipole or vertical. and its
cost is quite reasonable.

I would l ike to thank Er
skine Jackson W4CF C for
his clever ideas in the con
struction of the beam's
driven element- lack op
erates mobile and portable
quite often, and thi s fold-up
concept wa s his ideal solu
tion .•

ELF!
THAT

RI
QUALI

KS
Hustler fixed station two meter gain antennas.

G7·144

G6-144B

2·MB 11

2-MB 5

Clearly the choice of
those who know quality.

I
•

It I

~""
INCER

~

Ave .. Kissimmee. Florida 327413275 North B

Hustler is the choice of those who know
quality. Because we're known for precision
engineering and electronic expertise,

Only the finest materials are used
to make a Hustler amateur
antenna. And each model is the
result of years of design excellence.

From easy and precise assembly
to outstanding long-range trans
mitting and receiving, Hustter
quality speaks for itself. See your
dealer and find out why!
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Mike Co lvin WDfAKB
H20 4Jrd Slff'er
Des Moines JA SOJJJ

Keilh Greiner AKIQ
42/ N. Pteasant Hill Blvd.
Des M oines JA 50J J7

The Pope Comes to the Cornfields
- and Iowa amateurs provide the communications

Photo A. Charles Corcoran WBOURB consults with one o f the 3,(){H} emergency health teams while Pope John Paul II
(background) celebrates mass at Living History Farms. Red hearts and flags were used to help the public identiiy health
teams. (Photo by the official papal visit photographer, Ed Mulvin WBOfFF)
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Photo B. A port io n of the crowd which came to Living History Fa rms to see Pope John Paul 11. Preliminary estimates in
dicated that in this group there could be as many as 50 coronary heart enecks. six births, 10 deaths, and 1O,O(}(} faintings,
depending upon the weather. (Photo by WB0/FF)

Operators Partic ipat ing in the Papal Visit Operation
Ralph Wallio WIRP K. Chairman
Bob McCaflrey KIeY. Manpower
Keith Greiner AK80, Manpower

Mike Colvin WDtAKB, Public Relations
Gary Liljegren WISH, Contro l Manager

Charles Stover WIZZM. Control Manager
Tom Hildreth KIHTC, Control Manager

Operators in the l ield during the visit included the following,
plus others Irom the Des Moines RAA. the Southwest Iowa
ARC, the Midlands ARES, the Northeast Iowa RAA, and
groups in Story, Boone, and Jasper counties.

U su all y . w hen hams
hear the word " disas

ter." they think immediate
ly of tornadoes, hurricanes,
earthquakes, and other d is
p lays of t he p ow er o f
M other Nature. The Ama
teur Radio Emergency Ser
vice is well kn own to the
publ ic for its activi ties dur
ing d ire emergencies of that
kind .

But la rge crowds of peo
ple also can pose a life
threatening emergency un
der certain ci rcumstances .
The prospect of such an
emergency .seem ed very
real to the planners of Pope
John Paul II 's v isit to Des
M oines. Iowa, on October
4, 1979. To amateur rad io
ope rato rs In I ow a, t he
Pope's visi t pro v ided an
un usua l opportu n ity to
hel p aver t a p o t ent i al
disaster.

For two weeks prior to
the Pope's officia l an
nouncement that hi s tour of
Irel and and the Un ited
States would include a stop
at living H istory Farms in
D e s M oines . c i ty and

church officials considered
the visit to be a strong
possibility. Thei r initial ela
tion was tempered by the
fi rst officia l estimates of
t he expected crowd-be
tween 200,000 and 400,000
persons.

A c row d of such
ma gnitude in a large city
such as Boston o r Chicago,
other stops on the Pope's
tour, would be no greater
cause for concern than the
turnout for a tickertape
parade or other public
spectacle . But In Des
M o ines, with a total popula
tion of on ly some 236,000,
the prospect of doubl ing o r
t ripling its size for even a
few hours caused c ity and
state officia ls to become
very concerned that facil 
it ies in the area would not
be able to handle the huge
crowds expected.

It was immediately dear
that the cooperation of
many vol untee r groups
would be necessary to avert
potential disaster. Amateur
radio services were offered
to the Papal V isit Coord i-

NIAJI
N8AKD
KIAL
KIALD
NeALX
WDeAMA
NeANP
WAIAOR
WAeAUX
WAeAWA
NIAZ
WB7BCI
KIIBGJ
WDIIBKO
WBIBLR
WBIBOR
WBIBQV
WAIBRU
WDIBVC
WDIBVG
KAICHK
WBICMC
WDICPD
WBICPR
WDICSH
WBIIDEB
WAIIDEI
WIDLN
WDIIDOK
weco

WBrlOaN
WDIIEBS
WIlEDa
WDIIEGR
WDIIENV
WAIIEYG
WAIFFZ
WAIIFOG
WDIIFRE
KAIIFRW
WAtGAZ
WDtGDO
KtGlD
WBIIGIL
WBIIGHK
WBIIGXD
KIIHFU
KIIHHF
WDIIHII
WAIIHKT
WDIIHRC
KIIICM
WBIlIFF
WIIIYW
WIIIZK
WD9JCX
WBIIJFF
WBIIJGJ
KIIJRQ
WBIIJTQ

AIIIK
WBIIKXJ
WAIIKZB
KIILHW
KIILKH
WIILMP
WAIILTX
WBIIMBZ
WIIMHC
WAIIMIT
WBIIMMS
WBIIMTZ
WBIIMUB
WAIlMUG
WAIINAA
WIINKV
NIINL
WBIINSH
WBIINVL
WIIOIC
WIIOMV
WBIIOUL
KIPCG
WBIPDX
WIIPKW
WIIPZN
WB80AM
WBIIRMN
WAIlRVD
WBIIUFL

WAIITBG
WBIITEY
WBllny
WBIlDT
WBIITWW
KIlUA B
WBIlUC K
WBIlUIU
WBIlUOZ
WBIlURB
WBIUUL
KIlVEB
WBIIVLL
WBIIVUt
WB4VWV
WBIIWOE
WAIIWYW
WIlWL
KIIXD
WBIIYOD
WBIIYTI
WAIYXM
KOZAt
WBIIZKU
WB9ZMV
WBlIZac
Koza
WAIIZUR
WBIIZWE
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Fig. 1. The Amateu r Radio Communications Network shows the control network with
three sub-control stations and five distant stations (top right) report ing into it. While both
the Farms Cont rol and Airport Control stations communicated with their reams on
146.52, no interference was experienced because the two teams were across town and
used less than one Watt o f power.

Phoro C. Committee chairman, Ralph Wallio W()RPK
coordinates with state o fficials from the communications
center in the basement o f the Lucas State Office Building.
five m iles east of Living History Farms.

Si multaneously, detail s
of the commun ications sys
te m we re worked out. Ama
teur commu nications were
ass igned to meet severa l
critica l needs. Roving emer
ge ncy medica l teams from
the loca l Heart Associat ion
and Red Cross wou ld need
communications from their
positions in the crowds at
the Farms and the Des
Moines airport, back to five
fully-equipped f ield
hospita ls at those loca tions.
Further, a number of wa lk
ing pilgrimages from park
ing areas three to fou r miles
away from the Farms were
planned, and communica
tions checkpoints a long
each route were needed to
deal with crowd control
a nd medi cal problem s.
Co mmunica tions also were
needed at each park ing
area so that shu ttle bu ses
could be dispatched effi 
ciently to pick up new ar
rivals . Finall y, the Iowa
Development Commission,
which is responsib le for pro
vid ing tourist information,

hams from al lover the state
and beyond would be need
ed to meet the manpower
requ irements of the visit.

Organizat ion wa s the
fi rst o rder of business. A
special committee wa s
formed with W0RPK as
chairman, and dut ies were
delegated. Manpower re
cruiting was the biggest ini
tial job, and the ta sk of ca ll
ing hundreds of amateurs
locally and in nearby states
was begun immediately by
KOCY and AKOQ. Emergen
cy coordinators and cl ub
presidents from all over
Iowa were contacted. A
detailed request for volun
teers was released through
the wire services. W1AW
was asked to broadcast bul
letins requesting assi stance.
In addition to contacting
Des Moines club members
indiv td uaflv . announce
ments were made on the
week ly nets and in the
DMRAA news letter, Static
Sheet.

CO.._ATOOOIS~T
"'T Sf ""T~OC..-s OOUIla<

I.",.,,, 8

nating Team, a grou p of
city, sta te, and chu rch of
ficia ls, by the Des Moi nes
Radi o Ama te ur Assoc ia
tio n soon after news of t he
papa l visit was made pub
lic. Short ly thereafte r, but
on ly fo ur weeks before the
day of the Po pe's a rriva l,
Ralph Wallio W0RPK was
co nta c ted by t he Iowa
State Government reque st
ing a prel imina ry meeting
to di scuss potent ia l se r
vices.

The first meet ing he ld
with state and city offic ials
incl uded W0R PK, W0SH,
W0ZZM, and KOCY. It wa s
obvious from the sta rt,
when the state requested
1,500 rad io-equ ipped op
erators, that loca l amateu r
organizational and commu
nicating capacity would be
tested beyond the usual !
Fortunately, the DMRAA
wa s not starting from
sc ratc h. l ocal hams pro
vide co mmu nicat io ns for
many annual events and
maintain two wide-area
coverage 2-meter FM re
peaters. However, by the
time this first meeting was
over, it was apparent that
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law enforcement agencies
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Fig. 2. This o fficial map of the cit y o f Des Mo ines shows the various elements of the
amateur radio operation in perspective with some of the other activit ies o f the day.

hours.
The commu n ications

plan worked out by the
Amateur Radio Planning
Co mmittee estab lished five

Photo D. A n estimated 350,lXJO people gathered at Living Histor y Farms. The altar for the
papal mass is located in the center of the photograph. The buildings at the upper right
contained the amateur radio " Farms Centro!" and the main hospital facil it y. Three other
hospital facili ties were located in tents along the perimeter, just outside the border of this
photograph by Bilf Dennis K0UKN. Bilf took. the pict ure from 7,000 feet as he piloted one
of the very few aircraf t alfowed over the site.

requested on-site communi
cations fa c ilit ie s at in
terstate rest areas to give
the inbound d riving public
the latest information on
traffic cond itio ns and ava il
able parking.

Through subsequent
week ly meetings of the
co mmittee, myriads of op
erationa l detail s were coor
dinated . Comma nd station
locations, equ ipment and
a nte nna s, o pe ra t ing fre
quencies, portable and
mobi le location ass ign
men ts, base-station man
agers and crews, and secu ri
ty clearances were all co n
firmed. Throughout the re
ma ining weeks, coo pe ra
tion from state a nd loca l of
f icia ls was exem p lary .
There was no doubt that
amateur commu nicat ions
were to be an integral part
of the public safety plans
for the Pope's visit.

On Monday, October 1,
just three days before the
Pope's arriva l, a final public
services briefing was he ld
which included top officia ls
of the Iowa State Highway
Patrol. the National Guard,
several county and local
law enfo rcement agenc ies,
the FBI , the Secret Service,
the Red Cross, the Heart As
sociatio n, and other o rgani
zations charged with crowd
respo nsibilit ies. It was with
some pride that W0RPK
provided details of the
co mmunicat ions plan that
amateu rs had put into op
erat ion.

Final plans for the VISit
call ed for the Pope to arrive
at the Des Moines airport at
1300 hou rs. He was to be
shutt led by he licopter to a
tiny rura l church nine miles
so uth of Des Moines where
he would meet with the
church's pa ris hioners. f rom
the re he would be flown to
Living History Farms on the
western o utskirts of Des
Mo ines to say mass for
some 350,000 people. His
depar ture was schedu led
fo r approximately 1 630
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Photo E. A f ter the papal visit the public wa lked a quarter of a mile to Interstate 80 where
some 2,000 charter buses and hundreds o f shutt le buses were parked. (Pho to by KOUKNj

Photo F. Members o f the public are show n leaving the Living History Farms site after the
Pope departed. {Pho to b y KOUKNj
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plex were set up at living
History Farms and the air
po rt to assi st the fie ld
hospital s in those locat ions.
Another sate llite cont rol
station was to be put into
operation on 22/82 to assist
the shutt le bu sing p lan.
Fixed portable sta t ions at
strateg ica lly located rest
a reas on the in terstate
highways were to commu
nicate with the command
post via 34/94 or 75 meters.
Command post communi
cat ions with the airport, the
Farms, and shutt le bus sta
tions were to use 60/00.

Two operators were as
signed to ass ist in eme r
gency communications at
the country church about
nine miles south of Des
Moines .

To complica te matters,
both of the local repeaters
were struck by lightni ng
about th ree weeks before
the expected visit. This is a
most unusual occurrence,
since the re pea te rs are
located about five miles
apart. The resul t was a
flurry of activity in which
the 34/94 repeater was
rebuilt from the circu it
boa rds on up . In add ition,
WB0MB Z a ssemb led a
backup repeater, and the
Iowa Department of Public
Safety provided a modified
commercia l repeate r as a
seco nd backup.

On the day of the papa l
visit, everythi ng was ready.
The command post and sat
elli te cont rol stations had
bee n set up two days earli
er. Commitments from ap
proximately 150 operators
ha d been re c e ived , in
cluding 30 operators from
the Oma ha/Council Bluff s
area . This large block of
people was ass igned as a
grou p to ass ist with the air
port operation.

At 0430 hours on Thurs
day, October 4, the commu
ni cati on s sys te m com
menced operat ions . The
early work of the Planning
Committee was now over,
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Photo G. This is the view overlooking the press and broad
cast communications tent. Members of the press may be
seen just beyond the tent. The vertical antenna in the fore
ground is for military communications. (Photo bv WBOJFF)

(most hams brought extra
batteries), there we re no
major equipment problems.
It was gratifying to every
one involved that the many
hours of intensive plan ni ng
pa id off.

Fig. 3. This official map of the Living History Farms area
shows the two control stations in the area plus details of
the walking pilgrimages. Ham radio operators assisted
with emergency medical communications along the
pilgrimage routes.

presence of ham rad io com
municat ions.

All systems functioned as
planned, and aside from the
failu re of a few ha nd-helds
due to weak batteries and
long ho urs of operat ion

airport were over 100 se
ve re ly ha nd ic ap pe d in
whee lc hai rs who were
placed at the very front of
the crowd so that they
could be sure to be greeted
by the Po pe.

By mid-morn ing. opera
tors at fie ld locat ions at the
Farms a nd a irpo rt passed
the message back to medi
ca l staff that many blankets
were desperately needed. A
call went out to nearby
motels, city hosp itals, the
Iowa Highway Patro l, and
the Air Force Reserve. In
response, several thousa nd
paper b lankets, blankets,
and plastic bags were sent
to help cut the wind and
kee p people warm.

Ham radio activities dur
ing the day included much
more tha n crowd control
and ca lli ng fo r blankets.
Operators provided va lu
able ass istance to medica l
teams. Two doctors from
the Omaha/Council Bluffs
area, N0AZ and WB0ZWE,
came to help o ut for the
day. Ham s han dled a wide
va riety o f prob lems , in
cluding 250 reports of miss
ing children and adults
which were fed into a spe
cia lly-desig ned computer
system o perated by the
Iowa Department of Publ ic
Safety. Othe r emergencies
included 14 suspected car
diac cases, 2 concussions, 3
sprained ankles, a lacera
t ion, a broken arm, and an
impacted wisdom too th
which was dealt with by the
staff dentist a t the ma in
field hospita l. As. it tu rned
out, there were no deaths or
births despite expectations.
Medical emergencies were
min imized by the effec tive

At about 1030 hours, dur
ing the peak of the foot
traffic at t he Farms area,
crowds passing some
checkpoints were estimat
ed at 4,000 to 6,000 per
hour. Official es t ima tes of
the total crowd that even
tuall y gathered at the 40
acre field were 340,000.

Some pilgrims had ar
rive d at livi ng History
Farms on Wed nesday eve
ning to beat the expected
throngs. They spent the
night huddled together in
sma ll groups as tempera
tures dipped into the mid
thi rties. By the time the
communication system
went on the air at 0430,
1,000 to 2,000 people per
hour already were walking
past some of the check
points. The field operators
assisting the medical teams
at living History Farms and
the airport repo rted in the
ch illy ea rly morn ing hours
to the Des Moines Co llege
of Osteopathic Medicine
and were greeted with hot
coffee supplied by KOCY.
They were loaded aboard
buses and taken to the air
por t and va rious pi lgrimage
staging areas . From the re
they wa lked w ith t he
marche rs to the Farms,
alerting medical teams of
any medical emergencies
en route .

a nd e veryo ne a nxious ly
waited to see how well the
adv a nce prep ar ati on s
wou ld payoff .

Crowds at both the Farms
and a irport were greeted by
a very chilly dawn. Shortly
after sun-up, a cold breeze
began to blow, chilli ng the
gathe ring spectators who
we re clad for temperatures
in the mid-sixt ies. The wind s
contin ued throughou t the
day. While thermometers
rose to 48 degrees, the wind
chill dropped the temper
ature to an apparent, frig id
25 degrees.

As the crowds gathe red,
the cold wind took its to ll.
Field hospitals began t reat
ing people suffering from
various degrees of expo
sure. Spec ta tors at the a ir
port faced directly into the
wind while gathering on an
embankment at the edge of
the runway apron where the
Pope was to arrive. Among
the 1 5,000 pe o ple who
eventua lly gathe red at t he
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Photo H. A few of the airpor! medical teams take a break
just outside the Airport Control van. Each control sta tion
had two transceivers . One was used to communicate with
medica! teams on 146.52 MHz and the other was used to
communicate with the Lucas Control station on 147.60/00.
(Pho to by Charles Stover WOZZMj

Photo I. Some of the airpor! operators took time out for
this group picture at the end of the day. (Photo by'
W@ZZMj

The Des Moines Rad io
Ama teu r Association's in
volvement with the Pope's
visit has helped cement
much closer ties with Iowa
State Government and law
enforcement agencies and
will ens ure more effec tive

use of amate ur communi
cations in un plan ned emer
gencies. It a lso has given
amateurs involved an op
portunity to establish in the
future an effective com
mu nica t ions system that
can be ut il ized in many

kinds of public service
situations. In short . the
Po pe's visit was much more
than a re li gio us experience
for Des Moines residents. It
was an opportunity to es~

tablish and field-test a life
saving communications sys
tem that will benefit the
public fo r many yea rs.

Ham radio o pera to rs in-

valved in the Des Moines
operation can certainly
take part of the credit fo r a
comme nt which came from
t he coordi nato r of the
Pope's US trip. The coor
dinator commented that
the stop in Des Moines was
more o rganized than stops
in all other cities com
bined .•
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#1 BARGAIN!

73 Magazine doesn't hide what's in
side with a fancy cover . The table of
contents is the cover. Right from the
start , you know that inside 73 are the
quali ty and q ua ntity o f articles
you've been looking for in an
amateur rad io magazine.

73 Magazine ha s articles o n
everything, from the new ham bands
to moonbouncing to mountaintop
ping. Plus. 73 has the m ost th ought
provoking editorials of any amateur
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55995
55495
559,95
55995

For 144 and 220 MHz, Developed by
WB 6NMT for his pioneeri ng 220
MHz wo rk. These modern designs
meet the demanding cr iteria re
quired by all serious VHFers : High
gain with h igh eff iciency : good
mechan ical strength without add i
t ional b oom structure . vertical o r
horizontal mounti ng : all ele men ts
'I, ' th roug h the boom ; integral 50
ohm 4:1 balun included Models for
each sub-band fo r optimum pe r
fo rmance where you want it .

R IW 19 ANTENNAS
• Outperforms all o thers
• 24 degree bandwidth
• Hand les legal powe r
• low VSWR. under 1.2:1 at

432 MHz
• Hand les 434 MHz ATV also
• Easily arrayed for increased gam
• lightweight at 1.3 Kg .

NMT·1 11144 or 146
NMT·11 /220 or 223
AIW-19/432 or 441
51-23/1296 MHz

All p rices FOB San Diego.

Call (714) 299-9741
P.O. B o lt 82183

San Diego, CA 92138 .... ee

o Freedom ®
Free voursen from crvs
tars with this VFO f or 40,
80 and 15 meters. Creat
for many old t ransmi t
ters! $64 .95

Pk'u e acid $2 per onIe-r. or $3 for tombin 3- \
t iOn5 , for shilllling I handling.

I
I(~Kantronics I

(913) 842-7745 I
1202 E. zsroStreet I

.. ~~~n.£.f~~s~~~~

r--------------,
I 2 watts QRP I
I go a long way! I
II 0 Rockhound ® I
I~ TWo f Ull watts CW out 
I IIiIi put! cnoose 40 or 80

I meter models. weighs
less t han 6 ounces.

I Crystal control, 12·15
I VOC.525.95

1080408 '0
I Covers the Novice par.. ! I(;:JII

I
nons and more on 40 81::1.:1
and 80 meters for CW

I receiving . oruv 3" ov 5"
I ev 7" and 24 ounces!

589.95
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fNHUl NEW YO RK'S FA STE ST GRO WING HAM DEAL ER

~. "'"-~-=--r:::: . ...---..... ,.. , .
A · ~ _.~

ONEIDA COUNTY AIRPORT TERMINAL IUILDINQ •
:~': ORISKANY, NEWYORtt 11424 WA:':SH

Cd TOll Fr.; 1·800-448-7914 Nt. YDrk Stili RUldents tall : 31 ~337·?622 or 31~331·02G3

LARUE ELECTRON ICS
CUSHCRAFT ANTENNA HEADQUARTERS

-e. ~J;o 1lJorlJ -.

aJSHOI.AfT "",,,,",N!'jU, 2· M£TE . , "n.l', ", ' ' '-I I• .\lt1~. AIt1·" . AIt1-2Wf , A101·22 , AFM.·4 D, AJl· ' , AU·'.
.uu-l17, A'fS.'17, 114• • , u t.., A1" S"'. A ' 6oSI , A16o\"PIl:, An ·Sit, A:l2-Sit, .\l 41. \"I'it, AaJ:·l'" AI'IlI Il"'\"I'K
6oM.1"TU AM- ) , AM-S. As.-., AM-II, .un..SIIl AI'IlI ,u... , ,,..MHZ. , ,u,..1. ,u,..ll . AFM._I .D, AMS-I M ,
,ult-I M A.'ill A'fS.JM . 4M-MHZ.: A4M-1I , AU t-II , AFM_D AI'IlI AU·U • . osc.ut: AI4Y·MIl, "'.....In: ,
AI 44-2Wf A.'ill A4l 1.2Wf. HI' : ' ''lCU, 11-4<D, l'I ·lCU. n -4CD, n.lCU, ,ulo-' . AD-)4 , ATV-l , ATV" AI'IlI ATV·'
!lUTl IlUGS, lAC- , ......1) LAC I . ICOM nAN5CB\'UtS: )C·ns . IC-JI.lS. IC-!ll, IC-ItlA, )c· lnA, IC-J,"""
IC-l... Ie""': , Ie.MI,. IC'St! , IC-U 'P AI'IlI IC-19IAC.. ICOM ACCESSOItl£S ALSO IN STOCK . 8ItIJ) MODEl U
A.'m U l ' '1'AITMEn:lts. TABLE·, El£MUiT'S A.""ll OC-II EC·' CAIlJIl'N(; CASES , ..v.'TENl'iA SPEaAUSTS
I. M.FTU A.""ll 4tf."lHl.., AMATl'.1.II AI'IlI CO M..'(U :U AL. MOllIU A.'ill flUl) STATlON ANnNNU (:DE
lIOTATOIIS, n lt TAnf"l;1STl'1 121t..., HAM..JV tis. .... (l)-4S ' " S.00.von AI·J2·n u . .... a U .DiN COAl'.
"-"1) ItlTI'OfI CAllU 1I'2Au l ln n "-~:NNA PIlODUCTS , BARKEI • lllUlAMSON CO Alt S '&Yf(H ES AI'IlI
DfJ'OU KJ'n . \'Hf F.NG'NURING !·Mfl"l l BlUE I..lNE AMPUflEIIS. I'OII"EI SIJPI"UU "-"ID MANY 0THl1
KJ'n "-'ill " IT UNITS AVAlLABI-E. HAM-un, HJL-I $19.' 1, HK·2 SIt ,' l . lU!.·'M $ It ,n , HJ( " 1,U. n AI'IlI
HJ( . tA 11lCl1lOl'olC UYUI ....n . CES J MlA MlCltOPAD $u.' J "-'ill us MIGlODIIU-E11 .....n . n a NEil'
",VA.o,;n ' 'ON-GU SS'' !·""n f l , n"MHZ . "-"Itl U "MHZ. MOBU.E AvrENN,u IN STOCK. N1 '&' ITI.M, THS
H l'CTlIONlCS MODU PA I . ' G II · 'AIT IN. , " ""An-5 ocn J·M£'ITI F"" IF AMP'LlFUIl , C IIl-: 1lT FOil
HANDll .TALIU.1 S /\.ND I'ORTAlIll S , .• S, Itlll RADIO "-'>tATUII CALl-aOOK S, U.S. • ".n , POIlH C N $IS," ,
COMING 'lOON , n il Nl\l'lCOM 1C·1'" J.MFTFI SYNTlIESlLEDHANDIE_t lll ltlE! 7l, 1. C1NE l Al lIE Kl HAM .

l .. R,,~ [I~ctron;n , 1112 CRANDVIEW St RE ET , SCR ANTON , P A. 18>09 · Ph . (7171) 41.2124

Featun ng veeeu. teem. Drake. 'ten-tee . S.....an . DenTron, MIdland . ~OK. MFJ . MIc rowave
Module. Tempo . Astron, KLM . Hy·Gain. Mosley, Larsen, Cushcralt. Hustl er. Mini Products.
Bird. 051. Mirage. Vibroplell . Bencher, Into-Tec h. Un iversal Towers. Callbook. ARAL. Astahc ,
Shure. We sennee 6veryrhm g we sem wnte or cal l lor quote. You Won 't be Dipppoinied.

We are just a few minutes of/the NYS Thruway (1·90) Ell II 32
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COMPARE THESE FEATURES WITH ANY UNIT AT ANY PRICE
• FREQUEN CY RAN GE : aecetve and transmit : 144.00 to 147.995 MH z,

5Khz steps + MA RS-CAP and MULTIPLE OF FSET BUI LT IN.
• ALL SOLID STATE-CMOS PL DIGITAL SYNTHESIZED.
• SIZE : UNBELIEVABLE! ONLY 8 3 / ' " x 2 3 /8" x 9 314" . COMPARE!
• MICROCOMPUTER CONTROLLED: A ll scanning and freque ncy-contro l

runcucne are performed by microcomputer.
• DETAC HABLE HEAD : The contro l head may be separated from th e radio

for use in limited spaces and lor securlly purposes.
• SIX·CHANNEL MEM ORY: Each memory is re-prog rammable. Memory is

retained even when the unit is turned off.
• MEMORY SCAN : The six Channels may be scanned In ei1her th e "busy"

or "vacant" modes for qu ick, easy location of an occupied or unoccupied
frequency . AUTO RESUM E. COMPAR!i 1

• FUL L-BAND SCAN : All chaMels may be scanned in either "busy" or
"vacant' mode. This is especially useful lor locating repeater frequencies
in an unfam il iar area. AUTO RESUME . COM PARE!

• INSTANT MEMORY-1 RECALL : By pressing a 6utton on t he microphone
or front panel, memory ceeooer t may be recalled for immediate us e.

• MIC-CONTROLL ED VOLUME AND SQUELCH : Volume and squelch can
be adjusted Irom the m icrophone lor convenience in mobile operation.

• ACCESSORY OFFSET : Provides three additional offset va lue s : +0"
MHz , +-1 MHz and +-1 .6 MHz . Other offsets may erec be obtained.

• 2S WATTS OUTPUT ; Also 5 walts low power for short-distance ccmmun-

tcauon.
• DIGITAL S I RF METER : LEDS indicate signal strength and power ou tput.

No more mechanical meter movements to l all apart!
• LARGE 'Iz- INCH LEO DISPLAY: Easy-to-read t requencv display

minimizes "eyes-ot t-tne-road'' time.
• PUSHBUTTON FREQUENCY CONTROL FROM MtC OR FRON T PANEL :

Any frequency may be selec tee by pressing a microphone or tront-pener
switch.

• SUPERIOR RECEIVER SENSITIVITY : 0.28 uV fo r 2Q.dB quieting. The
squelch sensitivity is superb requi ring less than 0.1 uV to open. The
receiver radio Circuits are designed and built to exacting ecectncanoee.
resuUing in unsurpassed received..signal intelligibility.

• TRUE F M , NOT PHASE MODULATION : Transmitted audio qualily is
optimized by the same high slandard 01 design and construction as is
lound in the receiver . The microphone amplifier and compression circuits
offer intelligibility second to none .

• OTHER FEATURES: Dynamic Microphone, built in speaker, mobile
mounting bracket , external remote speaker jack (head and radio) and
much, much more. All cords, plugs. tuees. microphone hanger, etc.
included . Weight : Sibs .

• ACCESSORIES : 15' REMOTE CABLE.... .S29.95. CS--6R A I C POWER
SUPPLY .....S.9 .95 . TOUCH TON E MIC . KIT ..... S39.95 .
EXTERN AL SPEAKER.. .. .S18.00.

8 8 1 7 S .W. 1 2 9th Terrace , M iami, Florid a 33176
Telephone 1305 1 233-36 3 1 • 'rerex : 80-33 5 6

U .S. D ISTRIBUTOR
DEALER INQUIRIES I NVITE D

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

1·800·3~7·310~
CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.



cot C. Drumelfer W5JJ
5824 N W 58 Street
Wo" Acres OK 73/22

Confused About Phased Arrays?
- educate yourself with this simple model

have the same co lo r com
binations at their free ends.

Next. se lect a spot near
the center of that large
shee t of ca rdboard and
ma rk two points, one being
d irec tly above the othe r, a
half wavelengt h away. Stick
the tw o pins into these
po ints. These pins simu late
the two radia ting e lements
an d esta bl ish the ir rela tive
positions . The n stre tch out
the two strings horizontally,
pa rallel to each other. Ar
bitrarily designate thi s
di rection as 0°.

Now read your results.
Note tha t like colors are to
gether at the e nds of the
strings . This shows that t he

tion pattern of two ve rtic al
radiato rs spaced a half
wave (180°) apa rt and fed in
phase. See Fig. 1(a ) for a
suggested configurat ion .
Tak e two e q ual- lengt h
stri ngs . These should be
seve ra l wavelengths long
and prefe rabl y some multi
ple of a half wave in tota l
length . Fasten a pin at an
end of each stri ng. Then
color a hal f-wave port ion of
the free end of each string
one color (say, red ). and go
ing back towa rd the pins,
color the adjacent half
wave sec tion the contrast
ing color (say, green). Con
t inue this sequence fo r an
othe r ha lf wave o r two .
Now each of the strings wil l

~EO G~E E" ~ E O

'12 '12 112
"' ''\IE "'''\IE "' '' \It
~

o r simila r mate rial. two
pins, two pieces of string,
and two different-colored
ma rking pens-say, red and
green. Establish some mea
sure (inch, em, etc .I to re p
resent a ha lf wa velength in
space (not coaxi a l cable).
Retain tha t uni t of measure
for a ll segments of your pat
tern checks .

Now here's wha t you do,
taking for t he fi rst check
the exploration of the redia-

Here 's what you 'll need:
a la rge square of cardboard

CO.. FEEO.. '''E,
..... 00 .. U .. GH.

L..-CO"'£e CO.... [O .. " e' ''!'
00., * £ .c CU <GT.. co .. " ,
cO" "Ot _ ,,, ,, c£IILE
"'o_"Ut ,oo. '''00_

Co nf use d about how
phased antenna e le

ments cause a certain radia
tion pattern? If you 're think
ing about two ve rtical ele
ments, each fed with an
equa l amount of rf power,
you can construc t a simple
mod e l that'l l tel l you q uick
ly and acc ura te ly just how
the actual rad ia tion pattern
will look.

•.---------+iH~~

Fig. 7(b). Simu fat ion of the phase relat ionship o f radiation
from two an tennas spaced one-half wavelength apart and
fed in phase with equa l power to each antenna. Note the
cance llar ion a r 90°. A similar situation will exist at 270°,

Fig. l (a). This shows two different situations: the spacing and
feed method for actual antennas and the method of
simula ting the generation of a radiation pattern. This simula
tion wilf show the radiat ion pattern of two antennas spaced a
half wave apart and fed in phase with equal power to each
antenna. A similar situa tion will exis t at 180°,
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Fig. 4(a). Simulation for o bserving radiation pattern of two
antennas spaced a qua rter wa ve apart and fed equal power
but with power fed to antenna B delayed b yan extra quarter
wavelength of cable. Note partial cancellat ion, partial en
hancement of the pattern at 0°, A sim ila r situation exists at
180°,

Fig. 4(b). Radiat ion partern as observed at 270°. Note full
enhancement. A similar situation will not exist a t 90°.

ur IC" "" ,-,"'''UI
'hi>' >71<<< "" lih?h?1 ,

•

•,

Le o A" . " c l ~ E '"~ waH CO~G ,
w ' T~ <AH E ~~C~A ~ AT , O"

>ACTOR CONS, OE REO

Fig. 2. Simula tion o f phase relationship at 0° fo r rad iat ion
from two antennas spaced one-half wayelength apart and
fed equal power but out of phase. That is. the power fed to
antenna B has been delayed 1800 by an extra half wave
length of cable. Note the phase cancel/ation at 0°. A similar
situation will exis t at 180°. Menta lly rotate the fin es to 270°
and you 'If readil y see the in-phase relationship. A similar sit
uation exists at 90° ,

Fig. 3. Simulation for observing the rad iat ion pattern o f two
antennas spaced a quarter wave apart and fed equa l power
in phase. Note that the pattern is similar to that of two an
tennas spaced e half wave apart and fed power in phase, ex
cept that the " nulls" are much less deep.

Fig. 4(c). Rad iat ion pattern as observed at 90°. Note cancel
lat ion. Contrast this with the pa ttern observed at 270°, and
you"fJ see the unidirectional effect of th is antenna-and-feed
configura tion.

sw in g t he " e le me nts"
cou n te rclockw ise around
360°, you ' ll note a radiation
pattern qu ite similar to tha t
of the f irs t check b ut having
the poi nts o f min imum and
m a ximum fie ld st re ngth di s
p la ced by 90° .

But w ha t a bo ut other
spac ing of the radiati ng ele
ments? Le t's t ry 90° (% 
wa ve ) spaci ng . This ca lls fo r

radi at io n from that e lement
by 180° .

If you sta rt with the
st rings pull ed out in the
same di rection, 0°, as in the
first portion o f the pr ior
check, yo u' ll notice the a d
jacen t colors a re unlik e .
This ind icates a mi ni mum (a
near null ) in fi eld st re ngth
at 0°, quite un like what you
found before . As yo u then

• ""' """ ll'''' ,n'n., " ,,", ,un,,, ",,,""""?

180·

tw o ve rtica l a nte n nas
spaced a ha lf wa ve apart
and fed in pha se w ith equa l
rf power to eac h element.

Fo r the next port io n o f
you r tour o f disc o very,look
a t Fig. 2, wh ich te lls you
how to simulate t he red ia
tion from two antenna ele
ments spaced a half wa ve
apar t but fed equ al rf
powe r with that of o ne e le
ment delayed 180° (YJ
wa ve ) re la t ive to the othe r.
Th is is another wa y of sav
ing they' re fed o ut of phase.
For th is. you' ll ne ed to
shorten o ne st ring (the o ne
fa stened to the p in repre
sen t ing the a nte n na el e
ment fed with the del ayed
rf power) by o ne ha lf wa ve
so as to duplic a te the effec t
of delayi ng the phase of the

rad ia tio n from eac h a nten
na e lement is in pha se wi th
that o f the o the r element,
a nd that the total field
st re ngt h in th at di re ction
(0°) is twice that which
would be radia ted from a
sing le elem e n t. Now ro tate
the two st rings (keeping
them parall el to eac h o ther)
a quarter turn (90°) counter
c loc kw ise. O bse rve th e col
o rs. Now you 'll se e that un
like co lors a re a d jacent,
sho wing that the pha se o f
rad ia tio n from o ne element
is unli ke t hat from the
other, so that the total fie ld
st re ngt h in that a re a is be
ing reduced to nearly zero.
Cont inue co u nte rclockw ise
around 360° a nd you will
have disco vered the a zi
muthal rad ia tion pa ttern o f
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d iating element spacing
and proper string length to
simu late the initial phase
relationship, you can ex
plore any combination your
fancy may dictate! Just re
member, these simulations
are valid only for situations
in whi ch the rad iat ing ele
ments are fed equal rf
power.

The methods of feeding
antenna elements , a s
show n in the several fig
ures. are d isp layed in a
manner intended to show
clearly the delay (or lack of
delay) in the phase of rf
power fed to one element
as related to the phase of rf
power delivered to it s
pai red element. There ' s
nothing wrong with t hese
systems other than their re
qui ring an inord inate length
of feedline cab le . There are
other, preferable. ways of
doing this in actual antenna
installations, so you sho uld
cons ider alternative meth
ods.•

reducing the spacing be
tween pins to one-half what
you 've been using. A lso,
you' ll need to use equal
length strings for observing
the pattern for in-phase
feed . A fte r you 've looked at
that, as in Fig. 3. you might
want to shorten o ne st ring
by o ne-half wavelength
(180 0 ) and check the pat
tern for out-of-phase feed .

When you 've explored
those patterns. look at Fig.
4. In this setup. you retain
the quarter-wa ve spac ing
between elements but de
lay the rf power fed to one
element by 90 0 (V. wave).
To compensate for this de
lay. you'll need to shorten
the string for the pin repre
senting tha t element by a
quarter wave. Run through
the same procedure you've
used before. Note now that
the pattern is unidi rectional
instead of bi-di rectiona l as
on prev ious checks.

By using proper pin spac
ing to simulate actual ra-

o 0
ci .;

. - ._ ... N

111000 '.tIF S60

Ouler InqUUlI$ Welu med

FOX-TANGO CORP.
Boll. 15944s, West Palm Beach, FL 33406

'NO
MODEl
OFSET
YAESU I $55 EACH

GUF·l v' v' NARROW 111 IF 190

v' VEIIY SHAll' CW lind 1Ft $90 _,~;;;;'';-;;~
GUO - PAD DUCTOH Et TOR KIT (OBM TYPEI no

u"_T
8- PO"'""LE""F"IL"'T"'E'"R"'B"A"N:iiD:;;W~1D"T;;:Hi;;S'"I~N"S;';T"O"C"K~-'
MAKE CW 1Hz) SSB-AM 1kHz)

'DIODE SWITCHING BOARDS available 10 pernut 1, 2 Of more Mel's
than lhose lor which manufacturer provides room . SPECIFY make and

mod el. Stngle·lil tt>r type: S12 Airmail ccsrceo worldwide
_ Dua l·lliler type : $21 Airmail postpaid WOfldwide= Visa /Me welcomed. Money back if no t satisfied. [.VI\A~

l~ ~ BROCHURE ON REOUE ST
f .... iO.l 'Wde<l l~ ocld ~% 1$.l1eS til > .... 323

on-l01 /FIFR-IOI .... .... .... .... .... ....
••,. ·JO11FT·78/6 10 .... .... .... .... ....
-sr-90 1/10 IZDf. " .... .... .... ....
FT-t01 /S60 /511 .... .... .... ....
FT ':ZOOfTE MPO I .... ....
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All new, all nine hf bands and only $849!
DElTA - the symbol of change -the name
of a great new TEN·TEe transceiver A
transceiver for changing times, with new fea
tures, performance. styling. size and value.
TOTAL SOLlD·STATE. By the world's most
experienced manufacturer of hI solid-state
amateur radio equipment.
AU 9 HF BANDS. First new transceiver since
WARe. 160·10 Meters including the three new
hi bands (10, 18 & 245 MHz). Reedy to go
except for plug-in crystals for 18 and 24.5 MHz
segments (available when bands open for use),
SUPER RECEIVER, New. low noise
double-conversion design. with 0.3 fl V sen
sitivity for 10 dB S+NIN
HIGH DYNAMIC RANGE. 85 dB minimum
to reduce overload possibility. Built -in. switch
able, 20 dB ertenuetor for extreme situations.
SUPER SELECTIVITY. 8-pole monolithic
SSB filter with 2.4 kHz bandwidth, 2.5 shape
factor ,II 6/60 dB points. And optional 200 Hz
and 500 Hz b-pole crystal ladder filters. Eight
pole and 6-pole filters cascade for 14 poles of
near ultimate skirt selectivity. Plus 4 stages of
active audio filtering . To sharpen that i-f
response curve to just 150 Hz bandwidth,
zl -position selectivity switch.
BUILT-IN NOTCH FILTER. Standard
equipment. Variable. 200 Hz to 3.5 kl-iz, with
notch depth down to - 50 dB. Wipes out
interfering carriers or CWo
OFFSET TUNING. Moves receiver frequency
up to :': 1 kl-lz to tune receiver separately from
transmitter.
"HANG" AGC. For smoother. clea rer. re
ceiver operation.
OPTIONAL NOISE BLANKER. For that
noisy location. mobile or fixed.
WWV RECEPTION. Ready at 10 MHz,
" S"jS WR METER. To read received signal

strength and transmitted standing wave ratio.
Electronically switched.
SEPARATE RE CEIVER ANTENNA JACK.
For use with separate receiving antenna.
linea r amplifier with full break-in (QSKJ or
transverters.
FRONT PANEL HEADPHONE AND
MICROPHONE JACKS. Convenient.
DIGITAL READOUT. Six 0.3" red LEOs
BR OADBAND DESIGN. For easy opera
tion, Instant band change-no tuneup of
receiver or final amplifier. From the pioneer.
TEN ·TEC
S UPER TRANSMITTER. Solid-STate all the
way. Stable. reliable. easy to use.
200 WATTS INPUT. On all bands including
10 meters (with 50 ohm load), High SWR does
not automatically limit you to a few watts
output. Proven. conservatively rated final
amplifier with solid-state devices warranted
fully for the first year. and pro-rata for five
more years,
100% DUTY C YCLE. All modes. with confi
dence. 20 minutes max . key-down time .
Brought to you by the leader in solid-state
finals. TEN ·TEe.
QSK _ INSTANT BR EAK-IN. Full and fast.
to make CW a real conversation,
BUILT-IN VOX AND PTT. Smooth . set-and
forget VOX action plus PTT control. VOX is
separate from keying circuits.
ADJUSTABLE THhESHOLD ALC &
DR IVE. From low level to full output with
ALC control, Ma ximum power without distor
tion. LED indicator.
ADJUSTABLE SIDETONE. Both volume
and pitch. for pleasant monitoring of Cw.
SUPER STABILITY. Permeability tuned VFO
with less than 15 Hz change per P' change
over 40° range after 30 min. warmup-and

less than 10 Hz change for 20 Volt AC line
change with TEN-TEC power supply,
VERNIER TUNING. 18 kHz per revolution.
tvprcal.
S UPER AUDIO. A TEN-TEC trademark.
Low 1M and HD distortion (less than 2%),
Built-in speaker
SUPER STYLING. The '80s look with neat.
functional layout. "Panehzed" grouping of
controls nicely human engineered for logical
use, New. smaller size that goes anywhere.
fixed or mobile (4 '%"h x l l W'w x 15"d),
Warm. dark lront panel, Easy-to-read contrast
ing nomenclature . Black "clam.shell"
aluminum case. Tilt bail,
MODULAR/MASS-TERMINATION CO N·
STRUCTION. Individual circuit boards with
plug-in harnesses for easy removal if neces
sary. Boards are mailable.
FULL ACCESSORY LINE. All the options:
Model 282 200 Hz CW filter $50; Model 285
500 Hz CW Filter $45; Model 280 Power
Supply $139; Model 645 Dual Paddle Kever
$85; Model 670 Single Paddle Keyer $3450;
Mod el 247 Antenna Tuner $69; Model
2341214 Speech Processor & Condenser Mi·
crophone $163; Model 215 PC Ceramic Mi
crophone $34.50 Model 283 Remote VFO.
Model 287 Mo bile Mount. and Model 289
Noise Blanker available soon.

Experience The Notable Change In HF
Transceivers. Experience DELTA. See you r
TEN-TEC dealer or write for full details.



Mati Wald KA8CGE
497 Staunton Jasper Rd.
Washington Court House OH
43/60

A Beam for Less than a Buck
- have a ball for eighty cents

bled t he fou r rad ia ls and
ha rdware tha t fastened the
radials to the base. [ then
went to the local lum ber
sto re and go t a five-foot
piece of 2 x 2. Jerry Swank
W8 HX R was the su pp lie r of
the tec hnica l information ,
such as le ngth of t he drive n
and director e lements. the
spaci ng. etc .

What I was go ing to at
tempt to build was a 10
me ter beam incorporating 2
elements. In t his beam, o ne
e lement is fed di rect ly from
the feedline and is a ha lf
wavelen gth of the o perat
ing frequency (Fig. 1). This is
ca lled the dr iven e lement.
The other e lement receives
power by e ither ind uction
or rad ia tio n from the driven
e leme nt a nd is known as
the di rector element.

The e lements we re fas
tened to the wooden boom
by us ing the ha rdwa re from
my grou nd plane. Since the

was figured to be some
where around 5 dB, but
do n' t let this small figure
scare you. Using the Ken
wood TS-520S, t his Bu-cent
cheapie (the cost of the 2 x
2) was found to make a dif
ference in receiv ing of 2 to
4 S-units highe r than my
4-BTV ve rtical, and 2 5
units whe n t ransmitt ing.
(Pola rization of the other
station will, of course, play
an important role.)

So, as you can see. for a
ve ry sma ll amount of space
you can have a pretty darn
effective OX antenna for a
fraction-fraction-fraction of
the cost of a com mercially
made beam. However, if
you really feel ambitious
an d have the extra alumi
num around the house or
can obtain it fo r a reason
able price, another element
can be added for an addi
tio nal 3 d B of ga in. A balun
is no t esse ntia l, but it cou ld
prove to be quite he lpful in
preventi ng you r coax from
radiating.

If you're thinking that it
takes an expert craftsman
and yea rs of experience to
bu ild you r own beam,
you're wrong. W he n I built
this antenna (about two
years ago), I was 15 yea rs
old and had just a Novice
class li cense; I know that if I
can bu ild my own antenna,
anybody can!

I tru ly hope t ha t you wil l
be as satisfied and pleased
with your anten na as I am
with mine! .Fig. 2.

DRAPn \O' RE

cO 'LEo "'R E
1II0 Nor ' '' S~ l AH "ROM ElEME~ T l

fou r radial s were approx
imate ly 8%' long each. I
had to cut two of t hem to a
length of 7' 7" for a com
bined length of 15' 2" fo r
the di rector. The other two
radials were cut to 8' 2"
eac h, for a combi ned length
of 16' 4" for t he d riven ele
ment.

If you cut one or both of
t he e lements too sho rt,
don't fre t, because a ll is not
lost. The le ngt h of the
driven e leme nt will vary a
li ttl e according to the de
sign freque ncy. I cu t my
driven eleme nt too short
and co iled a piece of ba re
wire on both sides of the
driven e lement. I then le t
the wire d rape down until I
got a good swr read in g (Fig.
2). Coaxia l cab le was then
connected between the two
radia ls of t he driven e le
ment, be ing sure t he sh ield
was insulated fr o m the
cente r conduc to r. Spac ing
between d riven e lement
and d irector was a round 4'
3".

The gain of t his antenna

"
COAX (L~AOS CO~'

"'Ct£D to RAo ' AlS
OF DR'V[~ HU'E~T\

Fig. 1.

OR'V~~

ElE"E~ T _.

T itle catc h your eye? I
thought it wou ld. No,

your contacts d idn't fa ll
out, you read it right - 80
cents!

looking for something
fast , easy, inexpens ive, and
effective on 10 mete rs?
Well, this cou ld be right
down your a lley.

A good majority of ama
teurs in the ham worl d start
ed out as CBers. What these
ex-CBers don't rea lize is
that they probably have the
materials fo r a good two
e lement 10-me t e r beam
around the house just sit
ting there and collecting
dust. How abou t that old
CB ground pla ne you used
to use? If th is is one of you r
household t reasu res, ha lf
the batt le is won. Here 's
what I did.

I took my half-wave
ground plane. (the par
ticular one I used was a
Super Mag), and disasse m-
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WILSON SYSTEMS, INC. PRESENTS . . .

THE NEW SYSTEM 40 TRIBANDER
3 MONOBAND ANTENNAS IN ONE-EACH WITH FULL MONOBAND PERFORMANCE

FACTORY D IRECT
ONLY

·299"

A NEW CONCEPT IN ANTENNA DESIGN
USING A 26 FT. BOOM

• FOR THE SERIOUS DXer WHO WANTS MONOBANDERS ON 10-15-20

• FOUR FULL SIZE 20 MTR ELEMENTS WITH 10 dbd GAIN

• THREE WIDE SPACED 15 MTR ELEMENTS WITH B.2 dbd GAIN

• FOUR WIDE SPACED 10 MTR ELEMENTS WITH 10.2 dbd GAIN

• ONLY ONE FEED LINE REQUIRED

• DESIGNED WITH NO INTERACTIONS BETWEEN ELEMENTS

• ALL PARASITIC ELEMENTS ARE FULL SIZE

• BROADBANDED - NO SEPARATE SETTINGS REQUIRED FOR PHONE OR CW

• SAME QUALITY HARDWARE AS USED IN ALL WILSON ANTENNAS

- SPECIFICA TIONS-
Ma. , p".."lnput , , Legal Limit longest Element , , '" 36 '
VSWA (jt Res ." , " 1,2:1 Turning Radius. , , , 22 6"
Impedance . ... " " SOohm Surface Atee ... __•.. . _. 12.I !oq, I'
Feed Method _, Coax Balun Supplied Wind loadIng ft 80 mph .. 309 1bs
Matching Method .. Modified Bela Assem. We;ghl . 75 lbs
F B Ratio ... . . _. _. .. 25 d b Shipping W l'tignl _ 84 'bs..

II '-I
..Tl III

,.
•• lU "" IU :rIO II.) :til a l 8. '" ' "

z
u .... "...11*5 • • " IOS

::sj:: z:
" "... .. , .. , '" '" ... u . '" ." '" ". '"
AVAILABLE ONLY
FACTORY DIRECT

CALL

1-800-634-6898 ~~~~
rJOD '!!!T~§R!t.

4286 S. Polaris, las Vegas, Nevada 89103
I'l'IICI:S AND SI'£CJAC,l11ONS Sl.8JECT TO CH.ANGE WlHOUT NOT1C£
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IlPEQRCATION'
8.lndMG 14-21-28
M..i _ input .••••.• llQll Limit
GIin (dedl 9 db
VSWA 0 ' 1Ce •• ••••• ••• ••• 1.3:1
~oce " .. ,. !iOohtn
FIll RIIio 20 db .. &en.

ll«m lO.D . 1.engttlI 2' • 24' 21!t •
No.~ EIen6 .lS... .. . • • . • • .. • • _.. _. _ 6
L.oncl- E~ 28 '2~ "
TumingRDa 18 ·6 "
MMlrrun M.tOieh 2"
~ l ,hq.fL

lot tel."" loterhod.. . • . . • • • . • •.. . • 8etI
Wond u.ding O lIO ""'" ...... . 21Sb.
M..il'l'l"11'1 Wn:l SInOvIl . . . . . .. '00 Ir(lh
~ M olhod.••. c:...i11811un !.~

A "bled WeigIlI~.I 53 b .
SIliI>Ping WeigIlI l8pprod 62 ...

CALL
FACTORY DIRECT

1.a0Q.634-6898

.,

- .

•

• •

. <

•

•

••

--

.,

Wilson Systems traps offer a larger diameter
trap coi l and a larger outside housing,

giving excellent Q and power capabil ities.

4286 S. Polaris Ave.• Las V8g88, N8V8d8 89103

WILSDN._ =
SYSTEMS

-••

••

]jf-@42tl B
.. , .. . MO .. , H ' ...

• ••

~BRAN D ...
HG

•__ BRAND _
CC

•• ••

•.. .... ..

•

'- -

,

CALL
FACTORY DIRECT

1-800-634-6898

WILSON SYSTEMS, INC.
the SYSTEM 36

-

Compare the size and strength of the boom
to element clamps. See who offers the largest
and heaviest duty. Which would you prefer?

'-

Compare the SY·36 with others • • .

•

A trap loaded antenna that performs like a mono
bander! That's the characteristic of this six element
three band beam. Through the use of wide spacing
and interlacing of elements. the following is possi
ble: three active elements on 20. three active ele
ments on 15, and four active elements on 10 meters.
No need to run separate coax feed lines for each
band, as the bandswitching is automatically made
via the High-O Wilson traps. Designed to handle
the maximum legal power, the traps are capped at
each end to provide a weather-proof seal against
rain and dust. The special High-Q traps are the
strongest available in the industry today.

-
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Note :
Radials are required f or

peak operation .
(See GR-l below)

Easily assembled, the
WV-1 A is supplied w ith a
base mount bracket
to attach to vent pipe or
to a mast driven in the
ground.

No bandswitch ing
necessary with th is
verncet. An excellent
low con DX antenna
with an electrjeal quarter
wavelength on each band

ill and low angle radiation.
Advanced design
prcvsdes low $WR and
exceptionally flat
response across the full
width o f each band.

Featured is the Wilson
large d iameter High-Q
t raps which w ill maintain
resonant points with

, varying temperatures and
humidity .

WV-1A
4 BAND

TRAP VERTICAL,
(10· 40 METERS)

.,

SPEC IFICATIONS

• 19' total he ight
• $el f support ing - no guys

requi red
• Weight - 14 l bs.
• Input impedance: 50n
• Powerhandling capability :

Legal L imit
• Two H igh-O traps w i th large

d iameter coi ls
• Lo w angle radiat ion
• Omnid irect ional

performance
• Taper swaged aluminum

t ubing
• Au tomatic band switch ing
• Mast brac ket furnished
· SWA ; 1.1 :1 or less on all

bands

GR-1
The G R· l i$ t he comp lete

ground radia l kit for t he WV·
lA. lt con$ist$of: 150 ' of 7/1 4
strand ed copper wire and
heavy duty egg insolato r$, in·
structions. The G R·t w ill in·
c-ease the efficiency of the
G R- l by pro viding th e correct
counterpoise.

•
-

• •-.

--

•• •

c

•

Wind Ioad @80mph .. 1141bs
Assembled Wt.. , n ibs
Shipping We 42 1bs
Direct 52 ohm feed

no balun required
Max wind survival .. . 100 mph

ORDER
FACTORY DIRECT
1-800-634-6898

W ilson Systems traps offer a larger diameter
trap coil and a larger outside housing,

giving excellent a and power capabil ities.

•

•

ph£

-

• •

COMPARE
HE SY33

T OTHERS...
WITH -""'''=:L,: L ..::===_ WILSO N_ _ ====.-=- 1T- SYSTEMS

Compare the size and strength of the boom
to element c lamps. See who offers the largest
and heaviest duty. Which would you prefer?

ADD 40 METERS TO YOUR TRI·BAND
WITH THE NEW 33-e MK

- IN STOCK 
ow you can have the capabilities of 4O-meter operation on the SYSTEM 36 F:...--------

and SYSTEM 33. Using the same type high quality traps, the 4O-meter addition
will offer 200 KHZ of bandwidth at less than 2:1 SWR. The new 33-6 MK will frt
your present SY36, SY33. or SY3 and use the same single feed line.

The 33-6 MK adds approximately 20' to the driven element of your tri-bander,
increasing the tuning radius by 5 to 6 feet. This addition will offer an effective
rotatable dipole at the same height of your beam. The 33-6 MK will not interfere
with the operation of 10, 15 or 20 rntrs.

•

Capable of handling the Legal Ljrnit, the Superior clamping power is obtained
SYSTEM 33 is the finest compact tri- with the use of a rugged 1/4" thick
bander available to the amateur. aluminum plate for boom to mast mounting.

Designed and produced by one of the The use of large diameter High-(} Traps
worid's largest antenna manufacturers. the in the SYSTEM 33 makes it a high perform-
traditional Quality of workmanship and iog tJi.bander and at a very economical price.
materials exceus with the SYSTEM 33. A complete step-by-step illustr8t90 in-

New boom-to-element mount consists of struction manual guides you to easy as
two l iS" thick formed aluminum plates that sembly and the lightweight antenna makes
will provide more clamping and holding installation of the SYSTEM 33 quick and
strength to prevent element misalignment. simple.

SPf.CI FICAn ONS
Band MHz 14-21-28 Boom (0.0 . x length}2" x 14'4"
Max. power input. .. Legal limit No. elements . . . . . . . . . . . . 3
Gain (dbd) Up to 8 dB Longest element 27'4"
VSWR at resonance 1.3:1 Turning radius 15'9"
Impedance 50 ohms Max. mast diameter 2" 0 .0.
F/B ratio 20 dB or better Surface area 5.7 sq. ft.

ew · · · · · · ACTUAL SWR CURVES

.:_. ]1' , _:_,! J;;f; Ji1iEi.. .' ...' "' . , ., .' ..., ..... ,..", ", .. , ". ..,

<,
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BASE CHART
TO.... WIDTH .."'"
TT-45B 12".12" "'''
FB-45B 30" x 30" '"AB-458 30".30" '"MT~lB l B" x lB" "FB~lB 3' x 3' '"AB~lB J', J' ,,'
ST·nB 5&e B~ow ,,~.

Fs·ns 3)1, ',3%' "As-ne 3)1, '.3 )1, ' "

TT45B
Feetures:
Max Height: 45'
Min. Height: 22'

16' Weight: 250 lbs.
Winch: 1200 Ibs.
Cable: 4200 Ibs.

No Guys required
when mounting
against eve of
house.

For completely,,'
freestanding in-

stallation, use

RG-45B or FB-45B k'T':'
below.

,
.- ;:::::::_.-.-_.-

~' ~' O ll,

~3,~'O,O

Max. Height: 61'
Min. Height: 23'
Weight: 450 rt e.
Winch: 1200 Ibs.
Cable: 4200 Ibs.

No Guys required
when mounting
against house.

For completely
freestanding in

stallation, use
RB-61 B or

FB-61B below. \'<"~;.',:,,

MT-61B
Feetures:

WIND LOADING

Tower Height Sq. Ft ,

20' ST-77B
ss '" Square
rr ra Footage

MT-61 B
ea '" Based on

" "" '"
50 MPH

TI4 5B

" ra Wind

6" 0.0.

16'

16'

16'

""-".
0.0.

, ,
,I
, '

'.

WILSON SYSTEMS TOWERS--
-IN STOCK-

IN STOCK

Wilson Systems uses a new high strength carbon steel tube manufactured especially for Wilson Systems. It is
25% stronger than conventional pipe or tubing. The tubing size used is: 2" & 3\!o ..·.095; 4 \!O .. & 6"·.125, 8"
-.134. All tubing is hot dip galvanized. Top section is 2" 0,0, for proper rotor and antenna mounting.

The TI--45B and MT-£1 B come complete with house b-ecket and hinged base plato for against-houso mount
ing. For tota lly freestanding installation, use either of the tilt-ov9l' bases shown below.

Tho ST-nB can not be mounted aga inst the house and must be used with the tilt-over base FB·nB or RB·77B
shown below.

All three toweee above are able to handle 11IfQe arrays of up to 20 SQ. fl. at 80 mph WHEN GUYED with one set of 4·point Guys at tho top of the 31'. ,. soct.ion. Guying
Kits are available at the following prices: GI<45B -$59.95; GK{i1 B-$79.95; GK·77B - $99.95. Whon using the Guy System with RB Series Rotating Base, an addi
tional thrust bearing at the top is required. The WTB-l is available for $49.95.

IShown with fa-17Ul

ST·77B
Features:

Max. Height: 77'
Min. Height : 24'
Weight: 700 lbe.
Winch: 1500 lbs.
Cable: 6400 lbs.
Requires FB-77B Of

RS-n S
Totally Freestanding

with Bases below

'-2'0.0.

Tilting the tower over is a
one-man task with the Wil·
son bases. (Shown above is
the RB·61B . Rotor IS not
mctuoeo.j

1\ ...
\
' 1

4'~~' ;

4286 S. Pol~", A••. . l ., v ...... N••~d . 89103

ORDER
FACTORY DIRECT
1-800·634·6898

FB-46B • •112Ibs••••169.95
FB-81B •• 189lbs... 219.95
FB-nB •• 250 Ibs. • . 304.96

FIXED BASE
The F B Series was designed to
provide an economical method of
moving the tower away from the
house. It will support the tower in
a completely free-s tanding vertical
position, whi le also having the
capabilities of tilting the tower
over to provide an easy access to
the antenna. The rotor mounts at
t he t op of the tower in the con
ventional manner, and will not to
ta te the complete tower.

TILT-OVER BASES FOR TOWERS
~?!BAs~r~e~~as8d~i~n~ for v
the Amateur who wants the add· ~ed convenience of being able to
work on the rotor from the
ground position. This series of
bases will give that ease plus ro
tate the complete tower and an
tenna system by the use of a
heavy duty thrust bearing at the
base of the tower mounting posi 
tion. while still being able to tilt
the tower over when desiring to
make changes on the antenna
system.

RB-45B • • 144lba.. . $224.95
'--oJ R....' S .. 2290bs... 304.95

RB-nB • • 300 Iba. . • 454.95

IrJDDW!k§R!'!
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TO:

FROM:

ALL AMA TEURS

WILSON SYSTEMS, INC.

Two months ago we had the pleasure of introducing two new products- the 40 mtr add on
kit and the ST·77 tower. This month we would like to introduce an exciting newantenna.

c
This is the antenna for the serious OX enthusiast . . . for the Ham who has decided to

leave the average antenna alone and go for the best. " this describes you, or if you have been
wanting m onobanders for each of the 10, 15, and 20 mtr bands, but have held back due to the
space or tower requirements to stack them - then wait no longer. Wilson Systems has the
answer to the problem .

The "S ystem 40" - a full monoband antenna for each band - on one boom and using
only one feed line. It is broadbanded enough that a separate setting is not required for phone or
cw operation. The parasitic elements are full size and with wide spacing so that there is no in
teraction between elements.

Extensive engineering and design has produced an antenna that offers all the advantages of
separate s tacked monobanders but with an added advantage oflow cos t. The price of the SY-40
is only $299.95. This price is possible only because we are factory direct to you, the amateur.

To introduce the SY-40, during the month o f May we are offering a money-back guarantee. It
is as simple as this:" you purchase the antenna during the month of May, 1980, you may try it
out for thirty (30) days. At the end of that time, if you are not satisfied with its performance,
return it for a full refund. That's how con fident we are that you will like this antenna.

See the full page advertisement on the S Y-40 elsewhere in this magazine. "you have any
questions, please feel free to call on the toll free line (1-8CXJ-634-6898). .

Yours truly,

JIM WILSON

Wilson Systems, Inc.

p------------------------------------------------------.I WI LSON SYSTEMS, INC. - 4286 S. Polaris FACTORY DIRECT TolI·Free Order Number

I Lu V..... NV 89103-(702173""0' ORDER BLANK 1-800-634-6898:
I WI LSON SYSTEMS AN TENNAS WILSO N SYSTEMS TOWERS I

a", M.... DIHC.iption Shipp ing p.iee cw. M..... DIHC,ip1ion Sh ipp ing P.icl

S"" 10 Ell.T.ibandet lor 10, 15, 20 MUI . "" "''' n -458 F.eeslan d in 4 5 ' TUbular To wer TRUCK 31995

S", 6 EifI, T.;bender lor to, IS, 20 MUI . "'S 199 95 R8--458 ROla l ing B_ fo , n--458 w/lilt 0"'" feal u.e TRUCK 22. ,96

t
sva 3 Ele.Tr~ for hI, Ill. 20 Mtn. U" 1 ~95 FB-458 fi"-ed B_ for TT 4 5 8 wll ill 0111' lelll" ,e TR UCK 159.95

33.. MK 40 Mil. Mod K4 for SY33 & SY36 U'S .." MT-aIS freoeuand,n 6 1' Tu bu lar T_ TRUCK "'''WV -I.I\, T.ap Ye"i~ fo ' 10, 15. 20. 40 MilS "'S .." RB-tllB Rotaling B_ fo, ""T-61B "'/1,1 , ow. leatu TAUC K ... se
I GA·l Grou<>d Aad ,all 10. WY·1 A U'S "" AI-alB f,,,-1Id B_ lor MT-alB ...{t ,lt 0Ye. feat" .. TAUCK 219 95
I M·52OA 5 EI......,ts on 20 Mlrt. TAUCK moo ST·778 ~1TT_T_ TAUC": "' ..I M420A 4 Elements on 20 Mlrl . u'S 15995 R8-nB Flotaring a.. for ST·nB wllill _ te.n.e TAUCK ... ..
I
I M·5 15A 5 Elemenll on 15 Mus. "S 12996 FB·77S R_ed BaM for ST·nB ...lIil1 OV.. IlMIt\.O'e T RUCK :JOo' .95 I

I M·4 15A 4 Elemenll on 15 Mus. "S .." GK--45B Guying K ~ lor n --45S "" ..."
I M-510A 5 Element. on 10 Mlrs. "'S .... GK-61S G"",ing Kit lor MH ll B "" ~ ..
I M-410A ~ Elemenu on 10 MUI . U" "" GK·nS Guying Kit for ST·778 "" ""I ACCE SSOR IES WT81 Thruat &-ing for Tap of T_ ues "9 95

"" T.T........ RoIO' """ zse ..
~Efl_May1-31 .19BO - , .,tiI_ s.-. T,.

HD·13 Alli'net HHvV Dury AOlor U'S 109.95 Ship C.O,O. 0 0>IIck eoc"-d 0 o.v. to II1SA 0~ 0
RC-6C 8JC Aoto. Ctble U'S .12/lt

h piHs'""'"RG-6U RG-6U foam-U ltra Flex ible Coaxial
CaN. 38 n.,nd c.nt.... conductor. 1~ U'S 21/11 ,.,.'" _.

NOTE: ,.~ ......
On C08xiBi and Rotor Cable, mill/mUm order is TOO ' and 50 ' multiples. Slr_

PrIces and spK;ificll tions subjK;f ro clIlIngtl WIthout noticft.
_,., t90I D.y Limtffld W......,., - AI PtrxJucn FOB Las V_ _ _ ,., Stille Zip

~--------------------------
--_......_..-. .._..,_._-
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Cushc ra t t Antennas
') ~~ --\ TB:l4 Trirund.·, 514'1.'''1

~l-X:D SnH,,1
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~ \'-" 1'1 tor K••h n I"" ' ." ..• II 'k01... , h.." n .If. . ... '01I'i"I,' , 1...- 1. Sorrv. n,' " Iher
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LONG PATH RADIO, INC.
I' ( 1 I'\,,, :::'If,,":::: D" II ., ~ . "'\ .1' ;~::::::~ I -:::I ~·.1t>~· 1_WI

II I< \IS.
lI,,,,... , I'll /111

I,,~. 1\, '"1''' j,l,r
~h'l'l'lIl~ .,,,.1 h.""IIo"c,

lCS,inc. @
1125 N. Golden State Blvd. I Suite G
Turlock, CA 95380(5)
(209) 667·2888 1634·8888

We are experiencing telephone ditticu/lies.
please keep frying.

Tired of pl,lyiog roulette with " 8(1()" number special.. ? Forget the toll
free fru ..teatlon , Take a ..hortcut and £,I II Long Path Radio. We d el iver
low prices frum the ~ruund up -on lower.. , rolators,'a nten na s. and
accescoete... Our goal i .. 10 have whal you want in steese .

Take ,I look ,II the complete line :

Tired of High Prices?

H\'Gain Antenna .. Ill )l\\~." wIt
Hl"D\\ ,).:!I~.I"1 ~uPI' h'\\<'r
TiI ~D\ ')1;~I"1 l lOB, ," .....·11 CU E Rotator..
TiD\tK) ,)1~l.I"1 ,ul'I' h'I..·r .,3ll,""
Tll:::\,,,,l " 'N 1"1 l I" b ).:U\ I' ,r,'.
HOI R ..,11l'''1 ,,_lit s H .I"l
lll;BA ., N> 1"1 ll" CC\' .-.It-I.·
1~5B/\ ., I l.l.l"1 ,1.ln11'
::: l l~ liA S::: I~ '''I h IHlt-oud..l.·.
:::0411/\ SIN'> 1"1 , .... & vvv
«ce ">1 ~~ '''I \Cl_' tl ltllt
DBltll~,\ Stln '''I II n ~.II\.l"'l".oJ

11'/\\ T S 711 '''I 0l.l~1 ., l,,4'1
14 :\\ 'Q ') ~" , " l Tor ma PH---l
B',,," S I::: '''I ~ eh-n...ol'
Roh n Towers :::md"r
and Accessories ~ d"ownl'
::::'0(; -hon ., 17 IN .:! nu-n-r
~~ -.:11.'0 ., t>~ '-N

MFJ·959 RECEIVER ANTEN NA TUNER has low
nOise 20 db preamp for weak stances. MatCh
antenna to receiver for maximum signal. 1.6 to
30 MHz. tan use 2 ant., and 2 rcws. Select
tuner. rurer with preamp. tcrer with 20 db at
tenuator. bypass. Gain control. Coax, ptlono
jacks. 110 VAC or 9 18 VOC. 9x2x6 in. MFJ·
950, $59.95. Same as MFJ · 9~9 , less pl"eamp.
attenuates. bypass. 6x2x6 in.

MFJ.1~l Tunable AMISS8ICW Filter, $~99~,

MfJ.200 Freq. Std.. $29.95, more. Fm! tllalog.
Drdtf tram MFJ .nd try it II rot delighted.

return Within 30 days lor relund (less shipping).
One year unconditional guaranll!t.
Order yours today. CollI !Ill he 800-&47·1800.

Charge VISA. Me, Or mail check. money order.
Add $4 00 each lor shipping and handling.

Cal 601 ·323·5869 for tectncal lfllonnabon. or·
derlrepaM" status. AlSO call 601·323·5869 outsde
conbnerltia! lISA and in MiSSISSippi.

MFJ ENTERPRISES, INC.
80l 494. MISSISSIPPI STATE. MS 39762

[Oul);Ii •.) , $9995

MFJ.l040 RECEIVER PRESELECTDR. Improves
weak signal recepnon. rejec ts cut-ot.band sig
nals. reduces image response, 1.8 to 54 MHz.
Up to 20 db gain. l ow noise MOSFET. Gain
control. Bandswnch. tan use 2 ant. 2 rcvrs.
ON -OFF/Bypass. 20 db auenoaw. LED. Coax,
phoro jacks. 11 0 VAC or 9·18 VOC, 8x2x6 in.
Also for XCVRS to 350 watts input. Auto by·
pass, Delay control. PTI jack, MFJ·1045,
$69.95. Same as MFJ·1040. less attenuator,
xcvr auto bypass, delay control. PH. Use 1
ant. 1 rcvr. 5x2x6 in. 9 V baf.. 9·18 VDC or
110 VAC with optional AC adapter. $7 .95.

MFJ.1D20 NEW IttOOOll ACTIVE ANTENNA
Sits on your desk ready 10 lislen 10 the world.
RivalS. can even eceee reception oj outside
long wire. Unique I!!.nd AClIve Antenna mll'li
miles intemcd, provides RF selectiVity, re
duces noise outside tuned band . Also use as
preseleclor lor external antenna. Covers 300
KHz to 30 MHZ m live bands_ Adjustable lele·
scopiAll antenna. ContrOls: Tune, Band selector.
Gam, On·Ol1fBypass. LED. FEY, bipolar circuitry.
110 VAe, 9·12 VOC or 9 V banery lor portable
use. Ptmo jack IOf eKlemal ant. 5x2 x6 in.

CALL TOLL FREE ••• 1011-647·1100

NEW Indoor Tuned Active
Antenna. Rivals, can even
exceed reception of nut
side long wire.
Rival. long

w i,••

MFJ v "

SHORTWAVE
ACCESSORIES i
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Phone 201·11!>·12!>2

Communication Antennas Since 1921

If t op 2 M eter performance i5 y out re<lui re·
ment, the 2 M V S8 14 kit con5hting of 2 ea.
pha5ed 2 Meter "Balun" fed precision tuned
8 element Arrays ou t per fo r m even QUlld
5tacked antennas of other make5.

MIVD!2 frequencies $75.95 Post Paid (U.S.)

Beller than opt imum full 51zeO D ipole per
formance In an antenna wtlich can be 5et up
within the hour, needing a minimal 5upport
st r uct u re. (exl5ting tower, neuse t ree etc.)
The " Inverted-Vee" produces a low-anille
"Balanced " Omni·Directional pattern, which
Increases the 51gnal to noi5e, and 51gnal to
In terferance ratios. Complete slmpli fleo
tnstrucncns are p rovided.

NO TUNERS N E E D E D I

O N L Y TELREX GIVES YOU ALL
_ T H ESE FEATURES •••,

• Wind 5urvlval i5 100 mph.
· 4 KWP power rating rain or shine.
• Pltented boxed coax ial "Balun",
• Heavy-outy steel gU$$et mounting

plate and 5traJ)$•
• 2" 0.0. reinforced aluminu m boom.
' u rge d iameter, reinforced, t,per

5w aged dural elemenh f or m inimum
w elgl'lt ,nd exceptional strenllthl

• Stalnle$$ steer etectrscat hardware.
• Pn oneand CW capability all ~n051

I

elrex LABORATORIES

I

.... 328

I1II

For tech nical data and prtces on the complete T el re x line, w rite
for Catalog PL·8

P.O. Box 879 - Asbury Park. N.J. 07 112

,

,

I I I~I --":'

,

By the only test that mean5anythlng •••
on the lIir ccmoertscn ". thl5 arr,y con
tlnues to ou t per for m 1111 c ompetition •••
and nas for three eecaees. Here'5 why
••• 'retrex uses a unique trap Oe5ign
employi ng 20 HiQ 1 S00 V ceram ic con
eensers per antenna. 'ret-ex uses 3 opti
mum-spaced. o p tim u m·t u n ed renectors
to provloe max imum gain and true FIB
Trl-Band performance.

Professionally Engineered Antenna Systems
r

STEP UP TO TELREX

A Telrex " Balun" fed " Inverted·Vee" kit is the ideal hi-performance inex pensive and
practical to inrta tl low·frequency mon o or multiple band , 52 ohm antenna syste m,

Special N-type coax ial co nn ect on ,
sene roO eternents (d r iven thru
the boom) , tinned connec t ln ll lug5,
and s/5 electrical harOw,ue provide
you with peace o f mind for many
years l

L
I

UMONARCH" 10, 15, 20 Meter "Tri·Band"
Model TB5EM!4KWP

•
•
•

•
•

•
•

1M-88Swlttl SCANNER (optioIlOl]

In the tradition of the famous
FM-DX and the FM-28, Clegg
Pl'oudly presents the 2 Meter FM
Transceiver of the next decade.

we've retained all the features
and performance of the popular
FM-26.And we've added CPJ> and
MARS frequency coverage (an
optional offset crystal may be
required) .!VlCI we've added an
optional $CANNER. '1bu'11 hove
continuous control of output
power from 1-25 watts right from
ne coret

Our confidence in the FM-88&
885 is great enough that we
provide a fuJl1yeorwarra nty (Do
the other 2 fv1eter rigs yOOve
considered offer such a
warranty?)

Because the FM-88 is available
ONLYDIRECTLY from CLEGG and
there is no ~M IDDlEMAN" involved,
we are able to deliver to you
much more RADIO for your hard
earned dollar.You are virtually
buying WHOLE5.AJ..EI

VVhether you elect the FM-88S
at $429.95 or the FM-88 (Without
SCANNER) at only $329.95, we are
certain you'll be delighted 'N'ith
your selection

Eoch unit is supplied complete
with mobile mounting bracket,
base station bale, microphone,
two DC power cobles and many,
many hours of Operating
Entovment. (The optional PS-t2A
power supply adds full base
station perromoncej.

A detailed SPECIFICATION sheet
describing the new transceivers
and Clegg's coordinated
accessories and antennas isyours
for the asking. Phone 1(800)
233-0250 today for your copyorto
order either one of these super
TRANSCEMR~

= =±:::;:lFM'd'
<:P
ll'

~
0,
0>

CLEGG i
FM-88 &885 ~
25 wattS/14J.O-149.0 MHz ;0

~
~
:<
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P. O. BOX 1101
SOUTHGATE. MICH . 48195

PHONE (313) 285-1782

HAL-TRONIX~1l!.
. n _

"' HAl~ HAIOlD C. NOWLAND
WIZ;Jt:H

SEE YOU IN DAYTON

6-DIGIT CLOCK • 12/24 HOUR
COMPlETE KIT CONSISTING OF 2 PC Gl0 PAE·DRILLED PC BOARDS. 1
Cl.OCK CHIP. 6 FN D 359 READOVTS. 13 TRAN SISTORS, 3 CAPS. 9
RES I STORS. 5 DIODeS . 3 PUSH ·BUTTON SWITCH ES . POWER
TRANSFORMER AN D l NSTRUCTIONS
DON'T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY
EVERYTHING EXTRA
PlKlDAT •••..••••••• ••••• ••• •• •• ••• •...•.•••••• ••• • •••••... ••• . \1 ' .• \

ClOCf: CAM. AYI 'la llle ancl ...,11 ht any one 01 tl>8 aOOYe ClOeks, ~ula.
PrICe .• _$6_5O ... CltooIy \a.\CI _ -.... _ dod

SlJI- DKofT ALA." Cloc.l f:1T to< _ . campott . RV. Ot Ioe4O..:lay uN Operll..
otl 12·,,01t AC Ot DC. ancl has .1Sown 6O-Hl t,me base on ,1>8 boatel , GotTI!)let"
"" In alt el9clrotl ic: COtnIlOf'*lIS anlI l WO-llIllCe. pr&-df,lIecl PC Doardl , 8oa<d
s.ze . "' • 3" . Completa ", ,11'1 lDt'ak.. ano . ...itchn., It operale<! on DC. theta 's
nol hing _ ' 0 Duy·
" KIDAT ••••••••••••••••••.••.••.••••••.••....•••••••••••••.•• ••. 11 •.• \
T",e l...,.volt AC II". c:ord lOt ' hoM ...ho .. ,an ' 0 opeo-81elIle (lOCk h om 110-VOlt
AC. U .• \

SHIPPING INFORMATION
ORDERS OVER ne.cc WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS
WHERE ADDITIONAL CHARGES ARE REQVESTED ON ORDERS LESS THAN
sis.co PLEASE INCLUDE ADDITIONAL 11_00 FOR HANDLI NG AND MAILING
CHARGES, SEND SASE FOR FREE FLYER,

TOUCH TONE DECODER KIT
HIGHLY STABLE DECODER KIT, COMES WITH 2 SIOED. PLATED THRUAN D
SOlDER FLOWED G·l0 PC 8OARD, 1-567'$, 2- 1~. AN D ALL ELECTRONIC
COMPONENTS, BOARD IolEASURES 3'10 . 5 '10 INCHES HAS 12 LINES OUT.
ONLY $)9.•\

DELUXE 12·BUTTON TOUCHTONE ENCODER KIT ul,l,z,ng It\f1 roe.. ICM 1206
cnlp, PfoYoOes boln VISUAL AN D AUDIO ,n(l ,ca tlOns'~ "',In ' IS o..n 1" 0 '
lone anocl'ze<l alum'num call,ne' Measures only 2 3/. " 33/. -- , COm!)I"l" ... ,th
TOUCh-Tone pnl . bo"d, c. ystal . cn,p and all necessa.y comOO".n ts to l,n,Sh
l ne k'l
PRICED AT 129.• 5
For those 1'10 ", iSh 10 mounl I tle .ncooe, ,n a hand-neld Utl,I , tne PC ool.a
meu u'es only 911 6"' " 1 3/. " ThIS pa",al k 'l w,tn PC boarej, crystal. ch,p and

~~':i!EO"..'!f~: I lU5

ACCUf:nll_MlMOIY o n ION f:IT THIS ACCUKEYER MEMORY KIT PRO.
VIOES A SIMPLE, LOW COST METHOD OF ADDING MEMORY CAPABILITY
TO THE WB..VVF ACCUKEYER_WHILE DESIGNED FOR DIRECT ATTACH
MENT TO THE ABOVE ACCVKEYER, rr CAN ALSO BE ATTACHED TO ANY
STANDARD ACCUKEYER BOARD WITH lInLE DIFFICULTV. \ 1'.9\

ACCUf:nll tern THIS ACCUKEYER IS A REVISED VERSION OF THE VERY
POPULAR WB..VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GAR
REn. IN OST MAGAZINE AN D THE 1915 RADIO AMATEURS HANDBOOK,
$1'.• \

ACCUUYlI_MlMOIY o nlOH f:1T _ TOGETHER ONL Y I n .oo

Redesigned and new cabinetry. Watch

for new showing in this space.

COMPLnl IITS, CONSISTING OF EVERY ESSENTIAL PART NEEDED TO
MAKE YOUR COONTER COMPlETE HAL.eooA 7-OIGIT COONTER WITH FRE
OUENCY RANGE OF ZERO TO 600 MHl FEATURES TWO INPUTS ONE F~
LOW FREOUENCY AND ONE FOR HIGH FREOUENCY, AUTOMA TIC ZERO
SUPPRESSION TIME BASE IS 1 0 SEC OR ,1 SEC GATE WITH OPTIONAL 10
SEC GATE AVAILABLE ACCURACY " 001%. UTl l1ZES 1o-MHz CRYSTAL 5
WM .
COMPLETE KIT. ... . .. . . •. . .. . ... ... . .. .•. ...... . .. . . .. . .. . • • . • • . • • . . • ' 129
HAL·lOOA 7-OIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 300
MHz, FEATURES TWO INPUTS: ONE FOR lOW FREOUENCY AND ONE FOR
HIGH FREOUENCY; AUTOMATI C ZERO SUPPRESSION TIME BASE IS 10 SEC
OR 1 SEC GATE WITH OPTIONAL 10 SEC GATE AVAILABLE_ ACCURACY
,, 001%. UTILIZE S 10·MHz CRySTAL 5 PPM

COMPLETE KIT. . . . . • . . • . . . • . . • . . • . . . • . • • •. . . . . •.. ... . .. . • . . . . . . . . . . . S108
HAL·50A 8-01GIT COUNTER WITH FREQUENCY RANGE OF ZERD TO 50
MHZ OR BETTER. AUTDMATIC DECIMAL POINT, ZERO SUPPRESSION UPON
DEMAND, FEATURES TWO INPUTS: ONE FOR LOW FREOUENCY INPUT. AND
ONE ON PANE L FOR USE WITH ANY INTERNALLY MOUNTED HA LTRONIX
PRE-SCALER FOR WH ICH PROVISIONS HAVE ALREADY BEEN MADE, 10
SEC AND ,1 SEC TIME GATES ACCURACY ",001'/0 UTILIZES 10-MHz
CRYSTAL 5 PPM
COMPLETE KIT. • • .. • •. • • . . • • . . .. . . .. . .... ....... ... . .. . . . . • • . . • • . • • . S108

nl·KALla KITS
HAL)OO r.I 1 19.95

tPfe..:l,,11fMl G 10 Doa,(l ano all COmPOM'ntS!
HAL 300 Alr. £ $14.95

ISame as aboY" ..un preamp!
HAL 600 r.£ 134 .95

<Pfe,(l"'Ie<l Gl0 Doa,(l ano all com~tS!

HAL 600 AlP. £.•.• .••••.•..•.•..• .• . .• •• .•.•..•.•.••• S)9 .95
<sarne as a_llul ''' 'In P<eampl-..,•

!•

•

ZIP

€>.

ADDRESS

NAME

CITY

STATE

with exclusive Dual-Speed Control!
For antennas up to 10.7 sq. It. of wind load area. Mast
support bra cket design permits easy centering and offers
a positive drive no-slip option. Automatic brake action
cushions stops 10 reduce inertia stresses. Unique control unit
features DUAL·SPEED rotation with one five-position switch.
SPECIFICATIONS: Max. wind load bending moment-IO,OOO
in-lbs. (side-thrust overturning); Starti ng torque - 400 in.
Ibs.; Hardened steel drive gears; Bearings -100- '*"diam
eter (hardened); Meter - D'Arsonval, taut band (back
lighted). There's much, much more- so get the whole story!

HO-73 HEAVY-DUTY
ROTATOR

r-------- ---- - - - - - - - ,
Mail this coupon for complete details! ..- 3" 1

YES'.0 Send me complete details on the HD·J3! I
o Give me the name of my nearest dealer! I

I
I
I
I
I
I

11111 ALLIANCE Manulklurill. Co., lilt., Alliante, Ohi(l~ l I
A ,.ONT" "M ER'C"" ....'ll" CO..P.....y I

I _ ,_""'_ N _. T__• . • • -no'. __ 0 _ ·,L.. ......

...........~ .... <:0. _ I
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The California Crank-U p
- most convenient mast around

ReneM. While W6WDF
1640 H ull Drive
Son Curios CA 94070

Recently, wh il e looking
for some sort o f tower

for my two-meter, ten -ele
ment Vagi , I found myself
lo oking at t hose slid ing
p u sh-up tu bul ar m a sts
which a re used for han ging
up telev ision antennas .

I reasoned that if they
cou ld support some of
those heavv.fong-range DX
tel ev ision monstrosities,
they certainl y would not
su ffe r under the weight of
m y two-meter antenna.

At the local ha m outlet. I
fou nd a sale on these. The
tw enty-foo t m asts w ere go
ing for $1 6.95. Upon arr iv
ing home with my purchase
a nd extending it out on the
pa tio. it was apparent that
once insta lled on the roof.
I wou ld have to cl imb a six
foo t ladder in o rder to push
up the top sec tion. As my
house consists o f t hree
sto ries, thi s meant t ha t
once I was on the ladde r, I
would be look ing down
thirty-six fee t to street level
with no thing to hold on to.

No th anks!
As a resul t, the mast rest

ed in the ya rd fo r many
weeks while severa l ideas
fo r ra ising the top section
were thought of and di s
ca rded . O nly one method
seemed to be rea sonable ,
and that was co nve rt ing to
a c ra nk-up.

If o nly I cou ld insert a
strong a irc ra ft-type cable
betwee n the inner and o ut
er tubu lar sec tions and a t
tach the cab le to the bot
tom o f the inner sect ion
em plo ying the same meth
o d used o n co mmerc ia l
cra nk-up towers, I wo uld
have a cheap, func t ional,
a nd lightweight mast. The
fit between the two sec
tio ns was quite sloppy and
o n my first try I was ab le to
insert a 1/16" cab le be
tween the outer 1 VI" and
the inne r 1 JA " tubu la r sec
tions, but t he fit was so
tight it was obvious that a
smalle r ca b le wo ul d be
necessary.

The nex t tr y was with a
3/32" aircraft cab le whi ch
a llowed th e inner mast to
move up and down freel y.
The cable the n was a t
tac hed to the bo ttom of

the inne r sec t io n and
brought out ove r the top o f
the o uter mast. Now, by
pu lling on the cable, t he
top sec t ion could be raised
and lowered w ith ease. It
became evid ent, howe ver,
that the cab le tr aveling
over t he lip of the oute r
ma st wou ld be come badly
abra ded, so an extens ion
was fa br ica ted w ith a
w heel guide o n o ne end.
This was attached nea r the
top o f the oute r mast in
o rde r to cha nge the ang le
of ca ble entry. The lip of
the mast was filed and
sa nd ed to a smoot h co n
tour and a he avy depo sit o f
waterp roof grease was ap
plied. The ex tension con
tainin g the whee l guide is
made of 1/8" x 1" x 10" fa ir
ly mal leab le stee l sc rap
with the guide mounted on
the end . Shims were used
to maintain the extension
at the de sired angle. I'm
su re that anyone with ac
cess to machine tools can
improve o n this, but this
s im p le asse m b ly work s
ve ry smoothly. As an afte r
thought, I rea lized tha t a
la rge r whe el would im
prove th is ope rat ion.

Near the bottom of the
mast is mounted a sma ll
w inc h rat e d a t 1 000
pounds . Al though over
ra ted fo r this ap plication, it
was on sa le at K-Ma rt a t
$1 4.95 . Th is is secu red with
tw o 1 ~ " muffler d amps
and is easily moved up or
do w n ve rt ica lly a s re
q uired .

In c hoos ing a mast fo r
t his ap plicat ion, it wou ld
be adv isable to pick one
with as much space as pos
sib le between the inne r
and oute r sec tions for ease
of cab le access.

The mast has been on the
ro of for the past seven
months. The an tenna has
been raised and lowered six
or seven times for swr or e le
ment adjustment. All these
were made at eyeball leve l
with both feet flat on the
e le vated b edroom roof
wh ile the base of the mast
was moun ted a t second
sto ry le vel. The conve
nience , safety, a nd low
cost of th is eas ily con
s t ruc t ed c ra nk-u p m ast
shou ld not be ove rlooked.
For light d uty, it ha s a ll the
attributes of a commercia l
o ne .•
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W"lt Beck. er KIQPS
Oenerat Delivery
SI. Au/{ustim' FL 320S4

The Beachside 2-Meter Beam
- stands up to salt spray

Daytona Beach (45 miles
so u t h), a nd Gai nesv ille
(about 75 mil es west). The
3-e le me nt, balun-fed, y.
ma tched, a ll de-grounded
beam that I designed and
built wil l do th is when fed
with the 1 1/1-Watt output
fro m a Tempo 51. When fed
25 Watts from my Kenwood
7625, it will del iver ample
signal to operate repeaters
in Titusville, Orlando, and
St. Petersburg, all of which
are mo re than twice as far
away.

trop ica l rains. These will
reduce stee l bolts to rust
and render insulators use
less in just a few short
weeks.

There are no hills here,
and the preva ili ng nor th
eas t winds plus the fact that
I live in a tra iler d ictate the
use of a simple design with
low surface area and the
use of o nly moderate he ight
- about 20 feet.

I wanted to ope rate re
pe ater s in Ja ck son vil le
(a bou t 55 mi le s no rt h).
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For several months eac h
yea r, I live on the beach

on Anastasia Island just
so uth of St. Augu st ine,

r

j

Fig. 1. Beachside Z-meter beam with V-match and balun.
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The beam is made from a
junked TV antenna. It is
mounted on a piece of TV
ma st, vertically, with a
single If-clamp about 5"
beh ind the refl ector. The
metal mast has no appre
ciable effect o n the gain
and provides a perfec t de
grou nd, which is very useful
here in Flo rida where 12
hou r thunderstorms are not
uncommon.

The e lement d imensions
given will enable use any
where in the 2-mete r band;
the V-arms are exact ly 4"
and are attached to the
driven e lement exac tly 3"
either side of the center, or
6" apa rt, with either clips o r
screws. These connections
should be covered with a
double layer of Scotch elec
trical ta pe. If thi s is done
ca reful ly, the joints will re
main dean for several years
even in th is trop ica l c li
mate.

The balun is made from

RG-8/U or other good quali
ty, 52-0hm coax, and is
247/8" lo ng plus the 4"
V-arms on eithe r end . The
arms and the jo int whe re
the three shie lds are so l
de red to ge ther a lso are
covered with Scotch elec
trical tape. The balun is at
tac hed to the d riven ele
ment, folded le ngthwise
alongside the teedfine .
taped to the boom, and
the n led down the mast.

Alt hough circulati ng rf
curre nts on the coax shie ld
do not seem to be a prob
lem if the line is arranged as
shown. it is always good
practice to make a 2-turn,
6"-7"-diameter coil in the
coax down away from the
field of the beam and be
fore t he coax enters the
shack.

The Beachside 2-meter
beam can be d ismounted.
folded , and transported
eas ily, as it occupies a
space only 39" long and
about 2" in diameter ,.

~,

I .~4 "ATTENTION MOBILE HAMS

~ IS METER MOBILE TRANSCEIVER
CWUUSB

NCG IsSB

THE QRP RIG WITH THE BIG RIG SOUND ACTIVE
NOISE BlANKER-RF GAIN -CW SW ITCH
SQUElCH- MIC GAIN-DIGITAL FREQUENCY
DISPLAY-HIILO POWER SWITCH-13.8 VDC SA
POSITIVE OR NEGATIVE GROUND.
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1275 N. GROVE ST.
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Richard C. Jaeger K4/QJ
717 McKinley Avenue
A uburn A L 36830

Double Duty Mag-Mount Antenna
- it's a portable CP, too

W hen on the ro ad, 1
have a l way s e n

joyed o pe rat ing two m e
ter s w ith a modified 1( -225
and a Hy-G ain V. -wave
magnet ic-m ount antenna .
The rig opera tes well from
the ca r, but has had swr
probl ems when operated
with the antenna in hotel
room s. W ithout the ca r act
ing as a ground pl ane, the
sw r of the antenna w as
above 3:1, whi ch ca used
the swr protection c ircu it ry
of the 1( -225 to substa n
tially reduce t he power
output o f the ri g. I deci ded
to try to modif y the anten
na so that it also could be
used as a ground plane fo r

portable operation . 1want
ed the c o nv e rsi o n t o
ground-plane operation to
be simp le and not interfere
with the antenna operation
when mounted on the car
top.

The resulti ng conversion
is shown in Photo A The
ground plane is const ruct
ed from the smal l brass
tub ing foun d in most ho b
by sho ps. Each arm is bu ilt
f rom one 12-inch length of
1j8-inch diameter tubing
and one 11-inch piece of
S/32·inch diameter tub ing.
The two pieces are sl ipped
together and adjusted to a
total length of 20 inches.
The jo int and ends of the

tubing are then so ldered.
One-in ch pieces of 5/32
inch tub ing are so ldered to
the base of the magnetic
mount antenna and serve
as mount ing sl eeves to
ho ld the ground-p lane legs.
It was necessary to sand
the ba se of the v. -wave
antenn a in o rder to make a
good so lder co nnect io n.

The ground-plane anten
na in its broken-down form
is shown in Photo B. The
antenna w ith its ground
pl ane arms st il l fits very
nicely in my suitcase when
traveli ng . The antenna at
taches in its normal fa shion
to the top of the car for

mobi le operation and the
ground-plane arms sl ip into
the mounting sleeves for
quick conversion to porta
ble operat ion . The sw r of
the antenna has been mea
sured to be sl ight ly more
than 1.4:1 . This represents
the min im um swr to be ex
pected from the 36-0hm
radiat ion resistance of a
ground-p lane antenna w ith
h o riz on t al ar m s. Th e
1( -225 now o perates into
the co nverted anten na
witho ut any not i ceab le
power red uct io n and the
antenna has added to m y
operat ing enjoyment o n
numero us t rips and on va
cat ion .•

Photo A.
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Check these state-of-the-art specifications

• Power Capabil ity: 2500 W PEP

• Frequency Range: Continuous 3 .0 to 30 MHz

• Impedance Match ing : 20 ohms to 300 ohms to 50
ohms resistive

• Direct Reading SWR Meter: 1 to infinity

• Direct Reading Power Meter: Two meter scales from
OW to 250 Wand 0 W to 2500 W ; front panel switch
selects FWD or Reflected Power. (llIuminat8d panel
meters)

• Power meter d isplays RMS w ith cont inuous carrier
and automatically displays PEA K when driven with
SSB signal.

• Average " Automat ic" tune-up t ime: 10 seconds or
less

• Tune-up time not affected by power level ; can be as
low as 1 W .

• A unique " linear Disable" circuit automatically
switches companion linear amplifier to standby w ithin
mill iseconds whenever SWR exceeds a threshold
preset on front panel . thus protecting the linear and
antenna tuner from excessive SWR.

• Toroidal bridge coupler provided in separate enclosure.
permitting it to be installed directly at the output of the
transmitter for meaningful SW R mea surements .

• Pow er requirements are 11 5/230 VA C 50 -60 Hz. 10
W operat ing/5 W standby ; or 13 .5 VDC. 1 A
operating / . 5 A standby .

• Antenna tu ner packaged in cabinet 17 " W x 5-1/4" H
x 14" D (Rack mou nting optional).

J.W. Miller Division
BELL INDUSTRIES ~ ""

19070 REYES AVE. • P.O. BOX 5825
COMPTON. CALIF ORNIA 90224
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Anthony W. DePra lO WA4JQS
205 Cherokee Trail
Somerset K Y 42501

A 40-Meter Quad for $20
- assuming you own two towers

After cu tting the wi re for
the d riven elemen t and re
flector to their respective
len gths, I insta lled four in
sulators on the ref lector so
th at each side was 35' 8" in
length. Five insulators were
used on the driven element
to give each side a length o f
34' 8", with the fifth in
su lato r used where the coax
is attached.

I dril led holes 17" apart in
each of the two-by-fours
and installed eye bo lts with
pulleys in each ho le. Screw
eyes were installed in the
end of each to attac h the
ou t rigger support wi res to
keep the two-by-fours from
bendin g from e le me n t
stra in. I used spa r varnish to
wea therproof them. They
were mounted in the to p of
the towers with 1 y, " u
bolts. Guy wire was used as
an outrigger.

Be sure to get some hel p
install ing the two-by-fo urs
as they are hard to handle
by you rse lf. Quarter-inch
nylon cord was used to pull
each element into the air;
the bottom ha lves were tied
off to ground stakes.

After the antenna was in
sta lled. swr and bandwidth
checks proved to be better
than I had hoped for. The
swr meter showed tha t re
flected power was lowest at
7.200 MHz . O n-the-air tests

antenna just did not make
the grade. I could do a fa ir
jo b running a kW, but in the
pileups with all the big
guns, it was an e nti re ly dif
fe rent sto ry.

What I needed was a n an
tenna wi th gain and direc
tivity but with low cost and
low wind loading. So a
beam was out of the q ues
tion. I decided , therefore,
upon a f ixed- d irec t io n
qu ad . Since I have towe rs
on the east and west ends of
my lo t loc ated approx i
mately 200' apart, Idec ided
to stri ng the q uad between
these two towers.

My first try was a dr iven
element on ly. This was an
improvement in signa l gain
but was bi-d irec tional north
and south. O ne added ad
vantage was a decrease of
broadcast Q RM from Eu r
ope, but, like everyone else,
I wanted something better,
so I decided to add a re
flector e lement.

How to do it, was the
problem. It then dawned on
me that since the spacing
between elements was
around 17 feet, why not use
20' two-by-fou rs in the top
of the towers to get the ele
ment spac ing? So, after a
look in my junk box and a
visit to the loca l hardwa re
sto re, I was readv to start
work.

RGII.,U

se . .... EH
' 00l ""n 'tG<;[ R ----,

II. ' ST UB
lOll. COA ~

.....· 259 5 ANO
DOUIlI. E FE "A L.

~-~.
~ CO... TO S""'_

OI ~HTlON O'
.. U IUC

CJ

try my hand at 4O-meter
OXing. I soon fou nd out
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stub to feed the driven element. I
used 72-0hm coax since I had a
large amount on hand. However,
kW-rated twtn fead also can be
used. Below are the lengths for
both coax and twinlead .
Stubs
The formula L = 246 (VF)/FMHz is
used for stub length.
For RG-11A/U coax , Z = 72
Ohms and VF = 0.66. Driven ele
ment stub length for 7.200 MHz
is 22' 6'12'.
For 1 kW-rated twinlead, Z = 72
Ohms and VF = 0.71. Stub
length for 7.200 MHz is 24' 3" ,

The stubs should be cut as close
to calculated lengths as pes
store. Using a Pl-259 with a oar
rei connector, I attached the
stub to the 52·0hm coax teed
line to the shack. Using my
noise bridge and R-4C, I tuned
the 52·0hm coax stub for lowest
swr.

Reference s
1. Radio Handbook, 20th edt
tion, Orr.
2. Cubical Quad Antennas, Orr.
3. Antenna Handbook, 78 edi
tion, Orr.
4. ARRL Antenna Book, 78 edi
tion, ARRL.

have proven to be excel
lent. The quad is fixed to
the south south-west, and
reports from VK and ZL
have been 59 p lus con stan t
ly , I've received 59 into
I apan, long path. So, if you
can't put up a 40-meter
beam, then try thi s antenna.
You might be surprised,
Total cost of th is antenna
was $20,00.•

Construction Details
Specifications:
Two-element quad; 8.0 dB gain;
20 dB trent.to-back rat io; spac
ing is 1/8 .t, which is 17.0 feet;
No. 14 wire, enameled copper;
5% di fference factor between
elements; design frequency is
7.200 MHz.
Driven Element
For fhe driven element, 1used L
= 1005/F MHz to obtain the ere
men I length. For 7.200 MHz, this
is 139' 5" or 34' 8" per side.
Reflector
Here, I used L = 1030/FMHz to
obta in a wire length for 7.200
MHz o f 143' 0" or 35' 9" per side.
Feeding the Quad
I decided to use a quarter-wave
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Stephen J. Do....ten WA 5TDT
Box /6551
Lubb<x:k TX 79490

A Dirt-Cheap Tower Base
- you can take it with you

W hen I finally bought
the antenna tower I

had wanted for years, I
found I had given little
thought to how it would be
anchored to the ground
Obviously, the base should
be anchored so that lateral
movement parallel to the
ground is not possible and
also so that the base w ill
not settle into the grou nd
and thus slac ken the guy
w ires. The sa lesman at the
elec tronics store suggested
I buy the short sect io n that
Rohn sells with it s 24-series
towers. I was told that most
peo ple set the short sect ion
in a hole and pour concrete
around it , fil ling up the hole
and leaving a few inches of
the section protruding
above the top-just

138 73 MagaZine. May, 1980

enough to attach a sect ion
of the tower.

The sal esm an and I di s
cussed what would happen
to th is excellent m ount ing
base when it came time to
move to another home He
told me that most hams re
move the tower f rom the
base and Simply saw off the
th ree protrud mg legs of the
short sect ion (fl ush with the
surface of th e concrete)
and cover the rem ains with
a thin layer o f dirt. So me
how I could not reco nc il e
mysel f to the thought of
leavi ng a part o f m y pre
cious tower bur ied in some
one's backyard, so I decid
ed to buy f ive sections of
Rohn 24 tower and a top
section as planned - and
went home to study the

..,HO" 5£~T"' ~

00 TO"'£~

u n, "oos

problem.
Duri ng the yea rs I spent

growing up on a farm and
later working as a welder
and electrician, I was ex
posed to a vanetv of prob
lem s tha t req ui red im pro
visational techniques (jury
rigging). I was determ ined
to uti lize m y experience in
f ind ing ano ther method by
which I could anchor my
tower The answer lay on
the sc rap pile o f steel whi ch
I have co llected over the
yea rs. I dug out a 2' x 2'
p iece of Y4 '<t h ic k steel
p late and three 4'-long steel
rod s having a diameter
sligh t ly less than the inside
diameter o f the legs of a
tower section. I set the bot
tom of a tower sect ion on
the approximate center of
the plate and marked the
location of each of thE'
three legs. Then I drilled a
hole just la rge enough to
allow a rod to pass through
at each of the three marks.
The plate was placed fl at
on the ground at the loca
t ion where the tower wou ld
sta nd. Each rod wa s run
through a dril led hole in the
pla te and pounded into the
ground w it h a sledgeham
mer until about eight in ches
of each rod was left pro
trud ing above the pla te,
The legs of the f irst ..ec tion
of the tower were placed
over the ends of the rods,

and a level was used to en
sure that this section was
perfectly vertical before
proceeding,

I t hen drilled holes
through the rods u"ing the
bolt holes in the tower legs
as guides. Then I installed
bolts and nuts to secure
each rod and leg together.
M y tower was now an
chored against any latera l
movement by the stee l
rods, and further sett l ing
wa s prevented by the steel
p late which the bottom of
eac h leg rested upon. Cau
tion: This type o f mounting
;s not secure enough to keep
the tower section upriMht
while supporting the "eiMht
of a cfimber. The first sec
tion of tower must be fi rmly
guyed or supported unril the
first set of permanenr guy
wires ;s installed further up
the tower.

My tower has now been
up for three yP,HS and has
wi thstood co untless
assaults by the no torious
wes t Texas wind, along with
ice storms, w ithou t sett ling
or shif t ing. The tower is
guyed at the 20-, 40-, and
58-foot level s 10 all four
directions. and the re are no
less than eig ht HF, VH F, and
UH F antennas mounted on
the to p 20 feet. Natura lly, if
your soil is softer than my
hardpacked di rt , the square
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e red, c la m p a large vise-g ri p
plier on the rod above the
c ha in, a nd c ra nk it o ut of
the grou nd with the jac k.
Now you ca n load up every
t hing a nd sta rt ove r aga in
somew here e lse !

A wo rd of c a u t ion
never c limb a tower wit hout
a st urdy pair of boots (pre f
e ra bly linem a n-type with
stee l a rch suppo rts), a stu r
dy cl imb ing bel t o r sa fety
belt o f t he ind ust ria l type,
a nd an approved hard hat
o r hard cap. You may think
a hard ha t is un ne cessary
a nd sil ly if you are the
strong a nd virile type, bu t I
ass ure you tha t yo u wil l be
glad you ha ve o ne sho uld a
gust o f wind ca tc h a n an
te nna on the way up a nd
cl o bber the old c ranium !
Head protec tio n is a lso a
must fo r a nyo ne working
under a c limbe r. A 3-inc h
scre wd rive r d ropped from
50 feet can pe netra te e ven
a ha rd head like mine . Be
carefu l a nd ha ve fun! .

foota ge of the stee l pla te
should be increase d , As the
a rea of t he plate is in
c reased, t he t h ic kn e s s
sho uld a lso be inc reased
pro po rtio na te ly

Now, yo u say, how does
this a nc ho r me th od benefit
you when yo u pack up to
lea ve town! Rea d on ! Disas
se mb le yo u r towe r a nd
remove the botto m sec tio n
from the rods Enlist the a id
of you r a uto bum pe r jack
a nd a few feet of stu rdy
c ha in. The c hain is loo ped
arou nd th e top o f the rod
and pre ven ted fro m slidi ng
by a bolt or pin inse rte d
through the bo lt ho le in the
rod . The re ma inder of the
cha in is loo ped ove r the
hook of the jack a nd the
rod ca n the n be jack e d o ut
of the g rou nd . If it cannot
be pulled out of the ground
by hand (after the jack has
reached the uppe r lim it o f
t ravel), sim ply a llow the
cha in to slide downward on
t he rod as the jack is low-

•

!l!il'
,

easiest to read of any watt
meter on the market.

Termina ting Load Resistors
range from a 5 W dry load toa
50 KW hea t-exchanger load.
Low power dry loads up to
150 watts are a vailable as a VSWR specifica tion of 1.1:1
well as high power water- or less over the frequency
cooled or heat-exchanger
loads up 10 50 KW. In addi- range from DC to 1 GHz.
tion, liquid die lectricfa ir con- These are just some of the
vectton loads with a power products tha t have made
ra nge to 10 KW a re available. Dielectric THE LEADERIN RF
Each of these resistors boasts MEASUREMENf EQUIPMENf.

r ........ DIELECTRIC COMMUNICATIONS
~ A UNI T OF GENEF'lA L SI GNA L

.... 17 Rt\YMOND. MtlJNE04071 • TEL 207-655-4555 . 1I:D-341-9678

on its way to becoming the
industry standard. accepts
plug-in range elements for
power measurements from
t OO mw to 5000 watts at 2
MHz 10 1 GHz. The lQOO-A.
with ± 5% full sca le
a ccuracy. offers the highest
available resolution. The
la rge 4 H" mirrored-sca le
meter makes the HXJO-A the

Dielectric - the leader in
RF measurement equipment
offers a variety of RF
products for the communica
tions industry.

Dielectric's new l(X)O-A RF
Di rectional Wa ttmeter , well
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•••New from Longs
Kenwood R-1000
compact communications
receiver • KENWOOD

handle/stand

attenuatar switch

I
AM wide
switch

USB LSB/CW
switch switch

AM narrow
switch

noise
blanker

-

S meter
recorder
Jack

headphones
jack

digilal display
& clock/timer

The new , compact (12¥oW x 4'hH x 8-9/16"D ) R·l000 is a high class
general coveraqe receiver covering anbencs from 200 KHz 1030 MHz, It
features: PLl synthesizer, digital display readout (1 KHz slep) and
analog dial calibrated at 10KHz intervals from 0 to 1.000 KHz . The 12nr.
quartz digital crock with timer can be sella go on or off at any time. A
stepped RF attenuetor prov ides 20. 40. and 60 dB attenuation to protect
the unit from damage by high input power signals. Alsofeatures: astace
IF li lter, tone control , built-in noise blanker , dimmer switch , recording
terrrunat.eetectabte AC power voltage (100, 120, 220 or 240 VAC) , wire
antenna terminals andUH F connector (50 -239 for coax Cable) , large 10
cm bui lt-in speaker, external speaker [ack . 2 position antenna selector
switch , accessory term inals for timer and muting circuit. Has cal ibrated
5 meter. AF gain control. 4 mode switches, Selects L5B/CW , USB,
narrow AM or wide AM.

Sensiti vit y (S + N/N 10 dB or more): SSB 2()()
KHz ~ 2 MHz' 5 micro V, AM 50 micro V. SSB 2
MHz - 30 MHz 0.5 micro V. AM 5 mi cro V
Frequency stab ili ty : ± 2 KHz Max. f rom 1-60 min,
alter power on, • 300 Hz max, in every
subseq uent 30 m in, Select ivi ty : AM (w ide) 12
KHz at -6dB, 25 KHz at -50dB, AM (narrow) 6
KHz at -6dB. 18 KHz at -SOdS SSS/CW 2 7 KHz
at -6dB. 5 KHz at -SOdS,

499.00
List Price. Call for qu ote.

VISA
Use your Master Charge
or BankAmericard/VISA
when you order.

Ham Radio Department Store
MAIL O RDE RS: P.O . BOX 11347 BIRMINGHAM . Al 35202 • STREET ADDRESS: 280 8 7TH AVENUE SO U TH BIRMIN GHAM . AL ABAMA 35233
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A full 2KW PEP amplifier
at a price you can afford
The DENTRON Clipperton L
linear amplifier! Iron...

Power
on/off switch

ptete c urrent/
Plate veueae meter

HI/LOW
power switch

Stand-by switch

Meter funcllon switch

Band selectee

switch

The Clipperton l linear amplifier covers 160-15 meters and most MARS
frequencies. It delivers 2000 watts PEP input on SSB and 1()()() watts DC
input on CWoATTY, o r SSTV; all continuous duty. There are four 5728
triodes operating in grounded grid. hi/Ie power switching and linear
bypass from the front panel , a large illuminated meter for momtcrinq
plate current and plate voltage. a built·in continuous duty power
supply-2500 volt idle 5SB - 1800 vall idle CW approximately with rear
panel selection of 117 volts or 234 volts primary transformer taps and
adjustable Ale. The Clipperton L also features forced air cooling lor
longer lube Ii le . harmonic sucressrcn IM l meets or exceeds FCC
req uirements. 50 ohm impedance unbalanced at bett er th an 1.5 to 1
VSWR and 50 ohm output impedance. Size: 6" H It 1 4~W x 14~"D .

Weight: 42 Ibs.

699.50
List Price. Call l or quote.

Call
1OI1Free 1-800-633-3410
IN ALABAMA CALL 1-800-292-86689 AM TIL 5:30 PM CST, MONDAY THRU FRIDAY
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New from Long's ... YAESU
FT-107M all solid state
HF SSB transceiver

Sp·l07P Spa.kar/phone
patch for FTI07M has AX
and TX gain contro l and VU
meier. Use with high or low
rmc input impedance and
PTT or VOX ope ration. 4
ohm 5W speaker built-in .
07.00 Call Today.

Use your Master Charge
or BankAmericardlVlSA
when you order.

FY·107 Solid stat. exte,·
nal remota YFO. Operates
full transceive, receive, or
transmit only. Features a
±2.5 kHz clarifier and a
precision analog dial.
125.00 List Price.
Call tor quote.

ma.ter c:: ha rge,.,..,.•.... ,....
•

_..--.."~

8p·107 matching speaker
for use with the FTl 07M. 4
ohms 5 watts .
28.00 Call Today.

YM·35 The hand·held
scanning mlc provides
up/down scanning as well
as scanning speed co ntrol
for convenient operation.
Used lor scanning with a
OMS memory equipped
FT1 07M. 600 ohm im
pedance.
18.00 Call Today.

Ham Radio Department Store
MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS: 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233
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BENCHER BY·l IIImbic PIIddla
With solid silver contact points. full range
adjustment, non·skid feet and heavy steel
bIec6I.·ledured base.
31.18 C.llloda,.

KENWOOD MC-6O dyMlmlc dnk mlc
The Me·50 features dual impedance.
500 ohms or 50K onma. Compatible with
Kenwood equipment.
• ••00 Callioday.

KENWOOD PC-1 phone PIItc:h
The pc·l features NUU control, RX and
TX gain controls and VU meier. Connects
between a transceiver and a phoneIine.
81.18 C.II today.

~. .;, ,..... •.:.- (J

- ~I~~ I(£f- f
. , U u fj

DYNAMIC INS~UMEN~S ~
nlck~ CIIdmlum~l\arg"'bla ban .....s
Never run out of baneries again.
Guaranteed for 5 yeers
SUaAA list 7.35. . . • . . . . 2 few 4.33
Slza C Ust 7.95 2 ' 01 5.15
Siza D Ust 8 .25 2 lot 5.30
I 'fOIt List12 .95 1.50 MC h

COPAL RP-20S 24-hour
ctodt wtth 24-hour .lIInn
Highly accurate wIttI • 24-hr. aIann that
can be set tor either AM or PM and in
1Q-minule inlervala. Features iluminated
lee.f·type numerals end precillkln syn
ctYonous motor.
1••••

HY-GAIN 287
IMgnetlc mount
foIdoNr .ntMn.
The 287 with unique
tOklOver deSign has 518
wave tor low engle F1KIia
tiOn. Adjustable thru a 180
degree .c and withstands
speeds up to 120 mph.
Less than 1. 4:1 VSWA,
144·1 48 MHz, power
rated to 150 W, 3 dB gain,
DC grounded.1.... C.II tod.y.

-t-.- ;_..-; 1m -:.~ -r-r

~··W~~~j. "" "- '-- . ~
_.w. ~·.

49•9 5 List Price 131.95

SHARP CB-2460
4O-Channel CB lranacelver
A full featured 40·channel CB with
RF/signal meter, channel 9 priority
monitor with LED readoul, detachable mlc
with PTT switch, PA operation oplional.
Also delta tuning , squelch control and
automatic noise limiter.

MFJ.l418 Var.. lun... II
TELEX AudkJ Fax 81 0 hNdphones Has SWA and dual range wattmeter.
Shock and moisture reSiStant with easy antenna switch , built-in balun and 300W
adjustment lor fit and comfort . Snap-fit RF output Has 50-239 connectors and
plug-in cord. Impedance • 600 ohms. mobole mounting bracket.
8.32 71.18 C.llloday.

1-800-633-3410

--
----~

.. . .' ." .....::;;.. ., "..•... ...•- ..' ;,..;.::- ;:. . .-" .-. .. .

DRAKE TV·3300-LP low PIISS fIIt.r
Low pass tilters, property att&ched to
transminers attenuate all harmonics tall·
ing In any TV channel or the FM band.
1000W max, below 30 MHz. Anenuatlon
better than BOdB above 4 1 MHz.
28.80 C.II today.

B • W SI S c:cNI X swttch
Features 6 outputs, • power rating of 2
KW PEP and VSWR of less tt1an 1.2;1 up
to 150 MHz . Grounds all U"Iused lItlten

""".
21.80 C. II today.

Call
1OI1Free
IN ALABAMA CALL 1-800-292-8668 9 AM T IL 5:30 PM CST, MOND AY THRU FRIDAY
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s-meter/RF output

Call lOf ocote.

Frequency stability: ± 1.5 KHz or less.
Power requirements: 13.8VDC at 5 .5A TX.
Power output 25W high, 1W low.

389.00

sque lc h

The microprocessor controUed IC-255A isa compact unit which packS more
big . multileature lleltibility than any other !com mobile to date. ThiS one OffefS
a 5 channel memory with adjustable scanning speed, and au to-atop. The 5
channels can be written from any inband frequencies, and the scan function
can be programmed to scan al 5 or only 2 memcoee. stopping on any Signal.
Program scan allows any portion 01 the band to be scanned . II covers
143.800 10 148.195 MHz and features dual VFO for standard or orocram
mabie $plits, 2 speed tuning (5 or 15 KHz). monolithic crystal. and ceramic
IF filters. HeliCal cavity tilters provide excellent inlermodulatiorl dislortiorl
characteristics. 25 watts or 1 watt selectable POWEl( output. Operating
modes:simplex or duplex with ± 600 KHz or any inband frequency split pro 
~.

Power to the mobile
operators! ICOM IC-255A
25 watt 2 meter
FM transceiver!

me mory writ.

LED fr~u.ncy rudoul

VISA-~ .......--- Use your Master Charge
or BankAmericard/VISA
when you order.

Ham Radio Department Store
MAil ORDERS e o . BOll: 113047 BIRMINGHAM. Al 35202 • ST REET ADDRESS: 2808 7TH AVENUE SOUTH BIRMINGH AM. ALA BAMA 35233
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ICOM IC-551 compact
50 MHz all mode transceiver

AGe control

h..dphon••

AF power

A F gain

squelch

RF gain

s-meterlRF output

VFO

"IT
vox

LED Irltquency display

frequency lock

pan blind tuning

lcom'slC-551 is an 81 mode 6 meter unit in a compact, easy to use instru·
ment which uses a built-in microprocessor for frequency control and scann·
ing. The no backlash, no delay dual VFO light chopper system is inCluded as
a standard leallJre and provides split frequency operation as well as con
p1etety variable offsets. It covers 50.000 MHz 10 53.999.9 MHz and
features a 6 digit frequency readout, 2 digital VFO's. built-in ACfOC power
supply, vartable output from 1 to 10 watts, dial lock switch for mobile use,
noise blanker, variable scan speed , and 3 memories. It can scan memories
and scan the entire 6 meter band 0( any selected segment 01 the band.
Modes:SSB . CW, AM, FM (optional) . FF speech processor and variable
bandpass module oPtional . VOX unit available. Power output: sse lOW PEP
(HOW adjustable), CW lOW (1 · 1QW adjustable), AM 4 W (1 -4
adjustable),FM l OW (1-10W adjustable).

tf j] IICOMI
sensitivity: sse, CW, AM less than 0 .5
microvolts for 10 dB S+N/N FM . More than
30 dB S+N+O/N+ D at 1 miCrovolt Less
than 0 .6 miCrovolts for 20 dB rcee QUieting

449.00
Call lor Quote.

Call
lollFree 1-800-633-3410
IN ALABAMA CALL 1-800-292-8668 9 AM TIL 5:30 PM CST, MONDAY THRU FRIDAY

•
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Dr. Ken JenkifU WB6MMV17
18Ql Cedar Street
Ne wberg OR 97112

Triband Dual Delta
- here's an attic antenna that works

Fig. 1. Top view of the dua l delta loop .

O ne of the nicest th ings
about amateur rad io

is that one often can obta in
excellent performan c e
from simple antennas. I re
cently moved into a new
house which depleted my
bank account beyond my
wildest nightmares . I had
hoped to be able to find a
triband beam anten na that
wou ld fit my financial sit
ua tio n, but it did not take
long for reality to ruin my
dreams of a cheap, effec
tive beam antenna. Conse
quent ly, I dec ided to home
brew the most effective tn
band antenna that I could

I ~ " EH II l OOP
4&" OVE Uc L

for the least amount of
money.

After much sea rc hi ng
and experiment ing, the type
of antenna I finally settled
on covered 20, 15. and 10
meters, and was cheap,
reasonably effective, and ,
as a bonus, was completely
hidden from view . The
antenna I chose was a
delta-loop antenna, using
the driven element of a
de lta-loop beam mounted
hor iz ontally inside the attic
of my new house.

Construct ion
The formul a for t he

20 .... g ,g "HER LOOt'
7' " OvE " ALl

length of the dri ven e le
ment of a delta loop is
1005/f M H z ' Since I was
bound to need some extra
wire a t the ends, I cut the
antenna to 71 feet overall in
length fo r a 20-meter loop. 1
mounted the antenna to the
rafters inside t he atti c, us
ing sc rew hooks and ceram
ic insulators to hold the
wire at th ree corners.

I used #14 so lid, Formvar
in sulated wire si m p ly
because it was cheap and
available; yo u could use
smalle r wire if cost consid
e ra t io ns were important,
however. Try to se lect a
sec tion of the a ttic that
doesn't have a lot of metal
duc twork or plumbing lines
that could detract from the
performance of the delta
loop. Also, make sure that
the wire isn't touching any
wood or metal inside the at
tic .

I initial ly fed the antenna
with a random length of
50-O hm coaxial cable and a
1:1 balun. However, I fou nd
out that the swr was sub
sta nt ia lly higher than I
wished. I measured the an
tenna with a noise bridge
a nd found out that an

im ped a n c e - m a tc h i ng
device would be necessary
to use the antenna o n 20
meters. Rather than chang
ing the length of the anten
na , u s in g a le n gt h of
72.()hm coaxia l cable to
match the impedance, or
using a gamma match, I
chose to subst itute a 4:1
ba lun fo r the 1:1 balun al
ready on the antenna . I was
rewarded with an swr of 1 .3
to 1 across a lmost a ll of the
2o-meter band. The broad
band charac te ristics of the
antenna were helpful with
respect to swr. a lthough
overa ll efficiency suffe red
due to t he re la tive ly low Q .
As a bonus, the antenna
worked very well on the en
tire la-meter band al so,
with an swr of 1 .8 to 1 o n
the entire band.

For a total investment of
$25, 1 ha d a 20- and
to-meter antenna that had
a t heore tica l gain of 2 dB
over a dipole and , best of
a ll, it was completely in
visible to the neighbors.

Not happy with missing
out on the ac t ion o n 15
meters, however, I added a
second delta loop inside
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the first loop. The second
loop was cut to 46 feet and
also wa s laid out in the
form of an equ ilateral
triangle . The 15-meter loop
was soldered to the 4:1
ba lun at the same point
that the 2(} and f Omete r
loop was soldered .

Needless to say, adding
the 15-meter loop increased
the swr of the 20- and
10-meter loop to over 2.5 to
1 on both bands. Since I
wasn't ready to give up yet,
I took the 15-meter loop
and rotated it 180 degrees
so that the ba lun was now
at the apex of two delta
loops (see Fig. 1). This va r
iation was a winner, w ith
the sw r on 20 and 10 return
ing to its original values and
the 'l Scmeter loop giving a
2.1 to 1 swr across the entire
band.

Performance

Whi le I would l ike to say
that I worked some exoti c
DX wh ile runn ing barefoot

with 3 Watts on sideband, I
can't say that the perfor
mance of my dual de lta
loop is equal to that of a
beam, bu t it w ill provi de a
bit better performa nce t han
a longwi re or a d ipole, and
with an acceptab le swr on
20,15, and 10 meters.

The antenna appears to
be om n id i rect io na l, al
though ductwork inside the
att ic might affect the radia
tion p attern somew hat
Needless to say, mounting
the dual delta loop outside
and much higher than the
to-toot height of mine w ill
provide some increase in
performance.

The low price ($30) and
unobtrusive nature of the
dual delta loop make it
attractive to ham s who are
faced wit h r e st r icti v e
covenants regarding towers
and antennas. T ry the dual
delta loop; you can't beat i t
for performance, price, and
simp lic it y. It reall y beats a
d ipole! •

RAPID MOBILE
CHARGER

Ch(lrge your hdlld held radio off 12 volt source in 4 6 ho urs
Will not overch" rgO! your batter ies duO! to au tomatic shut·o!l
c lrculr ty.
Eq uipped with " crgare tte hghte r plug on the input side end the
approprlille charging plug on the output side.

CORD LENGTHS ALLOW FOR CONVENIENT USc
WHILE CHARGING'

Models aveliable now /0' the Kenwood T R2400, the Yaesu
207R Tempo 51, Wilso n Mar k II and the Wilso n Mark IV,
Other models ava ila ble also please ca ll or w,i le for more

Inf,), , $29,95

Orde r by m"il 0 ' phone. All o ,der5 add S'\. shipping, e.O. D.
add addiliona l $1. 15 Bac/V lsa/Me. Otno Res. add 4 ',,/ \, Tax

Phone (5 13 ) 73 1-7220

~ DEBCO ELECTRONICSDE P.O. BOX 9169
~INCINNATI.OHIO45209

... at last . . .
your shack organized!

A beautiful piece of furniture - your XYL will love it!

$16450 S-F RADIO DESK
Deluxe - Ready to Assemble
Designed with angled rear shelf for your
viewing comfort and ease of operation.
FINISHES: Walnut or Teak Stain.
Floor Space: 39" Wide by 30" Deep

Add it ional Information on Request.

Checks, Money Orders, BankAmericard
and Master Charge Accepted.

F.O.B. Culver City. (In Calif. Add 6% Sales Tax. )
__ DEALER INQUIRIES INVITED __ ",,65

Radio equipment
not included

Also Available . .. .
Floor Space: 51 " Wide by 30" Deep

$192.50

"Reader Service-see page 226 73 Magazine . MaY,1980 147
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- antenna for DF operations

Rich Dease SVQWX
Det. 183, Box 1072
APO New Yor k NY 09254

Try a Fox and Hare Special

_ 38 'N LOCI'

........~G · I7~ Oft ~8

"fo x and hare" trans mitter
hunt combination . Its rela
tively small physical size an d
excel lent fro nt to bac k/fro nt
to side ratio ma ke this an
tenna also pract ical fo r HF
expert men tation. -

Fig. 7.

Concl usion
Th is highly di rect ional an

tenna, combined with a por
tab le 2 meter rig with
S-meter, makes an excellent

securely fastened to a 10 "
long woo den handle by wi re
staples. The radial is co n
nected in a like manner. A
smal l bead (from XYL?)
should be epoxie d on the end
for safety.

Const ruct ion
The antenna loop and

radial are made of #14 cop
pcrwcld wire . After soldering
the loop together, it is

zontat: however , t his only in
creased the beamw idth to
abo ut 40". I tried several
other settings but returned to
the original, which proved to
be the optimum position for
narrow beamwi dth .

I always have sought un
usual ob jects to use as

antennas ever since I fi rst saw
my brother load into a cur
tain ro d in his sha c k and
wo rk Japan o n 10 meters.

One old ide a I never tri ed
was to chec k the rad iat ion
characteristics of a globe as a
dri ven element. The idea is
t ha t half t he c ircumfe rence of
a globe is really the same as
ma ny quarte r wavel ength
verticals bent in an arc.

I didn't have a globe of
12W' d iamet er, so I thou ght I
wou ld try a circle of wire,
total length 38", and see if it
wo uld load. No t kno wi ng
ho w to approach cou nter
poise construction for such a
configuratio n, I added o ne
rad ial, ho rizontal a nd in line
with the loo p. The field
strength meter I ha d nearby
for comparison of the globe
vs vertical an ten na indicated
an extremely sharp single
directivity.

I also tried bendi ng the
radial down 45" fro m ho d-

FROM BARKER & WILLIAMSON, INC.

Barker & Williamson, Model 370-15, Broad Band Dipole Antenna with balun. Rugged
construction for long life.

Covers 3.5 -30 MHz including the new 12,17 and 30 meter bands.Only 90feet long! Can be used as a slop ing
or flat top antenna.

Supplied completely assembled with high tensil st rength steel copper clad wire , 50 ft. RG coax cable and
PL259 connector.
Will handle 2.5 KW-5 KW PEP

See your Dealer or Write:

• Barker & Williamson, Inc., 10 Canal Street, Bristol , Pa. 19007
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Change.
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ON LY $179.95
GREAT FOR SSTV

f! AI.... '~ ·

IN 1970 A COMPUTER THIS
POWERFUL COST $125.000.
NOW, TEN YEARS LATER
YOU CAN OWN IT
FOR LESS THAN $1,000.
Not ool v he , the prICe 0 1comP\Jl<>" CO""'"
we ll ... i!~ ", It>e 'eocn 01 mo,l peop le . Ine
computers InemU' lve, nove imp,oved
'emo,kot>ly
Wi!n It>e Atmi· 800 " Personot Compute r
S ~ .tem, 10 u'lt tl<l ' unn,ng PfOIl 'Om. 10u"" lt
in tuS! ° lew l'K)urs
\'Qu'li tl<l o b te 10 ".oluo te you, ,nve. tme nT
o phon. w iln conll<lence. 0 '1I0n"" 10u' fom·
ii1 1tnonce. S,mptrty o li ooff. oTbooH e ep,nll
o r'ld occounting ocT,v IT,e . " nO llo.e e nOle..
Tun P'o~inll compule' gome.

Li st $999 .00 CAL L FOR PRICE

0 .
, " ' ·'h ............, ..

LOWER HY~GAIN PRICES!

All Prices Subj ect to

KENWOOD TR-2400
2 Mt r . Hand Held
144- 148 ~lH Z .

List $395. 00
CALL FOR PRIC E

..,.,.....'"...,.........
•••

. , ,Q......"' - - -

, "-..' ,'.",'_ ""lle_o.", ' . '"",",'CO',>, od"'"
....'...,... 'OV'" """"h....

• " 9'0 e _ .._,._, ' " ......-".n00' ' ..,,. •
• C"",oo<' ""_ . " PO', '..,....

• ' ' '''_'_' "",,_ ," >!lO-w ,"'
. C "", ... "" 'lOR""", ""

We Export

Communications Center
443 N. 48th. Lincoln. Nebraska 68504 In Nebraska Call14021466 ~8402

WRAGE B- lOB
2 Meter Amplif i er
Featu res :
Bu i lt in Receive Preamp
Adjustabl e Delay for SSB
RF Power 5- 15 watts i n

= 80+ watt s out
War ranty 5 years
Suggest ed lis t $179. 95
SALE ONLY $149. 95

Features

T" .... VC R ",., . , .." ..

, . , .'""" _. ~""._ _'o
ooc... "" <'"..-uo_ ,"~.-

2 0-. _"""", .."_,--"",.. " -
J 00<",. ,"_ .,...- ........_h_ , _ ,,~

*"" '- " ' -.
• "".•-~ ~"" '"""' ''0'''' ''000''''' !hM _0' ~ ,_,..""
, "'''' _ _ "' ",'0 '",,,,,•...-, "on ...
....... ,,_ ,n '0 •• ,."0 ",ON

....'"'0 """ _........ '''OIl''ot_ ..",...,. ox.. '" ''''
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SPECIAL BUY

OOCQ5LJD Black-and-White Video Camera
Model BWOO7

~-~----:
8-. ""«0......

HY-GAIN "....... Speci l l
f HlIDXX SUP'" Thu"<lo rb"d $329.95 $·2.... . 8
f H3MK 3 3el 10·15·2OM ""am 22'2.95 1",.5

SUPER SAVERS REGULAR CLEAN OUT '"~
3 . , 10·15·2OM bum 100.95 '2'....

HV·O..... 2. , 10·15·20Ma_ 11".95 2011,D.
VII8SU FT-701 H. F . T ransceiver 1045.00 899.0 0 .- 5 " . '" Lo<>Q -"' 00 · ' 20Mbum =~ ,.....
V_SU FT·901OM H. F . T ransce ive r 14 59 .0 0 1199 .9 5 1551lA 5., '"L"". -"' 00 " 15M bo"'" 1\I!l.95 ,...•.
V_au FRG-7000 G e ne ra l Covera ge Receiver 655.00 5 19.95 ,~~ 5 .i ;"'·L""• ..., .... .. 'OMbum 129.95 " .n

~.~ .. . , 20M bo om 2"9.95 1" .n
Dfllke MN-4C Antenna Tuner 16 5 .0 0 11 9 .9 5 -" 5.1.<011.....,0" . " W~ ~~

Swln MKII 2KW I. ln" a r Amp . 995 .00 799 .00 15J18A 3 " . ' 5Mbo.m W~ ~~

AYlnti AH151 .3 T hru the G lesl Antenna 34 .95 29 .95 I031lA 3 ., 10M boom ..~ W~

r empo 5-1 S y n t h esIZed hand held 2 99.95 269.95 ~~ 2.' 4(lMb...m 239.95 189.95
"$ 8.'u" fo ' bO_ .,'.... n.. ' S.95 lS.95

Bene"-r BY-1 Paddle 3 9.95 3 6 .95 fH2M K3 " , ' 0 '5·20Mbe "'" ' ''9.95 119.95
CDE H.m 4 Roto r 19 9.9 5 149.9 5 ,~, Hy·f _ SO·IOM _ li oo' $350.95 528995

CDE T.ihwdter ROt Or 299.95 199.95 ,8AvTlWe 8O·1OM f ,op _ ',co' ' 05.95 W~

. ..... ..,01W8 4Q·1OM f ' op "" "co' ~~ 57.00
Allilnc. HD·73 Rot or 154.9 5 10 9.9 5 12A...O 2O·' OM f,op ..,.,"co l ( 2.95 ~.~

Hyglin 3750 H.F . Transce iver 19 9 5 .0 0 C A I. L . (IIMO Rool MounM¥ . 0' I"" ",,",. i D.~ ~~

Kenwood TS-62OSE H.F . T rlln scelve r 629.95 CA I. I. .~o 0(I ·1OM f ,op doub", ' 09 .95 W~

Kenwood TS·1205 H.F . Tra nsceIve r 699.95 CA I. L
.~o Bll--4OM T,... rkl ..o.., 50.95 "9.95
N ' 6 01 6M boom • '0.95 OO~

Kenwood T5-180S H .F . Tr.anscel ver 1149 .9 5 CA L L m> 3.' 2Mboom 15.95
Kenwood TR ·7600 2 Mtr . MObile 375.00 CALL - 5 01 2Mboom 21 .95

Kenwood TS·600 6 Mtr . Trans ce ive r 799 .95 C A LL ~ 8 . 1 2Mbo om ~H

". 1. 01 2Mbo om ~ ~

Kenwood TR -7625 2 Mt r . MObile 425 .00 CALL LA·l De'"" hgh,n ,"II .'.,,'" W~ 09.95

Panasonic RF-4900 List $549.95 ft-05DX 269.95 ,......
Call for discounts on Cushcraft, Mosley, Hustler

General Coverage Receiver Ours ~ $399.95
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John M. Franke WA4 WDL
Apartment 22j
/006 Westmoreland A~e/lue

Norfolk VA 23j08

Norman V, Cohen WB4UM
nl9 Sheryl Drive
Norfolk VA 23508

The ic Outener
- remove soldered-in chips

Fig. 1, Desofdering toof.

practical solution was
found . A sixteen-pin inte
grated circuit socket-hole
pattern was laid out on a
piece of 3n&" brass measur
ing .5" x .9", The holes
were drilled through with a
#43 drill as shown in Fig. 1.
The oversized holes permit
even heat ing around each
pin of the integrated circu it
simultaneously.

Fig. 2 il lustrates how the
tool was mounted to a
small 50-Watt so lde ri ng
pen c il . For our pencil. a cut
off 6-32 brass sc rew was
used,butyoumight have to
dev ise a slight ly diffe rent
a rra ngement, depe nd ing o n
the penci l you have .

With t he tool pressed
aga inst the bottom of the
printed circuit board, the
typical time to desolde r an
integrated circuit is on ly
three seconds.•

•,

Using a propane torch to
heat all of the pins simul
taneously was fa ster and
less damaging, but was dan
gerous. We almost set the
workbench on fire twice,
and we did not like the
fumes coming from t he
overheated printed circuit
board .

Putting our heads and re
sources together, a more

6 -S. SCRE ..
"" T ~ ~uc -1./
C ~ T 0"

,o ... rr
SOt.OER,~O pnlC l~

Fig. 2. Mounting arrangement.

sonal computer.
The first method tried

was usmg a vacuum-pow
ered solder remover. It was
too slow, and a fair number
of the ci rcuits were de
st royed or their operation
became marginal because
t hey were ove rheated .
There were similar results
using wire braid to absorb
the solder.

OR in . ~C UP
6-S> 'oR " ou~ TI~ O

'S EE TuT I

16' IUSS

••

• ,. -,
C '

0 'V •
"0 0 •

0 0
0 0• 0 0 --0
0 0
0 0
(. q

• "

W e thought that we
would never try to

salvage integrated circuits
from surplus boards until
the construction of a micro
processor was sta rted. After
pricing the needed inte
grated circuits, it became
obvious t hat salvaging
wou ld have to be done or
we would simply have to
forget the idea of a per-

15 % DISCOUNT
Off List

, moo...,
".."62600
169_00
rsaoo
37500

C<lll f Of Pnces

AUTHORIZED

D.ALERAJOl
COMPUTER SPECIALISTS

Populat 1~ levell! System. _
2f;.n6S RS-232 Boatd_
26- t 1..0 "0" K Inlerlace_ .. _
26-1 160 M".. DoS!<
26-111t Telepho..e Modem.
f",1 100 CPS Centronics 130 PrInter
Htghty Rel....t>le Lobo 5 '·. - Or,"""
Vena.II!e Lobo Interlace .S·· Or.-.es ;JI'I(I IMI l'1ard Drives

10% DISCOUNT
Off List

1<10 Tau,s on Oul Of 5Ialll sr"pments

MICRO MANAGEMENT SYSTEMS, INC. .... 313
OOWr-;TOWr-; PlAZA Sl'10PPlr-;G cestee

115 C SECOr-;O Ave S w
CAIRO. GE~IA 31728.912-311·1120

Full FaclOfy W"fTa nty on All Items Sold

VISA. Maste< Charge and COO's, Add 30"
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THE REPEATER

FOR FAST SCAN AMATEUR TELEVISION
[420-450 MHz]

., ••
~

,.
• «• • • • • •
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,, .-L. ~ ........
I .:•...••..•"
~. ..::::............::....•••••• ••••

~
......:.....
•••••••••••• --....•••••• •••••.... ..........- .....::....----,

" ~ "'e.. •••• ' . .......• ,
• "•

<".'
.~

tf{> ._-
• ..

the APTRON model 1570B-

A COMPLETE UNIT INCLUDING FILTERS

ONLY $1465.

FOR COMPLETE INFORMATION CALL 812-336-4775,
•or wrlte-

APTRON LABS ~.
PO BOX 323, BLOOMINGTON, INDIANA, 47402
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equatorial descending lon git ude, subtrac t 166° from the ascending
long itude. To find the time OSCAR 7 passes the North Pole, add 29
minutes to the time it passes the equator. You should be able to
hear OSCAR 7 when it is within 45 degrees 01you. The easiest way
to determine if OSCAR is above the horizon (and thus within range)
at your location is to take a globe and draw a circle with a radius of
2450 miles (4000 kilometers) from your OTH. 11 OSCAR passes
above that circle, you should be able to hear it. If it passes right
overhead, you shou ld hear it for about 24 minutes total. OSCAR 7
will pass an imag inary line drawn from san Francisco to Norfolk
about 12 minutes after passing the equator. Add about a minute for
each 200 miles that you live north of this line. If OSCAR passes 15°
east or west of you, add another minute; at 30°, th ree minutes; at
45° , ten minutes. Mod e A: 145.85-.95 MHz uplink, 29.4·29.5 MHz
downlink, beacon at 29.502 MHz. Mod e B: 432.125-.175 MHz uplink,
145.975-.925 MHz downlink, beacon at 145.972 MHz.

At press t ime, OSCAR 7 was scheduled to be in Mode A on odd
numbered days of the year and in Mode B on even numbered days.
Monday is OAP day on OSCAR 7, wh il e Wednesdays are set as ide
for experiments and are not avail ab le for use.

OSCAR 8 calculat ions are simi lar to those for OSCAR 7, with
some important exception s. Instead of making 13 orb its each day,
OSCAR 8 makes 14 orbits during each za-hour period . The orbital
period of OSCAR 8 is therefore somewhat shorter: 103 minutes.

To calcul ate successive OSCAR 8 orbits, make a list o f the first
orbit number (from the OSCAR 8 chart) and the nexlth irteen orbits
fo r that day. list the time of the f irst orbi t. Each successive orbit is
then 103 minutes later. The chart gives the longitude o f the day's
fi rst ascending equatorial crossing. Add 26° for each succeeding
orbit. To l ind the t ime OSCAR 8 passes the North Po le, add 26
minutes to the time it crosses the equator. OSCAR 8 will c ross the
imaginary San Francisco- to-Norfolk line about 11 minutes after
crossing the equator. Mod e A: 145.85-.95 MHz uplink, 29.4·29.50
MHz downlink, beacon at 29.40 MHz. Mode J: 145 .~146.oo MHz
uplink, 435.20-435.10 MHz downlink, beacon on 435.090 MHz.

OSCAR 8 is in Mode A on Mondays and Thursdays, Mode J on
Saturdays and Sundays, and both modes simultaneously on Tues
days and Fridays. As with OSCAR 7, Wednesdays are reserved tor
experiments.

Courtesy o f AMSA T
OSCAR Orbits~:::;:;-!

Any satellite placed into a near-Earth orbit suffers from the
cumulative effects of atmospheric drag. The much publicized de
scent of the Skylab space station was a graphic demonstration of
these effects.

The OSCAR satellites are subjectto atmospheric drag , 01 course,
and the present period of intense solar activity has accentuated the
problem. During this period , OUf sun has been expelling huge
numbers of charged particles, some 01 which find their way into the
Earth's upper atmosphere, increasing the density (and thus the
drag) there. It is through this region that the OSCARs must pass.
OSCAR 8, in a lower orbit than OSCAR 7, is the more seriously et 
tec tec of the two.

lf the drag factor is not considered when OSCAR calculations are
performed, long-range orbi tal projections wi ll be in error. For exam
ple, by the end of 1979, OSCAR 8 was more than 20 minutes ahead
of some publ ished schedules. The nature of orbital mechanics is
such that ext ra drag on a satellite causes it to move into a lower or
bit , result ing in a shorte r orbi tal period. Thus, the satell it e arrives
above a given Earthbound locat ion earlier than predicted.

Using data supplied to us by Dr. Thomas A. Clark W31WI of AM·
SAT, the equatorial crossing tables shown here were generated
wi th the aid o f a TR5-80TM microcomputer. The tables take into ac
count the effects of atmospheric drag and should be in error by a
few seconds at most.

The listed data telts you the time and place thai OSCAR 7 and
OSCAR 8 cross the equator in an ascending orbit for the first lime
each day. To calculate successive OSCAR 7 orbits, make a list of
the first orbit number and the next twelve orbits lor that day. list the
time of the first orbit. Each successive orbit is 115 minutes later
(two hours less five minutes). The chart gives the longitude of the
day's first ascending (northbound) equatorial crossing. Add 29° for
each succeeding orbit. When OSCAR is ascending on the other s ide
of the world from you, it will descend over you. To find the
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Social Events
Listings in this column are

provided free of charge on a
space·available basi s . The
following in formation should be
included in every announce
ment : sponsor, event, da te,
time, place, ci ty, state, admis·
sion charge (if any), fea tures,
ta lk. ·in f requencies, and Ihe
name of whom to contact for
further intormation. Announce·
ments must be received two
months prior to the month in
which the event takes place.

NEENAH WI
MAY 3

The 3·F Amateur Radio Club
will hold it s swapfest on Satur
day, May 3, 1980, at the Neenah
Labor Temple, 157 South Green
Bay Road, Neenah WI. Aomrs
sron Is $1.50 in advance for
tickets and $1 .50 for tables . Ad·
mission at the door will be $2.00
for tickets and $2.00 for tables.
Facilities include a large park
ing area, and large indoor and
outdoor swap area, with a free

auction provided at the conclu
sion ot the day. Food and bever
ages will be available. For fur
ther information, write Mark
Michel W90P, 339 Naymut
Street , Menasha WI 54952, or
phone (41 4)-722-4034.

MEADVILLE PA
MAY 3

The si xth annual Northwest 
ern Pennsylvania Hamfest will
be held on May 3, 1980, at the
Crawford County Fairg rounds,
Meadville PA. The gates will
open at 8:00 am. Admission is
$3.00; child ren under 12 are free.
Indoor table spaces are $5.00
and outside car spaces are

$2.00. Bring your own tables.
Refreshments will be available.
Talk-in on .04/.64, .81/.21, and
.631.03. For informat ion, write
CARS, PO Box 653, Meadville PA
16335, Attention: Hamfest corn
mittee.

DULUTH MN
MAY 3

The Arrowhead Rad io Arne
teurs will hol d their annua l
spring swaptes t at the First
Unit ed Method ist Church, 230 E.
Skyline, Duluth , M innesota ,
f rom 10:00 am to 3:00 pm on
saturday, May 3, 1980. Activities
include a f lea market , sitent and
l ive auctions, special-interest
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ST-5000 Demodulator $239.00

E
\ , 11- - 1\ I / ...... I ",, - ... 1\ I '" I ... ~, • t I I
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y' \/ 'v' :=="--\Y ', '.):',:::;: \:/--\L~_)

witha ....L
Demodulator.

ST-6000 Demodulator $659.00

PUlling in weak or distorted signals
with a HAL Demodulator is no problem.
Even if the band is crowded .

With high-gain. wide-bandwidth limit
ers and extremely linear active detector
circuits. both the ST-6000 and ST-5000
Demodulators convert RnY tones into
strong. readable signals that display
bright and clear.

Tones necessary for transmitt ing RnY
are conveniently generated and rece ive
filtersand transmit tones are accurately
set and matched to assure on-the-money
transceive operation.

Both the ST-6000 & ST-5000
offer these features:
Internal Loop Supply . Internal AFSK
Generator with CW 10 Tone . Internal
Tuning Indicator. Autostart Motor
Control . Line/Local Loop Control . nY
Machine Compatibi lity . RS-232 type
DATA Interface. "High" or "Low" Tones
• 120/ 240. 50/60 Hz Power. Normall
Reverse Switch . 170 and 850 Shift
• Active Discriminator. Metal Cabinets
for RF Shielding.

Special Features of the ST-6000:
Mark-Hold . Antispace • Automatic
Threshold Control (ATC) • Decision
Threshold Hysteresis (DTH) . Keyboard
Operated Switch (KOS) . MIL-188 and
CMOS Data Interface . Oscilloscope
Tuning Indicator. Crystal Contro lled
AFSK Tones. Active Input
Bandpass Filter. Pre-Limiter AGC
• Three Shifts (170 - 425 - 850)

For our European customers. contact: RIchter &Co. 03000
Hannover 1 _ I.E.C. Interelco. 6816 Bissone/ l ugano - Radio
Shack ltd.. l ondon r-NV63AY _ Erik rorcoant Telecom, OK 3660
Stenlose Denmark

Write or give us a call. We'll be glad to sendyou our new RTTY catalog.
HAL COMMUNICATIONS CORP.
Box 365
Urbana, Illinois 6180 1
217·367·7373
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Radio Amateurs!
AlDEN PGS·2000
... $339.00 List. A.sk For Quote

SWAN ASTRO 1028X
... $1195.00 List. Ask For Quote

TEN·TEe OMNI D
._ $1119.00 List. Ask For Quote

Amaleur lefltUpmrnl ....'a "..orit·~ tit anlenna•.
Am.ln" tit comnlt'rcial repair ....nice.

~~
t~~,,,

2317 V• ...,., J.d<wn Rd"San Anlonio . TX 78213

(5 12) 734·7793

NOW! NOW! NOW! NOW! NOW!

The ultimate answer lor eliminat ing the
damaging etteete of antenna weight on
your rotor . . . . it's the

"UDM THRUSTOR"
• Fill Iny l i p« low.. or "In

be liNd with nit lop.
• AC:C:lpls j '/, M .....1 pipe

• All l lee1 conl lrvclion.
• Utlllzl"'il precision "fOUnd

& hardened 1NI11 .!ype th,u l t

be··inool·
• Co ..... r..dy 10 Inlt, ll.
• Eliminl'" the dllTla9ll'\(j

, 11_ on your .01.....
' S h i p p l d pr.plid UPS

(U.S.A.)

• C.....k. n ih. money Ofd• ••
VI " . M."., CtI• •g I .
1A9,ts complell.

\ ' Also ••,il,bIe lor 2'"' .....1
pipe lOt S5Ul5

UDM ENTERPRISES ~'"

P.O. Box 2037, Sandusky, Ohio 44870

• Kits l or over 300 Models at CB
Radios

• Low Cost f rom $10.00
Easy to Install with Ali lnstrucl ions
Tune-Up Procedu re Alignment

• KITS FOR MOST POPULAR UNITS
Over 5,000 Salisfied Customers

. Write or Call Today for Our Free
1980 Catalogue

AMERICAN CRYSTAL SUPPLY COMPANY
PO Boll 638

W Yarmouth" MA 02ti73
(611) 771-4034 0"'7

... 311

~ R! cepllon- Color Uke N_ Before

Get over 50 channels of television
directly from the
satellite! HBD,
Showtlme, the
SUperstations. and
sports from around
the wortd!

Works An ywhere!
Buy complete or build and save. Our book tells
e""flMnflf Send $7.95 today or call our 24 hr.
C.O.D. Hotline! (305) 869-4283

SPACECOAST RESEARCH 0'" 309
P,O. 80, 442, o.pl , G. Allamont. SprIng., FL 32701

• covers 100 to 119,999 MHz In I kHz steps Wi th
thumb'wheel dial . Accuracy . ooסס 1 % at all be
creoces • In ternal treQuency mccuaucn tron 0 to
over 100kHz at a t kHz rate · Spurs and norse at
least 60dB below carrier . Rf output adjustable Irorn
50 to SOOmv across 50 ohms . Operates on 12vdc
@ '!2 amp . Pr ice $299 95plusshipping .

In stock lor immediate shipping, Overnight
delivery avai lable at extra cos t, Phone: (212)
468·2120 ,

VANGUARD LABS
196-23 Jamaela Ave" Hollis NY 11423

1'-1 E 'VV'
CATALOG

WORLD'S FINEST

ELECTRONIC
GOY'. SURPLUS
EQUIPMENT
New ITEMS. " • New BARGAINS!

FREE UPON REQUEST!
If you haven't received our new tata.

log, write for free copy today,

We accept VISA or Mastercllarge

~dd' ess Oepl 73 • l'I1()f1f! 4 t 9 f 22 7 ' £>~ 7 3

FAIR RADIO SALES ~ "
1016 E EUREKA ' 10_ 110 5 • LIMA, OHIO ' 4 5801

MoggfDre Electronic Laboratory
845 WI!:S T T OWN RD. ." 46

Wl[8T C H I:8TI!:R . PA. 1.3" 0 P H O ..... E 2 15 4 3 8 ,, 8 05 1

220 450Hh.

AY8I1.ble Sep.rately:

~OR Ident.Wer: All on one board. programmable. Fully ad.
lustable. t ,me out (,, 5· 7 min.J. hang time (0·1 min.J. identWer
(1·10 m in .}, lone. spe&d. rolume. L.E.D. outpuls. low cu rrent
drain CMOS logic. p lugs tor easy ins talla tion and remora' plus
much more. $89,,95

Basic Repeater S599.95
2M 130-175 MHz Basic Repeater for 2 meter s wi th all the features of the HI
Pro Mkl less the power suply and Iront panel controls and accessories.

PA Res. add 6% tall

PLUS SHI PPING

50144 REPEATERS

\'"\\ ~{O IVtk i

I

50 MHz $889.95 450 MHz 899.95
144 or 220 MHz 799.95

~:U:' T_I__O_N_S
Duple.en
Basle auto patch
Matchlna: cabinet
•0005% Hllh stabllltJ' crystals
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This NEW MFJ Versa Tuner II • • •

95
Antenna matching
capacitor. 208 pl.
1000 volt spacing.

~EW I,OWtm I'RI<:E

Efficient airwDund induc
tor gives more watts out
and less losses.

Meter reads SWR
and RF watts in
2 ranges.

1tIOUCTAN CE

o

Sets power range,
300 and 30 watts.
Pull for SWR.

"'1 ' -Ui' I n \ 1./1 I
MOOEl MF-j-94 \ Q

SW1'\iWAHS

* ••
•

, ,

has SWR and dual range wattmeter, antenna switch, efficient airwound
inductor, built in balun. Up to 300 watts RF output. Matches everything
from 1.8 thru 30 MHz: dipoles, inverted vees, random wires, verticals,
mobile whips, beams, balanced lines, coax lines.

MFJ LOWER PRICES' r::N=EW:-C. I=MP=RO=YEO::-O=MFC:-:J·9=4,O::-B=HA-=-S -• •-.----,
• • More inductance for wider matching range

,..- - - - - - - - - - - - - - - - - - - - - ..,.., • More flexible antenna switch
• More sensitive meter for SWA measure

ments down to 5 watts output

Transmitter matching
capac itor. 208 pl.
1000 volt spacing.

Only MFJ gives you this MFJ-941B Versa
Tuner II with all these features at this price:

A SWII and dual range wattmeter (300 and
30 watts tull scale) lets you measure RF
power output lor simplified tuning.

An antenna switch rets you select 2 coax
lines direct or tnru tuner, random wire/balanced
line, and luner bypass lor dummy load.

A new efficient alrwound Inductor (12 po
sitions) gives yoo less losses than a tapped
toroid for more watts out.

A 1:4 balun 'or balanced lines. 1000 volt
capacitor spacing. MOunlirlQ brackets for me
bile installations (not shown).

Wilh the NEW MFJ Versa Tuner I you can
run your full transceiver power output - up to
300 watts RF (:lower ou1R!!t - and match your

."" .. -- _: -- ~- .' '..~ •.
$ @>. .... f_~1 .@ .'61 a
_"~,~ ~ " ~ • "'::':,"1'."

ANTENNA SWITCH leis you select 2
coax lines direct Dr thru tuner. wire/b. 
lanced tine, dummy load.

transmitter to any teednne from 160 thru 10
Meters whether you have coax cable, balaoced
line, or rarcom wire.

You can lune oul the SWR on Jour dipOle,
inverted vee, random wire, vertical, mceue
whip, beam, Quad, or whatever you have.

You can even operate all bands with just

one existing antenna. No reed to put up sepe
rate antennas 'or each band.

Increase tile usable bandwidth of your me
bile whip by tuning out the SWR lram Insid.
your car. Works great with all sol id state rigs
(like the Alias) alll'1 with all tube ty pe rigs.

It travels we", 100. Its ultra compact size
8x2x6 inches fits easi ly in a small corner 01
your suitcase.

This bnuttlul little luner is housed in a
deluxe eggshell white Ten-Tee enclosure with
walnut grain sides.

50·239 coax connectors are provided for
transmi tter input and coax fed antennas.
Quality five way billl'1ing posts are used for
the balanced line inputs (2 ), rarden wire input
(1), and ground (1).

'. NEW 300 WATT MFJ VERSA TUNER II'S: SELECT FEATURES YOU NEED.
NEW MFJ·945 HAS SWR AND DUAL RANGE
WAn METER. NEW LOWE R l' fU CE

$6995~ ~":-:-III
f:;;},,~m~

hllli II Mf.l-U 1, loll il u I pI_ anI.....wlld.

NEW MFJ-9-44 HAS 6 POSITION ANTENNA
SWITCH ON FRONT PANEL.

$6995~;f~ Nf~:~;:;R~'~Cj
SI..I II MFJ·"18 "" 1111 SWlIlWltlm""'.

NEW MFJ·943 MATCHES ALMOST ANYTHING
FROM 1.8 THRU 30 MHz.$5995~N';\V· l.OWER P'U<:F.

'.""~tlL'" JUCq~'i'. ~ .., .Q1 "
h "'- •• Mf.l-U1B, -;;:; 1M -. ' ,.:'
SWIIIW_, 1._ I ...... fMUIllIolI lncUl. 7. t . 1 lo.

ULTRA COMPACT' 200 WATT VERSA TUNERS FOR ALL YOUR NEEDS.
MFJ·901 VERSA TUNER MATCHES ANYTHING,
1.8 THRU 3D MHz. NEW' LOWEU I'ul n :

$4995{.~<:,.;; 0 (; 0 j
EflIciIftI 12 pIIiliM .......... ~::-:=--=::-:=
IIr ""III WIlli .-t. M,'olle. dlplill. ...... IIl1C1l m willi,
......... . _ Wlolfl., lIum., bllI"o" Inll. oou . t OO
wltll Rf , t,. boIu", ! d ., In.

MFJ·90D ECONO TUNER MATCHES COAX
LINES/RANDOM WIRES. NEW LO W'En I'" U:I<:. ~ ~

_ 1

()~ 0 •
S.... II Mf.l-'01 l uI 1111 bIl.. IIr blIIKId Ineo. 'un..
0011 I....1Id ...ora . ....

MFJ·16010 RAHOOM WIRE TUNER FDR LONG

$29~:; l.OWf:R '~:!];.
u ... " "... "' "n. l....,.
Witt. RF ..tput. 1I110~1I ""_ Ind In _peel_I•. 12 ,....
titfI HId.e,.. Sll-23g ctI"_,....213•• I..hll. 1I,'eM. 2S
t. 200 olom. II 1.' 1I1ll. 11011 "'II ""'" eM. INIII.

ForOrders Call toll-free 800-64'7-, tsOO
.....7 Onler any product from MFJ and try it. If nol delighted, return within 30 days for a prompt refund (less shipping).
Order today. Money back if not delighted. One year unconditional guarantee. Add $3.00 shipping/handling,

For te chn ic al In formation , order/repair statue, In Mississippi , outside continental USA, call 601·323·5869.

Order By Mail or Call TOLL FREE 800·647·1800 and Charge It On ~ IQGiiI
MFJ ENTERPRISES, INC. ~1~SI~~I~P~9:TATE,MISSISSIPPI 39762



programs (ARRL, VHF, and OX
ing), and prizes. There will be
food available and plenty of free
parking . j ark.tn on .34/ .94,
WOOKP. For more details, send
an SASE 10 ARACSwapfest , 123
E. tst Street, Duluth MN 55802.

LYN CHBURG VA
MAY 3

The Lynchburg Amateur
Radio Club will hold its annual
swapfest on May 3, 1980, at
Brookville High School in Lynch
burg. Doors will open at 10:00
am. Tables will be available,
along with plenty of free park
ing. space lor tailgaters, and
food service. For further infor
mation, contact John M c·
crencn . 712 Riverside Drive.
Lynchburg VA 24503.

WARMINSTER PA
MAY4

The Warminster Amateur
Radio Club will hold the sixth
annual Ham·Mart on Sunday,
May 4. 1980, Irom 9:00 am to 4:00
pm at the William Tennent Inter
mediate High SChool, Rou te 132
(Street) and Newtown Roads,
Warminster PA. There will be
door prizes, a flea market, an
auction, and a free FM clinic.
There will be food, drink, and
tables available. Regist ration is
$2.00 per person (children under
14 free), $3.00 per space for ser
lera, and $5.00 per space for one
indoor table. Ticket s for the

-wuson HT drawing are addition
at Talk-in on 146.52 simplex Or
146.1 6/.76 on the PARA repeater.
For more informatlon, wr ite
WARC, PO Box 113, Warminster
PA 18974, or call Pal Cawthorne
W3DNI, (215)-672·5289.

FALL RIVER MA
MAY4

The fourth annual Busto!
County Amateur Radio Assocta
tion Ilea market and radio euc
non will be held on Sunday, May
4, 1980, from 9:00 am unlil 5:00
pm at the Knights of Columbus
Hall, Meridian Street, Fall River
MA. Talk-in on 146.31/.91 . For
more information, write to
Gerald P. DiChiara AA10. 35
centra! Avenue, Assonet MA
02702.

STIRLING NJ
MAY 4

The 'rn-countv Radio Asso
ciation will hold its annual in
door hamlestlflea market on
May 4, 1980, at the Passaic
Township Youth Genter, Valley
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Road, Stirling NJ, from 9:00 am
to 4:00 pm. Admission is $2.00
and tables are $5.00. Food will
be served. There will be many
door prizes. Talk-in on 147.8551
.255 or 146.52. For information,
write TCRA, Box 41 2, SCotch
Plains NJ 07076, or phone Herb
Klawunn at (201)-647-3461.

DE KALBIL
MAY 4

The Kishwaukee Radio Club
and the De Karb County Ama
teur Repeater Club will hold
their annual indoor/outdoor
hamfest on Sunday, May 4,
1980, from 8:00 am to 3:00 pm at
the Notre Dame SChool (3 miles
south of De xaro, between
Highway 23and South 1st Street
on Gurler Road). Tickets are
$1.50 in advance and $2.00 at
the door. Indoor tables are
available, but if you bring your
own,the setup is free. Talk-in on
146.13/.73 and .94 simplex. For
further information, send an
SASE to Howard WA9TXW. PO
Box 349, Sycamore IL60178.

AURINGEN GERMANY
MAY 4

The Wiesbaden Amateur
RadioCluband OOK FlO Club of
wteeoaoen will sponsor a ham
fest on Sunday. May 4, 1980,
starting at 10:00 am at Auringen
(5 krn North of Wi esbaden on
Highway 455). The activities will
inc lude a flea market, vendors,
displays. computer oemonetre
nons. technical assistance, left
foot CW contest with 5wpm cer
tificate, prizes, and plenty of
refreshments. Talk-in on 145.55
MHz. Signs will be posted giving
directions to the hamfest from
the major Autobahns passing
Wiesbaden.

NEWPORT RI
MAYS

The Newport County Radio
Club will hold an auction on May
5, 1980, at 7:00 pm at the Sea
men's Institute, 18 Market
Square, Newport RI 02840.

FRESNOCA
MAY 9-11

The Fresno Amateur Radio
Club, tnc., will hold the 38th an
nual Fresno Hamfest on May
9-11 ,1980, at the Hacienda Inn.
Clinton and 99, Fresno CA. Full
registration is $20.00 in ad
vance; $23.00 at the door. Partial
registration is $5.00. The ladies'
program is $7.00. Advance regis·
trenon closes May 2, 1980.

Th ere are many activities
planned, including a prime rib
banquet. Talk-in on 146.34/.94.
For more information, write to
Fresno Hamfest , PO Box 783,
Fresno CA 93712.

SANTA BARBARA CA
MAY 9-11

The 25th annual West Coast
VHF Conference will be held on
May 9-11 ,1980, at the Miramar
Hotel , Santa Barbara CA. High.
lights will include a hospitality
room on Friday evening (May 9),
technical sessions on Saturday
(May 10). a program featuring
key participants in the VHF-UHF
propagation breakthroughs of
1979-80, noise-figure measure
ments on Saturday evening, an
tenna gain measurements on
Sunday morning, plus technical
exhibits, door prizes, and a
drawing. Pre·registration is
$4.00 per person until May 1,
1980, and registration at the
door is $6.00. Registration
forms, hotel information. and
further details may be obtained
by wri ting to Wayne Overbeck
N6NB, Conference Coordinator,
5818 Woodlake Avenue, Wood·
land Hills CA 91367; (213)·347
3456 (home) or (213)-44i-4311(of
fice).

GREEN BAY WI
MAY 10

The Green Bay Mike and Key
Club will hold it s swapfest from
8:30 am to 3:30 pm on May 10.
1980, at the Ashwaubenon Rec
reation Center, Admission will
be $1.50 advanced and $2.00 at
the door. Food and beverages
will be served. There will be
drawings for door prizes. For
more information. contact Bob
Duescher KA9BXG. 1011 13th
Ave., Green Bay WI 54304. Talk
in on .721. 12.

DEERFIELD NH
MAY 10

The Hosstraders Net will hold
its 7th annual tailgate sweprest
on Saturday, May 10, 1980, at
the Deerfield Fairg rounds, Deer
field NH. There will be covered
buildings, in case of rain. Admis·
sian is $1 .00, with no commts
eron or percentage. Commercial
dealers are welcome at the
same rate. Excess revenues will
benefit the Boston Burns Unit of
the Shriner's Hospital for Crip
pled Children. Last year we
donated $1 ,355. Talk·in on .52
and 146.401147.00. For informa
tion or map, send an SASE to
Joe Demaso K1ROG . Star
Route, Box 56, Bucksport ME

04416, or Nor m Blake WA1IVB,
PO Box 32, Corn ish ME 04020.

ROCHESTER NY
MAY 16-17

The Rochester Hamfest and
New York State ARRl Conven
tion will be held on Friday and
Saturday. May 16-17, at the
Monroe County Fairgrounds
Dome Center, Route 15A ,
Rochester, New York. Indoor
and outdoor uea-marxet space
will be available. Forums, tech
nical programs, and other meet·
ings will be held on Saturday.
Equipment displays and f lea
market will open on Friday after'
noon. Hamfest headquarters is
the Rochester Marriott Inn at
the NY Stale Thruway. Send a
OSL to Rochester Hamtest. Box
1388, Rochester NY 14603, 10
have your name added to the
mailing list , or call us at
(716)-424-1100 for specific mtor
manon.

BOXBOROUGH MA
MA Y 16-18

The sixth annual Eastern
VHF/UHF Conference will be
held on May 16-18, 1980, at The
Sheraton Inn and Conference
Center, 1-495 at Route 111, Box
borough MA. Registration is
$10.00 in advance of May 1.
1980, and $15.00 at the door.
Reservations lor the Saturday
evening banquet are $16.50 and
must be made by May 1. 1980.
Room accommodations and
meals will be available. Fee
tures w ill include a hospitali t y
room Friday evening; technical
talks on antennas, propagation.
receiver design, OSCAR Phase
III. transmitter design, and
microwave circuitry; noise
figure measurements th rough
2300 MHz; EME panel discus
sian; zo-om antenna gain rnea
surement; technical exhibits;
door prize drawings for early
registration, For reeerveucns.
make checks out to Eastern
VHF/UHF Conference. For more
information, contact Rick com
mo K1LOG ,3 Pryor Road. Natick
MA 01760.

DALLAS TX
MAY 16-18

The Region 4 Conference o f
Air Force MARS will be held on
May 16-18, 1980. in Dallas TX.
Prospective members are wei·
come. For further details, con
tact Jerry Barnes K5AKB/
AFF4C, 637 Pinehurst Drive,
Richardson TX 75080.

COEUR D'ALENE 10
MAY 17

The Kootenai Amaleur Radio



Electronics Supply, Inc.

HY·GAIN TH5DX • . . • • •• $ 269.95
HY-GAIN HG-54HD $1.399.95
HAM IV $ 198.00

Swingthis great antenna with the work.
horse of ham rotors, the HAM·IV from
Com e ll -Dubilie r. It boIts right in, and will
handle your 2" mast, It's matched for this
system to provide optimum performance,
contact after contact in most any weather
cond it ion .

PRICES ARE SUGGESTED UST
CALL f OR QUOTE

Couple the knowledge and names with
another outstanding com pa ny, MADI.
SON ELECTRONICS. and you have a
package ready to work the worldl

Consider the THSDX. 5 elements on an
18 foot boom, offe ring d ownright out
standing performance on 10, 15, and
20 meters. Now, put it on top of the new
HG-54HD heavy duty tower from Hy 
Gain. Here's an all steel tower which
cranks up to a full 54 feet in three sections,
and is fully galvanized inside and out to
provide full moisture drainage, Best of
all, both a rotor mounting plate and tower
baseplate are included, and the tower is
drilled for a thrust bearing.

1508 McKinney. Houston, Texas 77002 • (713) 858-0268

YOU KNOW THEQ!lMJIT.. YO UKNOWTHE
•YOU KNOW THE fERFORM.

ANCE. AND YOU KNOW THE NAMES
HY·GAIN & CORNELL DUBIUER.

(Q+R+P+N)x3
t io na ll y prom inent speaker.
There is a possibility of FCC ex
ams being given. There will be
exhibitors' booths, and lodging
and food will be available within
a short distance. For more de
ta ils, contact Bill Hocutt KC4P,
Exh ibit s Chairman , Birrninq
hamfest 'BO, PO Box 603, Bi r·
m ingham AL 35201.

DURHAM NC
MAY 17·18

The Durham FM Assoc iation
will hold its annual Durhamfest
on May 17·18, 1980, at the
South Square Mall , Durham, US
15·501 South. Ac t ivities will in
elude prizes, a totally covered
flea market , free tai lgating
spaces, overnight parking , and
possible FCC exams. There will
be lodging, food, and facilities
available, as well as tables with
electr ical power. Admission is
free with a $3.00 admission
charge for dealers and vendors.
A shopping mall will be avail
able and there will be Sunday
bingo for the family. Talk-in on
147.825/.225,146.34/.94 ,222.34/
.94. For more information , write
Durhamfest, Box 8651, Durham
NC 27707.

WABASH IN
MAY18

The Wabash County Amateu r
Radio Club will hold its 12th an
nual hamfest on Sunday, May
18, 1980, from 6:00 am unt il 3:00
pm at the Wabash County 4·H
Fairgrounds, Wabash IN. Ad
m ission will be $3.00 at the gate
or $2.50 in advance and will In
clude a chance in the major
prize drawing. There will be oren
ty of food, door prizes, and park
ing . Camping space is available
lor Saturday night. Talk-in on
147.63/.03 and 146.52 simplex.
For tickets or more info, send an
SASE to Dave Spangler N9ADO,
45 Grant St. , Wabash IN 46992.

EASTON MD
MAY 18

The sixth annual Easton Arne
teur Rad io Society namtest wi ll
be held on May 18, 1980, rain or
shine, at the Easton Senior High
School catetortum on Route 50,
just south of Easton at mile
marker 66, from 10:00 am until
4:00 pm. Donation is $2.00, with
an additional $2.00 for tables or
tailgaters. Tal k-in on .52 simplex
and 146.445/147.045 on the reo
peater in Easton. For more oe
tails , wr ite R. C. Thompson
KA3BKW, PO Box 1473, Easton
MD 21601, or Easton Amateur

WOODBRIDGE NJ
MAY17

The DeVry Tech Amateur Ra·
dio Club will hold its fourth an
nual flea ma rket on Saturday.
May 17. 1980. in the rear parking
lot at the DeVry Technica l In·
stitute. 479 Green Street (be·
tween Route 1 and Route 9).
WOOdbridge NJ. Admission is
free and space is $3.00. Talk -In
on 146.52.

LOS ALTOS HILLS CA
MAY 17

The Elect ronics Museum
Amateur Radio Club will hold its
annual swap meet on Saturday,
May 17, 1980, starting at 9:00 am
at Foothill College, Los Altos
Hills CA 94022. The flea market
will be restricted to rad io and
electronic items on ly. Sellers'
spaces wi ll be $5.00. There will
be plenty of free parking evan
able. Talk-in on .52.

Society wilt hold its annual Ham
Meet on May 17, 1980, at the
Nort hern Idaho Fai rg ro unds ,
Government Way, Coeu r d'Alene
10. There will be commercial
displays, auctions, a swap and
shop, contests, and a snack bar.
On Friday evening there will be
entertainment. Doors will open
at 7:00 am and the show will
start at 9:00 am. Park ing will be
available at t he fairgrounds.
Tal k-in on 146.52 simplex and
146 .37/ .97, cl ub repea ler
W7LQT/R . For informat ion on
free table reservations or t ick
ets , write KARS, Route 1, Box 87,
Rathdrum 10 83858.

BIRMINGHAM AL
MAY 17·18

The Bi rm ingham Amateur
Radio Club, Inc., will hold its
Birminghamfest '80 on May
17·18, 1980, in the g trrrunqham
Jefferson Civic Center. High
lights will include hourly prize
draw ings and a buffet banquet
on Saturday night with a na-

CADILLAC MI
MAY 17

The Wexaukee Amateur Ra
dio Assoc iat ion will hold its 20th
annual swap shop on Saturday,
May 17, 1980, from 9:00 am until
4:00 pm at the Nat ional Guard
Ar mory, 41 5 Hayne s St re et ,
Cadillac MI. Tickets are $2.00.
Door prizes, free parking, and
lunches will be available. Tal k-in
on 146.37/.97. For further infer
matron, write Robert Bednartck
WD8RZL, PO Box 163, Cadillac
MI49601.
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Radio Society, rnc., Box 781 ,
Easton Mo 21601.

YAKIMA WA
MAY 18

The Yakima Amateur Radio
Club, W7AQ, will hold its annual
rramtest on Sunday, May 18,
1980, in Yakima WA. Breaklast
and lunch will be served, start
ing at 7:00am. t bere wru be door
prizes, a swap shop, and new
product dealers will be present.
A tree parking area for sert-con
tamed vehicles at the hamlest
sue will be available. Talk-in on
.34/.94..251.85. and .0 1/.6 1. For
further inlormation, call Walt
Hart at 5754488 or Kenneth
zahn at 452·7982.

ISLIP LI NY
MAY 18

The Long Island Mobile Ama·
teur Radio Club, rnc., will hold
theARRL Hamfair 'SOon May 18,
1980, from 9:00 am to 4:00 pm at
the Is lip Speedway, on Islip
Avenue (Rte. 111), one block
south of the Southern State
Parkway, Exit 43. There will be
over 300 exhibitors and no reser
vations are needed. General ad
mission is 52.00 and exhibitors'
admission is $3.00 per space.
There will be many door prizes
awarded and plenty of parking
space. Food and refreshments
wi ll be available at the track. The
rain date wi ll be June 1, 1980.
For addi t iona l informati on ,
phone Sid Wolin K2LJH (516)·
379·2861 nights, or Hank Wener
WB2ALW (51 6)-484-4322 days.

EVANSVILLE IN
MAY 18

The Tr i·State Amateur Radio
Society will ho ld its annual ham
fest on May 18, 1980, at the
Vanderburg County 4·H Center,
Evansville IN . Grounds lor the
namteet will be open at 8:00 am
CST Sunday morning. There will
be no admission charge. Tickets
will be on sale lor door prizes. In
addition, there will be many
other lesser prizes awarded for
namtest attendance. Exh ibit
tables inside the hall will be
$2.50 each, and a 4-by-8-loot
space in a covered area adja·
cent to the hamfest will be even
able for $1 .00 per space. Food
and beverage will be available.
Saturday overnight camping
space is available lor thOSe so
equipped. Talk-in will be on the
Evansville 147.751.15 repeater.
For further details, contact Dave
Bradford N6ACP19, 313 E. Frank
lin Street, Evansville IN 47711.
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WASHINGTON DC
MAY 24

The Maryland FM Association
will hOld its third hamfest on
Saturday, May 24, 1980, 8:00 am
to 4:00 pm at the Greenbelt Ar·
mory at the intersec tion of
Greenbelt Road (MD Route 193)
and the Balt imore-Washington
Parkway, NE of Washington DC,
just off 1·951495. Activities ln.
cruee cash prizes, catered food,
indoor displays and flea market,
and a separate outdoor teucet
ing area. Donations are $3.00,
tailgating is $2.00, and tables
are $5.00. Talk-in on 52.525 sim
plex , 146.16/.76, 146.28/.88,
146.52 simplex, and 449.1 1444.1.
Tables may be reserved by pay
ing in advance to Fred Siebert
K3PNL, 8357 Reservoir Road,
Fulton MD 20759. If acknowl
edgement is desired, please in
clude an SASE.

GORHAM ME
MAY 24

The Portland Amateur Wire
less Associat ion and the Uni
versity of Southern Maine Radio
Club will hold a Ilea market on
May 24, 1980, from 9:00 am to
5:00 pm on the campus of the
Universi ty of Maine, Gorham
ME. Admission is 51.00 per per
son. Indoor and outdoor sites
will be available. Talk-in on .52,
.73, and .06. For further rntorma
t ion , con tact Jon Taylor N1SD,
44 Mitton Street, Portland ME
04102, or phone (207)·773·2651 .

ST. LOUIS MO
MAY 24-25

The ARRL Midwest and Cen
t ral Divisions wi ll hold their
amateur radio and computer
hobbyist convention on May
24-25, 1980, at the Cervantes
Convention Center, SI. louis,
Missouri. Featu red will be
prominent speakers, mtorma
tion forums, equipment displays
and demonstrations, and an in
door flea-market sale. Friday
night , May 23rd. will be - Ama
teur Radio Night" at Busch
Memorial Stadium, where the
SI. louis Cardinals will play the
San Diego Padres. On Saturday
night. May 24th, the convention
banquet and dance will be held
on the riverboat Admiral. On
Memorial Day, May 26th, there
will be an aft-day visit to Six
Flags Over Mid·America. For
more information, write to the
Gateway Amateur Radio Asso
ciation, tnc., Box 68, Marissa IL
62257.

FREMONTOH
MAY 25

The Sandusky Valley Amateur
Radio Club will hold its third an
nuat hamfest on Sunday, May
25, 1980, at the Sandusky Coun
ty Fairgrounds, Fremont OH.
Doors open at 7:00 am. Adrnis
sion is $1 .00 and all tables are
free . Talk-In on .52/ .52 and
146.311.91 . For tickets or addi
tional information, send an
SASE 10 Ron Winke WBBNMK,
1200 Stilwell Avenue, Fremont
OH 43420.

HAMBURG PA
MAY 25

The Reading Radio Club wilt
hold its second annual hamtest
on Sunday, May 25, 1980. in the
Hamburg PA Fieldhouse (take
Rte. 22 from east or west, Rte. 61
from north or south). There are
indoor as well as outdoor sites.
Cash and equipment prizes will
be awarded. Talk-in on 146.311
.9 1 and 146.52. For information,
write W3BN , PO Box 124, Read·
ing PA 19603.

ST. PAUL MN
MAY 31

The North Area Repeater As·
soctetton, lnc., will hold its
Amateur Fair on Saturday, May
31,1980, at the Minnesota State
Fairgrounds, St. Paul MN. This
is a swaplest and exposition for
amateur radio operators and
computer enthusiasts. There
will be free overnight parki ng for
self-contained campers on May
30th. Exhibits, booths, and
prizes will be featured. Acrnrs
sron is $3.00. For intcrrnaticn or
reservations, write Amateur
Fair, PO Box 30054, St. Paul MN
55175.

MANASSAS VA
JUN 1

Th e Ole Virginia Hams
Amateur Radio Club, mc., will
hOld its seventh annual Manas·
sas Hamfest on Sunday, June "
1980, at the Prince William
County Fairgrounds, Route 234,
Manassas VA. Booths are avail
able. Admission is $3.00, chil
dren under 12 are Iree, and
tailgaters are $2 .00. Talk
in on 146.37/146 .97 repeater
(WB4HHN) and 146.52 simplex.
For further information, contact
Joseph A. SChlaller K4FPT, Ole
Virginia Hams ARC, Inc., PO Box
1255, Manassas VA 22110.

WILMINGTON OH
JUN t

Clinton County area arne-

teurs will sponsor the f irst an.
nuar Clinton County area Ham
fest 1980 on June 1, 1980,8:00
am to 5:00 pm, at the Cli nton
County Fairgrounds, Wilming.
ton OH. Admission witt be $3.00;
12 and under are free. Flea
market space is free. There will
be door prizes and free parking.
Food and drinks will be avan
able. Talk-In on .721.12. For more
info, send an SASE to CCARA
do Russ Eidemiller W08NPZ,
310 Bethel Lane, Wilmington OH
45177.

BRAINTREE MA
JUN 1

The South Shore Amateur Ra·
dio Club will hold its annual auc
tion on Sunday. June 1, 1980, at
the Viking Club, 410 Quincy
Avenue (Route 53), Braintree
MA. A flea market witt precede
the auction from 10:00 am to
2:00 pm in the Viking Club park
ing lot , weather permitting .
Space is $3.00: bring your own
table. No reservations are nec
essary. The auction will start at
2:00 pm and admission is free .
There will be a 15 percent club
commission on auction items
only. For further inlormation,
contact The South Shore Ama
teur Radio Club, c/o Kristen
Johnson K1WQ, 86 Alton Road,
Quincy MA 02169.

CHELSEA MI
JUN 1

The Chelsea Swap and Shop
will be held on Sunday, June 1,
1980. at the Chelsea Fa tr.
grounds, Chelsea MI. Gates will
open for sellers at 5:00 am and
for the public from 8:00 am until
2:00 pm. Admission is $1.50 in
advance or $2.00 at the gate.
Children under 12 and non-ham
spouses are admitted free. Talk
in on .52 and .371.97. For more in 
formation, write Wittiam Anen
cemot. 3132 Timberline, Jack
son Ml 49201.

GREELEY CO
JUN 7

The Northern Colorado ama
teur Radio Club witt hold its
Superfest II namtest on Sater
day. June 7, 1980, from 7:00 am
10 4:30 pm in the Weld County
Exhibition Building ,Greeley CO.
Features will include an ooerat
ing satellite television receiving
station, the Colorado Code Con
test , and an auction. Additional
special events are planned lor
families. Registralion will be
$3_00. with exhibition space and
swap tables inc luded at no extra



I recently learned 01 a kit with
the same type of readout and a
sl ightly different c ircui t. For
those wnc don't like to make
circuit boards. a note to Jim
Forkin, 3210 Shadyway Drive,
Pittsburgh PA 15227, will bring
details.

contests, cash door pr izes, a
free portable and mobile FM
cfinic, and supervised children's
activities. There will be an in
door area available, plus food
and beverages. Camping and
motels are located nearby. Talk
in on .37/.97 and .52 simplex . For
lurther detai ls, write Kenneth E.
Hering WA31JU, RD st. Box 381 .
Allenwood PA 17al0, or phone
(717}-538-9168.

In my art ic le . " Neat Read out
for the 2036" (March , 1980, p.
62), the switch connection
designations on the lo il pat .
tern. Fig . 2, are wrong . The
schematic, Fig . 1. is correct. Af l
three switch connections ' se
quences in Fig . 2 should read
1-8-4-2, instead 018-4·2-1.

JACKSONVILLE IL
JUN 15

The Jacksonville Area Ama
teur Rad io Club will ho ld its 15th
annual bamtest and f lea market
on June 15, 1980, at the Morgan
Coun ty Fairgrounds, Jackson
ville IL Ticket s are $1 .50 each or
four for $5.00.

Richard W. Ust K3GRX
Pittsburgh PA

73 Magazine
Subscription Dept.
PO Box 931
Farmingdale, NY 11737

73 Magazine does not keep subscrip
tion records on the premises, there
lore calling us only adds lime and
doesn 't so lve the prob lem.

Please send a description ortne
problem and your most recent ad
dress label to:

CO'U[CTtOfOS TO
un l [O

11I1111

ALLENWOOD PA
JUN 8

The 9th annual Milton Ama
teur Radio Club Hamfest will be
held on June a, 1980, rain or
shine, at the Allenwood Fire
men's Fairgrounds, located on
US Route 15, 4 miles north 01
1·80, Allenwood PA. Hours are
from 8:00 am to 5:00 pm. Regi s
tration for sellers is $2.50 in eo
vance or $3.00 at the ga te. XYLs
and children are free. Featured
will be a flea marke t, an auction,

Island Pa rk, Mayvi lf e NO.
Features will include a flea
market, an auction, door prizes.
free coffee, and camping faci li
ties. For more informat ion. call
or write Mary Carlson, Route 2,
Halton ND, (701 )-543-3287.
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Corrections

JEFFERSON CITY MO
JUN 8

The Missouri Sing le Side
Band Net Picnic will be held on
Sunday, June 8, 1980. at Binder
lake, Jellerson City MO. There
will be a covered dish dinner
served at noon and drinks will be
furn ished by the Net. For mtor
mancn. con tac t Benton C.
Smith K0PCK, net manager,
Prairie Home MO 65068.

AUXILIARY POWER
for (merxency or Po,l oiI ble Op4'foiIli"n

Revised Fig . 2, " Neat Readout for the 2036."

are avai lable. Prizes will be
awarded. Talk-in on 146.161.76
and 146.52.

MAYVILLE NO
JUN 8

The Goose River Amateur
Radio Club will hold its annual
hamfest on June a, 1980, at

GRANITE CITY IL
JUN 8

The Egyptian Radio Club wi ll
hold a hamtest and flea market
on June 8, 1980, beginning at
8:00 am at the ERC crubnouse.
Slough Road, Granite City IL
Ticket s are $1.50. Refresh
ments, act ivities for women and
children, and overnight camping

cost. For further information, in
cluding deta ils about commer
cial exh ibit space, contact Gus
Fox, PO Box 895, Greeley CO
00632.

HUNTINGTON WV
JUN 7-8

The Tri-State Amateur Radio
Assoc iat ion will hold its 18th an
nual hamfest on June 7·8, 1980,
at the Huntington Civic Center,
Hunt ington WV. Admission is
$3.00 for both days, with addi·
uonat prize tickets $1.00 each.
Prizes will be awarded both
days. Commercial and flea
market spaces are available at
reasonable pr ices. Act ivit ies will
inc lude forums, hidden-trans
miller hunt s, a left-footed CIN
contest, a Saturday·nigh t ban
quet, and lots 01 oemonstre
tions and activities for the non
amateurs, XYLs and harmonics.
Hotels, restaurant s, shopping
areas, and a limited number o f
RV hookups are within walking
dis tance. Ta lk -in o n 146.04 /
146.64. For more information,
contact the Tri-State Amateur
Rad io Association , cia Phi l
Jones WD80TJ, 309 22nd Street
West , Hunt ington WV 25704.

GUELPH ONT CAN
JUN 7

The Guelph Amateur Radio
Club will ho ld the Central On
tario Amateur Radio Fleamarket
and Computer Fest on satur
day, June 7, 1980, from 8:00 am
until 4:00 pm at the Centennial
Arena, College Avenue West ,
Guelph, Ontario , Canada. Ad
mission is $1.00, with children
12 years and under admitted
free. Admission for vendors is
an addit ional $2.00. There will be
co mmercial disp lays, home
computer di sp lays, and th e
Sidebanders di nner at 5:00 pm
(cont act Jack Kirby VE3AFN).
Refreshments will be available
during the day. Talk-in on .521.52,
.37/.97 KSR, and .961.36 ZMG.
For furt her information, contac t
Rocco Furlaro VE3HGZ, Guelph
Amateur Radio Club, PO Box
1305. Guelph , Ontario, Canada
N1H 6N9 or call (519)-824-1157.
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SBTV

$769 .90
$649 .90

$ 1199 ,00

•
MBII TUNER :
3kW. J60.10 meier,.

20 1,00

$ 1400.00
$ 1200.00

SA VE $200.00

FT207 R,
From YAESU - 2m
F M XCVR . Hi nd held
comple tely synthUi":d,
digiul r....dou l, key
board access, 2 wail S,
., memories and much
more.

TOla l Reg ul a. Pr iCI
$ala Price

T l922A:
Bird Model 43

wi l h 2500H element
and carrying Case

Amplifier : 2 watts in, 25

- .
Model 43

TO TA L R EGULAR PR ICE

SA LE PR ICE

_ SA VE SI20.00
0 ,

TOT A L REGULAR PR ICE $9 19.90
SALE PR ICE $769.90

TS520SE $629.95
ATB34 Cusbcra tt T r iBand er $289.95

TS52ClSE : 160-10 me",n.
200 wailS P.E.P.• 5peeCh
processor. noise blanker . e"·
cellent sensi tivi l V and mini·
mum c.oss-mod.

$ KENWOOD

B. I

Syncom 51 .... ilk rTP,
From Tempo the
....orld's first synthesiz·
ed 800 I;h~nnet hand
held transcefver. ln
cludes battery p<ick .
charger, tele sco p ing an
ten na and 800
ch anneh!

K LM PA 2- 258 Power
watts o ut.

PACKAGE 1

TS520S E

$ 1199.00
295.00

$1 49 4 ,00
$ 1294,00

SA VE $200,00

Tempo Sl w(T T P S339.00
K LM PA 2-258

Power Am plifie r 92.95

To tal Regular P. icc $431.95
SA LE P RICE S396.95

SAVE S35.00

CA l l AND CHECK OU R GR EA T DEALS ON
ALL YOUR AMATEUR RAOIO N EEDS.

DI AL : 1·6 17·391 ·3200
Stock it l ms sh ipped within 24 hound Prices subject to ch'''lIe .

l imi tad q uant ity on some it.."s.

TSS20SE $629 .95
Hust le r SBTV Vert,cal 139.95

ATB34

T l922A : 2 kW P.E.P..
160~15 meters, 3-5OOZ
tubes.

I
D:I ,; ,;,
I··.... ~• •

T l922A :
MB II T u ner

Total Regula. Pr iCI
S,le Pr ice

\

-I

,,
1

/
l

5375.00
149.95

$524.95
$4 24.95

$366.15
266.15

$594 .02
464 .02

SA VE S100.00

« " "-"","",''')oc _ ,...v. ,--.
M': _ 1-,".'__
-.-. "'.pc- _ ...... , ... no<

...... M TKH
... _ -..., .... 'not

,
_ ;_:;;. '" n Ol
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.--_ n Ol ...

If \<OU.... "." bo<rt u""b'<d b," I'u l,,· mull<

....." o. h>d on< ,h., ~"''' 'qu'" up to ,h<
"",~. )Ob.. ,..,... troubl<> >"0"'"

l..looo<e <>I ""...,.
"" TU H " .......~.......... ' ._ to
_~ ,~v._

,.."n<H ,"'. ..." ""'.-. .-,-..00- _ ....... ---

T R7600 : 2m FM XCVR. 10
...ant. LED n!adout, 144-14 7 995 ,
Fully $ynthesi l ed. "'W repeater
offset possible, memory channel .

TOTA L REGULAR PRICE

SA LE PRI CE

TOTA L REGULAR PRIC E

SALE PR ICE

SA VE SI00.00

SAVE SI3O.00

TOTAL REGULAR PRICE

SA LE PR ICE

KENWOOD

TECH 300 _ $ 1 10
TECH 3 10 _$ 140

,

TA 7600 V HF XCVA
BLC 10170 V HF Power Ampli f ier

TUFTS NOVICE EXCLUSIVE
Purchase your Centu ry 2 1 (570 or 574) from us and
have up to one year to apply the fu ll purchase price
toward s a model 540. 544, 545 . or 546 when you
upgrade your sta tion .

BECKMAN

6 Unarco-Rohn
COMPLETE 25G TOWER PACKAGES

50' Brac k eted T ower : Inelu~ lOP seclion. 4
regu lar sections. base plale. rotor plllie and universal
house bracke t.

1Ii1FEN-TEC
~--==-

l'-: 6 c;" I
574 • • 0 0 c, _ 570

5 0 ' G uyed T o w e r : Inc ludes top $e<;tion, 4 regula.
$e<;tions, base plate. 'OlOr plate, SO' guy wire. 2 guy
assembl ies Wi lh torque bars. 3 ecoerere guy an.cho"
and other miscellaneous hardware.
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:1??::'0~~~~ . 561.50 "1['
T ·U G I .o 104

I,. n.isto< lla<J. $ 55.50
T ·UG'·O 104

" S ily., E.,.., le"
t r.nslsto ,IZed. $14.40

UG·O 104 c e , .mlc
or etyil..1 •• • 5 49.50

-• ~:A:-::' _ ASTAT IC
C ' M ICROPH ON ES

SLiNKYI 543,95 K" A LOTo1.~n,"n...
'n" L'TTL E ""'~" .. " ... $' n ®"'po,.·
",,,n n. h. .. '0 "" ' ad ,..,Od
"1>".1 .. 111 0 ng',., ' on ~'

_ Modal T A 33. 3 el ........u . 10 .1
dB l or ....... d ~;n ( 0 _ i50"opic
lOU,c.1 ~ $2&4.00
- M o da l TA,,33 J,.• 3 e '.".,anl'l.
10.1 ee lo<w..,d pin {o ve r ilO
t,oo ic sou,c., l _ $ 197.00
_ Moda' M P K·3. 7500 Wans A MI
CW ..f>d 2000 W.. ,n P.E.P. SSB 
$67. 75
- Modll l TA.36. 6 ele.....nn
$ 392. 75
_ A K _6 0 m... pla'e .d.., ••
$ 14.50
_ MeOitI CL·33. 3 e1e...... 1
$304.75
_ Mo d al Cl--36, 6 e1emen ..
$392.75
_ Mo OitI Cl·203. 3 e1emen..
$290 .00
_ ""0 0101 T A·40 K R _ 40 met.
CO"... ,.,I;O" k, ! _ $ 1 19.50
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MODEL PLF emplOVi a dual
ga te FET p ,oviding no,se I ,g .
ures of 1.5 '0 3.4 db.• d e
pend in9 u p on t he b and . T h e
w eak signal peetcrmance of
moS! 'ece ,ve" as we ll as ,mage
and sp u,io us ' e lf!C t ,o n are
greatlv improved . Ove'a ll ga in
is in excess o f 20 db. Panel
c o n la"' i sw itc h ing rhet trani'
fe" the a ..t enna di,ec lly 10
the receive ' or 10 Ihe P,eamp.
Model PLF l 11V AC, 60 H! .
W ir.d <'It T este d ... ..• $ 49.95

TRUNK LID MOUNT
"'"_s and"'.. r
"'"",,",lIa 100' <o-
n "" J t,II- '50 lor I•• t,IIHI u"'j D nl v
n t,ll J t,II no tor l2'O""H/ ..... $42 .00
n t,ll J t,IIUOlor",O"'H/ u", oomple"
Ar>d , /4 ..-_ MlIItn... 10< t.""k
...... "-"IIC moun! - $ IB.SO

ROOF 0< FEN DER MOUNT
GoP< .... QUic k ar>d Hly
,n 318· ' or 3 /4"' ... 11'0
f..-ol POrt i o . ..'
J ... . eo .. lor l .. ... Hl ..sa I D nl v
J"" 120-1< lor 120 t,IIHZ ..~ $ 34.50
J "" 410 K lor .40 ""HZ...... COI"I(IOete
And 1/4 ...· ve ....enna lor '001 and
lender moun" $ 11 SO
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- u · _., _ " ."
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·6 THRU160 MEURS
• TWO MODELSAVAILABlE
• RECOMMENDED FOR

REC EIVER USEONLY
• INCLUDESPOWER SUPPLY
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ALL BAND PREAMPLIFIERS

NY E V IKING SQUEEZE K EY

E" t r.-Ion&. tinler- f iltinl m olded paddlu with
adj ustable Ip rin l tension• • dj ....... ble con tac l
spacinl. Knife ....d l e bearinlP and .. Ir. Wle.
l o ld pl.ted lih.-e . contacts! Nltke l pl. led b.-au
hard ware and he.vy . d,e t all baH wilh
..on-.kid feet. Base and dUlt c ove r black
c rac kle finished. SSK· l - '23.4r.•
SS K. ICP h as heaYil y c h ro m e-pl....ed baae and
dU$l conr. Pr ic e - $32.%

COPE P R A CTICE SE T You r.e t a lure . ....ooth . Spee<!·X m<><lel

3 10.00 1 tr.nlm'tlinl key. line.. c',..,ui l o an Ualo••nd amp b fi e r. w ilh.
built';:n 2" OP....k"••n m ount ed o n., he.. vy duly . Ium in u m base with
n nn.... id leel . Operatea o n st. nd. rd 9 V Ir....iator l ype ball.... y , .. ...
indu d e<l.). Pric e - Sll!. 75
PHO N E P A T CH Mo d el x o. 2 r>o-«; ·1 measureS 6- 112" Wid e . 2·1 /4"
hid< . n d 2 ·7/8" d eep. Lis!: price . 1 36.50. M od.. 12:lo~6-3.desllrte<! ' or
u ,t h Ir.n~iv",," "".. inl • b uilt.... _.k.... h aa its o wn b uill ·in 2 · · s
6 ·· 2 a U l pe.. Ite• . M easures 6 ·1 /2·' wid.. . 2·1 /4 " hiah . nd 2 ·7/8· ' d<'e p .
P'rice - $46. SO

N Y !: V IKING S P E E P_X KEYS ~
NYE V IK ING Standard Spee<!·X key s ' e .. lure s moot h. ad j""l.ble
bean"," . he"YJ-<!.ulY silver c o n tacts• • nd .... mounted on • hea vy
0 ".1 d ie C&St ba...... i. h bloock wrinkle fi nil h . A .... iloob...... It h
l tan du d. o r N.vy knob. with. o. wilhoul _iab. ..nd ... j.h .. icll .. 1
o r b r. ... plaled key . rm and h ard w.... .
r.m pe. yo......1f w ith. Gold·Plued N YE V IK ING K EY !
Model :-lo . 114-3 1C .()()4GP has I II Ih e s m ool h .chon 'e.. h ..es "' .
NYE Speed·X keys in .. I p e cia l " pre se n tahon" model . All
h..d .....e il h eavily lold puled and il is mounled on onys -{ike if'1
bl.ck rlasli.. s ...b·.... Price S50.00

© ,sen ICiiI'ocf
Antennas

., _ t ZOO_... . -.- V.5.W.R .

., 0.0.- 3 __. '

"~"" ,"'_ ""'_ I... _ .._ ·
,',

Y AGNETlC Y OUNT
s'avl ~t_a' "' ~
'00.-. ' ~~
...... J t,II '!IOlor , .. t,II HI U~l Only
t,IIt,II Jt,II no lor 220t,II H Z u~ $42.00
~t,II Jt,II- .uo I... .uo t,llHI U'" """,pIe!e

Now yo u c.n rocain II>a _ok . ;gn.11 wit h Ihe A moc.. PT·2 ... . . ", pl,I., !

Mo del PT-2 il 8 con .inuOU I t un i"ll 6 -'60
m.te' P ra ·Amp sPec il ic.. IIV designed l or uUl
w ••h • tr.nsc . i...e, . T he PT ·2 c ombin... 11'0.
1• • lUr.1 o f !he welt ·know.. PT wi th new
lophi.. ic.. l ad COn ! 'OI ci,cu itry ma . p . rm its
i l ' 0 b e .. d ded '0 ""<W .. lly .ny " .nse.i" ....
wilh no modil ioc 81io n. No _ ioul h 8m can
b.... iV>ou . on•. P<ice ' $ 74.9 5.
• 1",1""""" ......' b"h . nd _1-10-__ , . lio,

• 1I<o.'••p.lo "I' '0 26 db

• .-." "' 8-
• II,,.. il 1..' .....h...lI, ..-h ,h~ I",,,,,,,";,,·,. ,, "' ""1"..,
• H .T _pl,f.. 1'_ _ 1""riD< t -......1.... 1""' .

• -"-"'" '0_aU- • 'd>~tl """", _.,~,. t ,., .

• I..,...... _ 011 10 Ir f d _ b, _ ,of ... """I ...lw"".I....

• ........ _ "" , f ' 'p......l ,

·· C HA MPION·· V IBRO·

THE ··LIG HT NI NG BUG"
VIB RO PL E X High Qu al il Y S ig
"OI l. a' All S ......,dl , FI.,. pandulum
....o del, We i1ltJt 3 Ib l _ 8 ol , Stan ·
dard _ Polilhe<1 Ch,omium I<>P
p a, tI. gf e y bale. $69.95
S ta nd ard $ 56.95

THE IAMBIC KEVER PADDLE .
FNIU<el incl.-: adJ USl" 1eJ~
bNorings (" Delu xe" onlyl; I""lion ..cl
canUoc't _ ing fully Idjtm....; Lafoe.
solid . coin Ii'- canuel POInlt; 2~ lb .
dlrOtr"le pW,led Reel bfto rftU on
.-.-sl<id feet ; hf'",.... ........1"
.inR ......ul.auring <MICb.

"S1and¥d" model "';Ih '''lured 9'av
bne. $49.50.
- Oe!uu" model "';11' chr_ plaled
0-. $65.00

TH E IMPROVED " O R IG I N A l.··
VIB RO PLE X. Su" ..bI.. 10' All
ClasoM o f T' ..n .... i''''.O Wo.k
Wher.. SpIted d P.. t ec l Mo,w
"'.. Prim .. E.,. ,.. ' s. T h ,s 0'.'"
"ltW V ,b.-oPI.. . i l ......0011'0 .. nd
enV wo,k ,ng BUG. II hal won
l am lt on I....d ..nd .... l o r '"
cJ.."tv. p,,,,,",on ..nd ...... 0 1
m a"iPuI .. . ion , Can b. slowed
down '0 10 .... o 'dl per m ,nu,.. 0'
'ftl 0' ga..,ad '0 ... hillh r,,'" o t
OP_d "" dItI"ad M ..,n . ..,..s 11'0..
..,m. h '1ltJ qu ..li ' v lign ..1 .. , wh .. ' 
eve' SP8It<l . i..lu,ing ...IV rCeQ '
, io n ,,,, d ...- .. II condition.. W.. igh l
3 Ibl . B oz. Sund..,d $ 56.95
Dal. u". _ Ch ,omium b n d
, o p p a 'u. w,th I.. w.lad mo ·
....e" •. $69.9 5

V IBRO-KEV ER
0 ....' the y....s . ..... h.,ve had m .. ny
'",,"ufllU 10 < V,b.-_I., x P s to be
UMd fo r CO"",u<:1 'on o f ing
..,10<;1'0...., .... lor .... a'-.c"o..1C
tr.,,"m"""lI u .." . Th,s beau, ,lui
and mo.. a'Ioc ian. ··Vi b<o K.,y.,<· ·
's iOit.. lor thll Job.
F E A T U RE S O F T H E ·· V IBRQ
< EVER"·
_ Be...."lul be'll" COlo<ed ba...
>oz. 3 :-'· ' • 4 ~·· , ......gh. 2110
:>o'-'''dI
- Same 1..,1IIt SiZ. CO" ' -.C ' S as tu' ,
" ':shltd o n DfIlu ." V ,b<ool•• .
- Sa.... m."" lr_ ..nd &lp...
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MODEL 2n ANTENNA
TU~ERfSWR BRIOGE S8S ,OO

T.......... '.. _-.. ,_ ofl ....___...... 01 __ _

.... .. _ . _._ 01 . _ .... SWR ",••
_ r ... swR _ ..._ot
1 1 to 5,1 ..., •• 1 "'''''-.n. h..
_ _o<l Sonoo,•••,. e-,,,,, •.-.j

f "'''Ofd A_ Sw••eh ....... an _.1
oca-I5Of. '0 .... TE.. TEC Con,,,, . '21
So ,. 31,'2"H .'O' ''''W .8 111'"D

MODEL 2.1 _ C,ynal 0",,11.10,
So . ........ _,,,,,,, __...... """f,_ .. "' 0 ' _ W •••_
...... 100 kH. ' 80 _ oil! .......
_ .... _2OO.H."".-.....
_ Canno, bo ..-:I ",'n _ 2H
'" 2.... Ph... OIl<> __... IOdot
....,d'linoj~.

ACCESSOR'ES
O V.UI Cal,bf.,,,,
CW FiU.,. '0' M_ ,S09
C,.". I, '0' Mod. l. 540/544 , 29 0-29.5 MHz
C..".I, ' 0' Mod . '. 540 /544 , 29.5-30 0 MHt
ElK".' Mie'o"",,,," , . ". '-"00.1234
"" C'O""O,,..Co'om'e ", ,'n pi",!
Mia """""". Co, ....... "" ,n pl"Q and co,I-oo'd
~ H. 8 1'0.. Uddof F,,,..
1.8 k H, 8 1'0.. lA_. f,,, ..
'-""-
0.... So '" eon........ '''' _" 54015-14
0"...1 o.c;".,,,,. fOf _" 54O!!>I4
R. mote VfO, .... _ 5401S4<1
R......m VFO. t", _ 50015._
0.,;'"R._~'.. fOt _ .. SAOI!.U
CW f."..,.... _5401S4<1
"" T_
_ 81 __ 50015_
_ R ke< _ 5401SA-t
CfyoI t", -.. 51OI!il• . 28 5_290
0 CoIo-.."'..... _I 510
An T.......fSWR !If....,.. ' Of _I 510
Sn o l e<Jl' Ip.~1
DC Ci,eui' 8<...... f", _" 5401SA-t and 545."".6
~ nob So, ' ''' _,. 540 , 509
0-...11..,. PrO,octOf• •'" Modol. 252n62 So.....
OC C;,c ui' 8 ' ..... , ' ''' Modol 510
POWE R SUPPLIES
l11VAC.13VOC,lA
Sam." Modol 210 , bu' 1 l §n 3O VAC
111 VAC. lJ vue. ' 8 A
Sama .. M_ , 252M. bu t 115n JO VAC
Some .. _ I 252M, but m.t<:_ OMNI
Same .. _ I 2§2MO, but I 15n3O VAC
lI 1VAC. 13 VOC, 18A DoIu ,., ...,nVO X
Same .. _ , 26 ZM. but 1151230 VAC
TRAI'd.CE IVERS
",,_,.5 W. SS8/CW, 3 5-30 "'H,
T,....".._ . 200 W. SS8/CW. 3.5-30 MH.
T..n__•0.'''. 2OOW. SS8/CW. 3.5-30 "'HI
OMNI- A............ SotnoI a, SS8/CW. 1.8-30 MHz
Cont....,m. 1OW. CW. 3.5-29 "H.
c.n'.....n l. 0;,..... 10 W. CW. 3 S-29 MH,
KEVERS
lOt,...., "'. Dual _ .... SoISh46
So""," P_ It lOf _ §1OI!iil•
SOtotIo p_ ,,; 6-14 VOC
So _ 10 It 111 VAC/6_ 14 VOC
UI" ,ic It 0 Poddlo. II 1 VAC!6-14 VOC
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.......... T,_ tiKu" ..,til ..... kV
__,,,, "'"""'II and 46-,... oi_ pla'ed
in<luctof I.... _0n9l ._ _n,"
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MODEL 262MI262MIE
MOOE L 252M/252MIE 111&-230 VAC )
ACP_Su"",""
Ful1w wei............,0<1 ...~ ..""'"
.._. pur. OC 112!iW1 ""'" 111 VAC
,... oc _ ... 1...' ....-.....-

",otoct_ a.-"", "'.-" cauood
bv.~.. o:un-_ "'_;'_1 bv__
,.... ", -<>fl . _ 2671ol .... on _,_.

• """' vox ......... VOX """..........
I<>elo'od on f""" l'Of'OOl, l_ "_ev
_" 'ft 'u,.,n ~.
~of ....." actu.'. TIR lunct_

MOOE L 242 _ R_I. VFO
a"pl ;"",. of 540/544 VF O 10' oPO<o' ion
00 ''''0 "oQuene,o•. Swi,en , ",nn l ED io'h
C.'Oll. ,110"" ", Io<"on 01 '" ,,,,. ,,bio
_, TRANSCEIVER ,,",,,m >l "'d
._va, REMOTE " ....m'l and 'o<oi.o:
TRA NSCEIVER ".....,." ,·REMOn '0<:0'1".
R EMOn " ...m,I·TR ANSCEIVER "c..."
TRA NSCEIVER ,,"""" , bo'h fKOIva.
R EMOTE ".....,."ux"n .-... F,,1l bt..k
in .. "'__ .... oil _. T_ "'.....
""",.""". __ "on' _I. 'Of
_ ,.~ Of , 0' __.....,d'I~_. """" ""0 __v _k., on
....... _, 540 Of 5C.&

OMN I SPECIF ICATIONS '
F..... .. _, 1 8-2.3, 3.S4.0. HI..
1.§. I. 6- I• .e. 21.0-21.5, 28,6-28-5. 18.!>
21.0. 29.6-29.§. 2t.§..30.o "'H..._
..... 10 .0- lO.§ MH,,_ onIv
P...._I~ _ VFO _ ..._ "
amPiho<·V_ T_, 18 .H. po< ,_bon..-
~I·" AcaH-ocy : • l U ll " "'" ........ 2S
'H. e.h""."on pnon"
l'ulood 2S ~H. .....ul eoI,"".<Of in
OM~I ·",

OM~I ·O A_,ocy : 1 100 H,
OM~I·A R_t: Shdo NI. di., 'nd'e....
'00 kH, 509"'on '. (1;.' . ki'l 'n",.""", to
I kH• . Tn,.. d i. l oeol••,
OMNI·D R_ ul' So , dog" . 0,43" LED
n um'fOl•. lo." ~lr'i l ;eon' digi' iod ie" ' ''11
100 H. Ql'MO. , II " ,,,.., "d,
VFO S' ''';''I., L ,nOlI 15 H. en."",
.... F' . • _oqod av 40 ' en...... " om-' ,'v'" 110 • • •,." JO m,n"", ... ""up.
lof.o 10 H. d'I_ h"", 105 to 125
VAC Ii _ ......, Tn!·nC_ ""'.,
A ic oi_ 1OIoct_. ' ........1>10
~ VFO. _ 243.- _ ·_otv ......,.... _--
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o ec:- )
, 0 0

Century 2 1 1510 Or 514)

No h.'~""
Pu«" "",. c..>'ur v 21 1510 Of 51')
from '" """ It... '-'II (I ..... V*" to _,
,he It.~ _"- p,,<o ,.,..",<1< • ..-..
5.40 , !)oU, 50015. Of ~ _ ,0<1 ""9'0<10
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ADDITIONAL CRVSTALS
h ,_ l()orl _ .... :!OMH, _
212:l'9J)",:l9SMfll _213295 '0
31)(1 "'H,

MODEL 24& - CW Filtet
PI"'l ·,n PC ....ml>v co",,'" 0' lou' 0<"",
low 0 op'''''p<. Con'" fn 'l"onov of 750 H, .
b.",]wid'" 01 150 H, . Two .. I, w . ,W
' ..poma••• "I.bI. w,'" fron' paN l eon"ol
Sh_ f.."" of 7 2 • 6/tiO dB.

~ vou -v -,"on'•.
.-v ~I,'V ..- \'1lUf _.,,'"
_Ity. To, oI l• ..,hd-Il" ', 8_. brood
_ -... ""'00 _ d'9 '01 '_".
bui ll·in vex """ pn. bui ll_in odjo".1>10
......le/'l. bu""'" • _'';OM CW!SSS fi ll .. ,
a-pol. "'y"" sse li lt.. , ~-1l'Hd ""Nk·in,
WWV ,octPtion , "(10'1' p....., co"" ol of
I;n.., .,. on"nnl b. n<!lwi,cIIing. 1>.." I'·in
phono po, ..... lICk•. bwilt -in ",i mod " c•• " .'
,,"lib..,o,. b<J, I'-,n "'0 bolt IW<!<:/'I ....,.,al'
rocoi.in~ .."..,"" copobo1itv. builH" SWR
"".... I,,,,,, _, ml<f~ """ p/Hl<>o

;ock •. odi" "''''''''';c I -""".
bu,"· ... 0<1 _ """to<-. comp<'"
1ion__.... "'_;0; __
Ifloction couu;, _do. 12VDC.
II1VAC I ......,ry ;" .oquir'" lo<Ii_ ou__ I. .-,--

"'__ 160m _,,_ .. 70;,. _
_. In _,_ '0 ....... SAOI!.U VfO lot_i_ "-" _,,_...... 0' two

(MnOf·..loctod "'....,.. _,oons.,.. bo..-:l
' Of " ........" wh,1o _ VFO .. ""'" IOf
.-.Onj). Th _ lui lot ...,...."'1 ... _
O. w__ " ,,,Onj) 0'''- 0' it""'ftOd ... m..u. """,o••" e.

MODEL 249 _ Noi<e Bl....k...
PI..".. PC _. I", .._ _I
Et'IoChowlv _ .. ......., om....... _
Bw. ...' " .._Nd ,nto '_""'1 i·f <1>......,1);_,,,,, ...,,<1> on hon' .....1
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W,de ._ attenua'O' - MOdel
31 1 1. sev.... ' oc k .... _wi ,ch espro
~,.. a U"""ahon loa<" 1 dB ' 0 6 1
riB ;n l·dB s'q>.. S",i lches ,,'e
...... ked ,n dB. 1 2 · 3 "'1 0 2 0- 20
Sum 01 ac tuated SWI tches (l r.
poo, 'ionl gi ...... att...."at'on. Wi th
.... __ t eh.,. ,n OUT pos'"on.
. heo- e is NO 'n.... llOn 101.. Anen
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M o <1 01 314 dumm y 1000
mete' _ T o p of ,he L in e 1 500
WA T T RATIN G ~ 0" C o ol e <l,
Our h ,ghe" pow...- COlTOb,,,a ,;on
u nit, R a'" d '0 1 500 wattl inpu '
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DESCRIPTION
SWIlCHU
PROTAX .."ch G..........., • •coo:n_ ..........
""cuo. 6 Ou."""
PROT AX 'ch G._.'...,.... .._ """.
""""" $0 _ ••ch _._..-., ......, '
5 Out.,..",
Coo A",...... R....
An' IRF Coo. S-tch . 5 Out",,",
An.~FCoo. S-Ich. 2 Out_.
Spoc.AI2_. 2 _,__Ich"- to _.ch
.... RF _ .......... QUI ol _.........ct_
ot .coo I_. 20..._
S .KI<o lor _ ..........,.. ot .011..._ _.<1'>00
An-"lF Coo. s..rtch. 5 Out......
Gooundo ,- .a.-tod ...."""~t
5Ovt ..
An_RF Coo. s...'ch.2 0..._
SootwIo _ . 3 _,_ Antonno RFIC".. Sw>1ch .
O.P.O.T. A.......... IfIF Coo . s....ch , In__.- ......,.."'1:10_'-_Gr_" . 'coPI __ ....'''''. Co<cUO' ..""'-
~

Power reUd 2k W P EP , ep
pl"O". 110 fl. ~"

COAXIAL SWITCHES AN D ACCESSOR IE S
"" ...._ ..""",on tn<I R' ><o 'K"'.,.- ".

Co<npl.l. wilh : w" •. ",,_s••nd
inwl,Uo's. 50 fl. RG·81U. PL·259
conn"" .<)O'. h ••"V ·duIV eMI .Iumo·
nu<n ..nd ....... t .. cenl.. can
nec.<)O' .

5 - BA ND TRAP DIPOLE
(8 0 thru 10 Meters)

....... ',.

~

""'"
""........

_593

MODEl

Pr.·_....bled :

Mod. 1370-11
- $ 64.95
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TR A NS V E RTE RS,
M MT 1 4 4/:!8 . 259.95
MMT 144/ S0 . :!59.95
MMT .3U:!8S. 3:!9.9S
MMT . 32/50 S . 329.95
MMT 4 3 2 /1 4 4 S . 389.95
RECE IVI NG CONVE RTERS,
MM C 1 4 4/28 . . 65.95
M M C 144/281.0. 70.9 5
MMC 4 3 :!/ :!8 S . 9 5.95
MMC 43Ul... 9 5 .95
MM C 1 29 6 128 . 85.9S
MM C 1296/144 85.95
VARACTOR TIPLER:
MMV 1 296 . • • • • 110.95
A TTEN UATORS,
M A A 16 • • . • . . 27.95

SA LE! 1/2 PRICE!
ON REMAINING

MODULES

. .. ..~...0 • • • ' ", ~

. . . ..~ ....-;4.....'_.'- -- '- "...,.- ..... ----...---_....._.
-"'-' .... .,...~,,..._" ,-_ .~.....
"", ">D, a». ,,, , ..
"",'.---- ....0 _ .. • , • ••

o-. M ...._. ' O' ..H'". ~ . .. ,._-- -_ ' " ,_ _ ~_ » .. M •• _ ~.

_ ._. ,,_oc'...·. .. .......

HAM IV

T he HAM IV setS n """ I"""" ot
pedo,m""c e. S n a p .~" on

'w' Ic h,,<I .....ec1g.. b••k" .nd '0'"
. ion AI c on ..o l. tx"' '1' p ,nOO, nl
. ccu ' acy ' 0 I..-g. d""", .o n a l ., 
, . y ' Popul., in c oonmun.cetiom.
A n.oN mo ' .... p, o .. ,<1", p • • -bo.ka
acto on ' 0 an i.. ,n .IOoN,"1l down
,0,,,. ,on,,1 m..... ..nd th o n.""
lh ic k .. , ""edge b ••k .. o fi ••• 1..
o"ong,,' loc k- in ph..e . c"on. To
'.ka l u ll ad..an'aga o i .~" n ......
<I ....g n . tho HAM II I '0 <I. 'O\InOd
10' ' n -to ' mou n l '''1l_ A n a w
0Pl iona l ~a y d utY low• • m a U
ad"" ,o, ' aH.bl" ",,~.n .It"
H A M III i . '0 1:>. mas' moun , ed
oNi.h .m.ller a" .yS. A u"inIM'
" eel W .... II.... . y " . m mu iIl P Ii..
til. 1<,'''''. ,n ' o th o d " • • rae. 98
ball be. i"1l wpoo.. assembly
a"u r ing ..... 0 1 "oubl. I ...e p ..
l oo- m An c " , Price : $ 189.00

'"'0 A new u_ " "1l ge..- 1o, t o ,.1
, eli.b,li . y . T , ipla ' ac • . 13 8 b.1I
be.""lI ao-,>bly c"..... <I" ad
w e ighl an d m"in,.,n, ~oo- i zonta l

u .l:>il ilY,
A n OPlion . 1 he.~y d,,'y IOoN e'
masl . daPlo , '.avai la ble ' 0' hg hl
.. load . w lfh m... mou nt,n9
Price : $279.00

, ... _, <:o ~""'" ....". , ,..
• • _ .. ""0 _ • • _" •

- ' '' ' '..- .. -., ,_.....- ..,_._' ....-".'.'._"'.,_.._.'-'- "~ '
" - -"_.• • • _ - ..».,.. ,....~,,--'_ ....
==-..::.--:--=~..:~ ' ~,. ,,_._ ..-, ,,.. , ..--_._... ,...- ~._ .__ "_nOC '." .<-_. "_000<

TAIL TWISTERTM

/

CDr

MICR OWAVE MOD ULES
TE XAS RF

,....~z OOu'" co~ .,.

" OM """.. . co~ .. ' '' ~..""...., ..""....., ,,,_, 00-_ ._.__ .._......_--_..........-....--"-'-_. ~_. ,.. ,.. ..~, . .._.~__• •_ . " ,H _ '
0 . _ _ _ . "_",._. ,,,

"' ....' H' .. '....,_ _ ••,. .. ... " H' ' "'",••, '" ».,0_ _ •__.,. _ ..... ' ..... "d'
._._ _ • ,,_"oc ·,," .. » ••

,.. ...z..0 . . .. ,,>0,
vl ''' ~ " """ _,,,0- .. ... _,..."..--,----_ .....H' ..... _._ .. . _ .... .. _..__ •._...._ ,.-

..c.O ""'"..... ..
~'o .. ..~' o ooc' u .. ,..~. "', ." _. ".. ,,~ .

... ..~z ..0 =~v,.'" .."" ',................- -
~._... _ -
-~_ , ~.

'.' --~_ ...._.- .....0 .. ' , •••.--'_._,- ....,."" ,.--. "H, ,_ _ ._,
...._-".. - •••••, , ~. > .
••_,..~._" " ... " oc '''~ '' .o " ~ -~.__•" , ,.'o_ ~,

- F o . Ih e N _ SuP"
Co m mun.c.ol ion . A n", n n ..

_ N.... Thi C~oNAIl CAu ,ng
• NeoN S te Al R ,ng Gu'
- No M e ,.1 P in io n G ea'
• N 104010' P.eb ' A"e
• N SUQ.' Wedge 8 '"...
- N . oN L E,O. Contr OIBo.
• Sot . 26 VOlt O~a• ..,n
O...,g ....<1 I .... th .. n . ..... " 0 1 . ~ •
king ·. iz . commun ' U Iion-? an..,n
n a•. l h a TAIL T WI STER M i. Ih o
ultimole in onl<mno ,0l OliO,,1:.:
<I .... ' c Tho TAi l TWI STERT
....-u i1h a <le lu • • c o n tro ' boa
l e alU, in9 .n., .,•..,n COn" OI. I ....
boak . and <l i,ecl,onal con "ol• •
L E _O ",<I,ca'on ligna l ' O la l io n
.n<l b.a "" op".... io n . w~'I .. ,h.
ilillmin.Ied m"I'" p,ovid... d i• ..., ·
"on . " Mloul. T h i. new c o n u ol
box cou pl... .0 lite n"oN." bo>lI
'0.0' . In-ing I ~" I ,m " ....Ied b al l
'O' Ij-'J',in""Ple. th " TAIL TWiST
ER i. a bo'an<l n .... d""'gn w i.h
Ihic ~ ..... a ll c . tt in g••nd oix bol ,
. ... m b ly . A h!'an<l n e w mo.o.
oNith p . " b ••k. acl,o n b.ing• •~.
.n'.nn. ' YUam ' 0 a n • • Y 'IOP.
oNh' l. 11>0 maui"a SQu • •a h onl
bo.k . oNedga lQck o th o .......b ly ,n
placa . An. .... ... ,nlau ,,_ I • .,.. ,
g .....y ...m p.o.. 'd.... Iin,,1 d . i ...

'" _."" "" --
'fT ' • •_.-.... _-_.._-----_..." ...-..-.._. .._.
._. ,. ... _. , .. ' . . ..H'

".'" -" ....0_00 '__" , _ ' _ " " , • • •---- ,- ,,, ,......~ ... ,...._ ... ,,_OC ' ,,~ .. ,, ~.

' XlI" O
11<18

2 . H '
2 . is

2l<lB
>JB d8

.. 1.2
so

l.1 k g

3.2'"
~ . ' !iJl>

511.95

1/3 PRICE !

9 EIe~tJ _ 144 MHz $ 39.95
TECHNICAL OAT"
F,oqo w:w ,_ 101M, l U ll.,
Go... ISO , . cl8
l4Drizon'oI -''''. *"r" 2 . ,g'
V.."c", ._w,••ngI. 2 . 23"
F'onHO-b.,;k " ' ;0 15 dB
S.de '0,,", ."......., ;"" > !IOdB
SWR < 1.J
,,,,~ so
w....' !.t og
Ph.ioUI '-" J 3<ol
W,n_' 6' " lIP
· f .... ;n<liwod ..I..... g"." .. -3 <:IR

16 E lemen ts _ 144 MH . S79_9 5
TECHNICAl OArA
~,~,_ ... Ii. I ... . I~
~ISO 178dB
_'ron'.I..,....... ] , 16'v.".,.. '''" ' t~'e ,.. ] , 11'
F.on' to-b.d , ' '' '0 n dB
So<lo lob< .".no."on > 60 dB
SWR .. 1.2
1... _ 50

III.."" 4 4 '"
......._....,. ~ 6 .4...
111,_ ' 16 >pg
· T.... i"<i'COtO<! . .. ... ', . ,wen .. -3 dB

9 & 19 Element'
_ 144 /435

SALE!
ON REMAINING

F9FT A NT ENNAS

Spe<:ia IOSCA R _ 9 80 19 Ele..,."" _ '4 4/435
H CI<N IC"-L DATA
F.oq.-c:y ""!II '-lH, IUI"6
Goon ISO 1. dB
"",.""".. _,............ 2 • 19'
V..'ouI_..... ......· 2 .21"
F.on' ·'Oboo<~f" '" '~<lII

S< <l< loh. 4"OnU" ''''' > !IO de
~R ~ l . J

l",pod4nc. 50
w....h! 1.9 kg
Ph""",,"-,~ J 30ft
W,_ ' 6"~

• Tho _ ",«I ...... ..9'-" -3 <lII

9 E/~''''u - 144 MH~

F9FT

.>.-

Antennas
for the
Act ive

Amateur

21 Elements - 4 32 MHl 567.95
TECHN ICAL DATA
f<---. ,_MI'. H 21'35
~ISO ,11<18
Hoo,_'.._' ngIo · 2 .11'
V.we....,...' • 2 , , 3"
F,on' to-hoc k ","0 2l dB
Sod< '0'" .".n",,'''''' .. 40 d B
SWR 0<;1. 1'- ~w.;p. 2.6 "g
"'....- .... 'h Hi....
_'-<I' 6 ,4 k !llP
•r .... ,~d .<o,O<! ••1... ~ g .. ... . , _3 d8



$630.00

AlAR I 8 10 DISC DR IVE--,lJw< ._d S',,_· .,........ '0_ .... '"
88K l>vO" ot ,_ -... ;,,'''''''''''" 'w
.. to, • ..,.. ., ,,• • ,, . A, m .,,~ "'ou, 1110
0" . 0 , ;•• un;" C.n I", " """tod "m,,1
,._",1, on<! 4«...... ,n,l'"d",".

$ 699 .95

••• "" ~_ ,,,do ~ ..,.•• ..-000- .... "om
AT ARI', com.........., .. I,,,, ", ph'9 ,n

"",,""" .nd ","', ,, to"" "'" "., E.".
' h,ng "om unMl ....., "..n"I'''''''''' '"....... I.......,. __ ~_

...... _ol .... _'~._
"""""l~'"__

AlAR I 820 P,intet
10"" on. 11

H'g/> """u"o", do'.'''''' , ,,,,_, p"nl............_ "_d ''''' _
"'..." __ HIOJ _ ....., _
_te '" "'''''... _........ "' ......,,- '" ....- ,,_ .........,.....
,"",h, $599.9 5

A,,;o,, 1'_
1...... P1. ... 1\.0 ' 11
iuPl'buI'" 0. G......
G....... 01 1,' .
' ''''''' B,... ~o,, ' ,..

Entertainment applications

I"" A""RI _ .. ,_bl. ol pi.......
"""h..'".'od 'h,,,',nK .nd .<loon • • m<-.
Ih~ [ ~ II, '. i "m.n' P"'I ' . '" li b, . , . <on

. " " o f

TI....~..... __<_.
1i.K ~••""""",
8u"...... S,,,,,,I.. ,o.,,
Stoc ~ M ..~" ',mul."on
Sp . ,,- Ad ..."',,,e
'''. '''K ~ C.m••

AlAR!~ Mod" ,*"
10",.....11

u...- 11K _ Ill« ~.... RA" mod

"lot lot . "" ''''''''''' , . _ . "", """''''',., ', ,n'.m.1"""""" up ,,, OS K

8K $ 124 .95
16 K $ 199 .95

ANNOUNCING A NEW
GENERATION OF
PERSONAL COMPUTERS
BY ATARI®

AlARI 4 10 P,..-ImR__
e-- ..T..Rf lIOO

""'_ Cooonpuo... Tho ,rovo ,..,.,....
...... ..,.. .... ... <TV 10 ...,~ ATAR'
PfH""""_ ,_ <.0''' ''' po_ 11 .1",
loll ~ "" "",. ~"u' ""'" p.-"",."" "" . "d,,,usso", ,...... fl """ ,w. "" ,,, lOOK b . ..,
_ eo "''''''.. ,_. $89.95

AlARI ' 400 '" PERSONAL COMPUTER sysnM

AlA Rl "OO
1 M AT ARI -lOO ,..,....... C-"".....

ju<, ,~., • com",,1" ,~., .ou c'" u"' . ,,.,
.., . ,,, own . And . ..~ , ,, "1""", . E•• n ,!
~""'......., ufO<l. com",,'" bof"..

lIu, don" .., ,n ,,"'pIo __..,on """
YOU TM ..T.. RI .000 •• fuM '_ ........ -- -"",....... """ ......
... ,_..elf """"'''''''l .1"-

Educational applications

T"'" e . d ......., A' ,UI .. Id" uho "",1
l ibt••• on ..",lood'.".1 (I....,,"'. ,on_
I. ,,,. 0.'" 10 . " bt'" 1>, ,,,, Iud,"y
• "' Ill"b,. • fl . ", P\ y< h<!I,,~,

• f , ono"'''' • Spell,".
• A",o ........ h. ",,, • <,p.,.." h
• \.0<: '010, ,, 0 A. , ......' ....
• U i H..,,,,,, 0 ("'PP"''''
• Zoolotl. • C....., (I ........

• ( """....."11 0 i,.I"""
r'Otedu ,'" • B••" l l..n", II ,

• V,,, . bul. .. • W",ld flo""..
B",ld...

0 ' ,,,,.. ' . ,,_ .." h ,ho ,om""" .. , . ...
pi t hmulh tho ~ ovbo.t<d leIP"o"_
" n<!_.~ Ih" ,...." .... d,....,.""
bot lho " nd ' ''''' ,om""" .. "
h 'llhl' yhl..d b . 'm~,.,.. l...-db.., ~ on ... 
' u' ," ••nd und....t.nd,n.

$1080.00

.... AT AR ' I!OO .... bo go_ to "'"""0<
-- .... - ............ cbongo.__ ~_ n... -l...-" """,

""'.. ' ........ <on bo uood b., _ ....'" ""
"'...,,'" """,,,,,,,...._,onco. ' ''"01.7> "
doolll" ""m",om'.. ..pi!>o' ;<Y fo< ,,,.

"""" """'«1 o M<

Y"u."' ..... "'.... """ _'v yO'" owo
""""'."". AlA R", BASIC l , "'l" ogoe cor
'''dvO ".... you ""0<' __.. ,,, .""'. <om"..,
..... _ " .. pt"""'; "'l "";' . .......,.,. and
~. -....:I _ ' ,10 " _",'''s.. ......... ,.... t• ...., _ _ .
....... _,...,. 0._ _
to ..........' _. Eo""_ E_ , f _'..
..._ ,.1. 0<1 '0' """",.".. bof""

.'''f'_~ OIlitfOCllolOCIUU

I"", A' ARI _", 'n''''''' P'O"","", .... .." '0 . ... "'"'' 01 """W'hold ""0<"'''_ u_ ,... h •• ",,,,.. ,ompen" PI.-< "on..
.... ..n<! """..-hold _",,,, ,on"'" .'••11 pI n.-d . pp1..., _ . 'Of tho A' AR' _ .. ,,""" 1""'0<I....,_.1 ..n<! ...., ' ...1""
bu.1I ""0 '''''' .~ ., ,' _I... .
f <>t p'ol _ ..1 u tNo A' A. I IIOO " • •p.,.,bbl. '0 ~",p ur ",'h l No ",_I> 01 mo., .",. 11 ttu" ........ , ."d .. ,th ' ho ",...,. nl I.. ~~
t"..," ",",.. Ir... , ...",.1 , o"'put~t " o, .., loode<!

Business & household
mAnagement

The system

• ......... I I "..."'io l M .""'. ........
I",ome.nd ..pe"'" ,e,ord ~ ""P '''.
~ ~.ed ,,, ,.p,d ,..I"..yol In, ,"<om" ,.'
pu'P"""

• . ......d kHPi 800.... ,...otd•. _ ,.1
.......ben M. polK '"

• 0'.'1' Ace_ "'....1_ """h
,t- ~ 1"",,,,,.1

• ' ........1 ( . pi •• 1 I"...' .......' M.""'I "
",..~. SIOl k" bond" ,~.I e.W", wlI h
.1 0< ' quo,.""" W"""

• "'I.. iIi"1 l i. ' IAdd,.... . ""~ IW,'h p"'"
!<ftll

o (_ WritM Appoin._ C. kond...
• 1" 10.-. M. ""' I ......'
• Ace"""h ,.••bIe
• ' o"......,.p i~1 ' •• i.....•,..,..,11
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TR ·2400
Tho TR_;l400 w n,hoi. , ..' ;1m n.""""'ld
.'........., I..' ..... . I...,. lCD 10..........,.
-..,. 10 _;.,. 1<ON>'''9- _ much_.
TR ,2400 FEATURES :

o tMvo. ;'h....,...' ... l CO d',/, 'al Itoquoncy
'.odou' Rooddt ~. ,n d lroc' ' '''' 'oghl , ..-.d
, I. mp <W ;,eI> m.k. , " , .0<1.1>1. in ' ho
d.. k _ Showo 'OC"'..."" " 'fllm;, tr._
quonc,.. and _ y <"-'olI...... _
UfO> "QN "' I R .~ - v _.l>Itt..V
...' .... _I__Ido ...._

• 10 _ .... w,lI. ba""v bad..,p

"" • •,. .
' "'0Th•• ,,,ploo,,,,,,,...,.,., (8 33 '-IH,. 055 'H"
.".1 50 ""I, I~ 'J ,..,." •• co..... 160m -1 0m.
a. w."., ,,", .,,1' hw ' ,. '.0"""," I,.nd> ,
f."", •• d'9,"1 .. ,..1< ......Iog f,..."""""
,.-... ..."eI> hit... IF .."".••'__.Ilh • p IF f,""', _
.......... _ ..~,' ..' ........... 25IoH' .............. _ mor. Tho A820 m..- bo .
In con,.'In"'" ..,.h ..... K..- TS 820
...... " ..""'..... orO''''''''' f" n ".....,.,..
".q"""cV oon[o.. 1

O RD ER DESCRI PT ION P RICE

NO.,,- 1__ 1Om ,,__ *>... CW f<__.m. ..., OC-OC_ ... .,_................ S 629 .9!>HF M;_ _
,~ 110 kll, -Xl Mill ,_ .., 219 .00
AT,200 100·1'< , n' '''n, 'u n... 5WAIpowo, mal" ••w;.ch 15800
Tl ·912A 160m· 15m I;""...mpl" ;'" 2 k W P~ P 1.199.00
SM 220 5,., ,,,,, """",or. 10-1,111, 0:...... """. , ...... 110"O" '''' "'00

'" SM-12O pan d;opI..- lor Ts-e20 _ ;., "..
'" SAIl-no pan dotlll... f... TS-!>1O ..... "00
0S-1 A, OC·OC con_ I... TS-B2OfTS-S:l'OS __ " ..V HF N HF E'lU IPMENT
TR2~OO 2m . yn' h...,od~and-h04d .. " h LCD. 10 mom....... «:ann'nll,

5 "H, "'PO. " '<od _ ".<n"IO' ,, nd ,..I....'''... ""onn. 395,00
" 00 E>t,. ba" . 'V_~ fo' TR·2400 '"'NICAO
ST I 11_ S, _ QUo<~"' rllo ....... ..,.h mi<..,.,....,_ I...

TR2400 ,~

BC-S _ ~ m.... t", TR 2-400 '",-~ l_..... lor TR·2"OlJ '"rsecc &no sselCWlFMIAloI l OW tr__ ~ ..
TS-1OO 51' ;1m SS81CWIF MIAM. ' • ....,.i..'. d.g;,. ,••11 . ubt>and> ~...
VFO-100s E" . 'n.I VfO 10' TS-100SISP 135 ,00
se.so h •• ,n.1 <l'N ~" 10' T5_600 and TS-100sP 33.00
TR7600 2m FM " _ _ ...",,momorv . IOW••Vn' ..... _ 315 00
TR1625 "" Flol " .....,.,......,., "'-Y. 25W .V"''-_ 425 .00
1'1 101_16 """'____ eon"", l)n;. fa- TA_1llOOI162!> '''00'"- 10 .... FloI"__. lOW.n_ ,,"00
TY-S02S 2m " ...._ ... fa- TS S2OJlI20 ....... lOW m oo
TYS06 &no " .......... fa- TS-520/820 ..' .... lOW ;119 ,00
vox.a vox uni' for TS,100A . nd TS600 2500
RSK-1 A_at. , IU bQand 1144 ,5- ' 45 ~ 101 11, 1k" tor TS·l00AlS 14,00

O T H ER ACCESSO R IES

"" Dot... . >10..",..... ...., "".... ~ I .......... ....
~, _~m .."1ll8·1A _ Ioto..... lor TA-22Ot)A "00"'.. 0....-« _ mocr............ . hifh/low ,_ 45 00
MC-30S 500 Ohm noi..-c."c.II '''lI mob<I. m"" o ptlo,," " ..MCJ5S f>O K; lo/lm ""... " ...... 11.09 mob,l. miCf opho ,," 29 .00

"''' 500 Ohm ,,,,,,,,h ·.o llO mobllo mi<:fO)lll>ono. '~' ''''''''' C PH 49 95
~, AC _ , ...pp1V lor TR.B300. 12 \/ OC. 3 SA " .."., AC_ "'ooIv 10< TR-1'IlIOf162S. 12 YOC. 1A " "

T S ,5205 E FEATURE S :
• Co..,,, l6Om- l0m .f><! ,*"",..~V on

IS MHI,
• 200W PEP ,~"", .... sse and l60W de

-~• cw WIOEINARAOW _odlh _,Ido.
t....... ,." h .... __ CW!>1O 500 H,
CW I,_

• 0"" .. dioIplay . " h op<_ OG 5. """"
itog i1<'''' hoq.......cy,

• SPH'Ch o ' o"'''or , . 1I""",. '" OXr" '.u"",
• vo x ,,"I ..m; ,•••k·,n CW ,, " n "do,-
• B... It .... 2S·~ 111 """ ....,....

TS -120S
T, ulv • ''''9 10,,,. 'ot:' 'ho TS 1:l'OS hOI
a __ • •"".......' '" IlF .--.....
_ lor _ ..,... -..... _
.,__ Tho toll ' , """'..,__ -1001I
,,__. ••,h '0 200W PEP ,nPU'.
'aq""" "" '"''''''-I ' '''' i"",,,,,",. I..'!" d',/,
101 ,.-",. m.k ,ng ,( ,do. 1 lor mal" l.
o_.lIOn_ IF . nill .f><! o,ho, ;mpo" . n,
Iu' u,.. ~" ;, • h;qh~ " y '''l lor 'ho
ham_~ .. _.

OPTIONAL ACCESSOR IE S ,

• YK-88CW !oOO_H, " " ..
• MB- 100 mob ...........'

TS -52OS E
Tho TS·S20SE " an oconom"''' ..",on 01
'ho TS·S20S _. _"'" """Id·. """, """",..
160m-1 0m Am..... "anocoo__....v
__ can . IlOfd • h........'V HF
...__ lor h"ham "'"""

OPTIONAL A CCESSO R IES :
• CW -s10 500 ·H, CW Iol,..
• AT_1OO .",."". ,....... ,

P R ICE

6WIIS,....
"..
" "" 00

1&4~

'19 ,95

"", ~ss
59 _95
S9_IIS

139_00

',,"00
1.100.00
'... ..

' ''00
115 ,00
6500
59 ,00
5900
8500,,, ..

" 9 ,00
198.00
"00

155 ,00
33 ,00....

T R -1 600 f TR ·1 625 F EAT U R ES :
o o... _ y _
• Modo _ " eI> ' or ~mplo . or ,_..,

0 ....." "" . R.poa,... modo ,M " ' ho
,..",..", " oq"""< y ~ ~H, or · 600
kHz or ,0 ,ho _ V"~_

• F ull 5 ~H , covor.... ,h 14-0 000 to
141,~ MH,

• Ad•...- 10 any ...... MARS .._ . ...
_,,, channo'l b< '"., lH 1 .""
1411 .3 I..;'h ....,.oloeat;on ~" l.

Tl ·922A
ThO T l ·gnA Ii...... ....,phl ... to< oil K.., ·
wood !iF "'1"'_' ",""'do'l ",.....
IoogoI _ "" 160m-ISm .....-
_ . ompIoy _ of EtUAC 3·!iOOZ
h9' "_"'"" ,-..

T R-1 600 f TR-1625
T~" TR·I 600 . nd TR-162S ... K """",,,", '.
poPU I., .yn,hoi., od 2m FM mol);" ' ''M'

oei_. Comt>oRO'd .." h 'ho RM-16 101'« 0 '
_ Control U...,..._ .. - v
_ ..,.,."..., capoI>ih';" _ "'".._

Tl-922A F EATU RES :
• 10CJIJN PEP ISSBJl tOOOW de ICW,

Fl TlV ) inpU' pgw.,. on 160m- I Sm. .. ;,"
IlOW d ' ;..

• E.ot'..... ,MO_..,.....,...,
• So/fty protft:I_.
• 8_..,I> .._toe dIVy COf'CU.,• V.,.... ,"'__ ty,," Ale .

DESCRIPT IO N

NEW All SO LID-sTATE HF EQU IPMENT
110S "OFe- /09f"f_ Control l $orin

16Oto- 1Om "I ..lid ~'. .. ' •• ' "'n~ .......",...

o Fc (0..... f , oqo>o<>cy Control )
R........ \/ fO
E. ...... -.-.-,,"""
An....... ......__ RF__Iant......_ 'm
IF CfY'!oI sse "".,~'''' _1,1,.. _ 1
500-11 , CW I.".,
11 ' .'00 """"' ...""IV . 13 .11 VOC , 20,0,
120 S ,
1IOm-1Om toIid ..,. ,. ''II. 200 W PEP. ",,,••1d ;.ploy
R.....".YFO
E. ........~..,--Moboilt _ ... brotlo...
IS. 1IIl lS ' 'O FC'' s". 1
lSoe 180S ''O FC'' s.. l
TR A D ITI ONA L HF EQ U IP MEN T
.20p n.' s.....
Dol ,,__• dOlPtaI (10.11I.... I6O<n- 10m
DoI " __. I_ - I Om. I F ...
DooIu..__• IllOm-lOm. notm " " \/ IT
Oogo. ..~ doopIay lor T$-8:20
Romola \/ FO lor TS-tl2O .._
E...,.... _ "" ,m..loctablo aud'" " " ...
600·11, CW 101'01 TS·II20.." ...
6-~1l. AM " I,. , lor R-II20
600-111 CW I,,,., f", R-620
250-H, CW m... for R-820

~-1lll),,_lOm 1<__•""'" bYnu.-
Oogotal~d"""....... TS-51OS
Ad...... f... 00-5 to TS-520 and R-599
R"""•• YFO lor TS·5:l'OS
E...,ntl.po. '" "'" TS-52QS
5OO-H, CW ii i,.. Io' TS-5:l'OS

$ KENWOOD

Mon;'.,,, "......,'''od sse .o"Id ON w. ..
."."" " om 1 B ,,, 150 MH "
H'9"- " ,<It h"'l"O"CV-f""91
lUll to 10 Mlizlooo~
............ ,_.... ........ .,IF ,
T.... _,tv 01 " !pro

. odn ,,_mod .......,,!.
AI"""'. _ ••, .... ot ATTY 'un,"')
""'''l< 1«0<' 1"" " 01
Bu,It ·;" """0"_ 1l000·H' "'d 1575· "111_ ",ot
h _ to .....__ "~ 'v ""
__....... """,110< _ ....p1,,""" of
...._ ..,,1WI • -.._ 'XI Uo,
• 100 kli' boO _ th .

ORDER
NO

TS-IOOS
..IOFC
TS- l llOS
"",IOFC
Of-lao
VFQ.,80
Sf' 180
AT·,80
,,~

,,~

~ ~

TS 120S
VF(). I20
51"20
"'1_120
M8 ·'OO
,,~

~~

15 8:lOS

""",~

oc.r
VfO.a20
se.e~
CW 820
YG·88A
YG-45SC
YO-455CN

~~
~,

0 1(510
\/ FO-5:l'OS
SI' 520
CW520

SM·220
T... S~ 120 Stat"'" MOMOf ., co""b4. 01
••'io'" "'''''''0';''9 fu""" ",,, . ond pe<lor m.
......<lobo.... 00<,"01<0I>O. MId ;, •• par>J
_ 'or _ ..~ _'''0''

OPTIO NA L ACC ESSOR IES :
8S--8 _~ _ lor T$ 180S
_ TS-820 ... 0e0_
liS 5 pan<l_ ..-. I", Ts.-51O

~-



SPEC IAL PRI CIN G NOTICE

----------------------------------------------------------------

Prices FOB Medford ,
Mu s . M_. residen ts
add 5 % u l.. tax .
M inimum $ 3.00 to.
shipp;..., and handhnv
O<l all ood..,..

T....... out SWR _ .............. -eo..
""" Of ,..- ...... , 160m·10m ' . .....v
'''I - uP .. 1OC1N RF ....' ....' R~ye'com_' S~ ·· .2 ~ - .2Y, · · .

SST DL·l I(.RU~y LOAD. ' OOOW
Pl P. LS " 1_115M". s..-.
3-,/8'" . 4-3/8" , ''' ,r.,
SST 11 ·1 _ft ,"' ....'" T·1. T-4. T-6. Of

"m,I., ,"_ wit h bol. ""od 0"",, ..i,. Ii.... .

~. "

SSTT·! L"LTRA TUSER--

• ,.,.. • t!!!!I. • .,-:-:-_ ....
.. •. ...;.•.- •

ORDER BLA NK

...., _ 116010>. 10...' .."h .
• 201M _ ..... , . A.. v ,' ..-_ '"_,_ • ...",. ,..... u" _c."'"

$29.95

SSTT-l H .\.SnOM WillE
.\.~"Tt;SS.\ TI'SEH

Moo' ....." _ , ..... ¥o...I_......
. ..,....... Co.. r '" •.-..Iom .."0 ll6Om ·
'Om ), F,.... , Ponel ' """" on 'w,lch ..10<"
ho'.."" o 'wo e ,reu i" - 0 P, 0 ' l n...."'. _
'" 'une' IoVI"", ~ ,on, 1',,,,,1 '01'''''' 'w i'eh.
R. 'O\, ... """" " .....,." 20fNI 0"'''''' _ will
_ _ w" h ...-tuall v .... . "..-... 6',·•
J " , J'" , A"' ..... ,... 11<_ ", f,_ ""'*'_.

SSTT-6 I'I..TR.\ TI'St:K

_ ""'" S2 QI..., co.. to 'ho _ ......
do_ of. mobole _I'. Top< 100_] ond
SO Oh.... . ] ·30 MH•. 300W ".,,"",
11\" . 1 " . 2'4" .

P.O. Box 27 , Somerville, Mass" 021 55, 1-617-39 1-3200

CAT. PAGE a UANT ITY UNIT TOTAL
NO. r-JO. DESCRIPTION ORDERED PRICE PRICE ...

-

-
-

5% Sales r ax
Name Call (Mass. Resid en ts)
Add.1IISS
Cily _ ___ S",te Zip Shipping $3.00-

and Handl ing M in .
D Check Enclosed [J Visa o Master Cha.lI'" o Send Fr.. Catalog

PR IC ES SUBJECT TO CHANGE WITHOUT NOTICE Amount
c..d 11<> . C.rd . .. p . dale Enc losed
S19ru1u r•

OPEN OAlly 9-9
SATUR DAY 9-6

Manv o f t he ITl;'Ijor i tems. such ItS tranM:A1 'ffl1' s. af. available a' we<:ial discount p<iCft. A complete lin o f In..... JPO:'IC ial di$l;OUnI pr ices
m ay be ObtainAd by writing or ealll"g OUr mail order department. 1/ you r order contains one 0/ t he it ems on the c urrenl d iscount lin
our sales st all will m ake sure t ha t you r ' l'Ceive t he lowe. p. ices .

You ma y call us a t (6 17) 39 1-3200 for quo tes off o u, di scount list.

SSTT-3 }lODILE
"'PEDA.~CE

TRANSFORMER

SSTT-4

UL TRA T~ER OHUlt£ Mo,.- ....v
....WIfl,I - . .... .... Of , _ " "0 _ oil

bonodo tlliOm·ro", l. T..... "." ' ho SWR ""
you, .'''0fIfl' f", m",. OU",;.", ol'O'.'i..... o'
' 01 " g. """". mol';". "",..,~. - o olv
9" .1%"' , 4'4" . • 3OOW ,I ou'",,' cop>'
bolilv • SWA mo'. .." h 1_ .....
• Aft_ . S..,,"" ....." bo_ ,_ coo'
.... , _ _ 0. '" ,_ bv_. 1';_.__ A", ..... _ bI...

S6< ss



• has less than 2:1 SWR over
the entire 2 meter band.

• has a beam pattern inde
pendent of feedline length.

• requires no ground plane.
• featurescompletelyweather

protected RF connections.
• is designed for maximum

legal power.
• mountseasily on a standard

TV mast. (TV mast NOT
supplied by AEA)

Prove it to yourself.
Let us send you a design for a
simple tester you can use to
see just how much RF spi ll
over is coming off you r own
equipment.

The design is included in
a copy of our free booklet.
FACTS ABOUT PROPER
VHF VERTICAL
ANTENNA DESIGN. To get
your copy, or information
about ordering an AEA
ISOPOLE~ , write or call
Advanced Electronic Applica
tions, lnc., P.O. Box 2160,
Lynnwood, Washington
98036. Call 2061775-7373

Brings you the
breakthrough!

Introductory Price:
Isopole t44 -$4995
Isopole 220 - $44 95

•

I

WHY ARE
ANTENNA MAKERS
ANGRY ABOUT THE
NEW AEA ISOPOLE™l

For the first time, ham opera-
tors are finding out just how
poorly designed most vertical,
omnidirectional VHF anten
nas really are.

AEA university level re
search has proven that most
antennas now being offered
create unwanted coupling of
RF currents onto the antenna
support structure and coaxial
feedline shield from the
transceiver.

Proper design and de
coupling on the new AEA
ISOPOLE~ virtually eliminates
the RF spillover problem and
can help you achieve the
maximum attainable gain for
the size of the antenna 
equivalent to doubling your
power in all directions on the
horizon relative to an idealhalf
wave dipole,or 6 db gain over
a typical one quarter wave
length groundplane antenna.
The most popular 2 meter
omnidirectional "gain" anten
nas are unable to achieve the
gain figures tor an ideal half
wave dipole, resulting trom
poor feedline decoupling.
Plus! The new AEA
ISOPOLE~: ~,

• requires no tuning.
• is easy to assemble.
• covers a bandwidth nearly

double the two meter ham II
band.

©) ~'"
Larsen Antennas

EFFICIENT - VHF and UHF models
air wound with flexible .042 wirewith
high conductivity plating for maxim\.lTl
radiation efficiency. UHF V.. wave
models have high carbon steer
flexible shaft core.

WEATHERPROOF - Protected by
heavy-duty coating 01exclusive step
design which prevents detuning from
shorting and adds "exibi~ty.

ACCURATE - Precision tuned lor
lowest VSWR.

RUGGED - Withstands 180" bends
in all directions.

You can HEAR the dillorence with a Larsen
KCilduck~' Formore information on 1\ and
other Larsen Antennaa. write:

Larsen
KUlduckie""
Antennas

Now available
in 18 models

to fit most
major brands
of Hand-held

Radios

144 MHz
220 MHz
440 MHz

INUSA P.O. BOX 1686
VANCOtNER, WA 98668
PHONE: (206) 573-2722

IN CANADA Unll l0t, 263 E. 11th AV9ntJ9
VANCOUVER, B.C. V5T 2C4
PHONE: (604) 872-8517

""ulduCkIlt is .. Trademark ollBrSM Ellie.. In(:.
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INC,

• •

ORDER TODAY!

bc_ 5-.,., T_

$16 .9~ $ 1 1~ $18 10

$ 1 ~.9~ $1 15 511.10

925 Sherwood Drlve
Lak. Blull , IL 60044

1WH".~"i: IIba a k
~

U USC311DOO1<

o ForellJn
C..lbOOl<

When ~ comes to

AMATEUR
RADIO QSL's .

~'S the
ONLY BOOK!
us or OX listings

Pegasus on blue ueio. red lettering, 3" wide x
3 ~ high. Greal on jackets and caps . Sorry, no
cameners .

~
_ SPECIAL LIMITED OFFER!
~ Amateur Radio

, _. Emblem Patch
.",OTI..... ~''"'' onty $2.50 postpaid

';~lIbooks
NOW READY!

Of'll.... tern bOOk~ at '~e same lime 1o, 534 6~ , ,ncluoes
Sh'PIMnO

Of'ller trom you r10_ ~i!drono:s _10' 01 P ~ect ', om IIIe
IlUbllsl>eI AI dIIfIC1 0IllerS 30Cl $1 1~ lor $IIIPP'I'O I~
~1S 30Cl ~ 'lIo Sales Tao

Here they are' The latest editions. World·
famous RadIO Amateur GaUbooks , the most
respected and comple te Iisling 01 radiO
amateurs . Lists calls. license classes, ac
dress information . Loaded With special
features such as call changes, prefixes of the
world, standard time charts, world-wide OSL
bureaus and more . The new 1980 Radio
Amateur cauoooes are available now. The
U.S. Edition features over 400,000 listings,
over 120,000 changes from last year. The
Foreign EditiOn. over 315.000 listings, over
90 ,000 call changes . Place your order now,

MOIH': LS ;Jl and ;12·
OUf portable Models 31 and 32 feature
the same state-ot-ttie-art technology
that is incorporated in their Big Brother.
the Model 30. Never again will you have
to bother with SWR "cenbrate" ccotrcrs
and switches! Signalcrahers' custom
in tegrated circuit makes power and
SWR measurement a "handsaff' opera
tion by automatica lty computing SWR,
The resul t is unparalleled accuracy and
ease 0 1operation.

All Si9""k"ell8" p,oduoct•• ' . ,,"'gned, eng ,,,-' ed
end p,(l<J uoced In the U.S.A. P,1CeS incl>lde . l1 ippinO to ell
US A. VtSA end .....t.... Chorg& oe<;epted Kon... Resi
<lenl'~" ed<l3\1~'

FEATURES:
• CU~TO'1 rc -iccmectes SWR from

the level sensed on the transmission
li ne in dependent 01 the power level.
This analog computer operates over
a range 0 1 only one watt 10 the full
scale of the meter with unequaled
accuracy.

• RUGGED TAUT·HASn Mt:TEfLo,;
Provide accuracy and readab ility
that must be seen to be appreciated.

• H EA\' Y DUTY CAUlS fnS- Hand*
some heavy duty meta l cabinets
complement virtually every trans
ceiver on the marxet today.

• TWO ~1OIlES-PEAK OR AVER
AGE-The amateur may choose be
tween either peak or average power
readings.

• POWER REq UIREM ENTS- Due to
the advanced low cu rrent design,
battery life is tru ly outstanding, mak
ing this meter a natural for portable
or f ield day operation.Uses standard
9 volt battery or 120V AC with oc
ucrer AC adaptor.

• ATIRAlil\''':
AFI''OUIlAHLE PRI('I:\G
"M ode131A (0 to 200w)

31B (0 to 2Ow)
. . " .. , .only $149.00

Model 32A (0 to 2OOw, 0 to 2000w)
32B (0 to 2Ow,

oto 200w)
. • . . . . . .only $169.00

SIGNALCRAITERS, INC:
5-160 ImESA \'I~"A URIV E

SflAWSEJo: ~t ISSIOS , KASS;\S6620.'j
913/262-656.';; TEI .EX 42-4171

SignalCl'itfters I'resents
The Most Advanced

AutomaticComputing
l'ower llelers

In i\malem' Iladio!
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RTTY Loop
from page 12

will prevail. Thus, the " stan
dard" 17Q-Hz shift, low-space
on FSK, should be the way logo
on HF. On VHF, the choice
would be between using the old

Review
THE ILLUSTRATED

DICTIONARY OF
ELECTRONICS

II you have been looking for a
comprehensive electronics ore
trenary, then TAB BOOKS' The
Illustrated Dictionary of E/ec·
tronics (No. 1066) by Rufus P.
Turner just may be the ticket. As
the cover states, thi s work (868
page s!) contain s "Comp lete,
modern definitions for well over
24,000 e lec tron ics/com pute r
terms! " The -muet retecr' part
comes from the nice spri nkling
ot explanatory drawings found

Ham Help
I am presently here at ISP in

Fl. Madison, Iowa, and am In
terested in trying to take my
Novi ce license test here. This
wou ld be under unu sual conot,
lions, among wh ich are not be
ing able to use a code oscillator
or have any radios besides the
requtar AM·FM broadcast reo
cervers. This is because the
feeli ng is that we may be able
to hear po lice broadcasts on a
ham or amateur radio. I know
that this isn't possible, having
studied electronics and radio
sc hemat ics for severa l years
and also having been i n
bu siness.

I wou ld like to get a small
amateur cl ub sta rted inside
tnese walls, but help is needed
to explain to the staff just what
amateur rad io is, what it does
in times of emergenc ies, and
what a person could even learn
if just g iven the chance to prove
it.

I've been tryi ng to learn the
Novi ce theory and al so the
code here by my o wn means,
and have learned much 0 1 i t
already. I'm also studying the

174 73 Magazine . May, 1980

2975-HZ/2125-Hl AFSK tones or
trying someth ing new. I look
forwa rd to the day w hen
modem lone pairs are tr ied , lor
fu ll ·duplex communica t ion!
Baud rates wi ll be ano ther
stumbling block. Hams without

th roughout .
Many so-called electron ics

d ictionaries have, in the past ,
been very skimpy in numbers of
terms and lengths of definitions.
This is not the case with this
one. On top of having a listing
for just about everything that
you can think of, many oettnr
t ions refer to related subjects
which may fu rther enhance your
understanding of a word or
phrase. For instance, il you look
up " t ransverse electric mode,"
the explanat ion a lso asks you to
"Compare transverse magnetic

Novice Class License Study
Guide and work ing on all 49
test Questions, in hopes I'd be
able to get the Novice license
exam wh ile here. Possibly, that
may prove to some in here that
a ma n can do something on hi s
own even when locked up.

I'm presently a subscriber to
73 Magazine and enjoy very
much the artic les that everyone
has written. I would like to hear
from anyone wh o may have an
answer tor me while I'm here.

I'm also trying to get into the
electroni cs shop here in hopes
of being able to learn more in
the field of el ectronics and,
hopeful ly , also being able to
take a correspondence course
in electronics/commun ications
and work towards a 2nd cl ass
license, too.

I'm presently doing a t o-year
sentence and may possibly go
up for a parole in OCtober o f
this year. I hope I'l l have my
Novice l icense and , possibly,
the commun icat io ns cou rse
com pleted and my diploma reo
ceived to show the board here
by that t ime.

computers, just elqht-teve! ter
minals, may be us ing mecnan
ica l printers, such as KSRlASR
Teletype~ machines, that are
limited to 110 baud. Much in the
way of "standard" interchange
over modem circuits is con
ducted at 300 baud. Certainly
most of us with computers
andlor video d isplays will be
able to handle 1200 baud or
fas te r, and it will be interesting

mode" and to "Al so see wave
guide mode."

Def initions of -mookev cnat
ter," "Water capacitor,~ "von Hip
pel breakdown theory." -ecteco
lister," and - aunet's Formula"
are included in this very corn
prenensive listing 01 common
and net-so-common elect ronics
and c o m p u te r t e rm s and
phrases. Lest you th ink that this
book is too deep for a non-enqt
nee r. it also has definitions lor
narn-type terms such as "side
swroer," "double-extended Zepp
antenna," "bazooka," and "stow
blow fuse."

Also inc luded is a "Tables and
Data" section, wh ich contains,

1 sincerely hope that any
readers wh o may be able to
help will write me here.

Richard Hollingshead
Box 316·201957

Ft. Madison IA 52627

I would appreciate any inter
manon on convert ing a CPI 400
CB rig to 10 meters.

Ron Feldstein KA61PY
PO Box 681

Simi Valley CA 93065

I would like to contact anyone
who is interested in or operating
with 1().GHz equipment. I live in
the To ledo, Ohio, area in south
ern Michigan.

Paul Bachman WB8ATA
11705 Munson Hwy.

Morenci MI 49256

I need a manual o r parts list
and schematic tor a National
NG-183 receiver.

I would also like to contact
members o f the WWII San
Pedro /E sp ir it o Santo Sonar
Team: Bates, E.T. and C.A. ,
Jackson, Harrison, and others.

R. L Story K5ANG
705 W. Gravwyler

Irving TX 75061

to see what turns up on 450
MHz, where baud rates are
nearly unbounded!

So there we have it - an ex
ci ting new front ier tor RTIY.
ASCII shall join with the intro
duct ion of personal compute rs
to revolutionize the way we look
at non-voice arnateur comrnuni
cat ion. And RTTY Loop wil l be
there!

among ot her things, a w ire
gauge table, CO·to- FO conver
sions , many qeneral-purp ose
conversion facto rs, electronic
abbreviat ions, and many math
and electronics constants.

The rea l way to appreciate
th is dictionary is to get anorc of
one. Even at $14.95, it won't take
long to pay tor itself in the ccnu
dence that you gain by increas
ing your vocabulary and your un
derstanding o f the electronics
revo lut io n. On c e you start
thumbing through this one, il
will be tough to put it back on
the shelf, TA B BOOKS, Blue
Ridge Summit PA 17214.

Gene Smarte WB6TOV
News Editor

I have a Hammarlund HQ·160
in good cond ition, but I need i·1
transformer T1 and 2 (45513035
kHz) to restore it to it s original
co nd ition. I will buy a salvaged
t ransfo rmer or a junked 160 for
parts. I also have an original
owner's manual wh ich I would
duplicate for cost and postage if
anyone needs it ,

Sian Horne WD4H KG
5939 Redberry Lane

Jacksonville FL 32211

would like to aCQUIre the
location. t ime. and any other im

portant in fo rma tion about a CW
County Hunters Net cu rrently In
operat ion. Thank yo u.

Michael Cent W D9GFL
840 E. 166th Place

S. Holland IL 60473

I need a DC7302N or a Most ek
MK50362 ec-ptn clock chip to
complete K6SK's "A Single IC
Time Machine" in the February,
1979, 73. If you have one surplus
to your requirements or have ln.
format ion on possible sources,
please wr ite to me. No reason
able price refused.

Bill Maxwell VK1MX
33 Dunbar Street

Fraser, A.C.T.
Au stralia 2615
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2201240 VAC with optional AC adapter. 6x2x3 in.
Order lrom MFJ and Iry II - no obligation. II

not delighted. return it within 30 days lor refund
(less shipping). oe year hmlted warranty by MFJ.

On!ff loday. Cal tolliree 800·647·1800. Charge
VISA. Me or mail check, money order for $29.95
pius $3.00 shippingl tlandling lor MFJ-l0l .

Don'l wail any longer to enjoy the ccevenerce
01 readmg GMT time directly.

MFJ ENTERPRISES, INC.
80X 494, MISSISSIPPI STATE, MS 39762

can 601 ·323·5869 for tecbncer inlormation. or
der/repair status. Also call 601 ·323·5869 outside
coourentar USA and in Mississippi. .... u

The MFJ·l01 is I new all solid slale 24 hour
digital clock. Just set it to GMT and IGfget about
converting 10 GMT.

Pleasant blue .6 Inch digits (like TS-820S) are
easy-on-eyes and llrighl ellOUQh to see clear
across your room.

ID timer alerts you every 9 minutes after you
tap 100doze button.

Set alarm to remind you or SKED or simply to
wake you up in morning. Has alarm on indicator.

Fast/slow lei bullons make setting time and
alarm simple.

Lock function prevents missellll'lll lime/alarm.
DIgits flash II power is interrupted, Rugged black
plastic case. Brush aluminum fronl/lop panel.

UL apPl1lvtd. 110 VAC. 50160 HZ switch for
USA, Europe, Japan and other countries. Use

NEW MFJ SOLID STATE

24 HOUR DIGITAL CLOCK
Eliminate converting to GMT. Pleasant BLUE easy-on-eyes
display. Bright .6 inch digits. 10 timer. Alarm, snooze, lock
functions. Power out, alarm on indicators. Assembled.

Pleasant Blue Display
I. easy-on-eyes.
Bright .5 Inch digit••

Bullt.ln ID timer.
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editorial by Wayne Green

W2NSD/i
NEVER SAY DIE
from page 6

•

with a similar interest. In order
10 ta lk about loudspeaker enclo
sures, I need both ATTY and
SSTV techniques .. . so I can
show drawings and calcula
hans. Oh, it can be done via
voice, but i t would be l aster and
bette r via other modes.

The coming new bands? The
only one with an estimated date
for our use is only 50 kHz wide,
so let's not worry about it. Thai
will fill up so lid the first day with
certi ficate hunters and be of lit
t ie use trom then on. Allowing 3
kHz per channel , we will be
able 10 accommodate about 15
QSOs at once. What we will ac
tually have is f ifty ermcst-nnpos
s ible-I e-understand contacts
going on simultaneously.

The prospects for further sat 
ellite communications are not a
lot brighter. Once we get a eater
li te wh ich is usable over much 01
the day instead o f for a few
minutes every few hours during
a small part of the da y, as we
have at present, the small pass
band 01 the satellite will, I sus
pect , fill right up.tt wi ll only take
one kilowatt KP4 to sc rew up
everyth ing , . , as we have
a lready d iscovered. like the
l ().MHz band, the satellite pass
band will probably develop into
a solid mass 01hard-to-read sig
nals, Dig ital techniques may
permit more dependable cern
muntcattons il we change to ad
mitti ng that it is t ime to stop
wasting spect ru m with unnec
essary communications.

What is unnecessary? Well .
we could argue that a lot , but as
su ming that idle ch itchat is con
sidered necessary, we might
cut down on the frequency and
time required for stalion tdentttl
cat ion, I've heard emergency
nets spending almost half their
t ime reciting ca lls instead 01
keeping at message hand ling. If
we cut callsigns out of repea ter
contacts, we would be able to
accommodate double the nurn
ber of stations without building
any more repeaters.

10 all fairness to those op
erating mobile, if we start re-
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stricting the comm unications
by eliminat ing most of the call
ident ification, the recitat ion 01
the equipment , the detai led
news of where the car is at that
moment, and a few other such
items of equal signif icance, the
air would get very quiet. When
we are driving, much o f our at 
tention is on the road and it is
difficul t to think o f anything o f
interest to talk about , , . so we
fill the air with the insignificant ,
happy in the thought that we are
co m m unica ti n g. We really
aren't .

What about the microwaves?
Well, after a good deal of work
with 10.5 GHz, I can report that I
will be surprised if anything
much develops in these trequen
eras. We lost them in 1971 for
ham satellite use " , and the
limited range we can get with
them without a satellite repeater
makes them of little value to us
in the foreseeable future. The
equipment is d ifficu lt to build,
breaks down constantly, and is
expensive,

If we co uld get some micro
wave band s fo r ham satellite
use, we could see so me tan
tesuc developments in these
frequenc ies. This is one of the
reasons why I th ink is it im
port ant for us to start working
seriously on getting amateur
radio developed in as many of
the Third Wor ld countries as
possible. We need all the en,
thusiastic support we can get if
we are ever going to make any
headwa y toward s regain ing
some satelli te channels.

There is a lot of wor ry about
220 MHz " , and rightfully so.
First, it was the EIA, backed by
some of the bigger CB manufac
turers, trying to get it turned into
a new CB band. When this was
thwarted , we found the FCC,
backed by the ARRl, thinking in
terms of using it as a pseudo-CB
band for entry level (no-code)
hams. Then the marine interests
started getting into the act. II
takes an act o f courage to spend
the time and money to develop a
repeater system on 220 MHz
these days.

The t ime was when amateurs

did not have to immediately fill
up bands with signals in order to
preserve them, Indeed, there is
strong historical reason for ad
hering to this policy. untcrtu
nately, much of government and
the emotions of hams run on a
nere-ano.now basis, with little
consideration for the future, and
th is lack of perspect ive has to
be taken into mind when dealing
with our ham bands,

For instance , the top half of
two meters was virtually unused
from the time it opened in 1946
until over twenty years later.
This brought on pressures for
giving these frequencies away
for CB use, a suggestion put
forth by one o f the ham mag
azines, no less. 11 those frequen
c ies had not been lying fallow, it
might have been impossible for
us to develop the network of re
peaters and channelized com
munications we have today. We
started to see FM coming in the
early 1960s, but the t ime wasn't
right unt il the frustrat ion over in
centive licensing had quieted
down,

Today, we have a great many
ham band s which are virtually
unused. We may come up with
modes o f communi cat ions
which will popu late these
bands. If we could solve the
problem of developing program
material , we cou ld use the
12()(}.MHz band for a network of
television repeaters. So far, the
pioneers of ham television have
come up wi th no solution to th is
problem, and this, more than
any other obstacle, has kept in·
terest in this mode at a mini
mum. A few test repeaters have
been set up on 420 MHz, but
these have not caught interest
generally and growth has been
unimpressive.

The communications we need
for our home compute rs is not
along ham lines, so I th ink this
will take the route 01 tel ephone
lines and TV cables, so that any
one can be accessed, not just
hams. Some hams may set up
test repeaters for digital corn
munications, but the limitations
against commerc ial use will not
permit extensive investment of
t ime or money in this direction.

If we were to take away tne ut
te rly mundane content of ham
communications, would ama
teur rad io continue to even ex
ist? Experiments with trying to
carry on co ntacts without men
tioning the ham gear used, the
weather, o r extensive drive l
about one's hometown have

been dismal failures, leading us
to surmise that an intelligent
co n versa tion between two
newly-met people, trying to hear
each other through interference
from others, is too elusive a
goal. When one enters into this,
one quickly d iscovers that the
mouth is as dry as the wits and
that outside o f a st utterin g
about the signal strength , li ttle
conversation comes to mind. It's
as vacuous as cocktail-party
talk. Perhaps some amateurs
will tackle this situation and
pioneer the use o f intelligence
and wit over the air, being ki nd
enough to take notes and let the
res t of us know how in the hell
they did it. This is unlikely,

There may be some renewed
pressure for the development of
the complete ly unattended sta
lion .. . where DXCC can be
achieved automatically within a
few minutes by means o f tw o
wa y d ig ital com munications,
Th is might clear up a lot of the
cl utter, W ill the complete ham
rig of 1990 have counters on it to
indicate the countries worked
that day, thai week, that month,
and so far that year? With per
haps a switch to indicate the
number 01 prefi xes worked,
sta tes, continents, zones, ITU
zones, etc.? Perhaps we'll have
certificates lor nine-band exec
in one da y wh ich are popular by
1900.

With a growth in crossband
repealing, we may need to open
up more control channels on the
42().MHz band, SQueezing those
television pioneers up to the
1200-MHz band .. , where some
think they should have gone in
the fi rst place. We may see more
hams with HTs on their bells,
grabbing them to say hello to a
fr iend in Zanzibar as eXing via
repeaters gets more popular , . ,
and more automated. I remem
ber heari ng the hams in Vail
working a nxcednron while I
was skiing and my hoping I
cou ld at least b e pa tched
through from the slopes 10 make
the contact. It didn't work, On
Navassa, I d id make several con
tacts via a two-meter li nk to the
low-band sta tion and at one
t ime I had a tw o-meter repeater
set up at the 730ltices in Peter
borough through wh ich I worked
a lot of ze-rreter OX, Irs great
fun and I think it will be popular.

What about narrowband
voi ce modulation? That was
covered in an article recently in
73 and none of the leiters result
ing g ives any serious hope that

•
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this mode is going to be popular.
Our reports that the League has
dropped it seem factual, despite
their early enthusiasm for it,
complete with articles in QST,
chapter in the Handbaoh, etc.

The recent move by the FCC
to disenfranchise us from giving
Novice exams is one which
should be countered. I'd like to
see ham clubs given the power
to give all of the ham test s.

In 1960, we could clearly see
sideband coming on strong. In
1970, we could see FM begin.
ning to develop, Now, in 1980, I
don't see any changes of tncse
magnitudes starting up. Maybe
in another year we'll have so me
c hanges whi ch cast t heir
shadow ahead and enli ghten us
as to what amateur radio may be
like in 1990, Right now, it looks a
lot like it will be much as it is to
day.

My unasked-to r advice is to
jealously preserve our amateu r
frequenci es, whether we are us'
ing them or not. We will have a
healthy amateu r radio service in
1990 il our industry is able to
stop knifing itself and work
toward selting up a lobby in
Washington to deal with the
FCC and Congress ... a na
tional lobby to encourage the
growth of the hobby nationwide
, , , and an international lobby to
get amateur radio into as many
small countries as possible.

With your help, I'll do all I can
toward these goals,

My o wn goal is 10 have 73 at
least 500 pages thick by 1990,
serving over a million U.S. hams
and encouraging even more
pioneering of new communica
tions techniques.

CLARIFICATION REQUESTED

One of the hams in Cali fornia
who has done much to make
things happen wrote recently to
say that in those areas where he
is familiar with the ARRL, he has
found my editorials accurate.
His suggestion lo r those who
feel li ke beefi ng about my "anti
ARRL" stance is for them to
write to the League and demand
an explanation of the facts I
have presented . Find out
whether I am right or wrong. If
I'm wrong, then let me know in
what wa y, because I want to
kno w that more than they do. If I
am right, then get after the
League to clean up their act.
'Nhen it comes to my editorials
about the ARRL, I don't think
you are going to find any areas
of error of fact . . . I make darned
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sure I know what's what before I
write.

If all readers would get indigo
nant about the things going on
and make it their business to
really f ind out fo r themselves,
the ARRL would have to make
some big ch anges in short
order. It is the sheep-like ac
ceptance of bad management,
dishonesty, pompous arr o
gance, and coverups wh ich
greatly weaken amateur radio,
It 's your money, fellows. Don't
you object to being ri pped oil? I
sure wish you could hear the ere
dain some of the HQ gang ex
press lo r the average amateur
while they are boozing it up
at the members' expense at
League cocktail part ies. They
seem to think you are a bunch 01
suckers . , . and if you continue
to apologize for them and let
them get away with highway
robbery, they may be right.

EIA ATTACKING 220 MHz
AGAIN

The Elect ronic Industries As·
soctatfon (EIA), which gets
money from the CB industry
rather than the ham industry, is
again putt ing pressure on the
FCC for the opening of two
megahertz of t he am ateur
220-225-MHz band. They point
out that this would provide 60
channels for CB FM use to meet
personal radio needs, leaving
three MHz for existing covern
ment and amateur use.

When there is a co nstant
pressure in Washington, backed
by a good deal of money and ex
pertise, with no opposing ham
lobby pressure, eventually it is
going to prevail. Persistence is a
powerful tool, part icularly when
it is Virt ually unopposed. Sure,
the reasonable thing is to keep
the band for ham use, but when
did you last see reason prevail
with our government? Money
and power talk in Washington.

The argument goes that a few
hundred amateurs should not
keep 15 mi llion CBers from qet
ting a service that they badty
need. The FCC Commissioners
are thus under pressure to ac
cede to me EIA and the hugeCB
market, while the ham industry
can't even keep an industry or
gan izat ion going to speak up for
the hams.

THE WOODPECKER AGAIN

A couple o f readers sent
along a clipping from The Spot·
light, one of those sensational
weekly papers like the Enquirer.

This had to do with Russian ex
periments to change our weath
er by means of high frequency
radio tran smissions. The article
pointed out that the expert
ment s had backf ired, giving the
US a mild winter and ravaging
the USSR.

The article allributes the con
cept 01changing the weather to
Nikol a Tesla and his experi
ment s with transmitti ng power.
It says that t esta sa id that his
find in gs could be used to
modify the weather. Well, I've
read everything by Testa that I
could find and I don't recall any
such thing in his art icl es , lec
tures,o r other wr itings. I'd li ke to
see a reference on that one.

I really can' t imag ine what the
resu lts would be to the world if
the t este system 01transmitting
power we re put into effect. He
generated enormous amounts
of power, stepped up the vol tage
with a g igant ic induction coil
(Testa co il), and arced the von
age into the Earth at a frequency
which set the entire Earth into
oscillation. He calculated the
lime it would take for the wave
from the lightn ing charge to
travel all the way through the
Earth and reflec t back and set
h is arcing frequency equal to
that. It seemed to work, for he
was able to go many miles from
the transmitting station and
light up banks of lamps with an
antenna and ground cormec
non.

Unfortunately, t esta wa s not
one for keeping m uch around in
plans lo r his ideas and inven
tions, so the details of his power
transmitting system are either
lost or possibly under lock by
our government. Many 01 his
papers were locked up by the US
government wh en he died .

Testa was probably one or the
greatest inventors the world has
ever seen, in case you have
missed articles or books about
him. He, single,handedly, in
vented alternating cu rrent and
got all o f the basic patent s fo r
the system. He invented the ac
generator, the ac motor, the
transformer, the transmission
line, the tuned circuit, the loud
speaker, the electric clock, and
a ralt of other devices. un
fortunately, he was not a bust
nessman and wa s screwed out
of millions of dollars; eventually,
he went into bankruptcy when
he had the audacity to start
building a world power trans
mill ing station on Long Isl and.
His stat ion was also going to

transmit radio . . . news and
music. This is strange only when
you realize that at this time most
radio experts were convinced
that it would never be possible
to send the human voice over
the radio. I have several old
books which are quite positive
about this. t es te was years
ahead of everyone in both power
and radio .

Well, the Spotlight sto ry was
t hai the wood pecker signals
we've been hearing are a Bus
sian effort to change the weath·
er patterns, an effort which
screwed up this winter, and that
the Russians have been getting
the bum weather instead of us.
Baloney.

Those powertul rad io trans
missions from Russia are
thought to be ovee-tne-nonzoe
radar and this seems most like
Iy. The ability of amateurs to
force the woodpecker to move
frequency indicates that the
Russians are listening to sig·
nals bouncing back. All we have
to do is gel on a channel where
the woodpecker is very strong
and match the pulses with dits
from our rigs and they soon
change frequency. We can move
up or down wi th them and keep
them moving in this way. If they
were trying to zap us with strong
radio signals to drive us nuts or
to push around the jet stream,
there is no good reason for them
to be listening to the return
echoes. My bid is for long,range
radar and The Spotlight can look
for some other fishing expedt
lion.

FED UP YET?

Say, when are we Americans
going 10 get fed up with the in·
roads Russia is making all over
the world? They announced
years ago that they intended to
take over the world and they
have been hard at it ever since.
We blind ourselves with wishful
th inking . .. getting suckered tn
to SALT agreements which hold
us bac k and appear to be tq
nored by Russi a.

The sooner we start making a
fuss about this with Congress
and get them to co something to
counter this steady pressure,
which has been wo rking won
derfully, the sooner we will see
things start to turn around.

What good does it do us to
abhor our CIA people doing
sneaky things when we are do
ing nothing to stop or counter
the same or wo rse type of things
being done by Russ ia? It is at-
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most time to stop being silly
about this and recognize that
Russia means exactly what it
has been saying all these years.

In the meanwhile, we have
lost our clout just about every
where in the world. It was Just a
few years ago that we spent sev
eral billion dollars and a good
bunch of our men conquering all
of the countries of North Africa
and most of Europe. Then, m
stead 01 setting up some means
of long.range control, we quick
Iy got out and tett vacuums
which have been filled by some
pretty rotten people. And we tur
ther pressured the European
countries to get out 01 their col
onies, with disastrous results all
over Africa. We have little to be
proud of in the countries I've
visi ted th ere: Uganda, Tanzania,
Ethiopia, Sudan. All 01 them are
in terrible shape,

The stupid action in Viet Nam
might have been avoided il we
had some brains behind our
foreign policies. We turned that
situation over to the military and
they did the only thing in their
book-fight. There was no at
tempt at any time to try to ou t
smart the enemy. I visited the
area in 1966 and talked with pe0

ple in the neighboring countries
and came up with an alternate
to the fight ing which I st ill thin k
would have worked. I couldn't
get anyone to pay any attention
to it.

Russia is pouring fuel on the
Iranian situation with emotional
broadcasts. They are supplying
arms and technical help in every
known trouble spot, trying to un
dermine the governments so
Russian agents ca n take over.
They have an impressive record
of winning at this, and we have
an incredible record of screwing
up and losing.

So what do I suggest? Call me
reactionary, il you will , but isn't
ittimeto beef uptheCIAandget
them back into their old bust
ness? We need to know what the
hell is going on in all of tnecoun
tries olthe world. call it spying,
if you want ... though I tend to
think in terms of spy stories and
secret plans, new weapons, etc.,
as being the main purpose of
spying, not the keeping t rack of
the political and economic proq
ress of a country.

We would do well to know
wh ere Russia is selling up shop
10 upset Ihings. We want to
know where they are supporting
insurgents and coups. We also
want to know ahead of time of
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popular resistances to govern·
menta such as those recen t
ones in Cen tral America and
Iran. With better intelligence, we
might not continually find our
country backing bad dictators;
we might f ind ourselves on the
side 01 the people of t hese coun
tries. I'm not sure how I feel
about gelling in there and help
ing over th row bum qovem 
ments, but I'm thinking about it.

Other than Central America,
South America, Africa, and Asia,
we are in pretty good shape. Or
are we that sure of Mexico and
Canada? I think Germany is on
our side, but I'm not at af sure
about France. It's getting lonely.

DRATTED DRAFT

Carter got en involved with
the brouhaha over the draft,
when all he apparently had in
mind was trying to send a mes
sage to the Russians that he
was serious about being mttat
ed over th e invasion of Af ghan
istan. All this ado got me to
thinking about the whole matter
01 recruiting military people via
the draft system.

A fe w hundred years ago,
when kings needed to get an
army together to either take over
some other country or protect
their own, they sen t out a bunch
0 1 recruiters who grabbed every
young man in sight and put
them into uniform. They used a
similar system to get navy per
sonnel , and this caused some
irritation when Britain began
"impressing" American sailors,
Whatever name you put on it, it
comes down to slavery as a way
to keep costs down.

The slavery concept is st ill
popular for filling the ranks of
the armed forces. where the pay
is low and personal freedom
quite restricted . Other than try
ing to pay less than the going
price for help , what justif icat ion
is there for the draft?

Some parallels are drawn
with Sweden and Switzerland ,
where all men are required to
put in some time fo r their coun
try . Those are small countries
and Ihey have to have every man
trained and ready to protect
their country f rom Invasion. We
don't, What we need are a lew
people to fight in the limited
wars which spring up around the
world (since the drastic use of
nucl ear weapons is unlikely)
and the technicians and o ffice
personnel to back them up. We
do have to cont inue to have the
nuclear backup, but that will
take mostly technicians,

The technicians and office
per sonnel don' t have to be
trai ned fo r field combat, and
their pay should be on a par with
industry so they will stay at their
jobs for twenty to forty years as
th ey wou ld in priva te indust ry,
When you consider the cost of
t raining and rei raining, higher
salaries are not that much more
costly.

We do need a contin uing
sou rce of youngsters to be
ready for combat, and here
again, if we provide incentive, I
think we can get good ones. In
retu rn for their wo rk, we might
provide them with ex tensive
vocalionaltraining which would
fit them for the job market. This
might be a good way to provide
help for the underschoo led and
underprivileged . If the benefits
are right, we'll see people going
lor it . " men , women , black,
and white.

Of course, I have perhaps an
unusual viewpoin t when it
comes to fighting. I figure that
using force indicates that you
have been outsmarted. I much
prefer to t ry to set things up so
we are continually outsmarting
the other side. Notice that I did
not reler to them as the
"enemy:' They are people, too,
though we may be at odds due
to some psychological differ
ence in programming since
birth. I don't think that hate is
going to solve much; I think that
we would get a more amicable
solution to problems if we would
try hard to understand those
with whom we disagree and try
10 bring them around.

Just as an example , , . what
would happen in a war where
prisoners were t reated well m
stead of being made miserable?
Suppose we fed them well, en
tertained them, gave them tn
terest ing work to do, educated
them, provided them with com
panionship , and , in general ,
made it far better than they had
it at home? Sure, it would be ex
pensive, butlar less costly than
a long war. We were spending
over S5OO,ooo each to kill off the
North Vietnamese and that was
no bargain.

Befo re you start arguing with
me over my example, see if you
can get hold of the concept
behind it first. Otherwise we'll be
going through the same silly
rout ine Carter got started with
his draft bunk.

There is a basic problem with
politicians . . . they try hard toto
te ll us what they think we want

to hear. Where Churchill waved
the symbol of vic tory at us with
two fingers, our politicians are
waving one finger at us, wet, try·
ing to see which way the wind is
blowing. We need a lead er, not
someone standing there asking
us which way we want to go,

Most Americans don't want to
have to worry continuously
about Russia aiming at taking
over th e wo rld. so we don't think
about it and our politicians pre
tend it isn't happening. We go
through brief times of anxiety
when they march into a country
such as Hungary, ceecnosro
vekre. or Afghanistan , but we
soon listen to politicians who
tell us not to worry and we stop
worrying.

A visit to any store wi ll tell you
Ihat the world is a global com
munity. Much of our food comes
from abroad , as do our cars, our
electronic ecuroment . our
clothes, our furniture, etc. We
can't fool ourselves that we can
let up the pressure to make the
world the way we think best, be
cause il we do, we will find the
Russians have not let up their
pressure fo r a minute. They are
supplying arms lor lighting in
several parts of Africa. They are
supplying arms lor the Middle
East combatants, for Asia fight,
ing, and for any other group
which might upset a country
enough lor communism to take
over . It's hard on the world, but
ca n we do any less than our best
10 oppose this relentless force
in every part of the world?

We got outsmarted in Viet
Nam and we lost that battle.
This was so tra umatic Ihat we
curled up and tried to avoid con
frontation from then on ., , and
we see what that has done. The
mess is not improving because
we try to hide from it . .. it's get
ting much worse,

On the one hand, we gripe
about the cost of gas, yet we
seem to be taking no long·range
measures to improve that situa
t ion. We have co untries whO
would be our friends il we sup'
ported them as well as Russia
supports their surrogates. The
world leaders know the outer
ence between the U.S. and the
USSR. Perhaps we need some
sort of marketing organization
for America .. . something a bit
more up Iront than the CIA
spooks and far less inhibited
than our State Department ,
known in Washington as Foggy
Bottom.

When you get into a war, you



are trying t o push d irectly
against your adversary. Perh aps
we can do better if we use the
techniques o f judo and go along
with those we want to change,
applying a steady pressure to
gradually change their d irect ion
in the wa y we want them to go.
This is what Russia has been do
ing, w ith great success. It get s
them into no wars d irect ly and
lets o thers do the lighting.

Sure, world hunger is a big
problem and it is forcing most of
t h e s m a ll cou n t r i es i nto
changes. I hope there is no ers
agreement that the direction to
take to work out o f this bind is
toward education and cfvutze
tion . I think that mtcroccmout
ers will be having a profound ef
fect on world education by the
end o f this century by substan
tially reducing the cost of edu
cation. I think that amateur
radio can have a tremendous ef
fect . too, by helping to bring
technical education to emerq
ing nations and thus speeding
their paths toward civilization
via less expensive education
and the supply of technic ians
and eng ineers needed for te le
phone, rad io , televis ion, and
computerized comm unications.

In th is spirit , I have estab
lished a fee arrangement for my
talks to hamfest s and conven
tions which includes $1 ,000 to
be put Into an account for use in
developing amateur radio in
Third World countries. There is
no advantage to this being a
one-man drive, so I call on all
ARRL members to get their
directors to have the League set
up a system lor sending top
hams to visi t the heads of Third
World nations and get them m
terested in selting up a network
of amateur radio c lubs through·
out their countries as a way to
speed prog ress. If league offi 
cials also asked for $1 ,000 for
such a fund for speaki ng at
hamlests, this movement would
be funded in essence by every
amateur attending a hamfest or
convention.

Without inexpensive and ef
fect ive communications, both
government and business are
hobbled . . . and there would be
no good way to take the next
step o f provid ing inexpensive
education via this communlca
none network . Hamming has to
come first belore anything else
will be economically feasible.
Yes, I've only helped open ama
teur rad io in one country .. . but
that is one more than anyone

else has so far. There is much to
be done.

GETTING MOVING AGAIN

The drop in new licensees has
resulted in some serious chain
reactions, such as a loss 0 1
prest ige with the FCC, lo ss in
sales o f ham gear by dealers
(which makes ham gear cost
more), increasing failures o f
small ham manufacturing f irms
and the poss ible loss of at least
one 0 1 the ham magazlnes .. _
and maybe even two or three.

Most of the two-hundred-plus
small firms making ham gear
are made up 0 1 one or two avid
hams who got started on the
kitchen table wi th some unit or
service they thought might be 01
Interest to fe llow hams. These
entrepreneurs were , almo st
w ithout excepti on , under 
financed and with little corn
mereta! experience before they
went into the ham business.
They are in it as m uch for the fun
0 1 i t as making a living. I really
hate to see the downturns in
ham buying come along and
sink these small firms by the
dozens, dashing hopes o f enthu
si astic hams who hope to make
it big one of these days.

Many o f the large firms got
started in ju st this way ... in
fact, most 01 them did. Now they
are making a li ving for hundred s
of employees and dealers, fur
nishing us with the latest in
state-of-the-art ham gear at
prices that astound commercial
communicat ions people.

So what can be done to get
amateur rad io back in to a
growth mode? Wh ile part of the
responsibi lity for this lies with
every amateur, , think that our
best way to tackle the situation
is via our ham clubs. I've written
befor e that studies o f new hams
in the past have indicated that
hall o f the newcomers are either
14 or 15 years ol d. So why go
hunt ing for new blood where the
result s are going to be mor e d if
ficult to achieve? The obvious
place to go is to the h igh
schools, where the 14115-year
orcs ar e in quantity, all seoa
rated lor you .

If your c lub starts contact ing
high schoo ls in your area, t think
you will lind them quite coopera
t ive in pulling you in touch with
the students. This can be done
via posters announcing a spe
cial talk by someone from your
c lub on the prospects for jobs in
the electronics and communtca
none industry during tne next

twenty years ... point ing out
that the best way to really get in
to this is via amateur radio ...
and that your c lub, oddly
enough, has some low-cost
classes to get them start ed with
their Novice tickets.

You m ight also have some of
your teenage c lub members set
up a special events station at
the school for a few days so the
students can get an idea of wh at
ham contacts are like, see that
thei r classmates are invol ved,
and see that it is not all that ou
ticutt to get into.

Your club classes can be a
success if you get good teach 
ers and remember that one of
the basic secrets is to keep It
fun. You don't get any coopera.
ttcn by using shame to force
people to attend classes or to
tea ch them. You get students to
sign up by emphasizing the
benefits to them ... the fun, the
peer prestige of understand ing
rad io and electron ics, the lun of
being able to carry around an
HT, et c . It seems best to charge
for the cl asses as this tends to
keep students coming in spite of
other interests. It doesn't hurt to
set up a cert if icate for comple
t ion of the class and passing o f
the Nov ice test.

Beyond that , as I've sa id
before, if your c lub has worked
out any stratagems wh ich help
attract people to c lasses or help
them to graduate, please writ e
them up and send them in so we
can pass the word.

PICTURES WANTED

Further, to encourage cl ubs
and c lasses, please make sure
that someone in your cl ub snaps
a good picture o f the club with
the c lass and gel s it to 73 for
possible publi cation. The more
o f these I can publish, the more
c lubs may be encouraged to get
into action.

If we can get just 2,000 ham
clubs to get ham cl asses going,
we will be able to get back into a
growth si tuation with our hobby.
We need about 5,000 new Hcen
sees per month if we are going
to grow, so th is averages out to
just 2V, per cl ub per month .
There are 3,855 clubs li sted in
the Cal/book, so 5,000 new hams
per month should not be all that
difficult to accomplish. But lt's
entirely up to you.

I'd like to see an honor roll of
ham clubs which promise to
meet thai minimum of 2V, new
licensees per month. If your club
will send a statement making
such a promise to me, I'll start

such an honor ro ll in 73.

THAT CODE

Rather than spending a lo t of
t ime in c lass teach ing the code,
you'll get it done easier and
faster if you encourage the stu
dents to get a good set of code
tapes. I happen to think that the
73 MagaZine tapes are by far the
best and I don't know o f a single
scien tif ic study wh ich has
shown otherwise. Some of the
other code tapes are so bad that
it is a d isgrace. I don't see how
anyone can honest ly sell a tape
with variable speed code on it.
We have lost mor e ham pros
pects due to thi s than any other
s ingle fact or . .. hundreds o f
thousands 01 good ham pros
pect s have been frustrated by
the code ... need lessl y.

Clubs would do well to con
tact 73 and buy code cassettes
wholesale, passing along the
savings to the students or to the
club. If each student had a cas
sette and spent a hall hour aday
with it , your code problems
would be over. Never give code
speed tests. Students shou ld
copy code at the FCC test speed
until they are able to copy easi ly
and know that they are 100% in
their copy. Anything less may
cause panic under test cond i
ti ons.

With my code system , there is
no plateau . You learn each cne r
act er at 13 wpm and you know it
from then on , reading it on a
subconsc ious basi s. It is fast
and easy.

The 73 code tapes start with
an introductory cassette wh ich
teaches the so und patterns of
all of the leiters, numbers, and
punctuation you will need. It
starts right out with complete
wo rds in the Iirst lew minutes.
giving the urst-urre student con
f idence that the code is not real
ly di fficult to master. Clubs
should use this tape for the f irst
session with Morse code, and
there is no reason a student
should ever have to use it a sec
ond t ime.

The next step tsa e-wom tape.
This is aimed at students who
are going to t ry fo r t he Novice or
Technic ian test. Each character
is sent at t a wpm, ju st as on the
o ff ic ial FCC test s, but the spac
ing is at the six-wpm rat e. This is
not only prepari ng the student
for the Novice test , but also en
forcing the code sound patte rns
subconsciously for the 13·wpm
test later on. Oddly enough, it
does not take much more time
to get proficient at copying code
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Looking West

at 13 wpm than it does at5wpm.
Some students get started right
off at 20 wpm and find that with·
in a few days, they have that
mastered.

The code groups on my
s-worn tape are designed to be
as difficult as possible, making
it duck soup when you come to
the FCC tests which are in plain
language. It is tar better to be
overtrained than under. The

from page 10

they are on two.Jamming of any
sort is a rare occurrence and, by
and large, 220 MHz is a happy
family of currently about 5,000.

You need not take my word
for this. Next time you venture
west, bring along your 220 radio.
There are plenty of wide-cover
age open systems on many
mountaintops, like WA6VNVI
APT and WA6LHKlAPT on Oat
Mountain, W6NUIIAPT in Palos
Verdes, and many, many more.
n you need an up-to-dale list of
repeaters in this area, an SASE
sent to the 220-SMA of Southern
California, PO Box 8306, Van
Nuys CA 91409, will bring one. If
you have any questions about
repeater operation, coorotna
t ion, or anyt hing else, write
them and they will respond. By
and large, the southern Califor
nia 220·MHz sub-ccmrnumty is
an excellent example a t how
good a band can be.

THAT GENIUS IN MARI SSA
DEPARTMENT

I want to relate a story 10 you
that happened recently , In
January, when Bill Orenstein
and I took off to cover Ihe ceo
sumer Electronics Show in Las
Vegas, we were unaware that
about 24 hours after our depar
ture the Collins Ap·l50 cart ridge
tape player that feeds the week·
Iy Westlink News took an unex
pected nose dive. Needless to
say, Murphy's Law had taken its
course in our absence, and we
returned to find a blown tuse
and burned-out motor . Also, the
phone was ringing olf the hook.
Bill spent the next lew days
-neno feeding" callers from the
master tape on the teac. while I
did what I could for the RP·l50. I
needed a new motor and such
was not available at a moment's
notice. This is not your standard
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tenseness during a test is far
less when you hear the code
coming at you at well below your
ability to copy. You immediately
relax and copy to perfection,
rather than working up a sweat
and struggling. It makes a world
of difference.

Next , I have a 13-wpm tape ...
which is really at ta-wpm,even if
it sounds like 20 wpm when you
f irst start trying to copy. Again, I

home-entertainment recorder, 11
uses special continuous-loop
broadcast tape cartridges and
cues off on an audio pulse. In
general, such machines are very
reliable, but when you realize
that this one was dated 1960, it's
obvious to see how a failure
such as this can occur. We had
another P-130 play-only unit, but
that. too, had some problems.
We needed a rep lacement fast ,
something to hold us for a few
weeks until we could get the
Collins repaired.

The answer did ROt come in a
blinding flash; rather, it came
subtly, when my copy of 73 ar
rived. I was silt ing in the shack,
listening to a Neil Diamond
tapa, when , happened across
an article by Bob Heil K9EID
(January, 1980, page 92) on Ihe
voice 10 system used on the
MA R.C. repe ater. II used an
e-track-tvoe tape deck and some
very simple ci rcuitry. Hmmm
.. .ccorc it be adapted to get
Westlink back in operation? I
had a drawerful of 7402 in
teg rat ed circuits, quite a few
N PN tr ansistors , and even
thOugh it was Sunday, the local
Radio Shack could provide the
rest of the needed parts. It took
about 2 hours, including a trip to
RS to finish the controller and
another half hour to intertace it
to the Juliette e-tracx player that
I had been listening to earlier in
the day. I won't go into all the
technical details here. If enough
01 you are interested, I will write
a technical article on how to
convert an B-track player to an
automatic telephone tape teed
unit which responds to an unat
tended ringing telephone and
has yet to fail. The main thing is
that it worked, and, while torour
purposes the overall quality 01
audio was not equal to the Col
lins machine, it kept Westlink in
operation for the necessary time

send th e most dilficull patterns
0 1 characters, purposely Irying
to make life difficult for you.
And. again , you'll almost fall
asleep when you su down 10 th e
FCC plain-text exam,

My zo-wom tape is at 21 wpm ,
01 course, and when you can
copy it with comtort. you will
also be able to hack plain text at
25 wpm or even 30. Some users
of these tapes accu se me of be-

period so that repairs could be
made to the normal news-teed
equipment.

Bob and I have never met,
though we have spoken on the
phone and exchanged many let
ters. In teet . for those of you who
are unaware, Bob is the guy
speameecma the A.R.C.H. Con
vention in SI. Lou is the 24th and
25th o f this month. Even though
air travel has become very ex
pensive of late, after the reports
I heard about last year's outing,
this is one I don't intend to miss.
For example, the banquet will be
held aboard the riverboat Ad
mira l , while c ruisi ng the Mrssts
Sippi river, There will be dining
and dancing, and the guest
speaker will be a friend of mine
named Roy Neal K6DUE. Bob
and his group have gone all out
to make this the best convention
of 1980, and knowing the drive of
Bob Hell, 1suspect it's gOing to
exceed even his expectations.
Oh , .. I hear rumors that a cer
tain Wayne Green W2NSDl1 will
also be speaking. As a news
man, that alone is worth the trip.
So, if you see a guy toling a JVC
video camera and Sony field
recorder, looking as il he is
about to keel over from the
weight at any moment, stop and
say hello. It might just be yours
truly putting together yet anotn
er video production of the
Wesllink video lending library.

Meanwhile, to those who say
experimentation is a thing of the
past, phooey. As long as there
are hams around like Bob Heil
K9EID, this hobby service will
never be lacking in new ideas.
Bob is one of those -one in a
million" people whom this hob
by is blessed with, and I can't
wait to meet him and thank him
personally for ba iling us out of a
tough position, To the genius of
Marissa, H1 inois, I say thanks.

SPEAKING AB OUT WESTLINK
DEPARTM ENT

When I took over th is shoe
string operation last summer, I
never envisioned that it would

ing positively vicious in my char
acter groups. I do admit to a
fiendish delight and I love 10 see
eyes pop open with disbelief
when students first try to copy
this. Heh. hen!

The 73 tapes sell through
most ham stores for $4.95 each.
Clubs may buy them in bulk (ten
or more per order) for a 25% dis
count: $37 lor ten tapes or $73
for twenty tapes.

grow as big as it has. They say
that every ham finds a particular
niche in amateur radio. If this is
true, then I guess I have finally
found mine. Producing a weekly
tc.rrnnute QST takes about to
hours ot time each week and I
love every minute. What makes
it au the better are the people
who work with me. I have men
t ioned Bill Orenstein KH61AF
many times in this column. Bill
is a radio engineer with NBC
network news out 01 Burbank's
famed "peacock factory ," It was
Bill who donated all ice and
studio space in Hollywood and
it's Bill wno spends many hours
hand-culling each newscast,
doing the same thing as a hobby
as he does for a living. That's
dedication.

We are also very lucky to have
four regular announcers who do
a greal job. Burt Hicks WB6MQV
is broadcast engineer as well,
with on-the-air experience in
Armed Forces radio and televt
sion. Alan Kaul W6RCL, who
also produces some 0 1 ou r
newscasts, is a network televi 
sion field producer for NBC
News. Jim Davis KA61U H (ex
KA8BWZ) is curren tly Program
Director for radio station KMPC
and has many, many years 01
on-the-air experience in radio.
Our last "regular" needs no in
Iroduction other than to say the
magic words, "Lenore Jensen
W6NAZ." In my 38 years, I have
not met a more devoted and
lovely person than Lenore, She
is the epitome of what this ser
vice is all about and deserves all
the kudos that the amateur com
munily can give her. She is a
true professional in every sense
of the word.

As time has passed. others
have become members 01 the
Westlink News Team. Legal
items are covered by Joe
Merdler N6AHU, President of
the Personal Communications
Foundation, professor Norman
cnenrn K6PGX of JPL is our AM·
SAT/OSCAA correspondent ,
and Mike Michaels WASARZl



KH6 and Pat Corrigan KH6DD
cover the Pacific islands for us.
Pal is a well -known DXer and
Mike is a radio personali ty on
KIOE in Hono lulu. Finally, there
is Milch Wolfson OJ()QN in
Munich , who fi les his report s
from the Continent. An "unoff i
ci al" but very important part 01
the operation is Joe Schroeder
W9JUV in Chicago. Joe single
handed ly produces HR Report .
We have been very lucky to be
able to develop a good dialogue
wi th Joe and all of the amateur
publications, and, frankly, I feel
that this has been of benefi t to
everyone.

There are many other people
who volunteer their time and
talent to make the weekly a ST
come about. None of us is paid.
In fact, Westlink has no paid
em ployees whatsoever. From
time to time, people ask us why
we do it, why we devote that
much t ime each week to the
project. I cannot speak for the
others, but I love it. So we con
tinue, and will keep going liIl
the lime comes when someone
comes a long who can do it bet
ter. Maybe some day someone
will , but lor the moment, we are
doing the best we can wilh tne
limited resources at our crsoos
al. We hope you like what we do.
Those of you who m ight li ke
more information abou t the
weekly news service, which in
this over-muateo wor ld is st ill
free, can drop us a note at the
Westlink Radi o Network, 7046
Ho llywood Boulevard ,Suite 71 8,
Hollywood CA 90028. Please in
clude an SAS E.

By the way, if you need a pro
gram for your next radio club
m eet ing , we have se vera l
videotaped presentat ions even
able on a free-loan basis. lnclud
ed are several taucs by Wayne
Green, several tech nical lilms,
and a spectacular talk by Alan
Kaul W6RCL on producing news
in foreign (and often hostile)
places like Iran and Thailand . A
request sent to the same ad
dress, with an SASE, will bring
you a co mplete list and, like the
newscasts, loan o f the tapes
is free excep t for postage.
Wayne's presentation on micro
wave comm unications is a dan
dy. Oh, yes, these tapes are
ava ilable on VHS, SP speed en
iy.

FAREWELL WA6TDD, ET AL

I should have written about
this some time ago, but the
demise of the WA6ToD repeater
was something very personal to

me, and it took a while to get my
perspective back on the matter.
Over the years, WA6Too had
several ca ll signs, includ ing
WR6ABE and WR6AMD. When
the Ml. Wilson-based system
went to its l inal reward, it bore
the callsign WA6KOSJRPT, a
ca llsign that is st ill w ith us from
a new location. More about this
later on,

WA6Too wa s born 01a child
hood dream 01 Burt Weiner
K60QK. In the 16 or so years of
its existence, WA6TDD snowed
the "others" how 10 do il . mnova
tions such as the reset beep
tone, microwave contro l, and
sta te-ot-tne-art audio process
ing all came to the world 01
amateur FM repeater communi
cation because o f Burt and
WA 6Too . S ilt i ng at op Mt .
Wilson, the syst em could be
heard for over 175 mites in most
directions and, to my knowt
edge, it wa s one 01 the first sys.
terns to pioneer th e use 01 c ir
cular polarization for FM com
municat ions. WA6TDD was truly
a repeater ahead of its time.

Its demi se cannot be blamed
on the afoot repeater owner syn
d rome. Unlike most two-meter
system licensees, Burt and
those wh o took over the license
of the system alter his decision
10 only involve himself in the
technical aspects of its opere
non were a lways on tne air,
Maybe it's th at they ca red too
much. I don 't rea lly know, I do
know that for all ils technical
ach ievements over the years,
the user problems it incurred the
last few years o f its li fe were tne
reason for its being taken out o f
service. In my opinion, Burt did
th e only thing he could . How
would you fee l if you saw the
ut ilizat ion o f something you had
nurtured for years being de
st royed by a small but arrogant
group 01 people who returned
your kindness with hale and
rid icule? In the end, vi rtually eu
01 the regular users had gone
elsewhere and, where there had
once been joy and sunlight ,
there was only ongoing bicker
ing and character asseserne
non. Much of tre laller was
directed toward the person pro
viding the service. This gro up
claimed to be " liberat ing" th e
channel from its tyranny, but
there had been no "tyranny" un
til they showed up and made the
c laim. Why? I cannot read the
minds o f others. What's rea lly
iron i c is that in " k i ll i n g "
WA6Too, they only proved to
other system owners that the

concept o f aloofness wa s the
only way to go.

PICKING UP THE PIECES
DEPARTMENT

Though WA6TDD is now only
a memory, the channel pair is
still quite active, Dave Faraone
WA6KOS, who was the last li
censee of the Mt. W ilson opera
tion, had made a promise that
another repealer would come in
to being to replace Wilson. Dave
has kept that promise. Currently
operating from at op Santiago
Peak in Orange County is the
new WA6 KOSIRPT. There are a
few differences, but not many.
In order to appease the many
remote-case owners using the
same mountaintop, Dave was
forced to invert the channel pair.
Currently, the system operates
146.40 MHz in, 147.435 MHz out.
In getting an open repeater on
that moun taintop on that etten
net pair, Dave performed a minor
miracle. For years, Sant iago had
been strictly th e domain o f the
remote owner. An open two
meier box, especially one that
operated anywhere near the
146.46 remote-base intercom
channel, had been taboo. But
Dave d idn't ju st plunk down a
repeater and say, " Here I am."
He spent many months laying
the ground work. He met many
times wit h the remote o wners
and enlisted their aid in the proj
ect. He took a positi ve coopera
t ive attitude, and by doing so, he
wa s well received on the hill
when it came t ime to lire up th e
box. He has since worked hand
in hand with the remote owners
to c lean up any small amount of
interference the new repealer
might have been giving t he
remotes, and has never once
complained about interference
his system has suffered due to
the others. Th is etatesman-uke
approach has made his system
a welcome addition to Santiago,
rather than a liab ility.

Dave ha s been very suc
cessful on santiago, a lthough
he was not when he wa s on
Wil son. Remember, he wa s the
licensee 01Wilson at the ti me of
its demise. The people who
hounded TOO off the air rarely
show up there any more, and
when they do, It's the same o ld
rhetoric, but nobody seems to
pay attention. The word is that
they 're out " l iberating" ot her
repeaters , but are hav ing a bit o f
trouble, in that repeaters keep
getting shut down on them
abruptly, It's kind of hard to has
sle a licensee you cannot reach

either on the phone, on the air,
or via the mail. Moreover, there
are rumblings that many of
the repeater o wners who aban
doned SCRAfTASMA when it re
st ructu red along the lines of per 
mitting voting membership to
non-system owners have now
formed a new "repeater-owners
only organization" along the
lines o f the old SCRA. I have
heard this story from far too
many source s to discount it , but
at press time, the details, even
the organization'S name (i f it has
one), are unknown. t can tell you
that it's almost impossible to
f ind a two-meter open repeater
owner on his system these days
anywhere in the Los Angeles·
San Diego rf corr idor, and the
same seems to hold true for con
tr o l o pera to rs . O h , they 're
definitely listening. Obviously,
someone is turning the ma
chines o tt on tne problems. but
there is never a comment o r a
voice of rid icu le. Just someone
inconspicuously pulling the big
swi tch,

There is one exception to th is
rule. His name is Dave Faraone
and, somehow, lor some unex
plainable reason, he seems to
be succeeding wh ile remaining
totally visible and accessible 10
the sys tem's usership. From the
new locat ion, he has picked up a
crop 01new users who could not
access the system when it wa s
on Wilson. Addit ionally, some 01
those who had abandoned TOO
during its "dark days" drift by
now and again to say hello . Why
Dave is succeeding Irom trus
location when he could not from
the Wilson site, I cannot say. I
never saw th e cla imed tyra nny,
so I see no difference between
Wilson and Santiago, other than
the lack 01 certain technica l
det ails like the amaz ing aud io
processing and the li ttle reset
beep that was company to me
on many nights,

ANOTHER OWNER FIGHTS
BACK DEPARTMENT

Our final item this month co n
cerns the WR6AB NIK6MYKI
W6MEPIRPT 147.841.24 repeat
er. The story goes something
li ke this. After liberating the TOO
system, the next system to fa ll
prey to pr obtems was the
old K6MYKlWR6ABN repeater.
Though not the nation's f irst
repeater, it is the longest con
t inuall y o pe ra t i ng sys t em ,
dating back to an era when most
repeaters were AM rather than
FM. In November of '79, Art Gen
Iry, its owner, announced that
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as 01 the expiration 01 the
WR6ABN license, the system
would cease open operation.
Everyone, inc luding me, thought
that th is meant thai under the
W6MEP/RPT call sign, the svs
tern would become a closed- or
private-category repealer with
select use-ship. Only one small
detail- Art never elaborated on
the details of the change and
just about everyone was caught
off guard when the system reap
peared under its new formal.
You see, it really remained an

open repeater technically, but
for the past three months ,
W6MEPIRPT has spent 24 hours
a day, 7 days a week, in what
might best be termed a random
code practice mode. It still
repeals from it s input channel,
bu t t he s ing le signal iI's
repealing is the practice CWo

Is it legal? According to FCC
sources. n's very legal. In fact ,
since the CW is the primary
signal, anyone ta lking over it
might be held in violation of the
rules ! How about being fair to

the users?
By the time the repeater reo

verted to th is operation, the
system provided little in th e way
of utili ty. It was jammed con
stant ly and might well be servo
ing a f ar b e t te r pu rpose
operating the way it is now. With
well over 300 repeaters in south
ern california on 2 meters, 90%
of which are open, it's really
hard to say that there is no other
repeater to operate on, though
that's the claim many have
already made. There's only one

question yet unanswered and
thaI's how long this status quo
will r e m a i n - h o w long
W6MEP/RPT will remain a "CW
practice" channel. like other
things, this is one th at ca nnot
easily be answered, since the
system owner is unavailable for
comment. Meanwhile, at least in
this case, our phony ueereucn
ists have failed, and, boy, do
they have egg on their laces this
time. They need an enemy to
fight, and the so-called " enemy"
just is n' t around any more.

THAN KS TO ALL1 1

called the o ffice to report that
an employee was knocking
down poles!

Wet weather clears up noise
because it not only snorts out
gaps but swells the poles and
cross-arms and tightens the
hardware.

In regard to no isy t ra ns
fo rmers, this noise will never
stop until the culprit is replaced.
The noise will usually peak at
about 2.5 to 3.5 MHz, depending
on the kW capaci ty of the trans
former, to 50 MHz on extremely
norsv ones.

The wor st case, a radiated
ca rrier traveling th irty miles and
varying in frequency up to 160
MHz, was traced by directional
bearings to a sol id-state inter
com using building wiring as an
intercom path and as a high·
quality antenna! This ca rrier
varied wi th signal strength and
frequency and had 6O·Hz mocu
lat ion. It took two weeks to
locate.

Other items to check out are
photoelectric cells on street
lights, heating pads. water beds,
fluorescent lamps. TV sets,erec
tric blankets , etc .

Robert K. Brensteln KA6EUP
Santa Rosa CA

letters of praise are always
fun to wri te, but I'll add one
more.

I have read your magazine's
regular articles en CB·to·10 con
versions, and the itch f inally had
to be scratChed. First, I laid my
hands on a za-cnenner CB.
When I popped the top off , all
the things I memorized for the
various exams that regularly
confron t us disappeared from
my gray mailer. Not being the
shy type, I called your editorial
sta ll and pleaded for some
di rection on find ing a conver-

MORE RFI DOPE

awards ilthey plan to pu rsue a
full-time course of study beyond
high school and are enrolled or
have been accepted for enroll
ment in an accredited urnver
s ttv . college, or tec hn ica l
school. The scholarship awards
range from $300 to $900, with
preference given in some of
them to residents of various
areas.

Addit ional information and an
application form can be request
ed by a tetter or postcard, post
marked prior to May 31 , 1980.

The Foundat ion is devoted ex
elusively to promoting the in
terest s of amateur radio and to
scientific, literary, and educe
ttonat pursuits which advance
the purpose o f amateur radio.

FAR SCholarships
8101 Hampden lane
Bethesda MD 20014

Thank you for the informative
articles in the February, 1980,
issue. I especially enjoy your
editorials and fetters and also
enjoy the historical articles.

In regard to the WARC confer
ence, I see no reason why the
USA doesn't have 50 votes. The
USSR counts all their satelli tes
and republics wi thin their bor
ders.

Also, in regard to W4PZVs ex
cellent article, -to Search of
Power line Interference," I was
quite surprised that some powe r
companies take such a d im view
o f TVI and AI compl aints. In this
area, just a phone call to the
local office will suffice and they
will send a technician to m
vestigate.

Prior to retirement, I did con
siderable TVI and Rlfor the local
power company and ca n a ttest
to the use of a Sprague 610
l ocater, tu nable from 550 kHz to
220 MHz, and the sledge (hi !).
In fact, some customers have
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SCHOLARSHIPS

the pay scale consistently lower
than that of -c ratt skms" (etectn
cian, plumber, carpenter, etc.),
but the -cenmes'' are usually m
ferior and t he advancement
ch ances are usually limited by
the custom of considering a
technic ian as a "junior engi·
neer." rather than as being in a
totally separate pro fession.

Adding this to your argument
as to the reason for the detec
tion of the majority of the erec
tromcs industry to the far east , I
think, perhaps, the conclusions
may be somewhat di ff eren t. I
person ally believe the fault lies
wi th the greed of many cornea.
nies, going around possible
labor problems to have their
products produced elsewhere
for a larger profit. I f ind no fault
wi th a profit motive, but I think
that there are several kinds 01
profit, and that the quickest is
not necessari ly the best.

These companies which go
bankrupt generally have them
selves and their own altitude to
blame; we are well rid of them.

R. R. De Jongh WB7CPT
Bellevue WA

The Foundat ion for Amateur
Radio, Inc., a nonprofit o r
ganization with its headquarters
in Washington DC, plans to
award seven scholarships for
the academic year 1980-81.

All amateu rs ho ld ing a Ii
cense of at least th e FCC Gen
eral class or equivalent can
compete for one or more of the
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TECH VS. CRAFT

After reading your editorial in
the January issue of 73, I felt
compelled to make a few cern
mente!

Firs t of all , I would never
recommend the occupation of
electronics tech to anyone. It is
the most underpaid occupation
that I can think 0 1. Suggest to
young hams that , if they cannot
get a degree, t rai n to be an erec
t ric ian - it pays much more !

In 19 years of experience as a
tech , fai rly well qua li f ied in most
disciplines, very well in several,
and with employment in large
companies (Texas rnstruments).
many small companies, ham
radio companies, state aqen
cres. city agencies, and fie ld
service organizat ions (IBM and
Industr ial Nucleonics), plus a
federal job or two, I have come
to these conclusions: not only is

from page 21

the world. Or, perhaps, a ten
cent stamp to be used on aSl
cards mailed in the U.S.,
Canada, and our territories,

Plac ing th e American flag in
to homes all over the world
would do much to impress the
world with the importance of in
ternational peace through free
and unrestricted communtca
nons by amateur radio op
erators. We are hoping you all
will flood Congress with your
leiters.

Loren Carlberg WB5WDG
Muskogee OK

" '• •
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sron scheme. The understand
ing g iven the caller was both ap
preci ated and fr iendly. Being in
th e hotel business, I am senst
uve to att itudes and genuine
concern. Both these Qualit ies
were apparent.

My part icu lar rig had not been
covered by your articles, but I
wa s directed to one of your ao
ve rt ts e ts - Amer ican Crys l a l
Supply Co. Well , I called up to
West Yarmouth and hooked up

wi th Arthur Mott et AC5 . Being
total ly inexperienced, I was
looking for guidance. What l re
ceived was overwhelming sup
port and tech nical advice. l or
dered the crystal kit from Arthur
and received it via parce l post in
two days. 50 far, so good.

Then I tried to read the in
st ruct ions- nothi ng ! I co uldn't
get past step one, so I called Ar
thur again. He lent a sympathet
ic ear to me and had saintly pa-

uence. On this advice , I armed
myself w ith a Sams Phototact "
and set to work.

Atter severa l conversati ons
with Arthu r, covering everything
hom weather to schematics and
veractors. I f ired up the f lame
th rower I use as a soldering gun
(is 75 Watts too much heat?) and
in 90 minutes I wa s on the air ...
Swan Is land ORP!

W ayne, Art hur Matt, Amen-

can Crystal Su pply, and yo ur
staff deserve high prai se. We at
ways c la im to be a fraternit y, but
otten it 's a quick hello and a ki ss
good·by ... you're on yo ur own,
chum. However, this wa sn't the
case with the fine people above,
and I hope to someday meet
them and treat them to some
adult beverages. They are what
hamming is all about.

Greg Smith KBSPE
Cypress TX

,~"" ."",,_. ",_..
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League (FEARL) to be careful to
only count th ose contac ts wi th
KA stations in Japan and not to
include those in the continental
United States.

G lenn ment ioned a couple of
nets wh ich may assist those
wishing to meet the award reo
cufrements in a minimum of
t ime. 14.285 MHz is the golden
frequency on Sundays at O2OOZ
and Wed nesdays at l 200L

All FEARL awards are avan
able for $1.00 or 7 IRCs, wh ich
must be sent with your eccnce
tro n to ; Far East Auxiliary Radio
l eague, Attent ion: Awards Man
ager, cso Sam Fleming KA2SF,
GARH ·ID-G S-M NeS Japan,
APe San Francisco CA 96343.

WORKED FIFTEEN KA
STATIONS

To Qualify for the WFTKAS
Award , applicant s m ust work a
minimum o f at least 15 KA eta
non s loca ted in Japan or
Okinawa. Stateside KA stat ions
do not count. There are no mode
or band restrict ions nor are
there any date limitations. Gen
eral ce rt ification ru les apply,
with proper logbook data.

KA RAG CHEWERS CLUB

This award certi fi es the apph
cant has presented evidence o f
having had a rag chew with a KA
stat ion in the Orient for a period

LUCKY 13 AWARD

The Lucky 13 Award is to
pro ve that you r stat ion i s
capable o f working the entire
t o-meter band. This is not a fre
cuencv-measunna test and it is
not necessary to stay exactly on
the prescribed frequencies. The
idea here is to make contact
with 13d ilterent VP members on
each l 00-kHz segment of the
band: 28.500, 28.600, 28.700,
28.800, 28.900, 29.000, 29.100,
29.200, 29.300, 29.400, 29.500,
29.600, and 29.690 (29.700 is the
band edge, so be careful). Any
mode or mixed mode is permis
sible. As with all awards, you
must log the callsign, the VP
number, the f irst name, th eOTH,
and, in this case, the date and
time of each co ntact claimed. It
is not necessary to send OSLs,
but you should have your list
veri fied and mailed to ; Rich
Richa rdson W BIDFOD, 960 E.
Cottonwood Avenue, litt leton
CO 80121.

FEARL AWARDS

I just received award mtcrma
non from a persona l friend o f
mine who used to reside here on
Whidbey Island, Glenn KA8GW
(WB75PD), wh o is stat ioned
with the US Navy in Masawa,
Japan. Glenn urges those seek
ing the awards being offered by
the Far East Auxil iary Radio

----.=.~-

THE VP CERTIFICATE

To qualify lor th is award, a
Net member must have earned
his o r her k500 bar," at which
time a VP Number arc certrtr
cate were assigned. The idea for
the VP Certificate issued here is
to work at least 100 other Net
members who have ach ieved
thei r 500 bar and who have been
issued a VP serial number. To be
valid, a ll contacts must be made
between 28.500 and 28.550 MHz
or above 29 MHz, with the con
tact lasting at least 5 m inutes.
As with all 10-10 awards, ap
plication must indicate the 10.1 0
number , censtan. name, fre
quency, and exact OTH. Al so, a
def in ite requuement is to list the
sta t ion's VP serial number.

All contacts must be made on
or after October 15, 1979, to
Quality. Send your application
to ; Grace Dunlap K5MRU, Box
445, La Feria TX 78559.

To the best o f ou r knowledge,
there is no award fee.

authorized mode on the ten
meter band.

•.. 'O.;'.. ·~== -==

Awards
ed lor the 200, 300, and 400 bar
awards. Where it will end, no
bod y knows, for the most num
bers collected to date is by
Grace K5MAU, who now has
6200 confirmed.

When you reach the 500 bar,
serial numbers are then as
signed to each bar issued there
after. Once the applicant reach
es 1000, he or she reaches the
fi rst s tep in wh ich a ward
plaques are issued. Plaques are
issued also for 2500, 5000, and
7500 contacts.

Of course, the awards pro
gram does not stop here. FOl
lowing are some others.

from page 23

10-10 WAS AWARD

This award requires an appu
cant to make at least one con
tact in each state w ith another
member 01Ten-Ten Inte rnation
al. OSL cards and sufficien t
postage for their safe ret urn are
to be sent with your applicat ion
to WB60MH. This award is is
sued for contacts made only
alter January 1, 1973, on any
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01 not less than thirty minutes.
There are no band, mode, or
date limitations. To apply, mere
ly give general logbook data, in
cluding the time your aso
began and ended. GCA apply.

RAG CHEWER SUPREME

Should you be longwinded
and were fortu nat e 10 enjoy an
hour-long aso wi th any KA st a
tion in the Orient, then the Rag
Chewer Supreme Award is de
signed especially tor you. To ap
ply, merely provide logbook data
and the appropriate award fee of
$1 .00 or 7 lACs. GCR apply.

KA ROUNDTABLE AWARD

To Qualily lor this award. Ihe

FCC
IDodo'" No. 20711; A»-2_zt:; "'.nso; .....
A....2n l;fCC~s l

Deregulalion 01 PIIr1I1 01 the Ruin
Regwdlng~.wu-tzedIn thlt
AmIoI_ Radio $<tfvlU

AGl NC¥: f~der~l Communicalionl
Commiu ion.
ACTIO": Third n'porl and order.

_ ..AlIT: The Commiuion .dopt. N ln
allowina amaleur rldio operaton 10 UIe

lhe !unl!ricl.n St.ndard Cude ror
Infanna bon Inten:hI"3" IASCIII for
rad iol eleprinter c:ommuniCII lion-. n'mo~
control opera tion• . the opI!rltioo or data
n~lworh. and other u..... conlilll!n l
with Ihe BmBteur rules.
E" I CTIVI DATI: MHrch 17. 1980.

ADOlIIUSlS: federll Communication.
Commillion. Wu hi/lilon. D.C. 2OM4.

FOIl nlll'THE-lt _OIIMATION CONTACT:
lohn B.lohn.lon. Ch ief.~I Radio
Branch. Private Rldio Bun'a u.. f2D2J:!Sot_.
SU......MINTAII¥ _OItMATION:

Third Report and Order

Adopted: /_nua,y :ln l llll(l.

IRel..M<I, Febnoary 7. l llllO.

By Ihe Commillion:
1. On Augu.1 8, 1978, Ihe Commlnion

adopted a Notice of Inquiry a nd Further
Notice of Pmpo.ed Rule Makins which
w• • publi.hed in thlll Federal R.t«
[43 rR 389lM1 on Augull 11. 1978. Thia
Notice proposed den'8ul.ti"t!the
emi""ion. authorized In the Aml teur
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applicant must establish and
maintain two-way amateur radio
communications with at least
two KA stations in the Orienl on
the same frequency at the same
time for a minimum o f thirty
minutes. There are no special
band or mode endorsements.
Date is not a factor . GCR apply.

SHORTWAVE LISTENER
AWARD

For the short wave listeners,
FEARl presents this award for
having heard and rendered a sig.
nal report to the operators of at
least two KA stations in the
Orient. Applicants merely send
general logbook data and the
appropriate award fee when ap-

Radio Service by providiTlt for the ule of
the AmeriCAn Standard Cude for
Information Inten:hIll"3" (ASCII)' by
• ma leur radioteleprintl!T OJ>I!"' lon.
Seclion 97.flU of IIIe CommiHion'a Rul.....
which regulat e. rad iot eleprinter
tr.nlmillionl in the Amlleur Radio
Service. pre...ntly .1I0w. only the Ule or
tile Intemalional Tel"tlrlphi<: Alphabet
No. 2 {often n'fel'tl'd 10 al the "Baudot
Code"1 under CAn'fulIy lpeclfied
lechnica l paramell!fS. Si nc:e tQ6ll, ASCII
ha. la~ly n'plaCl!d the Baudot Code a.
lhe leleprintl!\' code in tpnRK'D

c:ommen:ial u...,.. in the Unlled Stain.
The CommiHion fell il . ppropriale.
therefon'. that it make prov ilion for the
Ult! of ASCII in the Amaleur Radio
Service.

2. In the ebcve-memtcned NOll.:e. the
Comminion diM:uHed thlll compolition
of ASCII and variou. faclon ..bich
make il. u.. dnirlble. ln .ddition. ...
rl iled a number of ql>l!ltiom conoemi",
the lechnicallimita liOlU which ahou1cl
be .pplicable 10 II. 11M. 11ICb.1 thlll
mnimum permin lble bandwidth.
.endi"llipeed. frequen<:y de vi.tion an d
modulating fn'quency, perminible
emi..ion type• . the USIII of parity bU••
.ynchronOUl lnd uynchronoua
trantmi..ion. and the order or the da ta
bit• .

'~_ .,o,sor._ .... :1 . .....
..........,t ,..{.,., ..... USA So""'*-'" e-..
w io& 111__ •• cIeflM.d Ie tlIo UN~
s, of Amonco S<.ndord. In.III. .. s<.ncIotd
XU- I-'

plying.

CHARLES DENNIS WBIZKG

Probably one of the toughest
bands on which to obtain co n
tact s in all 50 sta tes is 6 meters.
Neverthe less, the challenge
mdn't stop Charlie WBlIZKG
from To ledo, Iowa.

Charlie, equi pp ed w ith a
Swan 250 six-meter rig and a
Wil son six-element wide-spaced
yagi, began his pu rsuit in June,
1979. Within 5 months, he had
worked all 50 US states and was
awarded 73 Magazine's Worked
All USA Award 1t1 for his 6-meter
teat. Since that t ime, Charlie
has gone on to add over a dozen
OX countries to his list o f usos.
plus a host of contacts via 6110
meter c rossband from Europe.

First licensed in January ,
1977, Charlie was issued his
present call, WB0ZKG, as a
Novice. Fourteen month s later,
he upgraded to h is present
status of Technician.

Not being able to utilize HF
phone privileges, he purchased
a Yaesu FT·221A all-mode tw o
meter transce iver and a 22·ele
ment Cushcralt a-met er array
and settled for FM co mmunica
tions. Wishing to find a new
frontier, Charlie then purchased

Summory ofCom~IIe.
3. Appro"imal ely 55 c:ommen ta wen'

filed.incllldins 2 reply comment•.
Almolt 110 percent or thcee filing
commenll uprelled the beltef th.1 If
the Commillion WII to be tnl. to the
Ipiril of 1 97.1 of the . male.... ruIu
(..hich e" pleint the ba.i••nd purpose
of Ihe Amaleur Radio servtce;
particul.rly in reren'l>Ce 10 thl!
proviliOlU c:onCl!mina Mconlinu. tion . nd
e"len. lon of the .m.teur·a proven
ability 10 c:onlrihute 10 the adva n cem~ nt

of the rld io arl ...• an d "a dvancing s~ills

in both the w mmllnicat ion. and
tl!Chn lcal phun of the . rt,'" then it
should .dopl few. if In)'. n'.lriction. or
. I. ndard. n'la tina 10 radioteleprinter
opI!rltion. The c:omnoent. 8"nerall)'
n'ne<;! the Yiew th.t .ny llaridardl
adopled .hould be.1 broad al pouible
(Iuch .. the I peclriulion of mu lmum
permililble band ..idthland lhould not
be eoncemed wilh Ipaclfic
radiotelaprinter coda typel or the
tranlmli lion paramete... normally
anod.led ...lIh thl ule of l uch codel . A
number of thoae flIirll commentl
""preHed the belief thai in railina .Ilch
detail..! qlOl!llionlaboul the .peciflCOl of
radioleJ.po-in tl!T ope..bon. the
Commillion " II in fad propoIina •
"rI!"'Iu!.tioa" of the Am. teur Radio
Service. not the "del"l!llul.tion" which
wla n'pn'....nted. Thll'. in the face of
whi t Wal perceived al conflicting alld
contradictory intenllonl 0 11 the
Comml..ion·. pari. many of thON filing
c:omment., . ftl!\' initially arguing for only
the ..-1minimal or l>I!CO!...ry techni...1
II.ndard.. ..eol on to mah .peciflC

's.. SacI"", ",1 . p".....pIo lb' 01 .hoe-.__', ..teo,

'ibid. P...~..ptI 1<1·

a 5O-fool crank-up tower, two
F9FT (32-element total) arrays,
and set out to conquer z-meter
sideband. For hi s ef for ts, over
20 US states and several Cana
dian provinces were added to
his list of credits.

It was shortly alter this that
Charlie began getting frustrated
again and wanted to move on.
This is when he got his fi rst
tast e of six-mete r operat ion, a
band which he now calls home.

Charlie is president of the
Cent ral Iowa Amateur Radio
Club, and his wife , Mary
KA0CWR, assists him in editing
the monthly club newsletter.

Charli e met his wi le in 1977
and they were married the 101·
lowing year in June at the Field
Day site, right smack dab in the
middle of att tne contesting that
was going on!

In the future, Charlie hopes to
expand his station to include
multiple antenna arrays for SO.
144, 432, and 1296 MHz. His
present HF station , although
not too productive lately, con
sists of a T5-52O with a TA·3J
40KR and S8·22O. As Charlie
puis ii, "About the only way 1"11
ever get to use it is to upgrade,
but I'm having too much lun on 6
meters!"

tI!COmmendaUOIU in n'aponN 10 the
qunlion. rl iled by the Commil.ion in
the Notice.

4. Then' WII virtua lly un.nimoul
'Il"'emenl thal lhe Comml..ion .hould
nol c:oncem llleU with (or .dopl Nln
n'lal1ns lollhe UIe of a patily bit, the
order of the blls [in lenni of moal or
Ie••l l ijnificaol). or th..... or
1)'DChronoua 01" ••ynchronou•
If.Mmi..ion. Then' wII . lao lI"lI8.'
agrl!l!ment tha i thl! permiHible
bandwidlhl of ASCII or other
radioteleprinter l ignall Ihou ld be
limnar to the traditional bandwidth
...ociat~d with the uee of Ihl! Baudo t
Cod" in the urioua frequenc)' band•• III
mo.1u ...... thew tradilioo.1
radioteleprinter bandwidtha were Iaken
al the blli. for ealculating mlllimwn
prrmillible lending .peed. [bu t nol
" I t. nderd" Nndi"8 lpeedll. inllmuch
II operation within luch ma"lmum
lpecified limltl il vel}' I!IIUy
u cerlained (thul facililaUng
compliance): and provtdee amateur
r. dioteleprinter oper.torl with lOme
latitude ill ...nding .peed which would
be loal with lillie. if .ny•• dvanlage. If
..e wen' 10 lpecify Dr l'I!q..ire the ..... of
"ltandant" lpeed. within ul1a in
lolerlnce•. Th.... then' I ppeared 10 be a
genera l con....nlul of opin ion that the
.peed between ) ,5 and 29.7 MHz Ihollld
he limited 10 300 baude where the use of
Ff emtssto n i. authorized. 1200 baudl
bet ween 50.1 and 225 MHz where the
use of Fl. r:r: and A2 eminiona an'
.uthorizl!'d. a nd no limit abo"e 420 Mllz.
Se¥er.1 of thOle fili/li c:om.....nl..
howeYer. pointed 0111 the d.._1
....ideband.. 100 "narrowband" nalll'"
of the 10 meter balld [2&.0-29.7 MHz).
.nd argued tha t the use of up to 1200
billdl would appear 10 be appropriate.
There W~re also some commenls
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one of the following standard speeds; 60
[45 bauds!. 67 (50 ba uds), 75 [56.25
ba uds) or 100 [75 hauds) words per
minute.

(3) When frequency shift keyingltype
F1 emission) Is utilized, the deviation in
frequency from the mark signal to the
apace signal, or from the space signal to
the mark signal, shall be les. than 900
Hertz.

(4) When audio frequency shift keying
[type A2. or F2 emission) is utilized. the
highest fundamental modulating
frequency shall net excead:KlOO Hertz,
and Ihe difference between the
modula tiog audio frequency for the
mark l ignal and that for the 'pace signa l
shall be less than 900 Hertz.

(h) Use of the America n Standard
Code for Wormatlon Interchange
[ASCII) i. suhjeclto the following
requirements:

(1) The code shall conform 10 Ihe
American Sta ndard Code for
Information Interchange fASClI1as
defi ned in American National Slandard
Inst itute [ANSI) Standard X3.4-1968.

(2) Fl emission shall be utilized on
those frequencies between 3,5 and 21.25
MHz where lts use Is pennis.ihle; and
the sending apeed shall not exceed 300
bauds.

(3) Fl. F2 and A2 emissions may be
utilized on those frequencies between 28
and 225 MHz where their use is
permissible; and the sending speed shaH
not exceed 1200 bauds.

(41 Ft. F2 and A2. emi..ions may be
utilized on Ihose frequencies above 420
MHz where their use Is perrnissible; and
the sending speed shall not exceed 19,8
kilobauds.

f Oll.to l to_. 'oot ton, C_',,'on
, .hue R.dio I.ron
W..hln~t•• • D.C . tQS5l

(I ) /I1ATE UR RADIO OPE RATOR 91. J (01
(l ) /J1.lT(U~ RADIO~ICATIONS 97. J(b)
( 6) STATION LICENSE 97, 3(dl
( 5) TIl IRO PARn TAAffl~ 91.3( . 1

' Ci , cu l t C<I"'P.n• •u·,...n, .. l Cl«.'U
·Operotlng P",c<~u. ..

· R, l .. ond R.g"hti.n.
' [1001"0.1 ~rI " ' I .l ..
·S 'gn.ls and ( .l.. lon,

llEflNE :

(II _ n Ul AAOIO >£RV IC( i l.J ( . )
( 3) AKAT[UR RAOIO STRTt Oll 91.J (. )
(51 OPEAATOR liCENSE 97 . 3( d l
(I) ~(lNTROL Ol'ERATOR 91 . 3( 01

h ...o.Ol R.dl . I"no"
re do, "l to.....n'ootl."' Col_',,'"
W" h' n'l lon . D.C. 205S~

sTu O' T()I'l CS FOR TIlE NOVI CE CLAS S AllATEUR RADI O oPl'AATOR LICENSE EIIJ1INATI (lN
( El..,on t l Sylhl>u')

and Regulation s Is amend ed as follow a:
1. in 1 9'7.69. Is re-entitled "Oigital

transmiSlions" and la amended to read
a s followl :

WHERE C"",, STUp' MANUN-S 8( OIUt~r01

l It"dy IIOn"l con b. hel pful ' n •••p.dn ~ fot .n ... . t nu'''. . S......l
pl.tl l h o.... Of Ie. IIOnu.ls.r t." bn e d upon the IIOIe,"l 'n 1011 s"llet'n.
Th... II&J' b. f • ..,d ,. IIOny p ll c lib... ..' .. . nd rid" st.,... Th fCC .....
no l on., 'uc" ... n",l , . n.r , " , o_ nd .ny , p.oHlc publ"o", . ~o.....r.)'O"
,,111 n nd t ... f CC ,wllc.t1""'. ,.rt 91 - R, t .. I nd R. , lot'on. I., "
A,.. t " . R.dl. S....l" . nd on", ,.nte
P.",, 1.~ . ....,,1 "'en Pro P. rI" 9 fe .. I'. l .. le " . , dl o ..,~lnOl'on.. .p ..
' ro ,.id by t"e S.pori "lon,,"", .f Doc.,,"nt1, U. S. "' ..m,,"n l ' '' ' . ' '.g Off' ce.
W"M nll . n. D.C. 20l0l. Specify stoo~ n...... OOO_OOC_OOJS7_8 f o' P• • I 91 and
st. d n...... . 004_00o.00JH'" f o' tho R.dio · H l . to r fo ,.... co b.,.~ht .

T~e "'Minot i.n, dotonnln. If y. , ore Q". lIn . d foT I , . o,I,'log.. co'.eye d by
. n . ... to " Tadl. lIot'... Tno.. p..hl1 .g.. " "e ..ny 'nd :lhor... A. "'.... to". TadlO o",roto • • '"" U 01' 11 II•• tlowed I. buil d. ".P"'. In d ""dHy )'0"
radio t ...n...l t to ... . ,." wil l b. ro,!>O.,'1I1e fo' the Iochnic,l qu.H ty.f)'O"
,totl.n ' , 1" " . ' ' ' ' 0' ' . lo u . 11 1 b• • Il• • e d 10 c._ n,,,t• • llh . ... to"
• • d' o operot.... I" .thor c.unt.l .. o", .nd t he wo. ld 'nd . , " ..... CI..', ,."d
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Subject 10 the special conditions
contained in paragraphl [alend (bl
below, Ihe ule of the Intemational
Telegraphic Alphabet No. 2 [also known
as the Baudot Code) and the Americao
s iandard Code for Informatlon
Interchange (ASCIII may be used for
such purpose. aa [bul not re.tricted to)
radi o teleprinter communica tions,
control of amaleur radiOstationa,
models end other ob jects, transfer",f
computer programs or direct computer.
to-compuler communications. and
communications in various types of data
networks [inclu ding so-called "p acket
swilching·· sy. tems); provided that such
operation Is camed out In sccordance
with the other regulation••el forth in
this Pa rt.

[al Use of Ihe Inlema tlona l
Telegra phic Alphabe t No.2 (Baudot
Codel is subject to the following
require ments:

[1 ) TransmiSS ion shall con.i.t of a
lingle channel. five·unit.{slarl·atop)
teleprinler code conformingto
International Telegraphic Alphabet No.
:z with respeel lo aHletters and numerals
{including the slant algn or fra ction barl;
however. in '·flgures" positions not
utiUzed for numeral., special signals
may be employed for the remote control
of receiving printe.., or for other
purposes indica ted in this section,

[21The transmitting speed shall be
maintained wilhin 5 word. per minu!e of

deregula tion; and we agree that II would
be in perfect hannony with the bal il
and purpose of the Amaleur RadiO
Service aa articula ted inl 9'7.1 of the
rulea. However, It i' not clear thai auch
an action would be consiaten t with
Article 41 of the International
Telecommunications Union (11lJ)
Regula tions.' Add itional uploration is
needed to verify the lileral and implied
inten t of Article 41 in relation to
interna tional radioleleprinter
communica tions.

8. Past experience with the use of the
Baudot code in Ihe Ama teur Radio
Service indicales thai the vas t majorily
of cperetore use common
radioteleprinter standards. thus
s implifyina enforcement monitoring bolh
by am aleu.. a nd our monitoring
pe..onnel. Accordingly, we are not
adopting furlher standa rds at this time
wilh regard to the use of the ASCII
rs dloteleprinter code.

9. Do the matter of "interoperabHity"'
raised by the National Communication'
System. the Cornmiaalon feels tha t even
if no standard. were being adopted.
most ama teur radio teleprint er operator.
would communicste with conventional
equipment and opera te In accordance
with generally a ccepted technical
standards, Even those opera tors who
ma y be heavily involved in
experlmenlation would cerlain ly
provide themlelves with the capabilily
of conventiona l ope ration within a very
short lime fTame . We fee\, then, that
NCS's concern about "lntero pera bilily"
is needle... particularly in view of the
...cord of a mateur op....a lor
prepa redne.s in paat emergencies.

10. In view of Ihe fnregoing dil cuasion.
we have decided to amend 1 97.69 of the
amateur rule. to provide for the use of
ASCllln the Ama teur Radio Service.
The only limitation we are placing on
the u.e of ASCII is a sending speed limil
a pplicable to each band. ' The
Commission recognizes that ASCII, a , II

mea nS of digita l Cl!mmunication, may
have uses other -tha n .. a means of
radioteleprlnler communica tion [.uch
as. but not re.tricted to. control of a
station or ob ject, troolfer of compuler
progreme or direct computer- to
computer communication.l and
communica tion In da ta networks). To
the edenl that such uses do not confllel
with other provi sionl 1181 forth in rules,
they a.... permissible.

11. Accord ingly. II Is ordered, that
effective, March 11, 1980. Part 9'7 of Ihe
Commission'l rules is amended a.
shown In Ibe Appendi>;, pursuant to the
aulhori ty conlained in Seclionl 4[il and
303 of the Communication. Act of 19:14,
aa amended. Further informat ion on this
matter may be obtained by con tacting
John B.Johnslon, Private Rad io Bureau.
Rulea Division, Personal Radio Branch,
at [2(2) 254--6884.

(SeCI. 4. 303, 48 s,.t.. so amended. 1006, 10llZ;
41 U.S.C 154. 3031
Feder.1 CommunlcaHollO Commiaaion.
Wllli.m I,Tricaric<t,
5ecl?/of)'.

AppM dix
I. Pari 9'7 of the Commission'a Rilles

• A pntllmin• .,. Ol';"io. on !hI' mo"" i. 'h.,
Artiel. 41...",1"" 2(tllwhlch . , il> p.... ill",
"IT.n.mi..i"". ba, ~ .m.' '.'1"••01
din. ..n' """nm 11.11 ba IIl&do i" pl.,,,
1o"'''''S'-1 could bo co.,truod '0 . 110.. til of
-"." d..II'" rodlol.lal>ri".... codK f<Jr In' II<>""1
""",m""i..'I""•. bu' no o,ba, 'ype " f
,.lIioo.lo""n'., codo, wh. ' II. , II be u..d fOl
upcrimon,.1 p"""",.' 01 ",1>0..."'. How. ....
""'1010 . , do.. "'" 'pp"' l(I pn>!llbj, ,h••H of.n
""llmll.d "umbo, 01 rod"".lcprin.... cod• •
dom." lcolly .

'lI"""S"IJ.ill8 "'" ,1>0 u" "'......,,_d. i.
h~c!)' ' 0 ba lho ""rm. ... h• ••• In ordorlo prowiclo
m.~imu", Ooxlhdlly, dockl.d ' 0 porml! ,,,,,,,d' up l(I

:n> b d. bo'w_ u .nd :lII MHL '200 bo"d,
bo' ZI and 225 MHL and 10,S kilobaud••bo,',
no Milo, ISo< ilI._Ap""I>dIl<. ... ,••d 81,," for
.ddl'kInol d... ,l•.)

'n.. N.'lo".1 Communlcali"", Sy,'.m I••
_f....or..i"" ill ..hN:ll ",,,,, ,,, Fod. ..1Aa<" ci• •
p. rt H:lpa" wj'h 'h '0 r",.Id. ,,_ry
"""'m"".... Ii"'" 1<Jr ,he Fod.,. eo••mm.,,' und.,
. 11 COIIdi!lo". ,.p"s'",m • """,,.1 . i"..'io. '0
noll"".l •..-,..,ci•• •nd i"lema'I"".1eri,..,
l. d oo l"S "udaar . nacl<o. Th. pri....ry ...... of ,h.
NCS bI"l""" lho ,.Iooomm"nica'lo", no'''''''''' 01
til. l)eporuno"lO 01 5'.,• . DcI'...... ,,".n<Jr,
Commotea. F.norv . nd ,1>0 Fodo' &! A,.;.II""
Adminiolrabon, ' h. Go.....l Servlco&
Ao!ml"I.".,iorI. '1>0 C."lrOlln'.llipnco ""~. ,....
N. 'lo".t A."'n.u'l<o .nd Spa"" Admlnl "lon,
."d th. I" ' U"".I Communic&lI""" nc~ ,

• ANSI-A rica" N.llonal Sl."d.rdo I",' i"'''.
CClR_I"'.m.'ItI,,,,1 l&1_h.nd ,. lepbooo
""", ull."• • """,miU"", CCIII_IM,m.Ii",,&! Rodlo
Con,ul,. 'i". Comml" ...

,ugge,ting Ihat 19,6 kilobaud, would be
on approprl ' te Hmilln the higher [l.e.,
above 420 MHz}amateur frequency
band" There were mony Indica lions, in
the commenl" that whJle ama teur
operatn..., In general, favored flexible
rulea which fos tered e>;perlmenlalion;
many would none the less uSe
conventional codea and ,ending ,peeds
in conjunction with trsditional o'
generally accepted frequency ,hifla or
modulating frequenciea, or with
tecbnlcel parsmele.. choaen wilh mort!
of a view toward more efficient.
,pectrum conserving operstion.

5. ln othe r comment', amaleur
operators u preued inten"t In using
radioteleprinler codes ether tha n Baudol
or ASCII. Frequently cited eXllm plel
were the Bina ry Coded Decimal [BCD).
Extended Binary Coded Decima l
Interchange Code (EBCDIC). Moore and
Correspondence [IBM Selectricl codes.
It wal alln fell tha t the Commi..ion
Ihould allow the uae of various
"computer" or ··machine" languagea for
computer_t<H:OUlpute r communica tion;
and that the rulellhould provide for
experimentatlon in tbe use of ··packet
Iwilching" lechniques. Recognizing tha i
under ecch sn approach, it would be
Impon ible for the Comminion',
enforcemenl personnel to intercept all
ta diot eIeprinter 11an,missions. eeveral
of thole filing comment, poinled out
that smateu.. have repeatedly
demonstra ted Iheir abi lity 10 enforce
leif-impoled etandarde, and
recommended that the Commiaslon lake
an approach of adopting generalized
and non-I pecific rules which deal only
with the general fonn, and not the
COiltent of tran,missions. Reference i'
made to the generally high degree of
amateur operator compliance with the
rulea relating to permissible
communicallons as the foundation for
thi. deregulalory approach.

6. Aboullhe only comment. al
variance with the generalamaleur
operator consen.u. on this matter were
filed by the National Communications
System [NCS).• NCS argued that the
Commiasion ahould adop t relauvely
deta iled technical standards (based on
ANSI, CCIlT and CCIR standards ' io
order to fo.ter whal it terms
"lnteroperability." NCS view. the
Amoteir Radio Service as 0 valuable
national resource of polenlially great
significance in augmenting commercial
and Federal Government
communicalionl network,. It feel. tha t
" interoperabilily" or communications
system compatibility would be beat
ensured by the Commisslon's adoption
of technica llimllatians on
radiotele printer operation. While theae
limitationa would be ,pecified in ralher
considerable detail, NCS neverthele"
feels thatlbay would sliU anow ample
room for technclcgfcal innova tion and
sdvancemen t in performance.

Conclusions
7. Our intenl in Ihis proceeding was

,imply 10 expand the operating
capabHiliea ava ilable 10 amate"r
radioteleprinter opera to.. by providing
for the use of ASCII. We flnd, however.
tha t the comments generally go beyond
our proposal and seek more or less tolal
deregulation in the area of
radioteleprinler operation. We are no t
necessarily opposed to such extensive

73 Magazine. MaY,1980 187



-.0'.... 111 91 .111

SPEEOl 'RClClS$OII • If 1UI0 If
.."TE_ 1'\.11]1' UIlIT ; .....TOlI.' lI(TVQRl
1l(l'l- ....~lRTI'" lQlO; .Dl.Of" lilt.....•
Nl TTIlETU

171 ....TlOl[l[R
, ) SIGiW. tuaR

lUI",(U)
(U)

1"1IIUI IC 91.US
11 laSClll n . IOOCa-CT .

RE fU CT(JII[ltR {TSO R IlETtR l
ELHT JO; I C T·R SN lTOt
IC'l lTOR IN, O$ClllDSOlPC
f IELD STRfNGTH IlEltR , S- ME lt'

O. lIIlTrUR RADIO 'AArnc£

C. MOlD NI,VE PROtAGlTl(lH

l~ll5PHnlt ""HIS ; D. E. n , Fl 1'1 .lJ~OtP llOfl
IIll IMl!M (MILE f REWE NC' 1 REGlUR DlI LT VARI lT H)NS
SUDor. IONDSPHERIC oISTUPlII~CE I ~ ClTT[ R

Sl.l<~ PDT CTCl E 8) UNr _OF_ SIGH!
lIUCll NG . T ROPOSp~r IIC le NDING

WIOT£LC_
usc OF ItEPERTUS
fUlL 'RE l/HN TtlfWPMT
tNTEMOI DRltNTATIOH
t llERGUn p~"REllRES~ DRILLS

m l\IO TOllE TUT
(5) P'(IijCR OI[,\$URPUT

USE 0' TU T CilUI""l:IIT :

U) O$ClllO$I;(I'P[
II) SI I:UI. f;ElIunORS

EU CTllDMIoG\CT1C t()IPAT U Il1l1 ; IlIEOT!n liD SUG(;[ST QIR[ ,

(10) DIST1JlI!tlIC£ IN CONSIt'l R IUCTII;III I C ' 1lOllUCTS tAlI$[D II A~I D lIt CTIflCl.Tl lJI

_R USE QF TH£ fOLLClIH '" STlTI(RII CClI'PClIltln ....0 .\CetSSOR..lES :

(11)

'''I,,,
(11)

~AF[1'1 ' RE Cl.uTl I)lS :

1'1MOUS £NOLD '" ~ "'PLI ..... 0 ELECTRICAl. NI I U G $,\.J'[f'
I DlNGl:RDlIS I'OlTAGU IN tQlJII'MI:"T ""lIE IIIlCCl SSII U TO RCCI lIE lIT1.L CONTACT

1MOISJllma K RFDII'otIICE,

PJO II Il rr0 PR,l errtEs:

l" I BROl XASTl t15 11. 113
Il toll[s ....o Cl tHl RS 91 .Ill

III

,"II
11
;1
"Iu

lUI
UI

I"n":1

lUI l .n. '!l IJlll.... "nRf'UEoa 'l . llS
I e)~ICl'!l1Jlll fl)II ~lfl{ n.luhl

1'1 OlOICE OF H U GU PH' speED
I TAA ~SHI"C R M[·UP PROCCDllR[

ICtoGNlIED l[L[~RA P!!' l 8UEVIATlOMS.
n, q~ . QR l . qlM, OSLo QiJ'. QltN

C. ....010 NAf E "O' AGUIlJI

( I) GllCUID Nl J[

D. ........n!.9: RAOIO .....CTlCE

8 . OPU..TIR, Pl:OCE Dll~C S

U. S. MAn UR RA~I O STATllJl CAl.l SIGl6 r .JOl ..G ftC "bll. IIo tl • •
'EllllIUU U P'OIRn Of ttI'OO:JIlltATllJlS u .n(e l ' "
STATIlJIlOliJOO< . LOOGlkG lltQlJlREMU'1$ 91.1 0) I ). (b ); '7 .10$
STlTllJl Itllk'!lflCl'!l1Jlll 91.14(.)
. OVl CE l AM Tll.lkSMlf1[R P'(lW[~ U N!TATlIJIII 91.I1 (b) . (d )
NECU SA II P~OC(Dll~ I N RESI'()OjSC TO All OffICi .... IIOTiCE Of ~IOLlTIClN n.nl
ClJITROL O'CIl.lTOR llt QUl REMENl'S 'J.7'(I). (b )

R· S_T U G/jAL RE 'O~T I RG SISTCM
l[ l;l).lElTIN, RE tE I~e D SIG"""

un 0 ' COIMlIl ....0 I lITE R.....TlOl<l.L~'
lRCLUDl llG : co. 0[. ~ . S ~ . I . n.

"I"""I""",
HI

(II)

nl )

( 11)

(U ]

(8) POSSIBU [l,USCS Of uv,CCEP1.lJLE RUDIO:;.s

E. £LEC1' I t.\l. PRI "Cl'U~

(lS ]

til 5", NHC; ·Sll'-

(1) "!:l$UI U TO ' IEVUT USE Of ........TEUll ....' 10 STl Tl\lll EQUII'MI:NT IT tIOlU'lHCll.UEO 'USOR$

SlItTT N I tAlST1(lll$t

,,,

lIO~la ~S il'[R,IoToa 1R1V l ~EGH :

(f) lIJTHO~I!EO flltQOJ[~C' 1....:)5 9J .l(. )

'Oll lltD ,u,CTl a S :

111) lJIIIIDU'!l'lED Q)MJII IClTl()l';
Il ) ,~ SI~S ' J.l li

Ul llf;l<'llllNC "On"1'IOM ftIR llln_ snTl!'

Il ) -..~ snn•
• ) lll'!t~ .... I IISTI,U•.ATl lJl SA'En I'ROCIOUllU

EU C_ 6lO[' I C WOP' TAllll n _ I D£NTl n lll~ S''''GU' ctIl£:

(S) OVtlL(II,l Of C~~P ELUYP(JII C ,ROCU;n II S~ RA~I D ~E llU[liC T 'IE LDS
(i) 1 ~ ·ERfUC~CE TO COI<SlJ"CR ClEC':":OII IC _1$ CAUSE D II RA~II,TE~ 1Il"'Ollo.

IITERNI Tl TIlJI Of S. N.R. R[l~l ~:;.s AS REl.RTE D Ttl ' .......n IR .lIiTC~"" Sl~~E':

tf',CCPTS, c . C LECn lCl.~ PRIRCIP\.U

Iii
HI

VOLT.l.(;C
C~DVC TOR . INS\lVTOR
EN[R GI, !'(lw ER
MOl D ' R£OU£NC '

I,LnRloAT I~G CUU £NT. olRl:CT CUIRCNT
O'!~ CIRCUlT. ~lIORT CIRCUlT
fRe QUENC'. Wl~ e l E N'TH

AUDIO FRCOUE~"

ClJIC(PTS :

II I I"Co.o._CC
II ~ACT"'_CE

(S) t""CIllN ce

flHTRICl.L l.I<ITS:

I".,,,, 1I[ 5 1~TlNCe

INllIICTlNCC
l ~pto.o.NCC ",",- T04I ~ '

, . CIRCUIT cc..POIlc.rs

I'II'SI CI l APP'[ARA" t E, APPUClTl OltS, A"D W I[lll TIC S"'OI.$ 0':

HUI l C "Cfl 'C S: ' CGA , <ILO. CEMTI, «uu, MICRO. 'ICO

{I] ~'''Tl CRTSULS
( l) 1ACULJI M ES

18} MICRClf l AAO. 'lcor~AAD
IO} lIEC IUL1'1~., ~ENtT, ~I Lll ~E M !T , HI CR(HeNR'

.....THC"'"'-TlC.... R ClATl OM ~H I PS :

j
"l (lHII'~ LAw or} CUIl ENT .... 0 TOLTAl;( Dl ¥lDUS
13 [lECTRIC.\t PONeR Cll CUlRT IlJIS
u ~fRIU n PARALLEl CM lrtlTl OllS ; OF RE~ lST~. 0' ClPAtlT~. OP l~lIUCTORS
I S) 1\IRIIS TIO, I OLTtGI: . DIllEN! , Mo IMPE!ltNCE TRAltSfOR'Il Tl OR
11) lIDOT IIE ~ SQJU £ VAI,UE 0' A SI NI NlVC Al,TUIlATl'" CUll REN!

t . CIRtuIl C!lIlI"\lIIElIn

(1) METt IS (D' lRSOMVR~ _£"UT )
(e) rus cs

1
10) "",P£lE
11 ) HCRTZ

VOlT
Nl n

",
(11)

(13)

I'MTU CAl. APPElAAOCI. 11 Pt:~. CMRJomRUTlCS. ~''I.IClTl()l';. M D SOt[lU.T!C S"'OLS f'OlI: :

1'1W .\ClTOItSe TWlSfOIKRSIII
OJ

BlIX~ DI_:

I""",
S. PRACTICAL CUCUITS

I. lRn.MlS AND F[[ Dl IR£S

.CCESSII> PH' llCll DIHE~SI(ffi~ OF TH£S£ 'OPUlJ,' HII\H Fl£OU£ ~C' lNTER~AI rol Rt~OHl~CE

~ lIIlTC UI RlOlO f!£oue~CltS:

(1) l HALF·NI,VE DIPol£ (11 A QljI.RTi R_WlVC VtR Tl Cll

CiJN"ON flPES 0 ' FHoLIR£S U~£D IT lIIlTrUR RADI O STlTl~S
FREQUENC' Tll.\NSLIoTI ON ; "I ' I ~G. MULTI PLl Cl.TI OM
RAD1 0l[lr PR I ~ TlNG ; IUDlo f R£QUCNCY SHI n lfY IRG, .... Rl. $PI,CE, ~Kl n

1
'1SIGRll; I~ Fl)IIIMtTHl"
~ D:IlRIU SllIEllN D
6) f'lJ:QI.UCT IIO!U..ATIOM

I
e} c'\ RRIU
10 eAA~ID,""1 D£1 U TlON
14 S'\.RTTCR

N. SIGI<I,LS A~O EMl$SIOHS

".Fl."'I £ Hl~~ltlN npc~ I " I ).
I Ml'tlTUlIE IIOllLUTlOR
S SlNGL£ SltI[1lANO
'I PMISC IfJlRILATlON
~. SI0£1l_0~

ut E ~~tlOPE

lJ) oVCRlIOlXJLlTl ON

I"II
13) ~n tUCU'I S(I' U IMPDSI D _
(1 SPURI OUS [JI1SSI~S

m E"ISSl lJl n PE I I

[l,USE lIID CURt:

trl ItCll'lT[

"I ~lRP(I UI<Ot:S IRlIL [ HIJIMOW I C Cl'1 ~SI~~

(l ) C(II,ll ll Cl.IU
I . IN1[N"'S M O ItE DL I~CS

POP~..U lI'J.TE UI AA~l D AATCNNtS AND THUR C.......CTU1STlI:S:

J'[EOI'OI"T l - P£lll/iCE D' IIl l'_WAJ[ DlPDU. QlIUl[ R N" VI: J[t1ICAl.
RADIITl OII , l,m RMS; OIRECT lIl l1. _ l laU

STIIO'I TOtICS fOR TIIC nOIl\lCI...../ Q NERAl ~S TE!JR RADIO OPt:U,TOR l ICl N~E U-"' I.... UOH
([1_t J S,ll )

I. IlLl..CS .... D REGlU'IOR$

II'r»,,,
'"

U~I ANn .....
PH'SiCAl. D1M[NSI I1l~

(2) QIJ.lO ANTE ....l
( I) 1U1lCAL M D HORlllJI TlL POLU l llTllJl

188 73 Magazine ' May, 1980



1
'1~AAACTUISTIC I MPEt\ANCE
, Sl.l,NOI NG ~A~E AATl O; $]r;JjIFIWC[ Of
III ATTU UATJ CW

flO
{' j

'",.,I'"'"

TAA' .1fT[1fH1.$
1A01ITI0lI RESISTINCE
( ff I CI ERCf Of .....1[N~A
lElOCI TY f l CTOI
WI. TAG( .~O CIIRIEI T fl(J DES
toAOIlG CIl[ I ; l oU E. aNTII ,

St\O'r TllI'l ts flI' tot r.trl ...a: O CUSS WTtIM WIO OII'( u,trIIl U C(!I$[ (lNOIUTIOII
([I_ot U S,II. bu.)

A. RIllES II/jO lI(QIJlAT!(WS
STLel Tlif'I CS f!)ll TIlE """"nUl UnA ClASS .....ITt Ul 11.010 OI'(R,ATOI ueeec u .....llllmJl

W_nt U Syll . bu_l

MOl D Ol'UAtOR MO

(I) USE Of NlATt lll 1A010 ssm urr

'"
UI

1>,

'"I"'I AUflJIATl C COIl TlOl. OF _ n Ull UOIO SlArI OllS , 1. 1(_ )(3)

1

' 1 COIITII:Ol U N~ " .J (o )
8J SYSTEM H[llIOU OI. GUII 91. 1(u )
s STAllClN ! ()£NTlflc.lTIO!l "." (e) ( d) . (t)
10) s TATION UlG REQUIRE f!t NTS 91.1 011c) , (d). (o j . (fl. ( )
I II HE[GHT U NITlTlOll$ Ill ' WTEUR IloIGIO STATI ON lNTENN. l nuCTUIlE$, INCLUDING

FAA llOTl F1CATl0ll elln. l., ....0 CAJ,.ClIU.T1 011 OF HEI GHT /oIOV( AVEU(i( TERRAIN
' 1 .1 50 U .U!,); """,,,dh S

,I>

I":1".,
. , IlUlES ..... O MGUUTtOO

flI[OtJ(Rtt' ......llS .'A1 l1d1 lt TO 1M[ u. S. """"TIUR RADlO OI'(AATot ...O llHIT.T1l'1S
01 N U . USE 11ll:l.-.I IG YAl.I.Tt IlNS I1)II IECIOO I I l 11 .61; 17 .~

S'ACl: _rEOR 1AD10 STATICllrS 11.310
1'\lII1Tl' Of DlI SSl OO 97 .1)
G IU llPEAATI OI M lIAItO SHI PS IJlI AIflCAHT 9~ . 101
...as OI'( llATlOI , ••t 97. :W""H f
POIKTS Of W'tItJll CA' IOO 97 .19

I. OPEIATI~G PROCE DuRU

(2) _ TtUR f AS T· SCAN TtllYlSIOlI

III FlCSI~IL[ rAAOlS~ISSIOll I
,,
"

EI€, ._~.

TIW<S- E(J<,IATOIl .....

c. RA~ I O .... rE n DP-"Atl lJll

(2) I€TtOl IUlST

II>

"
II!>( OF Tn T EQUI PMUT:

C. MOlD WAV! ~RO P AGATI OIO

(~l sat , flYE FlOl1lG
( I) AAOl o.,,\TIO HO'IWl

o. ......TtUI AAOI O ""'-'Tl ct

D. ""...n ul 1\.\010 PMel l a

lISE Of Tt ST EQlJ I PoIE NT:

II I S Pt: CT~ 1,. I U l[l ; Iln l Pl£T OISPUY; 01S 'L.oI1 OF T_l rTU CIlT?IIT S'ECUlP' .
SUO< 1$ e-.1 f"OUID I. Jl( w , lCOlKT IEII Ell ...TI[1£S I N AIIITt Ul AA DI O "'-WIlES

(2) l OCI C PIOlIE; 1N0lCAT1C11 Of HIGH OIllJO STI Tt. I'lI.SI"" sratr

[lECTJIllHIoGOI( T1C CCW~Ul!Ill Tl:

ll) lENI Cl[ HOISE SUP, RESS ION , IGNITIOfo NOISE, AlltItllATO~ M~I NE . STATI C

ll) OIRHTl Oll fiN DING 1[()<I<IQO[S; HET!< OllS fOR lOCATIOlI 0' SI)U RC( 0 ' !,O.OI O SIGN.I.lS

,UrtlllPlANCI L1 MlTlTlOllS Of OS CILLOSCOPE S, M[TERS. FREQUENCY COUNTE RS; ACCUAACT.
FIIl: QlJENCT RESPONSE. $t l.S l U lT

IlECTlt(W.Gll(lIC C~ATIII UTl:

,I>

'"

I2l DIGITAl. SIGlII1.S

I
~ ) INfOllPIITl(lfl I\.\TE ¥S. Urol)o;IDTII
~) PEIK.TO- PE.K YIol.UES OF A S I....ll

TIl'( tOl<STA~T fOl R_C I~D R_ l CI RCUITS (I NCLUDING CI RCUI TS MIT" IIORE n<A~ (ItoE
RESnm . CA,AC I TOR DR I NDuCTOl)
I lPt: lIUct DI.lGItIOIS; lAS I C 'RI~ CI PlES 0' SHIn< C>;..\IT
III'[ DllNa: OF R-l.C Jl(TIIil1tkS AT • SPt:cl ' lE D f1l[ QOJ[lICl
Al K IIII C 01'(11'100 IISI""~[I ~EIS ; IE...... 111I&111I " . _ l flU . AJIG..[

f H l D EHUT TAA~SIHDRS, (M"ANCEHE~T. DEPLETION. lIDS . CMOS. N_CHA1\.~El. ' - CHI~~ E l

OPEllATl OII..... ~Pl lf l [ R I'D """SE·lDc:<lD lOOP I ~ Tt GAATt D CIRCUln
Il00 SUlE S TTL DIGITAl I NnGAATtD C IICIIIT~

l OOO SE.H~ OI)S DIGITI!. INTEW TI D CIICU ITS
llD1COll ; CATItODE III' n.e£

MS! i'IO OLItATJ (IfI , POS1 TlO'< • • IDTII
NARl OW 81ND VOICE NODul.TION
PUK AHPUTt/DE Of A S IGIlA,

I . MTENNAS M O FT:UUN( S

... nNIiI$ rtli S'ACl RAOl IO COI'9UIIClT IIlNS; W • • IE_lOTI<. TRAU I'"
I l.01 llOt l C IIlI I.TilI ; USE AS • STM llAltl Of COI'lI'All S(Jl
1OII.Sl 0 'UTI CAl. IlIO nNUS ; IESlUAIlT 'AmllllS . SPlCI IlG 1M MAItU IlG1">lS
_IC .....TIMUS; .o.owMTAGl:S. DISAllI'.lMTA«S
PII' O< I IlG IoIIltNIII 10 fIU UN( ; DE lT• • ""'"" . SM
' IOI'EIT!($ Of l it. I /l . l i t ••NO 1/2 .AlE l EMGTII SU1 HJlS Of fUCR.IIE$:
SHORTE D. OPEl

t»
IIITIIEIIITI CAL IElITlOl<SHI PS ; CAlClUTlGflS :

r . HE tT.l CAl. " IIICI '1. ($

r , CI I CII IT COHPCJll: Nn

PII'SI CAi. ."[ ......'CE . TY PES . C"A!,O.C1[RISYl CS, APrllCATIOIIS••~D SeHElIITlC STleOl.S fOl :

COIlClpn :

II I PMOTOCOIIDuCTl fE ErFl: CT
2) UPOlE.n ..... ClLUGE/OI SCILU(i[

G. ' I.I.CTICAJ. CIRtIIllS

(I) 0lGI IAl10GIC CIRCUITS; n.IP·nOl' . HlATIVIU.TOR. "" DI OIJIII~ DI.OIJIOATIS
(2) DIGITAl fREQU[N Cl DIV I DER CI RCUI TS , t R'STAl III RKEI , COlI'tTERS
( , ) ~CTIVE AU OIO f1 l I[ RS lISl NG 1~1[G P).TED OPE RATI ONA, ""' llr!ERS

NIGH PERfO~"'~C E RECEIVER CIllAAtTERISTICS

l l) NOISE ' I GlItE. SENSITIV ITY
(S) SEUtTlYl11
IC) DTW'lC WIG[

CAlClUTIOI O. IOlUGES. CUIUIEln • • ' 0 Pl)/E. IN C()ft7I Alll TIIl_ III DIO ORIEII1[O CI . CIII T'S:

1
7) INT!G!,O.I[ O 0Pt:!'!'T10'<1!. AH PL!'I[ . ; f O\. TA6( GAI N, fREQlJU CY IES l'OIIlE
I) r.r.r . CDl'tlON SOURU ""PlI F1£R, I ~PtIT I MPE D.I.~CE

CIRCUIT DESI"' , SEl EcTl Ofo Of CIRCUIT COl1PI)NENT ' . Ul S :

( 9) l-C 'RE~H[CTDR WIN rl XEO ","0 YARI llSlI CAf AC ITORS TO T(Il l: A "lEI fll[ QIi(IC' RA.~GoE
liD) SI NliU SUG( ....... lf IE. TO IlllE OE~UED Fl[ QU[ II(' IESP'(IrSE ., PfIllPE . SUECTICJl OF

' ''ASS M O COUI'I.IHIl CAl'IoCI TOIS

I":1

III
I". j
I> j

'"

I"""

SEII E$ 1oM0 PAAAllH IIH(lKl.NC[
nnes. ENE IGT STORAGE. ElECTROSTITl C.
EU CUOi'\I,GOIElI C

(SI I£ct ll'J:l DEWUITUl NG
( 7) WT1Jlt( EmCT

III

W_T fWEQlJ(1OCT . lAlIOI;I ~TII . .....0 .0- Of e. r.c CI. all TS . CntN ctJllItIlUT YAWn
I'IIlSE "'CU . E'I\IE[I f~lTA6( 101I 0 CUIlIEI T. c l m I£SI STIoIItE "'0 I[J.{T...U
lI(IjU FACT.tII . Gnu ""ISE 1lIQ.(
ErfUTIYt IIlIIATI ~ l'(JllEI , cnEI STS TEII IOAINS 101I0 lOSSES
IEP\.ACENEIT Of VOlTAGE SOO.CE M O HS ISTIYE YOlTIGE OIYl DU MITII EOO IYl lEU
CIRWIT COIISISTING OF A YOl TiGE SOOI CI: AND OIIE IES[ STOR (M APPLICATION OF
TIIEYE~IN' S TH E OI!~ , lISEO TO PltDICT TIlE CURlt NT SUPPli ED n I VOl TI GE DIVIDER
TO I KNOWI lDAO)

c. mCTlCAl tU CU ITS

fOl.T,," IEGlOTOIl CUC UITS ; oaC.ETI .....0 l . rEGlUITI D
_ lIfI U S ; n An A. All. I . C: O'IAACTunncs Of [AO< 11 PE
IHPnMC( MlreN llG I ET\lQIKS; er , 1 , PI-1
Fl lrERS, CONSTAN T ~ . H_OUI~EO • .-,1ID_STOP, IOTCH, 1I0000IN·.ETllOIl. ·THl ORl .
PI_SECTION, T.SH TION , t-SrtTi ON (NOT NE CUSARl TO Ho.o~nE CESIGN EQUITIONS,
KNOW GEN( ....l OCSCII 'TlON . CIlAAACTl:IISTl CS, RESPONSE S. AND APPlI CITI OIIS or
THESE f ILlERS )
OSCIUATOIS ; YA~ IlM 11 PES AND TII£l R .P'1. I CATl Oll~ ; STRlIlllTl

'IOl. TAG( M GUL.oITOR WI TII PASS m 'ISI H OI AIl O URE' . DIODE TO PRDwe:: GllE N OUTPUT
fonAG(
~El£CT COil IItD CAp.ClTOR TO .E ~ONATE . T G"E~ F1lE iltJ l:~ C1

(oj "rnRPllOlA.ATlOIIIUI U( IIUa:
(') eess IIXU.ATI011 tert I FU ENct

CO!ltVT$ :

III I£ACll~E "OWE I
I ) SKIN EHUT

1>,
{"

'"1:1

'"

f . cutlln CCt'I'OII['OT$

"'rslCAl APP(,O.WlCE , TTP[S . C>;..\AAClU ISTICS • .".,ICAnoo . 101I0 so<o llnc SfI'l!OLS
~ TIlE flIllO'HIlC:

j
'l 0100 [$ ; lE NE~ . 1\IiI< NEt . YI ....CTOR . HOT_CAII H I. JtJNt TlOll , "OI NT CONTACT, PI N

TRAASI STOR S , IPN. PNP . J\lNCTIOI<. UIHJlmCT ION, POWE I, GERMI~IIl'I, SILICOI\
SILIC ON COHTIClll[O I l CTIFl E• • nlAC',1 LI GH T EHITT! NG 01001:. Nl:llll lAAP
CI .ST..... lIrT lCE Sst F1lTJ:IlS

ca cun ~U l lill; '$(l fCTlOll Of ClRailT COt'(JI( MT f .....UU:

(111 CO'..cII tOl.U CTllI Ct.IS~ • TV.JISISTOll -..mu; IUS I[TIIl:'lK. ~ I "'AI. IOAIN .
" PUT .uo OUTPUT IlfPEllMCES

112)

(13)

1'W<>I!JllU "0 I EO: II ER CIRl;tlITS _ OCII< .....P'OSE OJ LlO<. AND 11\);. tlS lCAlll, U O'
n..CTIOO :

II} IOODI.OTOIlS; ... . no , .....~(O In TWlSl' l m l f l ...... AII ' li fi ERS
II erneree . Ru n STAG(~ (9 ) If AIlO I f .u.tm ER STAGES

CAl ClIt.TIOlI Of fOlTAG(S. CU RRE~ TS . AIlD "OWEI I~ CCM4Ol1 AllATt UR R,AOI O ORl£n EO CIRCUIT'S :

(lO) C(MoION rqrm C"'SS A TAANS15TCI ",,"Pll fl[l ; lIAS NETWORK . SIGNAL GAI ~,

INPUT AIlO OUTPUT I MPEDANCES

HI
III

, I>

I""'"'"

H. SI GNAlS "'O E~IS~IOIS

E11ISSI OlI TY'ES .... AS . f l . f S
D[fUTl Oll "'-TIO
( l ECTIOHAGOETI C IADI.TIOlI
~ I_E . $.QO.IIJlE. SAI/TOOTII ""-rE fORMS
'UC (NHl OPE _ U RU.TlfE TO A~Eow;[

-_._._--_ __._._ _._ - __ __ __.
eo,t• • of tots bulhU. u _t .. sWNltH 1• .-aotity by too f CC; _lOr
It ..y _ cod I. _ 10 • • I t by ••_ d..1.t .. to .. so._ _ -._._ __._ .

73 Magazine· MaY,1 98O 189



New telescopic tower from Aluma Tower Co,

New Products
from page 28

channel l and 147.330 MHz from
the microphone only, since M 1
CALL and 10k UP and 10k
DOWN keys are built into it. The
offse t can be chosen at will by
means of tne .e 600 SHI FT key,
since offset information and
memory are stored indepen
dently.

Other Controls

l et's discu ss more fully the
function of th at st range rotary
switch in the upper right labeled
OFFSETISCAN. The radio oper
ates normally when this switch
is to the right 01 center. The lei·
ters represent the scan modes
"free," " busy," and "vacant."
This switch is responsible fo r
choosing the scan mode. In this
respect . the rett and right por
tion of the switch range are iden
tical. BUI when the switch is to
the Iett of center, an offset is
thrown in that does not show up
on the d isplay. This offset is + 1
MHz wi th respect to whatever is
indicated on the display while
transmitting . You can have
three nonstandard onsets by
using the j:600SHIFTkeyinad·
dition to the + 1·MHz splil. The
offsets so obtai ned are + 400
kHz, + 1 MHz, and + 1.6 MHz.
The vatue of the offset pro.... ided
by the OFFSET/SCAN switch is
controlled by a crystal and can
be changed to suit indi .... idual
needs. This is particularly useful
if MARS/CAP operation is con
templated.

The PCS·2000 has two trent-

panel selectable re....ers of oulput
power: 25 Watts and 5 Watts.
The row-cower level can be ad
justed from roughly 3 to 7 Watts.
To operate in low power, you
simply pull on th e trent-panel
squelch knob.

There are two push-in lock
switches on the front panel; one
is for adding 5kHz and the other
is for selecting front-panel or
microphone control of ....olume
and squelch. (It's easy to lea....e
the tat ter button depressed and
then forget about it . This hap
pened to me two or three times. I
frantically twisted the trent
panel volume knob, wondering
why the radio was silent with the
squelch wide open!)

Relat i....e power and recei ....ed
signal strength are indicated by
the digital LED S-Irf meter. This
kind of meter gives surprising
detail and is easy to read from a
distance. Since each LED can
vary in brightness, many outer
ent levels are discernible.

Opera tion and Servicing

In operation. this transceiver
is smooth and quiet. There are
no relays . Clicking. popping ,
and squelch tails are hardly
noticeable. The microphone PTT
button must be depressed firmly
to get modulation; pushi ng it
part way in will throw out a car
rier but there won't be any audio.
It wont hurt to mention again
that the OFFSET/SCAN switch
should be to the right of center
unless you're using a nonstan
dard split.

The interior of the rear portion

houses the t ransmitter and reo
cetver circuitry which consists
of four ci rcui t boards, Each can
be remo....ed completely for ser
vicing since all interconnecting
wires can be unplugged. The
construction of the control head
is quite miniaturized . but it
comes apart in a logical and
orderly fashion. This is in con
tr ast to some units I ha ....e seen
which appear to be thrown to
gether wi th no forethought at
all . The physical ruggedness is
as good as any I've seen . The
radio carries a 9O.oay warranty.
All wa rranty inquiries should be
directed to the distributor.

For More Information

The Azeen PCS·2000 is dis
tributed by Amateur-wnciesate
Electronics. 8817 SW. 129 Ter·
race. Miami FL 33176. Detailed
specification sheets are a....an
able from them, as well as
MARSICAP modification Inter
matlon. Se....ere! accessories are
available. including a desktop
microphone, a qcoseneck.type
mobile microphone (both with
all the remote functions of the
standard microphone), toucn
tone modification kit, 6·Amp
power supply, and ts-toot
remote cable with contror.neao
mounting hardware. Standard
accessories are: microphone,
mobile mounling bracket with
all hardware, power cable with
fuse and spare fuse, and memo
ory backup ce lls. The PCS·2000
sells for $299. Reader Service
number 5.

Stan Gibilisco WAtQKV
Miami FL

MOBILE TELESCOPIC TOWERS
FROM ALUMA TOWER CO.

Aluma Tower Company is
now manufacturing fi ....e styles
of mobile ....an toot-mounted
telescopic towers.

These towers will c rank up on
the hea.... ier du ty model to 60 feet
if required. They are manutac
tu red for easy mounting on yo ur
van ladder rack so they can be
cranked up easily when needed
lor use and cranked down easily
for storage.

These quality-made alurm
num towers are tungsten inert
ga s we lded (h eli- arc] f o r
strength. These a luminum
crank-up ....an towers are also
manufactured with a safety stop
for safe, trouble-free usage.

Aluma Tower Company, 1639
Old Dixie Highway, Vera Beach
FL 32960; (30S}-567·3423. Reader
Ser.... ice number 476.

THE PACE
COMMUNICATOR MX

In April of 1979, I dec ided to
buy a hand·held a-meter rig. I
had seen an ad....ert isement on
the new Pace Communicator
MX and, since I was ....ery sat
isfied with my Communicator II,
I decided to buy one. I bought
the Communicator II because of
the excellent reputat ion Pace
has in the commercial two-way
radio field. When I decided 10
buy a z-meter hand-held. the
Pace ads lor the new Communi·
cator MX intrigued me. Then, at
th e TWO-Way Radio Dealers'
Show at Den....e r, I saw one in the
flesh. I was hooked and had to
ha ....e one.

The controls and layout are
not only simple, but also tunc
ticnal. On top is the crwonnne
control, the squelch control, and
the channel selector knob. On
one side is the PTT and the ot t
set selector switch, which pro'
.... ides +600 kHz. -600kHz, and
simplex. On the Ironl is the Hi·
La power switch and the meter
type battery level indicator. The
antenna connector, a BNC (my
favor ite: no fumbling when
switching to an exlerna I anten
na for mobile), and a factory.
wired, external microphone jack
are also located on the top. us
ing 13 diodes, 12 transistors. 1
FET, and 31Cs, the Ccmmunica
tor MX operates in a 16F3 mode.
Pace uses offset rnoc utetcr
crystals 0 1 17.5 MHz for the
+600, 16,9 MHz for the simplex ,
and 16.3 MHz for the - 600
switching. Power output IS raled
only as 1 Wall on high (mine
measured 1.6Watts on high and
.75 Walts on low) into a nominal
50 Ohms. De.... tenon is ± 5 kHz
(adjustable). Spurious nar
monies are more than 50 dB
below carrier level and trequen
cy stability IS better than 15ppm
from - 30° 10 + 60° C.

The receiver is a double
su perheterodyne u sing 16.9·
MHz and 455·kHz I-ts. senstn .... ity
is rated at less than .5 micro
....ctts for 2O-dB quieting or .35
microvolts lor 12-dB SINAD
(mine checked out at .30 micro
verts for 20 dB and .20 micro
vens for 12·dB SINAOj. Image
and recet .... ing spurious rejection
is 60 dB down; serecuvi ty is 60
dB down at ± 12 kHz. Aumoout
put is at least 400 mW at 10%
THO_

The Communicator MX reo
quires only one crystal per etten
nel , weighs 1.03 pounds (with
bat te ries), and measures 6.06" H
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x 2.67" W x 1.64" T. The MX
draws only 300 rnA transmit (1
WI and 100 rnA recei ve un
squelched (25 rnA squelched).

By removing one screw, the
front snaps off, allowing easy
access to all contro ls, adjust
ments, and crvstats. This unit is
a jewel to work on, compared to
many others I have seen.

The Commun icator MX
comes with a .52 c rystal, rubber
duck, vehicular charge adaptor,
and nicad pack. Pace is main
taining a stock of the standard
repeater frequency c rystals, o r
these may be ordered from you r
regular c rystal su pplier. I have
fQund the delivery f rom Pace ex
cellent: less than two weeks!

The Commu ni cat or MX,
priced at $265.00, carries a
dealer-backed factory warrant
l or one year. For further inter
mation, contact a Pace dealer.

Pathcom, Inc., Amateur Radio
Products Group, 24705 South
Frampton ave., Harbor City CA
90710; (800)-42 7· 1796; in CA.
(800)-267·1208. Reader Service
number 478.

Larry L. Vaughan KA5ECP
Los Alamos NM

A REVIEW OF THE KENWOOD
TR-2400 HAND·HELD

I can't remember when I have
been as favora bly impressed
with a new piece of ham radio
equipment as I have been with
my new Kenwood TR-2400. This
new microproce ssor-controlled,
hand-held . z.metee FM rig has
many advanced operating fea
tures that make il compare ta 
vorably w ith many larger mobile
and base station rigs that I have
used.

The TR·2400 covers the entire
z-meter band, with some eoot
t iona! coverage at each end o f
the band for MARS operat ion.
Syn thesized 5·kHz channels are
selected by push ing the carcuta
tor-st yle keypad swi tches on the
front of the rig, and both receive
and transmit frequencies are
di splayed on a large liquid-crys
tal digital readout display above
the keypad on the front panel.
The hquid-crysta l display is on
wh enever the rig is on. It is very
easy to read and is not washed
out by bright su nlight. A t rent
panel switch turns on a lamp to
illuminate the display for night
viewing.

For repeater operation , a top
mounted rotary sw itch selects
th e transmitter offset: + 600
kHz, - 600 kHz, simplex or a

fourth posit ion that allows for
operati on wit h any non-stan
dard repeater spli t by o ffsetting
the transmitter to a frequency
stored in memory.

Speaking of memory. this li t
t le rig has l en programmable
memories! This may seem like a
bit o f overkill at f irst , but if you
are li ke me. you will soon find
that you are using them all! It is
very handy to be able to return to
a frequency Instan tly by sim ply
punching up the appropriate
memory channel.

Memory prog ram mi ng i s
easy: Sim ply push the " M" key
follo wed by a number key (O t0 9)
and the displayed frequency is
entered into the memory chan
nel corresponding with the nurn
ber key that wa s pushed .

Frequencies are recalled 'rom
memory in a similar manner, by
pUShing the " MR" (memory reo
call) key fo llowed by the desired
memory number key. All fre·
quencies stored in memory are
held in storage even if the
TR·2400 power switch is turned
o ff. The memory circ uitry used
draws only 700 microamps from
the rig's battery, so a freshly
charged battery will ho ld the
memories ' content s for o ver
four weeks without a battery reo
charge.

The TA·2400 a lso o ffers very
convenient scanning features .
You can scan the memory ch an.
nets by simply pushing the
" MS" key, and the rig will scan
through the ten memor ies, al ·
ways st a rti ng with m emory
number one. The memories are
scanned at a rate of appro xi
mately one channel per second.
which a llows enough time to
read the frequencies di splayed
as channels are sam pled . A teo
p an el-m ou nted " bu sy/o pe n "
swi tch selects one o f two memo
ory scanning modes. In th e
" busy" posit ion, the rig will stop
scanning on the l irst occupied
memory channel. Scanning will
resume when that sig nal goes
off lhe air. In the "open" swi tch
position, the scanning will stop
on the first memory chann el that
is not occupied . Scanning can
be instant ly stopped at any t ime
by simply pushi ng the " stop"
key.

The TR·2400 also provides a
manual o r " band scan" tunc .
non. Two of the keys on the key 
pad co nt rol thi s feature. If the
"up" key is pressed once, the
frequency will increase by 5 kHz,
and if this key is held down, the
rig w ill scan ra pid ly up the band.

Similarly, pUShing the " down"
key once will cause the Irequen
cy to decrease by 5 kHz, and
holding this key down will cause
t he rig to scan rapidly down the
band. Using these two keys et
lows you to " tune" up and down
the band to search for the
presence o f Signal s. The scan
rate lor th is function is very last
.. . about 80 kHz per second.

You can scan through the entire
4 MHz 01 the a-meter band in
less than a minute.

The TR·24oo has two " lock"
swi tches on the front panel : One
is used to disable the push-to
ta lk switch, the other is used to
disable the keypad switches.
These two funct ions come in
very handy if you are carrying
th e rig in your pocket and don't
want to be surprised by an un
wanted transmission or f re
quency change! The squelch
and on-ofll\tol ume controls are
top moun ted, a convenience
that allows ad justment of these
connors without removing the
transceiver from your pocket.

The liquid-crystal readout , in
addition to displaying the reo
celve and t ransm it freq uencies,
also shows the memory channel
number in use and has four
small tr iangle shaped indicators
that are activated to indicate: (1)

The rig is in the transmit mocle,
(2) th e frequency displayed has
been recalled from memory , (3)
the lamp swit ch is on, and (4) the
batteries need charging.

In addit ion to the frequency
and memory control funct ions.
the keypad also fu nction s as a
full te-kev touchtone pad when
in th e transm it mocle. There is
a lso a swi tch provided to enatne
an In ternal subaudible tone en
coder or PL. Kenwood does not
provide or make available a tone
encoder module, but they are
ava ilable from a number o f
sou rces or can be home-brewed .

A momentary action push -to 
reverse swi tch can be used to
reverse the transmit and receive
frequencies instantly to listen
on the input of a repeater. This
feature is very handy to use fo r
checking to determine if you are
with in simplex range 01 a sta
tion being heard or worked via a
repeater.

Inputloutpu t jacks include an
external speaker/earphone out
put jack, external microphone
and push-to-talk inputs, charger
input, and a standard BNC con
nector for the antenna connec
tion, wh ich makes the antenna
Changing easy for mobile/por-

TR·24DD hand·held from Ken,
wood.

table change-over. This trans
ceiver has separate speaker and
microphone elements, and. like
t he built-In m icrophone, the
remote microphone input is
designed to accept a condenser
microphone. A low-impedance
dynamic microphone can also
be used it a 1 microfarad non
polarized capacitor is added in
series with the m icrophone
"hot" lead to block de.

The battery pack in the
TR·24QO is a s.s.vcn. SOO·mAh
nicad un it const ructed from
ei ght size AA nrcac batteries.

The ac charger that is sup
plied with the TA·2400 is a ca n
s ta n t-c u t t en t charger . The
TR·24oo must be turned off 10
accept a charge from this char
ger, and a full charge takes 15
hours . Optional quick-chargers
a re ava ilable a s acces sory
items.

Like most hand-held rig s, bat
tery li fe is on the short side. bul
if you listen much more than you
transmit, you will get surprisinq
Iy long operation from a ch arge.
Using a Iabotatory-q rade digital
multimeter, I measured battery
c u rr en t dra in as f o ll o w s :
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ecuercnec (or scanning)-27.2
mA; SQuelch open, audio at min
imum-37.6 m A; receiver at
" normal" audio level-4O.0 mA:
very loud audio volume level
50 to 100 mA: t ransm itt ing -525
mA; display lamp on-25.0 mA
addit ional.

The above curren t drain con
di tions would correspond 10 bat
tery charge li fe co nditions as
touows: co ntinuous souercnec
-18.4 hours; conunuous receiv
ing- 12.5 hours; continuous
Iransmitting-O.95 nocrs .

A realistic example of com
bined operat ing time would be:
'I, hOur transmitting, 8 hours
receiving and scanning.

I've found the TR·2400 to be a
very smooth working Iitlle mao
chine! Not only is u a great li ttle
portable rig, but I've found its
many convenient features make
it a very good performer for
mobile operation as well! Using
a maqnetic-mount 5lB·wave
whip antenna on the root of my
car, I have no trouble at all hit
ting my favorite repeaters with
the TR·24OO's 1Vz Watts output
... and the TR·2400 is small
enough that I even have room
for it in my compact car.

Audio Quali ty is excellent,
both on t ransmit and on rece ive,
and when used with a larger ex
tern al speaker, the rece iver
sounds as good in my base sta
tion as any z-meter rig I've used.
Receiver sensitivity is excellent
... much better than I would
have expected from such a
small package.

A radio this small with all its
sophisticated features could
have been described by a
sc ience fiction writer twenty
years ago. Today, it's merely
taken fo r granted as a product
o f our expanding technology.
My overall impression of the
TR·2400 is that it is a terri fic rig
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... almost th e ultimate in a
hand-held. But I'm an old "rut
picker" who can f ind fault s w ith
anything. and I have three minor
nit s to pick w ith th e TR·24oo:

1. The low battery indicator , in
my opinion, does not give suff i
c ient "early warning" of a low
batt ery co nd ition. When the low
battery indicator co mes on. you
have to say yo ur 73's fa st ... be
cause there is only about one
minute o f t ransmit t ime remain
ing!

2. There is a slight delay o f
about a hall second after the
push-to-talk switch is pressed
before the rig actually starts
transmi tting. ThiS ta ct must be
constantly kept in mind or the
first part o f a transm ission can
be clipped out !

3. When using the earphone
supplied with the TR·2400. there
is a very loud and annoying click
th at occurs on squelch break.
I've found that adding a 200- to
6OO·0hm resistor in series with
the earphone reduces the ear
phone's sensitivity sufficiently
to allow a higher volume control
setting to be used. This euec
tlvety reduces the click sound to
a to lerable level. I would sue
gest USing a 1/8·Watt resistor
and installing it in th e earphone
itself. rather than at th e ear
phone jack inside th e rig. as th is
method will st ill allow for driving
an external speaker from the
earphone jack when desired.

The TR·2400 price class is
under $400 and it comes com
plete wi th mead battery pack.
charger. earphone, wrts t st rap.
and rubber flex antenna. co
trona! accessories include a
leather hotster ca rrying case. a
spare battery pack. a service
manual. and Quick chargers for
both ac and tz-vou de that will
fully ch arge a dead battery in an
hour and a half.

In conclusion. the TR·2400 is
a superb portable t ransceiver. I
can only think 01 one thing that
it is lacking: a signal strength m
creator . (I th ink a " bar graph"
type indicator mcorporated m
the nqufd crys tal display would
be great for tn e a -meter tunc
tion!) Not only is this new rig a
lop performer. but it is also one
of th e best looking rigs I' ve seen.
I've fou nd that carrying a per .
table hand-held o f this type will
attract a lot 01 atten tion h om
ncn-nams. II's a great way to
start up a conversation and m
troouce someone 10 amateur -a
oro. Trio ·Kenwood Commotvce
nons. toc.. 1111 West Walnut.
Compton CA 90220.

John Rehak N6HI
Garden Gro ve CA

SPECTRUM'S nC100
TOUCHTONETM

DECODEWCONTROLBOARD

The TTC roucn-ronet oe
coder/Control Board is designed
to remotely sw itch a contro l
function in a repeater or other
rad io system by means of a
l-dig it toucntone control code.
The board can be used lo r
various on/olf applications, in
c luding tra nsm itter o n/o ff .
autopa tcn on/off , PL onloll ,
high/low powe r, and audio onl
off, for selective calling using in
dividual codes, et c. The aud io
tone input to this board can be
from the repealer's receiver, an
auxiliary rece iver, a land -tine
link or any other audio source .

The TIC1 00 employs a digital
anti·lalsing design which pte
vents fa lse triggering of the coo
trot func tion by st ray no ise.
vo ice , or other tones. Al so, the
correct tones must be entered in
the correct sequence or the c ir
cuit will not tr igger.

The output switching circuit ry
can be jumper-wired to produce
a 5-V TIL level trigger pulse, or
latch on or off. Two transistor
switches are provided to trigger
external c ircuitry , e.g., relays,
external logic, etc. These tra n
sistor sw i tc hes can si nk a s
much as 100 mA each. The
l-digit code can be changed in
the field With a minimum of ef ·
fort by Changing jumper w ires
and retuning the decoders. Five
phase-Iocked·loop tone decod·
ers are provided on the board for
good tlexibtlity in tone selec
tion. Multi-turn cermet trimpots
are used lor ease of "setabili ty"
and maximum s tabil ity . Lew
current -draw CMOS logic is

used (TIl compatible).
Spec t rum Communica tions,

1055 W. Germantown Pk., Nor
ris to wn PA 19401; (2 15r631
1710. Reader Service number 68.

HDRJOO ROTATOR

Telex ' s m od e l HDR 300
matches a rugged heavy-duty
rotator wi th a digital-readout
con trol console. This is a mut
ta rynnouet rtar grade rotator
which is priced to be practical
for amateur use. The model
HOR300 eas ily handles up to 25
square feet 01 antenna area
with an additional 15% safety
marg in -even in high winds !
This new rotator has muscle to
spare, w ith a stall tor que 01
5000 inJlbs (567 Nlm) - hig her
than any amat eur antenna rota
tor currently on the market. II
also features a brake ho ld ing
torque of 7500 inllbs. (850 N/m)
and a mechan ical t ravel of
390° . The HOR300 will support
500 Ibs (227 kg) , will accept
masts of 1 ~/..' (44.4 mm) to 3"
(76. 2 mm) o.d. and uses a
24-vol l ac motor l o r saf e, re
liable operation.

The state-ct-tne.art cont rol
console feat u res a digital
azimuth readout which is ac 
curate to :t: 10_ The brake is
automatically engaged wh en
you turn the rotat or 011.
Furthermore, the brake release
and rotati on funct ions ar e
separate, ensuring comp lete
brake control and extended
rotator li fe. A single eiqht-con 
ductor control cable connects
the rotator with the control con
sole. Telex Communications,
In c ., 9600 Al dric h Avenue
South, Minneapo lis MN 55420;
(6 12)-884·406 1. Reader Service
number 316.

HUSTLER ENTERS 22O-MHZ
AMATEUR BAND WITH

INTRODUCTION OF ALL-NEW
1'I.·METER 7-DB GAIN

VERTICAL FIXED STATION
ANTENNA

The all-new Hustler 22().MHz
vertical fixed stat ion amateur
antenna, desi gnated the Model
G7-22O, was recent ly introduced
by Hustler, Inc . The G7·220
marks Hustler's ent ry into the
now-popular 220-MHz band and
com pl ements t heir exis t ing
base and mobile amateur anten
na line. The superior 7 dBgain 01
the antenna, for both transmit
ting and receiving , makes it the
most powerfu l omnidirectional
1w .meter antenna avai labl e.
The an-new rugged design ottne
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Hust ler G7·22O antenna keeps
the signal rad iat ion pattern at
the lowest possible angle to the
horizon for maximum efficiency
and longest range.

The Model G7-22O has an swr
01 1.5:1 across its entire 5-MHz
bandwidth, wi th swr at reso
nance of 1.2:1 at the antenna.
The radiating element 01 the
Hustler G7·220 is de grounded
lor static discharge and the
antenna has a 5O-0 hm teed
point impedance.

This new Hust ler 220-M Hz ver
tical combines the lat est amen
na techno logy and the best
available co n os ton-res tst ant
materials lor ext ra-tonq life.
Only Hustler uses all stainless
steel hardware in amateur and
pro fe ssiona l product s . Each
component is precisely built for
quick and easy assembly.

The 122"·long vertical ere
rnent and tour 14)/. "· Iong rad ials
of the G7·220 are made from
h ig h·s tren g t h h e a t -t reated
aluminum. Each radial is 31 16"
o.d. The G7·22O·s N·type connec
tor, used on all new Hustler
amateur vert icals, provides a
t ight all-weather seal and vir
tually per fect rf charac teristics
under all condit ions.

The G7·22O weighs only seven
pounds and is easily mounted
on any vert ica l support up to
, )/. ~ o.c. Wind load ing of the
antenna is only 26 pounds at 100
mph velocities.

For further informat ion on
this o r other Hust ler product s,
wr it e Hustler, Incorporated ,
3275 North B Avenue, Kissim·
mee FL 32741. Reader service
number 305 .

HEATH INTRODUCES A NEW
AMATEUR RADIO TRI·BAND

BEAM WITH HEATHKIT
ASSEMBLY MANUAL

Heath Company, the wor ld's
largest elect ronic kit manutac
tur er, appears to have good
news for any amateur who ever
tried assembling a beam amen
na. The Heathkit SA·7010 tr io
band yagi comes with a step-by 
step manua l, something the
ham community has been ask 
Ing for .

This a-element 20-, 15-, and
to-met er beam features three
active elements on each band
and is said to give 8.3 dB actual
gain over ad-pole. Front-to-back
ratio is listed at 25 dB. A sepa
rate ref lector is provided for cor.
rect monoband spac ing on 10
meters . Vswr, accord ing to
Heath, is less than 1.5:1 at

resonance on each band. The
SA·70tO is rated for fu ll lega l
power.

The boom length of this t ri
bander is 16 feet, with a longest
element of 31 feet. Turni ng
radius is 17 feet, 5 inches, and
wind surf ace area is 5.8 square
feel.

Because of the detailed in
struc tion manual , Heath ex
pects this new beam to be
popu lar not only w ith individual
hams, but al so w ith amateur
radio c lubs who seek easy
assembly for Field Day use.

Heath Company is a subsid
iary o f Zenith Radio Corpora
tion. Heath Company, Benlon
Harbor MI 49022. Reader Service
number J03.

TE·12P PROGRAMMABLE
TWELVE·TONE ENCODER

A new product recent ly reo
leased by Communications see
ciali sts is a programmable
twelve-tone encoder, available
in either subaud ible or burst
tone conf iguration.

In the suoaucnbre range, this
encoder w ill allow the program
ming 01 twelve standard fre
quencies from 67.0 Hz to 203.5
Hz, and in the audible range.
burst tones may be selected in
the range of 1600.0 Hz to 2550.0
Hz in 5O-Hz increments. Addi
tionally, there are thirteen other
f requencies available wh ich
may be used for either burst or
test purposes.

This encoder is housed in a
durab le plast ic case measuring
5.25" x 3.3" K 1.7" and is com
plete w ith mounting bracket and
hardware. It may be powered by
voltages from 6 to JOV de vnres
ulated at 8 mA and provides a
row-Impedance, low-distortion ,
adjustable sine-wave output of
5 vo lts peak-to-peak. Reverse
polarity protection is built in.

Programming each channel
01 this encoder is a simple mat
ter and can be done in seconds.
A 5-position DIP swi tch is fu r
nished for each of the twelve
channel s. It is merely a matter o f
setting each switch to the prop
er ON and OFF posit ions to
achieve a binary-coded frequen
cy.

The output level is flat to
within 1.5 dB over the enti re
range of frequencies selected.
In the low frequency range, the
frequency accuracy is :!: .1 Hz;
in th e high frequency range, the
accuracy is w ithin :!: 1.0 Hz.
Subaudible tones are designat
ed as Group A tones and audible

freq uenc ies are Group B tones.
No counter o r other Irequency
measuring device is needed to
set frequencies.

A full one-year warranty Is
provided if the un it is returned to
the factory for repair. Communi
cat ions Specialists, 426 West
Taft Allenue, Orange CA 92667;
(714r 998-3021 (California); (800)
854·0547. Reader Service num
ber 15.

REGENCY KSOO
PROGRAMMABLE SCANNER

Regency has come a long wa y
since the introduct ion of its
"Touch," a programmable VHFI
UHF scanner. The K1 00 was a
distinct improvement , and the
new K500 has even greater tfex t
bility.

The K500 toncws the st yl ing
01 its predecessors. Two touch
pad clusters provide frequency
entry, frequenc y banks, and
commands. Frequency range o f
the K500 is identica l to that 01
previous models: 30-50, 144-174,
and 440-512 MHz FM.

The " 500" n o menclature
re fe r s t o the 545 prepro 
grammed ROM channels. By
pressing one of three service
search keys, the listener may
scan specific frequencies as
signed to police, fire, mobile
te lephone, and weather.

Addit ionally, 40 touch -ent ry
RAM channel s may be pro
grammed to any frequencies
within the tuning range of the
scanner. Because they are in
f ive banks of eight channels
each, it is possible to swi tch in
and out sets of frequenc ies at
will . This is handy lor proqram
m ing ham repeaters in one

bank, ambulancetemergency
channel s in another, i-I frequen
cies wh en using the receiver
with an external co nverter, and
soon.

I was pleased to see that the
scan and search rate 01the K500
was 15 channel s per second .
One difficult design challenge in
sca nning receivers is providing
good tracki ng of the rl stages
while the frequency is changing
rapidly. Coupled wi th the large
burden 0 1commands on the mi
c roprocessor in such a sophisti
cated piece 01eq uipment, rapid
scan/search rate is a real bonus.

Channel spacing is automati
ca lly 5 kHz on VHF, 12.5 kHz on
UHF. Fourteen other increasing
channel spacing increments up
to 75 kHZon VHF and 187.5 kHz
on UHF may be com manded at
w ill. Selectivity is a sharp:!: 7.5
kHz at 6 dB, :!: 18 kHz at 18 dB.

Scan delay is selectable as
either .6 or 2 seconds, while
search delay i s 4 seconds
(nominal delay t imes).

While the LED d isplay is st ill
sma ll when compared to those
on compet itive models, it is st ill
c learly visible from the operat
ing position. Including the three
dillerent frequency range dis
plays, nearly two dozen types of
readout s ignals alert the user to
various programming options
and warnings. Power tenure.
out-ot-oand entry, low battery
voltage lor memory, weather
channel selected , and many
other status signals will appear
automatically as appropriate.

The K500 has a buut-m clock
wh ic h c a n display hours ,
m inutes, and seconds. In add i
ti on , an alarm can be act ivated
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New code reader tram Microcraft.

MICROCRAn
MORSE·A-WORD
CODE READE R

An eight -chara cter Morse
code reader has been intro
duced by Mic roc ralt Corpora
tion for SWLs, beginners, and
veteran amateur radio opere
tors. It accepts audio signals
trom a communication receiv
er's headphone jack or loud
speaker and displays the de
coded characters. An text char
acters -ueners.numeral s, punc
tuation marks, special Morse
symbols and word spaces - are
shown sequentially on t he
display in moving charac ter
fashion. Code speeds of 5 to 35
wpm can be copied depend ing
on the sett ing of the Iront panel
cont rol. The MORSE·AWORD
also includes a built-in code
practice oscillator and moni tor
speaker fo r Morse code practice
sessions . Complete ki ts and
wired and tested versions are
available. It measures 7.37"' W x
5.75" D x 3.37"' H. Net we ight is 4
tbs . For more in fo rm ation,
phone or write M,crocraft Cor
pora tion, PO Box 513, Thiens
ville WI 53092; (414)-241·8 144.
Reader Service nu mber SO.

Robert B. Grove
Brasst own NC

Regency Electronics, Inc., 7707
Records St" Indianapolis IN
46226. Reader service number
477.

for activating a tape recorder
any time the squelch breaks.

Search-stored f requencies
are automatically wri tten into
bank 5(1). The ent ire ba nk may
be moved to another bank (100
through 400), freeing up bank
500 for another eight intercept
ed channels, or the former eight
may be written over alter review
ing the frequencies merely by re
activating the search/store func
tion,

Another feature of the K500 is
its ability to count the number of
transmissions intercepted on a
channel up to 32,767, For exam
ple, if you would like to know
whether a local repeater gets
much use but don't particularly
feel like listening to it all day,tet
the K500 do it for you.

The count feature is atso a
handy research tool for deter
mining the activi ty of esstqn
able channels to determine the
one which is least likely to have
Interference from o ther users.

One unadvertised advantage
of the KSOO (and the KtOO as
well) is its uniq ue ability 10 be
programmed beyond its aover
trseo frequency range. Simply
by pressing the decimal key im
mediately before entering the
desired frequency. the lower
limit of the tuning range may be
extended several megahertz.
The upper limit is extended
slightly,

For furt her informat ion, wri te

""o

are listening. While this may
take some getting used to, it is
unlikely that any information
will be missed during the brief
split-second intermission.

During search, active chan
nels w ill automatically stop the
search funct ion and display
their frequencies. By pressing
the "STORE" key, up to eight of
these frequenc ies may be
stored automatically in memory
for later recall. This permits the
user to leave the receiver unat
tended, returning later to see
what frequenc ies came up dur
ing search. He may fu rther iden
tify the sources of any t rensmrs
stone by the use of the auxiliary
funct ion, an automatic switch

o
,- /I "/1'-" TI ,,_ ,~ - ~~ ,_, " ,_ .11
- - --~

by the operator.
A weather alert function is

selectable in the scanner; when
the National Weather service
broadcast s a warning tone, the
scanner will automatically lock
on the weather channel to pro
vide the message regardless of
the present functional status of
the scanner (other than search
or time). It is defeatable if not oe
sired.

A priority channel is al so
available for any locallrequency
of importance . When the priority
funct ion is engaged, the recelv
er w ill sample the prioritized
channel eve ry two seconds,
causing a brief interruption in
any transmission to which you

!Ham Help
I would like to build the 140·

Watt scud-state linear amplifier
(1.6-30 MHz) described in the

1979 and 1980 Radio Amaleur's
Handbook. tl anyone has Iocat
ed the parts to build this unit as

described in the book, please
contact me.

Most important to find are the
Ferroxcube VK200 19/4B, Stack·
pole and Fair-Rite Products fer
rite beads and co res, and the
hea t sinks: Therma lloy 6 153 or
Aavid Engineering 6O t 40 extru-

sian.
tI anyone has schemat ics of

th is type 01 amp (broadband,
l00-Wall or more), I w ill pay for
co pies.

John Pisarski
114 Evans Road

Norrist own PA 19403

Jack C. Petree WB40VX
3232 West Ridge Road, SW

Roanoke VA 24014

I'm looki ng for a Sams' book,
101 Ways to use your Sweep
Genera/or, TEM·'.I would li ke to
buy or borrow and return .

B. J. Wenner VE6WN
Box 66

Ral st on, Alberta
Canada TOJ 2ND

I am trying to contact Edward
H . Dollar, wh o operated as
KZ5SD (s ilver do llar). Any mtor
malion regarding his present ad
dress will be greatly apprectat
ed.P.O. Bo. 7492

University Slaton
Provo, or 64602
601 -37S-39Cl21374·1547

Kit $49.95
Assembled $64.95

Update your rig to convenience_ ......

~lII'lbonS ' lAl ~ 5¥Ohs0l1ZV, 12 ..... or less: Zon-hiwe-ltw1I~; ZOUl-ll>-les$thBnSOotms. (til The DOAdaJ*:lt

has lIS ()fIM1 DC .::t'o:::atJDn ard ilIern;l syslEm. W. oed any 6 .3 II oentortap Irallsloliie. DaringOn
Speaty you" rig; HealtU I-fN 100-101-104 . $8 seees 15 fT\Ie: Kenwood T5-520, Industries
900, J·599, R-599. v_ FTfll (E)(E)~ Fr·300, 400. Senes, FTDX-560:
Drake TR4 (e), Twins:Hlllhcratle<Ff'M..300.Mark III; Tempo One;Galaxy V.GT550.

DIGI-DIAL
A d t

Tumsenyfrequency counte< onloanabsolutalyaccurated;g;lal

a IJ Cr displayl Inexpensive! W~h contJlual d'splay 01 both lransm~
AND RECEIVE MODE freQuencoes - as taslllS}'OO ll.m YOI6
lra"sce._ dial .

OperaliOrl requoree ol'Iy II coo .0000000og catIIe Ie Irll., . .. lIariable Frequency CMpuI '*"'- Tran9IaIes lIFO 0UllU Ie 2
IfYu 2.!iOOrrHz, Nonemar cornodionsor •• lUdiIiCllliCWlnece "'Y. ......ecl maruaI irrided 3\'I- .:r x r deep.
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Corrections
In the article, "Lab-Ouality Hi I

Supply" (Marc h, 1980), th e fo l
low ing change s should be

made:
1) In Fig . 3, page 89, th e arrow
from the anode of D3 should go

to R24 only, not to A22-R23 as
indicated.
2) On page 90. column t . unes 11
and 12 should read. " those
res i s tor s . R2 - R6, R34 , and
R9-R15, are necessary to pre-."

A corrected Fig . 4 also ap
pears here. There is a wiring..

change at 08 and the addit ion o f
m iss ing pin numbers on the PC
card block.

We apo logize lor the errors
and any inconvenience wh ich
th ey have caused.

Susan Philbrick
Ass!. Manag ing Editor
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Revised Fig. 4 , " Lab·Qualit y Hi I Supply."

Ham Help
I would appreciate any inte r

mauon I could get on mods lor
th e Kenwood TS-82OS. mods 10
expand the frequency range 0 1
the Clegg FM-28, and rntcrma
ti on to convert the Fanon model
IC·500a o r Cour ier CWT·50
e-cnannet CB nancne-tatktes to
len meters. Thank yo u.

David K. Gordon
WB2YUJINNNeWNI

155 Nimbus Road
Holbrook NY 11741

I would like to get in 10uCh
wnn anyone who IS interested In

improving the Macro tronics
M650 AllY program.

David L. Shiplett WL7ACY
5062F Polaris Street

Eielson AF B AK 99702

I need informat ion on fin ng up
a Globe Electronics transmitter,
model HG·303, operat ing man
ual o r ptam.English tnstru c -

t ion s . I w i ll g ladly pay lo r
any reproducing or shipping
charges. Many thanks.

Frank E. Jankowski N3AWO
3225 Gaul Street

Philadelphia PA 19134

I desperately need a manual
and schemat ic for an AT·8411
PAC-77 f ield rad io . rye tr ied
ev eryw here , i ncl uding Fair
Rad io. I w ill pay lo r any Shi pping
or copying charges. Any help
would be greatly acorecratec.

Tommy Norris
Rt. 1, Box 412

Au burn KY 42206

I would like a mint -cond ition
Wilson 220·M Hz transce iver,
preferably with tc ucntone1M

pad -cash or trade.

Charles M. White, Jr., M.D.
PO Box 8577·A

Greenville SC 29604
(803r242·5642

I'm look ing ' o r a Collins
KWS·1 transmiller, a PTO as
sem bly #70E23. or component
parts. Please include descrip
tion and prepaid prices. Thanks.

Graham G. Kent W7CZL
13387 Lester Road NW

Silverdale WA 98383
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Leaky Lines__--'
from page 14

cotlin, with a bug under his right
hand. A power supply was also

Contests
from page 25

ceived, band used, type 01 emis
sion, and mult ipliers claimed.
Summary of score and checklist
will be appreciated. Mail entry,
with a large letter-etzed SASE
for return 01 awards and sum
mary, postmarked by June 1st
to: Atlanta Rad io Club, Inc. , ac
Johnny Jones WD40PT, 1671
Bristo l Drive, Atlanta GA 30329.
Standard disqualification rules
will apply.

WORKED ALL BRITAIN
CONTEST- HF CW

Sta rts: 0900 GMT May 11
Ends: 2100 GMT May 11

There are 5 Worked All Britain
Contests during the year. The
lirst was on March 30th, but the
inlormation was received too
late lor publication. The remain
ing dates are shown in the ca l
endar.

All contacts must be made
using CW on the 20- to to-meter
amateur bands . Operating
classes include: single- or multi
operator, single- or multi-band.
and SWLs. In the case of multi
operator, only one transmitter
may be used at any time. There
is a special section fo r mobile
operators.
EXCHANGE:

RST. aso number from 001,
WAB area and county. Book
numbers and districts may be
requested, but are not manda
tory as part of the exchange.
SCORING:

SCore 5 points lor each com
pleted aso. Stat ions may be
worked on other bands lor extra
points.

Multipliers lor UK contes
tants are each WAB area and
each overseas country (DXCC
list). In addit ion, Aroemev .
Guernsey, Jersey, and Sark
count as separate countries.
The remainder of G, GO, GI, GM,
and GW count as one multiplier
only.

Mult ipliers for overseas con-
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interred. Both an ac line and a
co axial cable were to be run
from the casket, 10 be attached
to a power outlet and an anten-

testants are each WAB area,
county, and each G prefix (G,
GO, GM . and GW). Mult ipli ers
count on eac h band, t.e., a sta
tion worked on three bands = 3
multipliers.

For mobile entries, every con
tact made lrom a different area
will count five points, but Ihe
multiplier counts once only (for
example, mobile sta t ion from
ten di fferent areas-score is 10
times 5 points, but only one mul
tiplier for the mobile station).

AWARDS:
Certificates for the leading

contestant in each class or en
try. For awards, each G prefix is
separate. There will also be cer
ti ficates issued to the leading
contestants from each OXCC
country and also to SWLs. cer
tificates for 2nd and 3rd will be
issued il there are 10 or 25 en
tr ies f rom a particular country or
call area.
ENTRIES:

Logs must show the title 01
the contest , name and lull
postal address of the contes
tant, aoo details, total points
claimed, mult ipliers claimed .
and the full details of all oc
erators when munt-ooerator en
t ry is submitted. Logs must be
sent to the Contest Manager:
A. L Senter G4BFY, 27 Station
Road. Thurnby. Leicester LE7
9P1N, England.

Entries must be postmarked
not later than one calendar
month following the date of the
contest and must be received by
the contest manager not later
than 40 days following the said
contest. A signed declaration
that the station was operated in
accordance with the current li·
censing conditions must ac
company all entries. It is a con
dition of entry that the decision
of the WAS Contest Manager
and the WAS Committee shall
be absolute in the case of
dispute. For SWLs, all stations
logged must be participating in
the contest and giving serial

na rigged in a nearby tree.
Thai is ali i know of this mat

te r. but I would dearly love to
know whether these arrange
ments were carried out when
they planted this fellow. I don'!
know how long they maintained
a vigil on the appointed rrecuen
cy , or indeed, whether anyone

numbers wh ich must be logged.
The results will be reported to
the RSGS and the Contest Man
ager will supply a detailed result
sheet on receipt of an SAE on or
after November tst.

DOGWOOD FESTIVAL
a s o PARTY

Saturday, May 17
1300 to 2200 GMT

Operating on six amateur
bands with the club call
WB 1cao, members of the
Greater Fairfield Amateur Radio
Assoc iat ion will explain the
significance of the community
wide Dogwood Fest ival during
asos. Contacts will be con
firmed with a special com
memorative aSL card . Stations
wishing to work the Dogwood
Fes tival station, WB 1CaO,
should check these SSB tre
cuencres: 3975, 7235, 14330,
21420, and 28710. FM operation
will be on 146.55 simplex .
Special aSLs will be sent upon
receipt of an SASE or IRCs to:
aSL Manager Grace von Stein
WB1GVZ, 248 Euc lid Avenue,
Fairf ield CT 06432.

The Dogwood Fes tival cele
brates the blossoming of 30,000
dogwood trees. Fairfield's orig
inal white dogwood trees were
p lanted in 1795, with pink
varieties imported from Japan
100 years later. The Dogwood
Festival began in 1936 and to
day thousands 01 visitors flock
to the historic area when the
dogwoods are at the height of
their bloom.

TRI-STATE aso PARTY
Sta rts: 0001 GMT May 17
Ends: 2400 GMT May 18

The Tri-State Amateur Radio
Association is instituting a new
award to establish an aware
ness 01 amateur radio in the Tri
State area. This a s o party is in
tended to he lp kick off the new
award program. Look for Tri
State act ivi ty on the following
f requencies : Phone - 3935 .
7235,14280,21380,28575; CW
3550.7050, 14050.21050,28050.

For the purpose of this award,
the Tri-Sta te area will consist of
those parts of West Virginia,

ever took the thing seriously
enough to monitor lor the signal
of the decedent , whose call let 
ters I can no longer recollect.

But, please, if anyone knows
anything about this, I'd be
obliged greatly if you would
drop me a line about it. Talk
about hidden transmitter hunts!

Kentucky, and Ohio that lie w ith·
in a zc-mne radius of Hunt ing
ton. West Virginia.

To qualify for the award, an
amateur recto station Within the
cont inental limits 01 the Uni ted
Sta tes must submit proof of
2·way contacts wi th 10 amateur
s tations within the 'rt f-State
area, 4 of wh ich must be mem
bers of the Tri-State Amateur
Radio Association. Stations
outside the continental limits of
the United States need only 5
contacts wi thin the 'rn-State
area, 2 of whi ch must be memo
bers 01 the Tri-State Amateur
Radio Association. A contact
with a Novice station within the
Tri-State area will count as two
contacts toward the award .
Contacts may be made on any
amateur band; however, not
more than 1 contact can be
made th rough a repeater.

Only contacts made after
May 16th may be counted
toward this award. As proof of
contact, do not send aSL cards.
send a copy of the log listing
ca ll letters, date, ti me,and band.
Do not send an SASE. This log
must be verified by two other
amateurs or an o ff icer 01 an
amateur radio club and mailed
to : TARA, Attn : Jim Baker
K8KVX, PO Box 1295, Hunting
ton WV 25715.

FLORIDA a so PARTY
Starts: 1500 GMT May 17
Ends: 2359 GMT May 18

This is the 15th annual Florida
oso Party sponsored by Florida
Skip. All amateu rs worldwide
are elig ible and invi ted to part ici
pate. All amat eur bands may be
used. All stations wi ll separate
phone and CW logs. A station
may be worked once on each
band on each mode. Neither
crossband nor crossmode con
tacts will count tor contest
c redit . Florida statio ns may
work other Flor ida stations, but
for contest points only. Out-of
state stations may not work
each other lor contest credit.
Contacts made on repeaters do
not count for credit.

Florida stations will be divid
ed into two cl asses. Class A sta-



nons are those operati ng porta
ble or mobile on emergency
power and running 200 Walts or
less inside Flo rida but outside
01 their home counties. Class B
stat ions are all other stati ons
operat ing in Flor ida .

Each entrant ag rees to be
bound by th e provisi ons of the
con test an nouncement , the
regulations of the applicable
licensing author ity. and deci
sions of the f lorida Skip con-

te st commit tee. wh ich are final.
EXCHANGE:

Florida stations send RS(T)
and county of operat ion. Others
send RS(1) and US state. cena
dian prov ince, or country.
f REQUENCIES:

Phone- 3945, 7279, 14319,
21379,28579,50.2, 146.52,

CW - 35 55 , 7055 , 14055 ,
21055,28055.
SCORING:

Florida stations count one

point per aso with oct-et-state
or other Flo rida stations. Multi
plier is th e sum 01 states (49
max.), provinces (12 max .), OX
countries (25 max.), and ITU
reg io n s (5 max .) ac tua l ly
worked ; maximum multiplier is
9 1. Others count 2 po int s per
a so wit h each Flori da station.
Multiplier is the number of dif
ferent Florida counties worked
(67 max.). Final score is the prod
uct of aso points and the multi-

pher. Class A stations only mul
tiply score by 1.5 to obtai n f inal
total.
AWARDS:

Certi ficates lor phone and
CW to th e top single-operato r
score in each state, province ,
OX country, and each Florida
county. There are also 5 plaques
10 be awarded as lo llows: high
single operator in Florida and
out-of-state, CW and phone, and
the Flo rida club with the highest

RESULTS OF THE 1979 MICHIGAN OSO PARTY
Sponsored by the Oak Park Amateur Radio Club

Results

MICHIGAN RESUL TS

OUT·Of·STATE RESUL TS
State Caff Score
Arkansas WD5GZl· .15

WA5DTK .15
California N6MU· 1,680
Delaware N3AHA" 664
Florida W2HAE/4· 264
Illinois K9BG-- 8,400

WA9FET 54.
K9CW 2'.

Maryland W3PYZ· 2,SOS
Massachusetts WB1ANT· 2.7
Minnesota WArJRMG· 198
New Mexico KB5DO* 35
New Jersey AJ2X· 918

WB2YOF 96
New York N2RT· 2,139

K2POA 28.
North Carolina WD4JBl" 220
Ohio WBSYDN· 4,50S
Pennsylvania K3NB· 7,072
South Carolina WA4YUU" 2.
South Dakota WDrJBMS· 'SO
Tennessee WDSCKPW .55
Texas WA500B· 94'

WDSDKJI5 9.
W5VD ••

Wisconsin K9GTC" 220
Canada VE3KK· 2,016

255,069·· •
103,668
43,426
1S,S65
5,2S0
1,42S

Tuscola
Macomb
Oakland
Oakland
Midland
Macomb
Lenawee
Lenawee
Macomb
Macomb
Midland
Macomb
Midland

'20
360

3'8
260

'95
192
'2.
'20
77
66
40
20
9

-certrucete
• ·Trophy
"" ·Trophy (5th year)
t Mult i-op

CLUB SCORES
1. L'Anse Creuse ARC
2. Saginaw Valley ARA
3. Midland ARC
4. Adrian ARC
5. Bay Area ARC
6. Mich-a·Con

WDSJRU·
KSCLM
WSTWJ
WASVEB
WSWOJ
KBSHS
WDSAUX
WOSLCE
W8TVY
NSAPX
KASENF
KSEGG
WDSCEA

County
Oakland
Macomb
Saginaw
Houghton
Saginaw
Alpena 1St."Oakland
51. Clair
Macomb
Midland
51. Clair /8
Macomb."Lenawee
Macomb
Macomb
Saginaw
Arenac /S
Otsego /8
Saginaw
Lenawee
Oakland
losco
Oakland
Macomb
Macomb
lenawee
Lenawee
Roscommon
Oakland
Hillsdale /S
Macomb
Missaukee
Macomb
Lenawee
Houghton
Macomb
Macomb
Wayne
lenawee
Macomb
Dickenson
Macomb
Macomb
Macomb
Ingham
tenewee
Oakland

Score
62,560
60,350
48,000
42,768
40,920
39,680
2O,S56
lS,069
17,700
12,S96
12.626
10,176
9,840
9,800
9,160

7,'"
6.560
5,680
5,434
5,280
5,14S
4,968
4,560
4,454

' ,444
4,059
3,731
3,675
3,610
3,500
3,404
3,00S
2,970
2,S71
2,720
2,256
2,'30
1,950
1,925
1,736
1,674
1,540
1,42S
1,352

800
798
768
480
.35

Call
KSRO-
WSPBO
KSWS
WASMAM-
KSOT
WOSITS
WOSOOY
WSJKU
KSOO
WBSZJl
WDSOSB"
NSAOE
NSAWO
W08JRl
KSAOM
WDSNNM
WBSSlO
WDSJNP
NSAOW
WDSOXM
NSMK
WSYL
WSlDB
KSSJO·
WDSOVD
WB8ZJ1
WBSlwS
KSKIC
WABARS
ACSA·
WSETH
WSWVU·
AESO
KBSGC"
WDSCNM
WSWVU
WSYY
NSAJA
WASOAF
WDSKAM
KBSEU
K8MAJ
WBSSYA"
WBSZME
WSRNY
KBSAX
WASZTO
N8ABW
WD8lBH
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aggregate score.
ENTRIES:

Phone and CW entries are to
be separated! Along with legible
logs in ch ronological order , a
summary sheet is required with
each entry. The summary shee t
must conta in score, number of
asos, mu lti p li er , s ta tion 's
cauerq n. entry class and number
o f Florida coun ties, power
source for Class A entries; state,
province, count ry, o r region of
operation: ca llsigns of all cp
erat c rsuocqera if mutu-cp:
name of club if part of a club ago
gregate score; name and ad
dress typed or printed in block
letters: and a signed declarat ion
that all rules and regulations
have been observed. Incl ude a
is-cent stamp fo r contest re
sult s from a future issue of
Florida Sk ip. At the discretion of
the contest committee, stations
and/or operators may be drs
qualified for improper reporting,
excessive dupes, errors in multi
plier lists, unreadable logs, ob
vious cheating, etc. Anyone ots
qualif ied in thi s year's Flo rida
aso Party w ill be barred from
the contest next year. All ent ries
must be rece ived on or before
June 15th. late OX entries will
be accepted within reason. Mail
all entries to: Florida Skip con
test Committee, PO Box 660501 ,
Miami Springs Fl33166.

MASSACHUSEnS aso PARTY
Starts: 1600 GMT May 17
Ends: 0200 GMT May 19

Sponsored by the Grea ter
New Bedford Contesters. A eta
non may be worked once per
band. Phone and ew are ceo
stcerec separate bands. No
crossband or repeater contacts
are permitted. Mobiles and per
tables may be contacted each
time a county change takes
place.
EXCHANGE:

RSm and sta te, VE prov ince,
or MA county .
SCORING:

All stations count 2 points for
each completed SSB exchange
and 4 points for each completed
CW exchange. MA stations then
take the total aso points and
multiply by the total number of
MA counties, states, and prov
inces wor ked to compute the
final score. Others mult iply th e
tota l aso points by the total
number of MA counties worked.
Add a 5O-point bonus to the total
score for each sponsor worked;
each can be worked only once
for bonus points. The sponsors
are W1FJI , N1AS, and K1KJT.
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OX stations count for a s o
points only.
FREQUENCIES:

Pho ne - 1820, 3960, 7260,
14290, 21390, 28590, and 50.1 10.

e w -1810, 3560, 7060, 7120,
14060, 21 060,21120, 28060, and
281 20.

Use o f FM simp lex is encour
aged. Please use e w in e w
bands only!
AWARDS:

Certificates will be awarded
to tst. 2nd , and 3rd place win
ners in each MA county as we ll
as each state. Two special
awards will be given out : one to
the amateur radio club with the
highest aggregate score in MA
with a minimum o f th ree logs,
and one to the stat ion in MA
who submits the all-time high
est number of a s o s. The cur
rent record is held by K1GSK
with 1483 asos in the 1979
Massachusetts aso Party. In
addition, a cert ificate will be
given to stations working all 3
sponsors.
ENTRIES:

l ogs must show date, time,
band, mode, canstcn, state and
province worked, and exchange
RS(T). Submit a separate sum
mary sheet along with the logs.
Summary sheet should include:
name, call, mailing address,
club affiliation lor aggregate
score, total aso points, mult i
pliers clai med , and total score.
Deadline for mail ing is June
30th. For awards and results, In
c lude 30 cents postage (no en
velope). Address entries to : Ed
Peters K1KJT, 29 Greenbrier
Drive, New Bedford MA 02745.

MICHIGAN aso PARTY
Contest Periods:

1800 GMT Salurday, May 17 10
0300 GMT Sunday, May 18

1100 GMT Sunday, May 18 to
0200 GMT Monday, May 19
This year's aso party will be

sponsored by the Oak Park ARG.
Phone and CW are combined In
to one contest . Michigan st a
tions can work Michigan coun
ties for multipliers. A station
may be contacted once on each
band/mode. Portable/mobiles
may be counted as new con
tacts each lime they change
counties.

EXCHANG E:
RS(T), aso number, OTH as

st ate, coun try , o r M ichigan
county .

FREQUENCIES:
Ph one - 18 15, 3905, 7280,

14280,21380,28580.
ew -1810, 3540, 3725, 7035,

7 125, 14035, 2 1035, 211 25 ,
28035,28125.

VHF-50.125, 145.025.
SCORING:

Multipliers are counted only
once. Michigan stations score 1
point per phone aso and nun
tiply by the total number of
states, co unt ries, and Michigan
coun ties. Each CW contact
counts 2 points; Kl 7 and KH6
count as states; VE counts as a
country. Maximum multiplier is
85.

Others take OSO points times
the total number of Michigan
counties. OSO points are 1 point
per phone a so and 2 points per
CW aso. Score 5 points for
each c lub station co ntact with
W8MB. Maximum mult iplier is
83.

VHF-only entries- same as
above except multipliers per
VHF band are added together
for total multiplier. Score 5
points for each OSCAR OSO. No
repeater contacts are allowed.
AWARDS:

Only single-operato r stat ions
qualify. Michigan trophies to
hi gh M ichi gan score, h igh
Mich igan (Upper Penin su la )
score, h igh agg re ga te c lub
score. Plaque to high VHF-only
entry and high mobile. Certtt
rcates to high score in each
county with a m inimum of 30
asos. Out-of-state high trophy
and cert ificates for high score in
each state and country.
ENTRIES:

A summary sheet is request 
ed showing the scoring and
o the r pertinent inform ation ,
name and address in block let
ters , and a signed declaration
that all rules and regulations
have been observed. Michiga n
stations include club name for
combined cl ub score. Party con
tacts do not count toward the
Mich igan Achievement Award
unless one fact about Michigan
is co mmu nicated. Members of
the Michigan Week a so Party
Committee are not eligible lor
individual awards. Decisions of
the contest ccmmntee are
final. Results will be final on
July Stst and will be mailed to
all entries. Mail ing deadline is
June 30th. Send to: Mark Shaw
K8ED, 3810 Woodman, Troy MI
48084.

MICH IGAN ACHIEVEMENT
AWARD

This wi ll be the 22nd year that
hams have had their own pro
gram to publicize Michigan and
its products. Just as lor the past
22 yea rs, t he Governor w il l

award Achievement Certi ficates
to hams who take part in tell ing
the world of Michigan's unnmtt 
eo resources,opportunit ies, and
advantages. cert ttrcates are
awarded on th e following basis:

1. A Michigan ham submits
log infor mat ion and names and
addresses (if possible) o f 15 or
more contacts made to out-er
state or DX hams with intorma
uon regarding Michigan.

2. An out-of-state ham, includ
ing Canada, submits log infor·
manon and names and adoress
es (if possible) of at least 5
Michigan hams who relate lacts
to him about MichiQan.

3. A foreign ham, excluding
any resident of Canada, submi ts
the call letters and name/ad·
dress plus log information lor at
least one Michigan ham who
has told him about Michigan.

Only asos made during
Michigan Week, May 17-24, will
be considered valid. AU appli
cations for certi ficates must be
postmarked by July 1st and
ma il ed to : Governor Witliam
Milliken, lans ing MI 48902.

HOLLYWOOD ARC
ANNIVERSARY aso PARTY

Contest Periods:
1100 to 1900 GMT May 24
2300 GMT May 24 to 0700

GMT May 25
1500 to 2359 GMT May 25

The purpose o f this contest is
for HARG members to work as
many stations as possi ble in as
ma ny d ifferent s ta tes, p rovo
inces, and countries as pos
sible, and for non-members to
work as many HA Re members
as possible.
EXCHANGE:

HARC members send RS(T)
and consecutive serial number;
oth ers send RS(T) and state,
province , or country.
FREQUENCIES:

Phone - 3980, 7280, 14280,
21380, 28580.

CW -70 kHz up lrom each
band edge and Novice bands.
SCORING:

Count one point per OSO.
Members multiply osos by sum
of sta tes, provinces, and coun
tr ies. Non-mem bers mult iply
aso s by sum of d ifferent pre
fixes worked on each band .
ENTRIES:

HARG members should in
elude dupe sheets lor entries of
over 500 asos. Copies of logs
should be mailed by June 20th
to: Bob Patten N4BP, 2311
Nassau Drive , M iramar F l
33023.
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~ ornmurl CO'OiS

calilQrllla residents add 6% tax

That's right ... buy now the new
Tempo 55 handheld and save . save .
save! The 55 oilers switcnabte 1 & 5
watts output . 800 channels, external
rrucropncne capability. and lime proven
dependability with so much more .
The world 's first synthesized handheld
sells for $399 00 with touch-lone pad .
$349.00 without . Matching accessories
include leather case, rubber antenna.
16 button toucn-tcne pad , cigarette
lighter plug , power amplifiers, etc. Call
now for your price, brochures . Export
inquiries are invited.

.. M. ntk flull .lkt..SlCle . til , usn USA. 15161 5)6·572 _

Telex MfJ.S96/TWX 510·225-7536

IIfJ
AND SAVE, SAVE •••

Lynda says:

lCS,inc. @
1125 N. Golden State Blvd. 1Suite G
Turlock, CA 95380(5)
(209) 667·2888/634·8888

We aflt experiencing telephone difficulties,
p/e8sfllceep trying.

1I••• kay• • MocMl
~ (b tendS ' .om
2 3" 10 55 ' w ilh
b, . _ka y.. II
g rou nd le ve ll

List $661.75

sst MODEL
"<>HI 55 (extends
t,OfI'I 21' 10 551

list $473.97

4,151 .534

MoM! ~ (eK'ends
I.om 21"10 401

list $259.10

Brel_oye. Mode l
40 (•• tendS f rom

23" 10 . 0 ' ",i t h

b relk owe r " t
ground leyel)

List $440.82

PAT . NO.

Completely Free
Standing Towers

TELE·TOW'R MFG, CO" INC.
P.O. Box 3412· Enid. OK 73701

405-233·4412

All ,1_1 constructed.

Concrete Ileeve .'tenable for all
modell.
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(UNIVERSAL RECEIVED
FREQUENCY INDICATOR)

GEMINI
INSTRUMENTS
INCORPORATED
8<J. 205.Larchmonl. NY 10538 .... :4

Digi tize your receiver's dial wi th
the DIAL SPOTTER. Adapts to
mos t Communication Receivers
with simple connec tion to VFO.
From $ 149.95 Write for Data
Sheet.

Tempo
Handheld!
800 CHA:\'/I,'EL
SYNTHESIZED
TRA:\,SCEIVERS

299.00 2 Meter
339.00 With Tone Pad

349.00 220 MHz
3fJ9.00 Wit h Tone Pad

P.O. BOX 636 ..- 312 ~
STERLING HTS. MI 48078 .=
Phone Orders C.U: (313) 286-4836

74OOA, KDK 2 0 15A, 2016&, CLEGG FM-28
MIDLAND 13-5 10 , HW·2036. Ik'-- _ •

• Adda _ cnan-' 01' """GO Vto_y atoo... Ng
·Scan ..... Hleeu.blebv~_ 01 rwllD" M H•
• ...lUh. Up \0 f,,11 4 MH....odU>•

• Scan I"KI 200 k Hzlaec:.c 1 0 kHl . "PI ...It.h. 3
aeconcI pI<tM 0<1 .11 ...co... c""'_..

· Mlk.· ...o ..nt.d .... ' tch prowid•• 3 f"ncllon. :
. tart/. top, _ fraq. 1...,.-.-ntinS . nd ....it
intarloc:k .hil••nil/.IV _nninS

·Sc. nn.r mounU in'lda r.d,o, no • • t.rn.1 bo.
· A......b lld. t . Il.d .nd s ".r.ntMd 559.95
OADER HAM SCAN-2.nd .pacify tVpa of r .dio

HAM SCAN~1:VAESU MEMORIZER

HAM BCAN-2: K'WD 7825, 7800,

'sc-. 14 5-1 .8 MH.I in 10 _ .,.uop. 3 _ . on
.etn.. C....h............... 7 __ inaullat:_.

ORDER HAM SCAfIl.1 .••••••• ••••••.••• •• a39.85

Amat"ur '~luipm(·"t lll'l'l.,,-'ori."S & an tennas.
Amat"ur & t~"nn1t'rd ..1rt:p<li r !len-·k",.

s . i
S- IT
5-2
5-2T

Qechnical111inic

-s-- ATTENTION ---z.-
EXPERIIoI ENTER DESIG NER IoIANUf ,t,CTURER

"' T QO'..... yOU

ENGINEERING SHMCES - MN MOOU..E PRODUCTS
Al,.DO T~ 2~ '"*'II

Go''' CI ~o AI' PI'lEAM'LffRS

1'1, AJ Dc> llt..Io\l CiAIT F(T M.X[RS

co e, IF A./otPLFERS

• A\.OIO ~lERS

o~ • wwv A£CEIVERS

9G
( } ' k,?V vceo AMPLFlERS
~ C. COJJPR£SSNE A\.OIO AlolP.• ca " SS8 G£N[R ATOFI•

1'12 1'14 1'15 CSC6
RF POWER A",P\,Jf"lERS

• ck
PO>\'[R SlPP!..lES

n.",", >CAet ....... r. OT( .. ' r o

C....TALOG ITE MS IN TWO W(EKS OR LESS
QUICK TURN ....RQVNO ON SP€CI....LS

C....TALOG!. DESIGN .......NUAL $2.95 ..._.. ,"
"""....

O(l~''- <D "",c,,,c u,(>~s

A....,XAlO(>~ ~olU

I>t:sl<.o< OUA "" ... ..O(A..PCI "(RS. .." , 0 -'
' ......0<" ..G"""- -. "'U'V'O
.....A....E.S, AU(lfO coo<_""""
~ (>T~E . DATA

....' ,.... <0"",. . . ........

" "', I ' 2 HFT INC ~""

'~L ~~[ ~ PRtJ 158 West 9tb St
Deer Park NY 11729

~v~,
2311 \ 'anC'C Jad\On Rd.S;on Antonio. T:\ 78213

(5121734·JJ!j3

•

•-.
II • ." .'"

The NEW MFJ.82D Power Sentry is MFJ's
exclUSive Muill-Sensor SWRIWattmeter

Plug·ln sensors lor HF, VHF, and QRP (see
specs below), Comes willl one sensor of yoor
choice. Use remote or mount in cabinet.

Monitor forward/reflected average power, 2
ranges, SWA 1:1 to 6 1. 2% meter movement.

Has range/mode, reuected'torwaro power
swncres. SWR sensrnvrty control .

Ugll1ed meter trecunes 12 VI. Rugged black
steer cabinet 3·718 x 5·3/8 x 4·1 /2 metes

PLUG·IN SENSORS: HF, VHF,
QRP. $29.95 EACH.

Plug up 10 two in MFJ.ll25. ooe In MFJ-820.
MFJ.l30 HF SENSOR. 1.8 to 30 MHz. 200

an(! 2000 watts forward. 20 an(! 200 watts re
flected power. lui scale,S wall SWR sef'ISltlVlty.

MFJ-13 1 VHF SENSOR. 50 to 175 MHz. 20
an(! 200 watts full scale lorward and reflected
power,S wall SWR sensitiVIty,

MFJ-832 ORP SENSOR. 1.8 1030 MHz. 2 and
20 watts full scale forward and retecieo power
500 milliwatt SWR senstnvrty.

Aluminum cabinet. 50-239. 2·112 J. 2·518 J.

2·1 14 IncheS. Remote or mount IJ1 meter caoeet
Order lrom MFJ and try it. II not delighted.

return wlthlJ1 30 days tor refund (less shlppu-.g).
One yur uncondilional guarantee.
Order yours today. CaUlol lrH 800·647·1800.

Charge VISA, MC, Or mail check. money order.
Add $4,00 each for shipping and handling,

I . = . I I

call 601·323·5869 for tecrecar informalion. 01".
der/repalr stalus. Also call 601·323-5869 wtsee
continental USA arxl in M1SSISSIPlll.

MFJ ENTERPRISES, INC.
BOl n4, MISSISSIPPI STATE. MS 39162

~" MFJ SWRI
WATTMETERS
NEW Multi·Sensor SWRIPeak
Reading Wattmeter. 0p.erate
2 rigs simultaneously:

HF, VHF, ORP.

~11995
~

MFJ·825 Deluxe Power Sentry is MfJ's elt.!.ll
sive Mul1lSensor SWRIPEAK Wattmeter,

Plug in any 2 sensors: HF, VHF, Dr GRP (see
specs belOw), Switch selec ts one of two. Comes
with one sensor 01 your choice, Use remote or
mount In cabinet.

Operate 2 rigs simuRaneously or alone. Switch
selects ng to monitor.

forwardJrenecl~ power in 2 ranges. Dual
metes. 2"/. movements. Peak or average power.

And SWR dim:lIy 01 either rig Irom 1:1 to
6:1 . Has SWR sensitivity control.

S_iteh selects sensor A. or B Of ,",uncls
sensors tor protection In IraOS11 and Irom
minor state dISCharges.

lighted mtlm, IYIWy c!leek. Black steel
cabinet. 6314 x 5-318 x 5-314 «cres. 9 V bat
tery or 11 0 VAC Wittl ~tIoRal

AC adaeuer. $7.95.~.."
$6995 {'~
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CDETaillwister Rotor TX2
Reg. $349.00/ Now 1189.00

Kenwood T81205 . 80-10 Mtrs. Digital Readout .
Ana log Dial , 200 Watt s SS B power . Reg .
$699.00/Now $665.00.

Swan Aslro 150 VRS Tuning 10-80 Mlrs. 235 warts
SS8. Fully Microprocessor ccntreuec irecuences.
Regularly sells lor S925 .00/Now $165 .00 .

Drake TR7IDR7. Reg . 11 ,39S .DD/ Call
price.

Kntronici Field Day TTY Code Ru der. Reg.
1449.00/Now 1350.00.

S••n lDOMX SoIld·Sllt• . 10-80 t.Urs. 235 war ts
SSB power with noise blanker. Regularly sells for
S699.95/Now $549.00.

Lynda Says • • • We can't thank you enough.
All of you out there. For the year of '79 was great for all of us, I would like to pass
along the savings to you. Select one of these fine transceivers with either your
credit card, trade-in or cash deal. We want your business and thank you for it. Why
not find out why Hams from all over the world come to CTG. We are on the South
Shore on Long Island with a real Ham Radio Showroom that can't be beat. Come
in, call at any hour or write for free brochures. Export inquiries invited.

Ktnwood TS18DS with OFC . 160-1 0 Mtrs. 200
Watts , Digitally Tuned Memory , Regula rly
Sl ,149.9S/Now 11 .092.46.

'_1.0-1s.n..
Tn-Tic 0 Tr'nlulnr. 160·10 Mtrs. Digital
Readout. Foor position CW/$SB Fitter. 200 wens
SSB. Regul.1rty sells 101 Sl ,l 19.00/Now $995.00.

Hex 1000 Transceiyer . 10-80 Mlrs, 1 kW SSB ,
AM . CWoRIl Comrol. Speech Clipper. Built-in P.$ .
Much more. Regularly sells for $1 .695 .00/N ow
SU 9S.DO.

SWl n 1028X Trlnsc.tnr . Dual PTO's 235 Watts
SS8 & c«. 1.8·30 MHz I.F. Passband Tuning_
Tunable NOichliner, much, much more. Regularty
sells for 11 ,195.oo/Now 1995.00.

CommunlCotlOns

Technolo;;JY

GrOUp. lncap:xoted

Communications for Worldwide Use

448 Merrick Road
Oceanside, N, Y. 11572

1708 Rockaway Avenue
Lynbrook, N. Y. 11563
(516) 536·5724
Telex 640·596/TWX 510·225·7536
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URPLUS PHONE : (305) 881·8228
7294 N,W. 54 STREET TWX : 810-848-6085
MIAMI , FLORIDA 33166 LECTRONICS

ORP.
WHOLESALE - RETAIL

v",

S0239
CB SPECIAL TRIMMER CAPS

etlncl ....... pl'lnltod cl«:uil board ..sembl,. UHd In .11 HJG.in 40 C...n.... C.n IiI In you....lch

10155 00 1001$35.00 C8 If.nscei-.. Fil. many 01he< ....nuIK'.......· unill .lw. SqueIo;h 3.$.20 pF " S.30 pf

501$2000 10001$300.00
potI'folu.... conlrollch.n....~Of .witch not Included. ...~ S.7S .... 2IS1.2S
' ·'-7.SO... Sll-99 - 6.00 la. Di.......ion. ""'"10..9 _6.50 ••. 1OO-Up - S.SO II. ,~. 5 '1> -

E. F. Johnson NICAD CB SPECIAL W!40 c it SW $ ........bon
POLY FOAM COAX

12.0 V, 1.2 AH (i! 10 hr rat e , .g $10.50 ••. 50·99 $9.00", 50 Ohm
4 1/2 " x 1 718" x 1 3/4 " $1495ea 10·.9 $9.SO ••. l Oll-up $8.50 ... l ow l on '" to RGl1.

Serviceman Speclal 14 95/ 100' 13,00150"

E. F. Johnson S Meier No " H~ G.", 40c n CB les s Cilse Spa.. ""
, K n o ll S I.H ' 5)

EdQ. Mete, ~ UA F,l. ,n 5/8" • 1-318" 1>01' $U q<, .... ULTRASONIC
Mf G I'lOl8'5 on . ,1e" &tid 1· " . " beh.nC1 1)&",,1 NEW H y·Ga in Remote 40Ch C B l ..ssCJse Spea~.., !o Cont'OI ~ 'C TRANSDUCER
BlaCk Klle 0-5 Dollom 1 20 top la5 'SI S1( 9'> ..a

ee'''''ts ......nd 1_ tlw I'" of ....man
SI.25e. "" oo ASTATIC T-UG8-D104 helri"'lil! Ttlnsmits"...ce","

PREA~P Desk,op m,c'ophone NEW E F, Jol'lnSOtl Powe' M'e/l ess S2.SO ••. SlS10.00
E. F. J ohn s on Signal S t reng t h ",ICtyslate lement 3P,n Plug S35"a Cord ()e.sklopStyle SI995 ....

Meier soc u. ", • Z' , SQ mounlS ,n MAGNETIC PICK UP,'. hole 1" ~r"nd pane l Scale 1)0 db lap IlEX COPY lENS F:U .6,1 CERAMI C IF FILTERS TRANSDUCER0·5 bol1om Foc.1 lenglh ('SS.....ll "' .. D.
U 950ea ~1'1Il 00 2 ' 11 6" L 1 ut6" Flu d 1,1•. EFC L455K Converts motion to ec voUlgl ",IIhoul

11.50 ••. $3 ,50 e a "...;haniell linklge

PANEL METERS 25' MODEM CABLES
'Is" . r "'/&' shielded el bll

15" MODE" CAlll ES 14.95ea.
$ 4 .00 ea 2 10r $7 ,00 8 I'os,t,on O,p S""IChe'$ l0e22v0 __

.~_ ..-
16 Pin lA Mp) 51 .SO ea , lllI2'SP """'" I lllISl22!l-l lllI2'SP """'" IlllIS '225-1 SOLDERLESS TESTlQ1S11SO 00.-""__ 00.-"" _ _

2S-O-:ZS de YOI1. } 2 " .. • 3"'
~~. ,~

.~- lcrMl1.GO PROD (BLACK)"
12 Vdc RELAY 12 Vdc RELAY Th'lao.d Iy~, molded Mndl.

0· 25 o c Vo lt s } 2 '1• .. • 2 ',." SPST 35 Amp Contacts S PST O pe n Frame S.M) el. ltvS1SO

0·50 a c Volt s Open Frame 5 Amp Contac t s USED MUFFIN FANS-Snvnt Required - Rugged . great lo r mobile USf' Mtg ·M a g ne c ral t
3 blades, 110'0' AC, • 'I,M sq.

$4 50 e a 51S20 00 $1.50 ea 4/$5 .00 55.95
Double Row/Wire Wrap .100

:tz pinslDoubll RowID;~ Solder 22 pins/Doubll RowlWirl Wrap
CW MINI SLIDE SW

25 p in s $3.49 e a 101$30.00 ". 5HIllea '(WSl1 00 '''' S2U ..a I(WS19 00
OPOT .1S ea. 1Q1S1.2S

30 p in s $3.96ea 101$32,00 100 ASSORTED DISC CAPS
50 pins $5.43 ea 101$45.00 12 v DC Hotn

(F U LL LEADS) 20 EA O F 5 ALL STAR AIR2"' d'amet.... xl ';, - deep
J5ueh DIF FERE NT VALUES $2.00 VARIABLE

Double Row/Solder Eyelet .1 56 .".., PEA PAC K 2.,215 pF .15 ea,6 pms S1 10"a 1(W5 9.00
White Porcelain15 pins 51,55ea IO/SI 2.SO AulronlCEleCl Aul0 Ala,m

22pinS S208"a 10/51100 Easy tostauancn Indapandenl ",. Egg Insulator RED SEVEN SEGMENT
43 p,ns 5366n 10'530.00 ccus solid siale 12'0' n"ll ground 1'/2 " X r: 5O¢ e a. 3 lor $1 .25 DISPLAYss.oo ea.

C & K SWITCHES CAPS RADIAL LEADS • TIL 322P 5UlCI ea.
EXI'llytic

PART II MOVEMENT 48lIO ~F al 7 5 VDC 22OO uF .l$V BOURNS' EDGE
O N/ N O N E/O N S PST 1'" .. length x , - d,amet..r7' 01 $3.00 I""h .25 la. lQ1S.2.oo MOUNTING71 0 3 ON/OFF/ON SPST SO ~F al 200 VDC

7108 ON/NONE/(ON) SPST 1'... " lenglh x ...·· d<ame' .., SOLDER LUG ·TYPE CAPS
SK pol . ingll lurn

7201 ON/NONE/ON DPDT S2.oo each SOUFfj:3SOV 1"O .3"L 334SW..nes $1.SO II.

$1 .00EA 6 FOR $5 .00 15' MODEM CABLES SO UF 4J 450V r- D x 2'!J " l
12 VOLTS @ Y, AMP1022ga w,re wlshi"ld. 50 UF Iff 450V 1" 0 x 3" l

DB25P eonn & OB51226- 1 soe " 5 FaA 52.SO Fll l ml nl l,.nsl o,ml r
6 TV GAMES O N (1) CH IP c...... 011 <><HI ..nd 56.00 l a. l<YSSS.oo

EFJ C RYS TAL OVENS
l ~.M x 2".," 51 .SO l a.

G e n tnst r AY·3·8500-1 IS' MODEM CABLES
28 P in P lastic Case 1~ WQ wlltIiIld. 6 V112V 75° CTS DP6P ROT SWITCH

EVERYDAY LOW PRICE $7.50 ea D8m conn" 0851226-1 $5.00 ea .__ 011 _ Incl saso ... 11)'$&0.00 .SO '1. 5IS2.00
IC SOCKETS

ASSORTED ELECTROLYTICS Cambion AXIAL LEAD ELECTRO·
Gold Plated Wire Wrap LYTIC CAPACITORS

VALUE/ MFO VOLTS DO' LE NGTH PRICE
14 pin ,35 e a • 10/$3 ,00 2uF et sv

16 pin ,38 e a 10 /$3 .30 10uF @lSV

""'" • '" a- • 5'!> " 4 00 ee 2O uF @ 15V 12 eft.
10,000 • ""

1'I, .. • 53/4'" 3,00 ea COMCO XTAl FtLTER SO uF @15V ",2.100 • '" 1'." .. • 2' · " 200 ..a 2.2 uF @ 25'0' 51.00.. 2311" x \.. ..... .
'.900 • '" 1'" .. • " ZOO ee 3.3 uF @ 25Vacoc • asv 1'I, .. • • '1," 200ea '3l<C " • ilOIlO .. 'uF a3SV18,000 • ""

,.. • •• 300 ea. Coax Connectors21.<100 • "" 2 '1> .. • ,. 3.000 2uF II lSOV
',000 • "" I ' • .. • 3'.·:' .• 2SO ea UG·2 731U BN C -F/UH F-M 2.50 25 uF • 25'0'

I
IS la.

" .900 • "" " • 5'!J .. 300 ..... UG·2551U BN C ·M/UHF ·F 300 3uF OSOV ,~

"" • '" 1' , .. • 2'1,' 2.00 ... SuF .SOV u .",soc • ''''' 1'I," • 3'!J .. 2000 UG-146A/U N-M/UHF-F 4 50 10 uF II SOV

"" • "'" 1'/, .. • 3'1• .. 2.00 "a
eo • ."', 1'" '" • ,.

200 ". UG ·83B/U N·F/UH F ·M 4 .50 2SO uF @ 25'0'

I
10"• .

UG-175 RG·58 Adapt 20 100 uF @ SOV ,..
UG · 176 RG-59 Ad a p t. .20 SO uF @75V $2.00

A ll mall" algua' a"'aad • 1/ 10' any teason ~o u a,~ nO I sa ',s l,ed, Ou' p,oduClSma~ Oe ' el"med " ,' I'I.n 10 da ~s '0' a 1,,11 ,e l",nd /11'1 , I'I, pprn gl Pi.... arJd 53
TERMS: 10' , I'I ,pprng and I'Ia" dlrng on a ,I O'datl Aa<1rI,onal 5·/. cl'la'g" 10' slI,pprng art y "01m a."' 5 10, COO's acc,pl"d '0' o,,,e,s rorallng S.$C 00 Ot mo,e A l l O,d.,s

,,,, pH UPS "',,'.. . . 011'1"' ''' ' 01 <Oec ,l,e" Flonda 'U,d.."" D'~ a , e .,Jt1 f ' , sa '", 'a' ",. .,,, '",, '" o,,:J~, S I ~ 00

EOUIPMENT / COMPONEN TS / WIRE & CA BL E / ACCESSORIES
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S·100 Computer 80llds
8~ SI.TIC RAM ~I I

16K Slatlc RAM . ,1
24 ~ SI. TIC RAM M
32~ SIatlc RAM "'I
1 6~ DynamIC RAM ~It

37~ Dy~amlC RAM KIT
64 ~ DynamIC RAM ~II

V,,,"O Inle,oa"" ~'l

Digil. 1 Temp . Meier Ki: $34 .00
InQoor lind 0Uld00r SwlldlrS tIIco. anO IOrtll
BtllUtdul SO' leO ruc!lIulS ~otht"ll hor ~

lIyadllDit NPedSno iOlllllOl'lillll-ilrTS lor COI'"
Dlctr , 1Il11lperall(lll W.I mtil5l'" lOll 10
• 200 f , Itntns 01 iI Ol!flltt, 1I" 111 h(lUIO
Ile..M UI WOO<!QrMll ClIsc " beleI $11 1~

Video Modul.lor Kit 58 .95
eo.-t TV seI "'0 iI "'0" QUiIlII't IIlOflIlOt " 0
~ YSiIQe Con'll . ~ .. "" -.:

791C Upd.le MISter Manu.1 $29.95
CorntiIete It lliIIa seeco- 2500 PlI tl'Iisrer reIer·
ence gM OYer !Ill.OlD mISS 11!te"!,,C.S f,ee
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INTEGRATE D CIRCUITS

Mull i-Yolt Computer Power SupplV
8_ 5 am p, '16, ~ amp, 5_ 15 amp 5'1
~amp , 12v 5amp 120Dlwn ·5. , -12_

" e ' "9ulal!!ll KIIS?9 95 KIT wll ~ punC/ltfl frame
531 45. 54 00 SI"PP'!lC,l KIT ot ha,a..afe 514 00
Woodgr. In ClIS/! SID 00 51 50 SIlIPpr"ll

NiCad B.nery Filer/Chilger Kil
Opens s/lofItllI eeIIS INI won t ll<*l iI chlIr~
and t!len d1lIrges lIltm UD ~ III one iln " fill
PilrTSlI'" irosIrucbOns $7.25

60 Hz Cryst.1Time Bu e Kit $• .• 0
tor-1s dq\lIl clocos 'rom N; ~ne treQuenq
10 aysQl """ NS/! 0ulSllII'Id0nQ ilCWrlCy

ROCKWEll AIM 65 Compuler
b~ NSed songlc Do¥O "'In luI .<.SO l ......txwuo
i1'" 20 columr; II'ItfmaI pnnter 20 "'~, iIllll\ilnu·
mcnc~ ROM monoIor , ""y eo.p,ornollle
S31~ 00 4~ vtlSlOfl Sf50 00 4 ~ AssrmDltf
SlI5 00. 81< 8lIsoc ~llelpr ..... ~ lOll 00

SIleoiIl snuI _ 5UDII"\l lor .... U65l1SSCf1l ..
....... Sf9 CII . COmpIoI.....UM III II"on DnclOsc
" ,tft DllWer suool>, Sf15 " M~ DIiISl'C
endllSln to hI .... IoI65.., _ 5IIClIt; S4UO.
~ PacUoe Proa! 4~ ....M 8~ 0....::. _
SUOltt. CiIDofll!l S59t.

.... loI65. ~IM VI MSuper !W U prn rIPirl:Slon
_ J IemiIle ~.., I '"'* IluS Iloar~ plJS J
COIIf1rc1cn In.15

AI Mli5.. IM VIMI,0 h pa.rt5H)fl M 4 Pil'aItI ¥Ill
2 senal PO'" plu. 2 Internlll hmers $39,00, PROM
p'oo,ammer 'or ntfi 51SO 00

PROM Er3ser w.. "~S/! 25 PROMS-In
IS ",,,'uleS U.'~ ..OIeI ~ssrmbled SJl SO
s..leT, . ...,'en Til""~ S6! SO
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prognlms cassene _efs>on In stock 1I0'IO HUM
vervcns coming soon wtlh excha nge p". oI6i1e
allow ,ng SOIlW crecu Tor cassette V"'~ ' OO

Sup.r BlSle on Cl sse'" S-'O00
Tom Plnm..·1 1802 Tiny 'lillie Sou,e. Ih llng
now IWllI , ble. find out howTorn Pintnllnwrote
Tiny BaSIC and how 10 QellIIe ItIG1l DUI 01 K
Nn . r on.recl lM!IOf! $ltOll

5·100 4·Slorl Up' lOSIlIOI $ '!15
Sa....- MOIIItar YII SOoorte U1:ti"ll Sl ~ 00
e-.... se.: A er. Ed,l• . OOues...·
lIer . OA AO. S s.olnd Mn ie . EPAO M
PfOtrI- , SInIlfY FIfIII9'I 00"" SJIle",

Qu est Super Basic
uuesr, tile ieaoer in 'ne.pensl. e 1802 systems
i1 nOOunC8S another flfsl OueSI is lhe t<rst cnm
p~n~ worldWIde to ship a lul l lill 8 i11IC10f 1802
WSlem$ A comple1e lunc1'on Super Bn le bV
Ron Ctnker ,ndudl"ll f\(la1,nQ poont taPilblhty
WIl n SQeOI ~1C nolllllOll ("..,mber rlll1l,le' 11E-),
32 bd tnleQet • 2 blUI(lIl, MuKIOofn lIff¥. Stn"O
lI"lIyS. Stnno INnlpulabon CilsseM I0 SM!
lIfl1llDacl . B.1soc. DilllI..:!~ IlIflQUl1l)! pro
gr_, ~11lI O\'!l" 15 SWfmtllls. flll'lChons lIIId....~
Ell.....IOI.l11l1e on mosl Il102 sjIS!em5 Re
~ 111\ RAM _ I(lf~ and IISeI"

NEW PRODUCTS!
SlIper ColorS-100 Video Kit$99 .95 Ell II Ad.pler Kil $2• .50
EIPindillle 10 2!16 • 192 I'lll1I resoIu1lon Cllior PIuvS"'o (1111 /lf0'l"d0ng Slope< U 4<1 ~nO ~ lOft
g1a(lh(:S 68017 _ lIIll1SJU\1l1lOOf$ Qllh(IUIel' IluS plus S.100 1M expiftSlOll lW,lft Supe< E.
tonIroIell I,Iemory~ 1 ~ RAAl~· llillSlon) /;IQIl incl low iOllreloS dlSQllyS , SUle
bill 10 6K S-100 bus 1802, 8080, 8Oll5.18O ell: 1I"" moot lEDs OCI'-" $11 111 .
Gremlin Color Video Ki t $59 .95 1802 16KOyn.mit RAM Kil $149.00
32 • 16~ runencs lIIId Qraofloe$. IIIl 10 8 lllO2 S.100 eIPi"""llIe 10 32~, HMlden " 'rr$ll
tcIoll wolh 6847 dlIp, I~ RAM ill EOOll PIuqs • tIoc;os up10 4 MHz .. 110 .~ stlll.s .l.OOI 1611
''''0 Super U 4<l 1l'" bus HoI P llillllil tlle101'll<Jfl RA M$1' ,00.
,mullon Grll>llJlCS

RCA Cosmac Su per Ett Computer $106.95
i:omP¥e tealurt$ eeoreyou (lIe(;odIe 10 b"l' i10, ~ 2• ..., HU klry!loilnl .ncIudes 16 HO . eys
Ollie< Qllh(IUIel' ~ IS no oIhet t:OI'I'CIUlllf on llIus INd. 1UI1. ""R. • ,i1. lnput. mtllMll t l"
Ine /lllr>.el1odlly N lias lIIll'1e _iIbilI befit. led. lnOIliI. select lItld Iifl9l' step ~. on
hts of tne ...Ell lor so~ monf'/ Tne Super bGlIflI OoSllillYS prowQ OlllpUl'" opbCnII lM",
£1 • iI smiII Wll}Ie bGlIflI t:OI'I'CIUlef lI'Y1 ClOtS .... Iow......-ns Tneo--e IS • 4<1 PIlI stlI<ldlInl
IO\lItl'j .... IhIngs II IS lII'I t>.Celert QlrI"IpU\liOIor l:OII'le(lOf $IOIlof PC Ciltds.., 1I sa pon comeI:
lflofW"oQ lIIId lof leamroo progr......"11 ..th ~s IOf sloI lof \lie IluesI SuIle< EXllifISIOII 90iInl
InlId'III'II! llII'IgoolIgIe:'" ytl" IS~ t ljlillllled f'o,,-lIf~ lItld soct;eIS tor III IC s m ..
"" tft lIodili~1 mllllOrf. fIll llI..e. ASCII CU3edHltnepncell!USlIdoe\;MleIlI27ll(1l1l$lrue·
llry!loilnls . oldeo tllaracte. ...~fton. rtc. b(lflll\llfllllll wIlIl;:h _lfldudes 0'Vet 40 pg:s 01
8eIore you but anolnel smiII COI"Olllllf, see ~ ~ solIwilrt ""0 lfIdudlllQ a woes of leMOnS 10
n:luclts !he tollow"'lI ' tl1tures FlOM monllor help lIf!I you SI.1r1tfl ~1IlI ~ mUSIC prrllJIlIm i1 ....
Slille i1!1ll Mode d l sp l~. SlnQle step, Opllon.Jl QrapftlCS talgel game M. rl\' SCMI)jS i1!1ll
i1dd,ess dIsplays, Power Suppl)-. Aud IO,t,mpldit, um_erSII ,es are UWll,l Tile sooe E ~ as a course
i1rld sceser. fulfysockeled 10, alllC's , Real cost 01 sludy OEMs us. ITlor tralnlng .Ilil R&D
01In w~ rr~nty reoers : fU ll documenT. bOn Remember, olhe r computers o~ly otter Super Eit
Tfte Super Ell ,"cfudes a AOM momlor !Ol pro- features ~t addlbonal cost Of not at . 1I Comp'rfI

'

ram IolIcl lnQ edlilng arld ..eeullpnwll ~ SI NGlE ltelore you but . Super Ell l il SID6.95. HIgh
TEP lor prollf'llm oebllgQi"ll whlCfl '5 rIOt In- i1ddrCIl opu on $8,95. Low lIddrell opbon

du<loed m o!tlers at Ihf! SlImt pnct WIth SlNGU 59.95. CuSlOlll C,b,net ",I~ onUtrlll.... 1iI1lfl1lell
STEP you an see ee ll'OCfOIlfOCCSSOf d'\Ip opera- ple 'llllilss f.ont Pilnt1 $.2• .95,h Pil flSlon ~fII!l

bnoWl\ll!he Ini. 0IItsl iOllftSU!Ill lI.Ota bllS ....lft room tor • 5·100 boiIllls Sfl OO ",tad
~ 1Ittort. lIIwiIlg '" aller r .ecuttng on- &an.ry Memory Sawt. Itll $.695..... "lis anll
SlruCIJOIlS Also .CPU moot1I'" 'nstr\lCtlon Cyde opbonS MSO 1:GfI'IPIelet,-~ iIfIIl 1tSltol
lIfr lltcocled lItld~ on 8 U D1f"Il)oUI0fS DHSSlllIII I 12 NOt' mor'ltnly solIwaft puD ,
An RCA 1861 Yicleo ....CI CIIIjl *,,",s \'01110 ~ tor 1802 Q)mCIUIet users. IS a1r"'1lle Dy
COIWlId 10.",... ownTV _lIfl _"<lIt"S,"" VIdeO subscojlbOll 101 ~12 00 ptf ~ Issues 1-12
mod'........ 10 1IO QflIllhocs lIf'ld lIiIflIts Tlle<r IS iI bound S16 !Ill
Sf't,ker fystem IfIdudtol tor ..n\lno YOIIf own Tln~ Ihsw;~ 51Q DO . on ROM W OO.
musoc.lISnil",.., _ /lfOQf_ iIlfNCty OflQIniIl Eft .., boiIId SI4.95. 1102 soIhr...:
,,0Iltn The spea;'lIf ~Itf~ iIbo be used Ml1t\fIrS VIdeO G.iIP"llCS $3.!Ill. GlImes i1!1l1 Musc
10 0.....~ tor CtWllrol PUrfIOSCS SJOO. cn,p 8 InJetDrcler $5.SO.

Super Expansion Board with Cassette Inter1ace $89.95
Tft's ' S tru", iI!l .slou....ong YillU~ I HI'S boiI,o ha S sut>,OUl"'tS aNO'IO Ing ustfS 10 ta<e I(t;oantq o!
Dee" otslgrlell IDalklw Y9\I lO decide ftow 1'00 monItOl lunctlons sompfy by calh!lC,l tnem UP
. ant II oplloned lb. Sup.t h l)lnli on Ioiln! Impro.emenlS i1ncl """'SOonSare e<isilV done wllh
tomu wilh 41t III low power RAMfulfy i1ddress- lhe momto' If you h.~ the Supe. hpillllion
able an,...~ "re m ft4 K WITh bu,ll ' ln memo", pro- Boanl and Super MonitOl the momlor IS up a....
leeT i1 rld a ~iIIselle inler1aee Pr()'..-ISlons ha_. runm!lC,l aT 1M push of a buMn
been ~e 1<:11 all Ollie. opllonS on The same OTllel on boiI'd opllOns Inclu de PlI'lIllel Inpul
boiI'o iInd ~ Ms ncalt\t ,nlO tile ftil rdwOOll cabinet a '" Outpul Po". wll h lull hll.., .hllh lne,
1I1OI'lQ$'(Ie tt1C Super Eft The boiI'o IrlCluOes sIOlS i1l1owe<is, con"rc1lOfl o! '" ASCII I;t';t>oa' o to the
lor Ujllo6!\ of EPROM127D8 21508 , 211601' n Inpul tJ(lf1 AS 232'M 20 mil Clln-cnl loop 101
2116l ll'" 15 fully lllKtettol EPROM ean be used ttletvpe 01Olllel llrYlOI! i1ft Dn bolIfo iIncI ft \'011
/of Ille lTIO/1Ilor iInd Twty 1hsw;0I' Ollie< PIf'll(lSeS need mort memory 1IIetr iI!C IW9 S·l00 SIoIS!'Of
• III s.,er ADMMonl1Df "' 15 IS a1rMlllllt lIS SU!IC RAM or -..leO boiIros Also ~ I~ SuprI
lIfl on bGlIflI (JI>b(IfI ill 21111 EPROM wtlIdl has ldonIIor YIfSIO'l 2 ,, ' t~ YIdeo on... lor lui ClIPiI
been preprog.iIImIt(J ""'" 1I po.",." loader ~dI5Plll>"""'T ,""BiIsocilndH"" ll lnle<1llce

edtIor anO error t!leoanq mull hle o:assttlr boarft PanlIIel I,0 Pons59 IS . AS 232 Sf SO.
IfIlId ..ntr solIwft . (rcklcallblll o:aswlle hlel m 2'll "" I f $1 15. $-1 00 Sf SO A SO " .
iIf'IOlIlef exdu$Ml tmm Ouest IlfQIlItS regoSler ~. $II ."" nDtJon ClIblt IS aIrllliltlle ill
YW .., rAlIOut. bIoclI _ Cip;Ilwloly i1!1ll SI5 25 tor uS'! cooo ltUlon bet_n tilt SIIowr
VIdeOg~ d...... _ blofllol"ll WlSOf ~l Ell ifld .... $II.... h palOSllWl Bo.iInl
pons ClIn be used ....." !he rtO'_ SiI\II! INn.Ire I'!;Iwllf SupPly 1111 101' "'" l:(lll'Illlt1t syStem lset
CO tSl:Nle prOll"mbuQs I)IJI¢'I lI'Itn lollow " ,lh Mun.-wI! Power Sl()QIy below)
SI. step The SuDet Mo"'or IS . " lIen ..nft

TEIIMS: $5.00 mlft. ordtrU.S. Fundi. Cllllrnldlllllldd 1%1...
IInkAmtrlc.d ,"er .1I1Ir Chllg. Kc.pl.d. FREE: SllId lar ,our cop, 01 out HEW 1taD
S~lpplftg Chili" will III IlId.er DlI chltg. Clrdl . QUEST CATALOG. IIICludl :llf Illmp .
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600 mHz COUNTER

",,,
"".",,,,
",",

10 HZ 1o oyer 600 mHz
less than 2S mv to I SO mHz
less Ihan I SO mv 10 600 mHz
1 0 Ppm. 20-40 ' C: OOS ppm / ' C TCXO c,ystal
"me ba se
1 dogllS. LED, 0 ~ onch heoght
50 VAC 10 60 mHZ, 10 VAC 10 600 rnH z
I meg ohm . 6 and 60 mHz ranges 50 ohms ,
600 mHZ range
4 'AA' cell s, 12 V AC /DC
o 1 sec and 1 0 sec LEO gat'! light
Automat ic , all ranges
S"W x 1 Vo" H x SW'O
1 Ib wilh batteries

Stabllrty

Pric:n
CT·tO w l r~ • lested
CT70 kIt torm
AC adapte'
N ,cad~k WIth AC adapte'lella'get
TelescopIC whIp anTenna BNC plug
r .n ball assembly

PoWttr
Gate
Decimal POlOt
Size'
WeIght

D,splay
Input prolac"on
Input Impedancft:

The CT-70 bteaks tne p- ee ba mer on lab qualIty I requenc y counters
No longer do you have to settle /0. a kIt , ha lt- k ~ or poor per tormance .
the CT-10 IS completety WHed and tested , teetures p,olessional
quallty construchoo an d scec.ncarces. plus is cover ed "" a one year
wa rranty Powe, 10' the CT-10 is provtd&d b y l our 'A A' sIZe caueees
o r 12 vorts. AC Of DC, avarta txe as options are a mead battery pa ck,
and AC adapter. Three selectab le rrequency ra nges, each wllh Its
o wn pre-amp. enable you 10 make acc urate measurements Irom less
tnan 10 Hz to g.eater than 600 mHz. AUswitches are conveniently
located on the f ront paner tor ease 01 operation . and a s ing le mp ut
Jack eliminates Ihe need to c hange cables as differen t ranges are
selec ted, Accura te reading s are in sured by the use o r a large 0 4 ioch
seven dIgIt LEO display, a 1 0 ppm TCXQ time base and a handy LED
gale light indicalor.

The CT-10 is the answer t o ail your measurement needs, in Ihe
lield. in the lab , 0 ' ill the ham shaCk , Ord e, yours today, examme It l or
10 days, It you 're not com ple tely salls l ted . return the Ul1lt ro, a prompt
and cocneccs refund.

Specitlutlon,

Frequenc y range
Seo~"v lly

rrJrnsfllJ fllfI[]lnJrli[]s
.... 62 BOX 4072. ROCHESTER. N.Y. 14610

PHONE ORDERS CALL
{716l 271-6487
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BACK VIEW
I 600 khz offset

simplex/duplex
Hilla power

on/ott
5 khz channel selection

10khz channel selection
speoker/mic ja ck
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• TOP VIEW

: BNC antenna connector
: "Rubber Duckie" standard
• transmit indicator

squelch
volume control

l -/
: 'f·'e· .- ...... /

: I
•
•
•
•••
•
•
•
•
•
•
••
"•••••••
•

.... :
•••
"
"•
•". ,

•
•
•
•
•
"••••

•
"
"•

• •• •••••••

•

•••
"

••: •._----,-_._-_.......;
,
•••• • • • • • • • • • • • • • •• •• • • ••• • • • • • • • • • • • • • • • • • •

••
•
•••

•••••

•••,

•••,

•
•
•
•
•

•
•
•
•
•••

., .
• •
• ••• •• • •
•
••........

•

FEATURES YOU'VE WANTED

ICOM IC-2A
SYNTHESIZED 2
METER HANDlE
TALKIE

o 800 TIRChannels.
Synthesized.

o 1.5 Watt Output High/low
Power Battery Sav ing
Switch to .15 Watt.

a Separate built in Speaker
&. Mic. Excellent audio
quality.

o Compact. About the size
of a dollar bill.

a Variable size Nicad Power :
Pack. 3 sizes available to ",
suit your needs. (250 MA ",
standard). Makes the IC- :
2A the most compact :
synthesized HY on the :
market. :

•o ICOM level Reeeiver :
Performance-leOM :
Quality Receiver in a :
compact package (.2uvl :
20db typical)

o Optional Tone Pad. Desk
Charger.Speaker/Mic
available.

a With slip on /slip off Bottom
Nlcad Pock. you can vary
the size 01 the HT from
about 116 mm high fo 115
mm high. Easy to earry
extra Snap-on pocks with
you tor extended trips.

PHONE: (312) 848-6777

fiW SPECTRONI"CS INC. - 1009 GARFIELD ST..Y , OAK PARK. ILL.-6030-l
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2822 North 32nd Street/Unit -1 Phollnix. Arizona 85008 (602) 956-9423
WlI acclIpt chllcks. MastsrChargll. and Vi..

Prices subject to change without notice

WE ACCE PT MASTE RCHARGE. VISA, CHEC KS , AND C. O. D.' s PHOltE IN YOUR ORDER
NO ORDERS WILL 8E ACCE PTED UNDER $1 0. 00, NOT INCLUDING SH IPP ING!

HAl" HICRO'oIAVE RECE IVERS
2100· 2400HH z
28d8 GA IN
2.5 t o 3dB 'W ISE

Assemoled dnd tested with 90 day ~ua rantee $299.95
$5 .00 shipping with che r qe ca rd or money o rde r enclosed . $10.00 s hi pping i f C.O. D.

RECE IVER KIT $169.95 Includes an tenne , powe r supp ly box , p.e .B . a nd par ts ,
down COnve rte r p .e .B. and pa r t s , a nd comp lete i ns truc ti ons.

HI S C ELLA~EOUS PARTS FOR HMR
YAGt an tenna
Power supply box
Powe r supply p.e .B .
Power supply transformer
Power supply kit , complete
Down converter ki t
Down conve rte r assemb led and t es t ed
Power supp ly assemb led ~nd tested
Down converte r P.C .B.
I ns t r uc ti ons
MRF 90 1
MRF 902
MRF9 11
7812
MBDIDI
MBIIDI
283511 ~5711
I K Pot
M~tchin9 transforme rs, 75 Ohm - 300 Ohm
Two- way sp litters
t bes s t s type F connecto rs
Cab le type F connecto r s
Bar re l type F connecto rs
One 6 foot RG59 wi t h connecto rs ~nd

one 50 foot RG59 wi th connecto rs

5 59 .95
12 . 95
4.99
3.99

49 .95
79 .9;

114.9;
59.95
19 . 95
10 . 00
3. 99

12 . 50
4 . 29
1. 99
1. 99
4 .99
1.99
) .00
1. 99
2. 99

2/.99
4/. 99

.76

13. 99

TO RO IDAL CO RE S
I " r ad i us by
3/8" high
) -)0 MHz
$1.00 each

1 3/8" J\ f '
) - )0 MHz
$1.25 each

I 7/8" J\ 3/4"
) -)0 MHz
53. 00 each

MI CA INSULATI ON
TO-) type
10 / $1. 00

SEMICO NDUCTO R
MOUNTING HARDWARE
AS SORTMENT 100 ccs .
$ 1. 99

RGI30B/U 75 Ohm
COAX 100 f t. /$6. 99

SEMICONDUCTOR
INSULATI ON MICA
AS SO RTMENT
10/ $1. 00

CRYSTAL ASS ORTMENT
10 assorted $1. 99
25 as sor rec 5 .00
50 assorted 9.00

PANEL FUSEHO LOER
fo r )AG type fuses
69( each

INllNE FUSEHOLOER
fo r )AG t ype fuses
69( each

SEMTEC H DI ODES
S9ttVM 2. 5 KV
$12.99 each

ONE POUND SOLDER
6)/37 .0)2 size
"'-3. 5% 59.95

QUANTITY PR ICES AVA I LABlE FO", 10 AND UP

ZENERS AA HI CADS
I Watt I N4728 10 I N4764 10% 4/$1.00 USEO /Pull ou t s f rom ca lcu lato r s
IWat t I N4728A 10 IN4764A 5l 3/$ 1.00 79( each o r 100 /$59.00 SOLD AS 15

SOOI1W' IN751 10 I N759 1(1% 6/$1.00
500MW IN7S1 A to IN 759A 5% 4/$1. 00 ~I CAO BATTERY CHARGER
SOOI1W IN9S7 to 1N973 10% 6/ $1.00 Wi ll cha rge 4 AA cells a t a time
500MY IN 957 A to IN 978A 5% 4/ $1.00 55. 95
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2822 North 32nd Btr••t1Un~ -1 Phoenix, Arizona 85008 (602) 956-9423
W. acc.pt check., Maet.rCharg., and Vi.. /11!!!!"'11

Prices subject to change without notice ~~

WE ACCE PT HAS TERCHARGE. VISA , CHECKS, AND C.O.D , I S PHONE I N YOUR ORDER
NO ORDERS WILL BE ACC EPTED UNDER $10 .00 , Nor INCLUDING SH IPP I NG~

GE HI 3AI PHOTO
COU PLER- INTERRUPTER
MODULE $ 1.99 each

6x 4 SOLID STATE
TU8E $1.99 each

MALLORY HIGH VOLTAGE
CAPAC ITOR
100 mfd ~ 350 vae
1" x 2 7/9 ' long
$1 . 99 each

NEW!" INSULATED
SHAFT COU PLERS
$1. 99 each
,-----'-------

1 yoe WATER PUMPS
I':" rou nd x 2" l ong
$1. 99 each

SLI DE POTS
IOKand SOK
99¢ each

DUAL SL I DE POTS
50 K $1.99 each

cr o COPPER CLAD . 062
7" x Ii/ ' $2. 99 ea .
Itf' x zltk" 2 . 99 ea.
It" x 361" 2.99 ea.

10-) HEAT SINK
AAYID #12·13426- 03
2/$1.50

NEW' ATlAS Dl-300
52 Ohm DUMMY LOAD
300 W int e rmi t t en t
100 W con t i nuous
$ 13 .99 each

~ EW 2 WATT STEREO AMP.
w i t h o n l y one I C
H i gh i mp . inpu t

8 Ohm outpu t
12 VAC , 5" l ong x 2"
$4. 99 each

l Oa ASSORTED OISC
CAPS new f u II I eees
D ifferen t va lues
10 each o f 10
$3 .00

100 ASSORTED
ELECTROLYTICS
New f u ll leads
Di f f e rent v a l ues
10 each o f 10
\ 3.99

USED HUFF IN FANS
3 and 4 b l ades
110 VAC 4 3/1:1' sq.
$4 . 9 9 each

21'4 6071 POWER TR IAC
4 Amps 200 V
69C each o r 2 / $1. 00

21'46027 o r 21'4 6028
PROGRAMMABLE
UNI JUNCT IONS
2/$1. 00

NEW CORCOI'\ EM I
F I LTERS Mode l 3B I
3A liI 11 5/ 230 VAC
$3.99 ea ch OR
I'\ode I I OK3
IDA @) 11 5/ 250 VAC
$4. 99 e ach

NEW AUTOMAT IC RADI O
I'\ode I PPS 1480
POWER SUPPLY
I npu t voltage li S VAC
Outpu t 12VOC f$J 1. 75A
Sf ' deep x 4" l o ng
3" hi gh $19.95

NEW HAGNAVOX T. V.
SPLI H ERS
Mode I 6000 6dB
Us e d fo r two TV
sets , $1.99 each

NEW MATCHIN G
TRANSFORMERS
75 Ohm t o 300 Ohm
Mode I MT7 5
$1 . 99 each

BEND I X RF
CONNEC TOR
Mod e l 11 06- 1
I ma l e BNC wi t h
3 f emale BNC
$4 . 99 e ach

ME KO REE D RELAY
5 VOCco i l
SPS T 69c each
SPOT 99c each

HEW BA RBER- COLMAN
6 voe MOTOR
Model 8YQM43 60Q-2
$ 1.99 each

NEW KI NGS RF CO NN.
Type N ma le fo r
I" coax
Model 918361
1'\5 390 12/ 01-0004
$9. 99 each

NEW I H IGREKAR
Type N ma l e for
;" coax
.'iode I 16408/7 407
$2. 50 each

NEW 12 vee PILOT
LIGHTS
I ndu s t r i a l Devices
Mode I 2 190F50
Red OR Green
69C each

NEW CI'\/ORAKE
P I LOT 1I GHTS
125 VAC liI to W
Mode l 640 3- 403
603 69c each

NEW MALLORY HI GH VOLTAGE
CAPAC ITOR
] 00 mf d liI 350 VOC
I" x 3" $1 .99 ea ch

I MHz CRYSTALS
US EO bu t good
$2. 99 each

SOLDER WICK
S i ze 4
S f ee t f o r $1 .99

HIGH VOLTAGE RECTIFIERS
Pa rt HOG - IOOS
1000 PIV @J 1. 5 Amp
10 / $1. 75

NEW MOTOROLA UHF POWER
AMPLI F I ERS
Mod e I MHW]I 0
OU tp u t 13 W (ill 400-512 MHz
12 VOC 19 . 4d8 gain min .
$49 .95 each
Mode I MHv709
7. 5 W outpu t @J 400 - 5 12 MHz
12 VOC I S.SdS gain mi n .
$40. 95 each

NEW RCA SCR 's
TAS S6 13B
75A 250V
$3. 99 each

NEW LAMBDA OVER VOLTAG E
PROTEC TORS
Mo del L-12-0V- 5
5 VOC liI 12 Amps
$3 .99 each
DA TA SOC eac h

CE RAMI C STAND OFFS
f ' r ound X I" l ong OR
3/8" r o und x 1l-" l ong
36C each

NEW ] 00 KC CRYS TALS
$6. 99 each
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2822 North 32nd Street/Unit -1 Phoenix, Arizona 85008 (802] 956-9423
We accept checks, MasterCharge, and Vi.. I "'0 .

Prices subject to change without notice -~
~'

WE ACCEPT HASTE RCHARGE. VISA. CHECKS , AND C.O .D . 's PHO NE IN YOUR ORD ER
NO ORDERS 'W I LL BE ACCEPTED UNDER $10.00 , NOT INCLUDI NG SH I PP ING!

"Wo rk" • p lug i t in end the LED ' s 1 i qh t up

SPECIAL

lo L O. DIGITAL CLOCKS made ay SPARTUS
Sold AS IS . NO RETURNS . Al l "work"
bu t have lllillOr prob lerns. Can a lso be
used as spare pa r t s o r t o ex pe riment
wi t h . Take a chance fo r on ly $4.99 ea ch .

NEW MICROLAB/ FXR WAVEGU IDE SWI TC HES
Mode l RQ-A62 X-Band
$99 .99 each

WATKIN S- JOHNSON COMPAC T YIG FI LTERS
Model WJ - 6 14-1 5
7.40 to 12 . 12 GHz
$59.95 each

$ 7 . 00
low power 16K $ 6.25

Sing le vol tage $23.95

Sl.IOea .
4 .90 ea.
2 .50 ea .
).00 ea.

$ 3.99 each
12. 50 each
4.99 each
1.99 each
4 .99 each
1.99 each

TRANSI STORS

2.Sd8 (iI 1 . 0 GHz
2 .0dB @ 1. 0 GH z
12. 5da @ I GHz

MOTORO LA HIG H FREQUENCY
AND OIOOES
HRF 901 NPN
HRF902 NPN
MRF911 NPN
HBO IOI
MBI IOI
HP2835/IN5 711

NEW PO~ER SUPPLYS
STA~OARO PO~ER I~CORPORATEO

Mode l SPS -120-5
5 VOC ~ 12 Amps
7" 10 ll g X 5" high x T" deep
$59.95 each

CINCH 065 1226- 1 CONNECTOR COVERS
NEw 062$5 RS232 CONNECTORS
USED OB2 5P R$232 CONNECTORS
USED DB2S S RS232 CONNECTORS

2708 E-PROM
THS4116-20JOl 200NS
TI15251 6/2 716 450N5

NEv TRANSCO COAX RELAYS
SPOT 28 VOC NI3730
$39.95 each

FERRI TE ROO
3- 30 MHz

t" x 71"
$2. 99 each

NEW RF SW I TCHES by
MICROWAVE ASSOC IATES
NMA- 750 1- 0NM
$69 .95 each

TR\J il.F TRANSISTORS
PT3 551C 15 W o u t pu t
12. 6 VDC @ 175 MHz
Same as 2N6081 but
has no stud .
$3.50 each or
10/$29 .00

I'lO TORO LA IC ' s
HC I550G $1.50
MCI 590G 6.00
HC4024P 3 .82
Hc4044P 3 .82

DUAL ELEMENT FUSE
Slow Blow 3 Amp
3AG Type
8 / $ 1. 00

RCA POWER TRANSISTORS
NPN TO -3 CASE
NRCS258
v cec 60 20 Amps
Vee 4 250 Watts
$2. 99 each

5 v 5 Amp REGULATOR
H]3HOSKC
$4 .29 eaen

NEW RF TRANS I STORS
CTC C03495 $ 10. 99
CTC C03435 20 .1 0
CTC A50- 12 20 . 10
MRF902 12 .50
MRF455 12 . 65
MRF455A 12 .65
I'lRF454 17 . 99
I'lRF4S4A 20. 10
MRF4S2 25 .00
MRF240 12 . 00
I'lRF238 11 . 00

GERMANIUM PNP POWER
TRANSISTORS TO -3 CASE
NGPI 600 wil I repla ce
th e 2NI529 - 2NI 560
Cev /aVCES 75 V
Cev/BVEC O 60
Ebv /aVEBO 40
Co l lec t or curren t
15A 150W
$3. 99 each o r 10 / $29. 00

12 V 5 Amp REGU LATOR
NLAS 151 2A/7 8H12KC
$5 .50 each

MOTOROLA MICRO-T
NPN TRANS ISTORS
MMT74 700 MHz 12 V $1. 00
MMT2857 1000 MHz 15 V 1. 99
FMT2060 1000 MHz 10 V 1.25

MOTOROLA I1ICRO -T
MPH TRANS ISTORS
I1I1T]O Pkg. of 5
$2 .00

MO TOROLA 2N9 141
83 42 ~ 2

10/$\. 00

GE ZN5 81 9/
34[2516
10/$1 .00
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2822 North 32nd 8trlllltlUni1: - 1 Phollnix, Arizona 85008 (802) 958-9423
WlI acclIpt checks, MastllrChargll, and ViBB

Prices subject to change without notice

WE ACCEPT MASTERCHARGE. VI SA. CHECKS , AND C.O. D. ls PHON E IN YOUR ORDE R
NO ORDERS WILL BE ACCEPTED UNDER $10. 00, ~or INCLUDING SHIPPING ~

POWER VARAC TORS AND STEP REC OVERY
POWER I/ARACTOR DIODES
1N 4387/HII1 804 $25. 00 each
JH43 8o/HVI 306 25. 00 each
IN5149/HVI 806C 23.95 each
IN SI SO/HVI 80 7C 23.95 each
IN51 53A!HVI 308c I 25. 00 each
IN 51 53 /HI/1 808C 23 .95 each
IN5 155/ HV13 10B I 25 . 00 each
HII1 809 25.00 each
HVl ai l B 25.00 eacH
HI/ I860 25 .00 each

TO-3 TRA NS IS TOR SOCKETS
4 /$ 1.00

2N4400
HPSA20
2N4 124
I'1PS651 4
2N 4355
Hul a
f'lPSA92
2N5771
HP S2907
UA]09P
HPsua l
HPSU52
UA 1458rc
HPQ3 906
MCR391 8- 3

4/ $ 1. 00
4/$ 1. 00
4/$1. 00
4 /$ 1.00
4/ 51. 00
4/ $1 .00
4/$ 1. 00
4 /$ 1.00
4/ $ 1.00
4 /$ 1 .00
21$ 1.00
21$ 1.00
21$ 1.00
2/ $ 1.00
$ 1.50 each

2N222 2
2N3904
2N3906

4 /$1.00 o r 100 / $20. 00
10 /$1. 00
10 / $ 1.00

NEW ELECTR ICAL PO~ER STRIP
9 OU TLETS WITH BUILT IN C I RCUI T
BREAKER AND INDI CATOR LAMP
$21. 95 ea c h

100 Ohm DUAL I/R IN E RES ISTORS
SOC each

NICAD C CELLS
Pack o f 10
USED BUT GOOD
$1 5.00 /pack

BI-POLAR L.E.D .' s
2/$ 1.00

MICROWAVE Ot OOE, HA41482R $3. 00 e ach

15Amp STUD MO UNT DIODES, 400 P IV 3 /$1.29

ORDER ING INSTRUCTI ONS

o r bette r
Prices

quanti ties

Che c k , money o rde r , c redit cards, or COO o r de r s wel come. (Mast e rcha rge and VISA on ly)
No personal c he cks o r cer t if i e d perso nal c he c ks fo r f oreign c oun tr ys accep ted . Money
o r de r o r cas hi e r ls check in U. S . f unds on ly . No COO ava i l ab le to any fo re ign cou n t ry.
Let t e rs o f credi t a re not acceptab l e . COOl S by UPS will be charged a $2 . 00 ha nd l i ng c ha rge
plus shipping . CO D by ma i I wi 1 1 be cha rged $1. 00 hand I in g c harge, pl us COD c ha r ge s by pos t
office , pl us s hipping. Min imum shi ppi ng by UPS i s $2 .00 and 35e i nsu rance pe r $1 00.00.
Pl e ase allow ex tra s h ip p ing cha rge s f or heavy items . All parts returned due t o customer
error will be s ubject to a 15'% res t oc k ch a rge . Cla i ms mus t be made with i n ten (10) d a ys
a ft e r receip t o f parcel. All reques t s must i ncl ude de f ect ive mat e ri a l . i nvo ice numtle r
an d da t e.

I f we are o u t o f an it em o rde r e d we will t r y t o replace it wi t h a n e qual
part un less you specify not to . Prices are su bj ec t t o chanqe wit hou t not ice .
superseade a ll previ ousl y pu b Llsbed , Some I tems o ff e r e d a re l i mi ted t o sma l l
and a r e SU bjec t to pri or sale.

$10.00 MIN IMUM OROER p lu s shipping. ORDERS LE SS THAN THIS MIN IMUM WILL BE
RETU RNED UNPROCESS ED. Thank you .

See December Issue o f 73 Ma gazine for firs t 10 pag e s o f ou r ca tal o g.
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•

COMPARE THESE FEATURES
WITH ANY UNIT AT ANY PRICE

• FREQ UENCY RANGE : Receiye and transmit: 28.000 to 29.995
MHz, 10KHz etecs with buill-in ... 100 KHz repeater cttser.

• ALL SOLID STATE-CMOS PL DIGITAL SYNTHESIZED.
• SIZE: UNBELIEVABLE! ONLY 8 31.")1; 2 3/8" .. 9 31 4".COMPAREI
• MICROCOMPUTER CONTROLLED: All scanning and frequency

ccn trctt uncucns are performed by microcomputer.
• DETACHABLE HEAD : The control head may be separated from the

radiO lor use in limited spaces and for security purposes .
• SIX·CHANNEl MEMOR Y: Each memory is re-programmable .

Memory is retained even when the unit is turned Off.
• MEMORY SCAN : The si .. channels may be scanned in ei ther the

" bUSY" or " vacant" modes for quick , easy location of an occupied
or unoccupied frequency. AUlD RESUME. COMPARE!

• FULL-BA ND SCAN: All channels may be scanned in either " busy"
or "vacant" mode. This is especially useful l or locating repeater
frequencies in an unlamlUar area. AUTO RESUME. COMPARE r

• INSTANT MEMORY-1 RECALL : By pressing a bullon on the
microphone or Iront panel, memory cnannett may be recall ed for
immediate use.

• MIC·CONTROLLED VOLUM E AND SQUELC H : Volume and
squelch can be adjusted I rom the microphone for convenience in
mobile ccereuon .

• DIRECT FREQUENCY READOUT : LED display shows operating
frequency. NOT channel number. COMPARE!

• TEN (10) WATTS OUTPUT; Also 1 walt low power f or shorter

d istance communications. LEO readout displays power seleclion
when transmithng.

• DIGITAL S/RF M ETER : LEOs indicate signal Slrenglh and power
output . No more mechanical meter movements 10 fall apart!

• LARGE ¥Z ·INCH LEO DISPLAY : Easy·lo-read frequency display
minimizes "eves-ott-tbe-eced" lime.

• PUSH BUTTON FREQUENCY CONTROL FROM MIC OR FRONT
PAN EL ; Any frequency may be selecled by pressing a microphone
or Ironl-panel swilch.

• SUPERIOR RECEIVER SENSITIVITY : 0.28 uV lor 2O-dB quieting .
The squelch sensitivity is superb, requiring tess lhan 0.1 uV to
open . The receiver audio circuils are designed and buut tc exacting
snectucaucne . resu l ti ng in unsurpassed received-signal
intelligibility .

• TRUE FM , NOT PHASE MODULATION : 'tranemtned audio qu ality
is optimized by the same high standard o f design and construction
as Is round in the receiver. The microphone ampli fier and com
pression ci rcuits oller intell ig ibi l i ty second to none.

• OTHER FEATURES : Dynamic Mic rophone, built in speaker,
mobile mounting brac ket, external remote speaker jack (head and
radlol and much, much more . All cords, plugs , tueee . microphone
hanger. etc . included. Weight 6 Ibs .

• ACCESSORIES : 15' REMOTE CABLE ... .S29.95. FMPS·4R AlC
POWER SUPPLY ....S39.95. TOUCHTONE MIC. KIT ... .S39.95.
EXTE:.ANAL SPEAKER... .S18.00 .

881 7 S W. 129 1h Terra ce . Mia mi. Florida 331 7 6
Te lephone 13051 2 3 3 · 36 31 • Tele". 8 0 ·3 356

U.S . DISTRIBUTOR
DEALER INQUIR IES INVITE D

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

1·800·3~7·310~
CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER .



524.95
529.95
529.95
529.95

/--
122 9'
1 29 05

Try your hand at bUIld ing the finest lo ok In g clock on the
marke! Its setm l m '511 aoodrzed a lumInum elise looks great
anyw here. whIle si .. 4" LED d '9 ' ts provide a h.g hl y readable
dIspla y This IS a complete k It no ext ras needed, and " only
takes 1-2 hours to assemble Yo ur enoree o f case colors
slive r . gold. black (specl lyl
Clock k ll . 12/ 2 4 hour . DC-S
ClOC k w .th 10 m,n 10 tlmt!'r . 12 / 2 4 hour DC-lO
Alarm cloc k , 12 hour only , DC-8
12V DC car clock , DC·]

Car Clock
The U"' -I(IT. on" ~ sol.., ConMClton$

DC J '" '2 M u' 'o, m. '
DC J .. """ 00 ,~"..,

H........ "9 n~ '~G o«~,." au'O <00< ' "h"' h '0 ••n.~ ' 0 ~~" o.M

'0"'" c,,,,, . mo.~"",o' " <",,""""~f. ...."' ''''''' ,ou ""', ..,.~.. ) .."... . 00 2
' '' ''e h... ,.• • , .-.., \5 "" n,,,...' c!<'p'ov" ""qn, 0....... ,'n .~''''". ,''' Moh,n..,
'''''' '0' PM'oceil _ ",y'" ' 0 " 0" h'Oh'....da n'. 0"0'" 0" '" ., 'O h, C"",.. ,n .
, . " n ',n"h ano""M "um,o"m « .. "",,n cao "" ....ch~" ~ O,"...n' ..." ~" oq 2 ..oM
,<po C O,,"c. o r , ,I .. , h ',,· ' 0< 90'" co.. "'''' ' ' ' "

Fo r w ored a n d tes ted clocks add $1 0 00 to k ,t pnce

YOu, o ld t• • o nt• • • r. " . .. . g.'n 0 • • , 1 .0 0 0 Sold to 0.1.
8 e one 01 ' o e g.ng . nd 0 ' <1 8' yo.... lod'1!

CLOCK KITS

Supoor Sleul"
A$u~, . ..n$' t.... a mplt
f,.., ", h,Ch "" II p,c l< up ..
pon <1<op a' ' 5 '",,",' Gre..'
10< """'''''''''9 b.1Oy',
fOO"l Of n 9"""'al pu,.
POW a""(ll '..... Full 2 W
mtS OUlPUI runs on 6 WJ
15 0011$ """" 8-45 Ohm_.
Corr>~ u BN·9

$~ . 9~

T..... Decod... ~-
A comp!N.. I~ deeo' !
<I'" "" II .,n9'~ PC --@'f
bOA,<I f ealu' f'S 400-
5000 HZ a",usI ~~I"
' ange .,a 2tJ lu,n pol. vOII ~9",e9u ,

lal,on 567 IC Uselu l 'a' 'o uc n ·
tone ~,,, sl detectoo n fS K ..IC
C~n also hp used a . a s tab le t on~

encode, Run. on 5 to 12 volts
Complele " 1 TO-' 15.9~

l .d B'.n~y 1111
A 9 ' ..a' alle n" o n 'le t·
,~, ",h ,c ~ IIH..'n a'~l y
~_ 2 lumtlO LEOs
Use lot "",me~
bullon s "' 1I , n , n 9
~,.,.,. 19'~ anylfwlQ'
Runs on 3 10 15 .oils
Com~~ I< ~ BL-l

12 95

v...., ..........,... ~ ,'

Con .., ...n, 'V to .,,,~o "'",,,,0< Su~,

".01. '"n.O I~ 0 ... <', • 6 ~"". on 5
,~v a« op" "" "0"" ••go.' S ... con "~ 00
tn••,.,' . " C,,",pl.'. '., VO·' 11 "

CPO- I
Au on 3-12 v~c 1 ..d 00.0' I f( HZ QOO(I'Of CPO
A ,m A"" ,o Osc>I""Of Corn"..'e . " 12 ts

Wh' $jWr Ugh ' Ki.

An "'le'~t,ng ~ ' I . small m,~ ..
P'C ~$ up sounds and conve' IS
them 10 Ioghl The lo"de' Ihe
sound !ti e b"g~ l er Ine ligh t
Incl ud ..s m , ~ .. , conl ,OIS up to
300 W, ru ns on " 0 VA C

Co m p le le k,1. Wl ·I
56 .95

Co lo. Orll_n

See muslc c ome
a l ive' 3 d llte,enl
" lItll s fllCke ' w' lh
mUSIC On" light
each for h,gh ,
m,d-range a ll"
lows EaCh mO,·
vldually adJus"
lIDle and "fives up
10 300 w ,,,ns on
IIOV.... C

CompleU' ~ ,l

!.A L-l
$8 ,9S

1495FM-2 k,l

F... ·3 K,'
F"' ·J w".., aM T~'"

A "'P'" h'Qh p",'o<ma"c~ F"" "'''e ·I,.... m,'~ ' ,1' T•• nsm "$ II Slal>le
"'9""" UP ' 0 300 v••~s ..,I~ e.c~

1"'''''''11'''' 00 Q " " bV me..n o 01 'II
buolt on elect , m,' ~ f( ,I ,ne l"""
CII... m ,• • on -oll $ .. ,Ic" ..n'........
bIInMV '''d S""..,. ons'n>cbons T"'$
.. l"e " ,,"1 u..., ...II~II_

FM WI"u M'h KII

FM
MINI
MIKE

Tran,,,, ,t, liP to 300· 10
~ny f M broade n l ra·
d,o . u.es lin, Iype o J
m,h Run . on 3 10 9V Tvpe FM·2
nas a<l ded s"nS,I,ve m' ke p ,ea mp
.1 1I<;Ie

FM· I ",, U.9~

MINI KITS - YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

u' ....

" "

.......',..... ..
" .

55 9 .95
544.95

$ .50 ea.
51 .00 ea.

Extend the range 0 1 y o u r
c ou n ter to 600 MH z Wor ks
With all counters Les s tn a n
150 mv sens't,y'ty specify
10 o r -100

600 MHz

PRESCAlER

W,red. tested PS--1B
K It . P5- 1B

1BI2 11.00
1Bl$ I I ."
1_ 11 25
1'!112 11.25
1'!I'5 1'.25

..."" TO-t2 ..... , 5 ....
T__..... B••"" ! $1 00
To·no _ . Son.. , 11 .00

Uno;le , o ..~ Ctlr C inco.

Po..e r Supply Kit
Comple'e '"pl~ '~C;",laled powe'
Su ppiVp,o"oe, . a...~1~ 6 10 '6 v"llS~I

200 ma anO _$ 0' I Amp E . ce"efilloo ~

' ..gUlat,,,n good f, "e" ng and .mell
''' ~ L.... "afi . l" 'mprs 't!Cluores63V
"I A a nd 2' YCT
ComP''''e ",t PS·3l 1 ~.95

" ,. '-"." . ,n ' '''' ,.. <0.. _ _

• _"" AEO lfM _ , ""'" .
a .,,.. _ " _ ',., ...._ .....
____ _ OPo_ 0__ .._ • •

.....--......,-,-
OC"_' .~~""" ·"Of" __

..... ""....-'-

$29 .! !>
$3995

,n , ..._1

SII 95

BI ·~ E1 L~ 13101 . OorKI pon lor p,n 1<1c"'""""tIle I>ul !>OO.OOO MEG
,nPu" ' u"..,.- lOw 50 pa onPul CU ......, 10.. ""..... d.a,n
50 tor ....., 1'.00 to tor 12.00

O pto ISOla tors - 4N28 t ype
O p to Reflecto rs - Photo e.coe • LE D

Cal enctllr Alllrm Cloc ~

1"" CIOC . Ih., • g,,1"~ 'I 6- 5'· l EOo
' 2 '" ~o", ""00'" N hOu' alll.m •
0 1''' cal_., n.a".... . ".o>up .0<1
"'.. "'O' e 1 ~" SU_ 7001 (~'P 's
use<! S" .. 5.'.1 ,n('''.' Compte'~

. " leu C_,OO' 11•• ,1 .11"'.
DC·'

30 WlIU 2 mlr PWR AMP

S,mple Class C power a mp teature s 8 nmes powe r ga,n 1 W In

fo r 8 out. 2 W m lor 150ot. 4W m lor 300ut Ma ~ Outpul 0 135 W .
,ncred,ble va lu e . complete w'th all pa rts . less case and T-R relay
PA _I . 30 W p w r am p kIt 522.95
TR _1. RF s e n s ed T -R re la y k It 6 .95

V_ T .......... -<-_......._..._ ,-..-. ..... '''- -''-.,-_. --- ' __a _,,_ " " _.- ...- ,_.- -<_.. .....,. --'" _ _ _ .SC"' _.__ t '.~ ...
~ ". --.- ...,·....S>:l:l'_"'""" "_ ~_ ..__ · _ c ._

"' ...'._ 0 • • _ .... "" .... _ ""' ....c_c... ...
..., ~.. ,--.., ..... ..... "
Aod iO
P,e IClIl.,
Ma~e " 'gil re . o lu l'On a ud'O
me~ s\Jrme nts gr..a t for m U5Ica l
,ns tr u men t tu n ing , Pl tones ere
Mu lt,pl,e s ece.o U P ,n treccencv
.eleCla ble . 10 0' . 100. g' ves 01
HZ reso lul,on ...,m 1 sec gal"
I,rne' H'gl'! sens'I'v'l y 0 1 25 mv, I
m"9 ,npUI 2 a nd bu,IHn f,lTe"ng
g,ves greal perlo,m~nce Runs
on 9V batlery a ll C MOS
1'5·' ~ 11

1'5·2 ", ,, 1"(1

M"'.,"'n. CP S _ ....
_" _~U< "' lOn9"' oI 1 _' R" " 'aoU ••"ao "" " '''"' 2SO Oh .... to'or to "... ooc' ... 2O 'Ir1po 'or S, 00 0'.'] -0 , lot " ' .00

R F actua te d re lay SfJ QSeS R F
( 1W) and closes DPDT relay

For RF sensed T -R relay
TR- l Ktl 56.95

MRF-2:J.8 t 'OnS'S!o' ~' uM<!
B·10<lb ga ,n 150 m~l

18MG 11 25
19MG 11 25
123 1 50
309K I U S
7_ 11.00

_ k T..... "._
""<e procy' _ or ",~n• • ,n , - . . '

onhO. 10. G..., '''' _... ....... ..

S U O
$500
$5.00

AC au...l
Moun, .. ,'h l lN<l$

. :11.00

""'. C U .."""
0' '-. d," ... . ' ." .V .. " ."'" '-. " .""" " ..",.,. " .

"' ,n, AG·110 Coa.
10 II. lor $1.00

c.,"",,,, I~ ~""""',n, c. ,.m,< r , ,,~,, 7 KH,
e '" ...,.h..O ' t."' ...

c. ..,..
6:>o"'.~""'dCOt"OC'tl"" f- - -''''i;;;;:;-,:;;;""''';;:- - - -r.:.--.;;;"iii"-.,,,,,,''- - - 1......·'OQJe.. c:toc . _
_. n ..

C ryola"

3 5795 '5 MHZ
to o¢oOO MH Z
5 N8IlOO MHZ

,.~

S T.SO

-,,_ ....-
......" ......... . ......, .. 08 _
.....put Oh ~ ' 2 "" at 'Q. JO "'. Tn
._ ' ,b'" " ' 51

........-. C8po

".ca_ "'. c'.... , U ""
.. · _ G......_ 1 " ..

1100
3'11 00

SI,e n Kil
Prod uce. up",a .d and dO",n"'II'd
",,, ,I c ha ,aCle".I": 0 \ " DOhce
s or..n !> W p"a ~ au<l,o ouIPUI ,un.
on 3-1!> 0011$ ~ 3--45 ohm
spe~k"r

Comp","Ie . ,1 SM-3 12.9~

. ... r-a-
"-' ... ,' c",,-_-_ "

.~ .. ,

OlU" '''U''E"",,,,,.'"
H'oo u' '.. Root,., . 11

""' "' ""••• '" ' 11,.., ... ,~..... ' t . ' ''''
'0"' ," A.d" '0 .' ....

hroc'....
..o,,,,o'. " v:noll JO " . ""'. " n.' c." 10-10 P• . T..... "'" '."9<"

SG ..ell or :1111 00

C APAC tTORS
TUT", ,,,,,

Do_'''''''" .r "'v .....
" ""'1. "" .'"0' .... .. " ...

lie....'" A• • 'I
A..orun.. .,t 0' poc>u, ~••• 'u.... .
...-all Cull"od lor sc mounl, n9
C~nle, I~Od " h og 0 ' 300 0 '
mo,~

•

DC·DC Coo.......
.~ 'de '"0"' "'I'" -9'"0 ("' :)O m.
'9 'do .,o.J...... '~'dc (0»)''''" t , ~,

Co.. ConftKIO'
C ftaSS'S mOUnt

BNC type $1 .00

l_ - vour e"'<>o<e. pi...... $P"C" V
"',no Rad. Jvmbo Red l-IIgft In....... Rod N~or FIo3<l "ii'
,"" n. ¥eIIQ.. JumtlO Y""o.. Juml>O Gr.... 1JJ1l

~ "" I"", T" St.•
, . 2DT""'T"m I SO

S." C~""
M,n, '099'" SPOT
Re<l PuShbu1lon$ '" 0

a.p..........
J ...- I Ohm _ ,"' ....."..,...
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Did lomeone/aycompUTERS
Before there was Kilobaud Microcomputing _.. before there was Byte, or Inter

face Age .. _even before there was an Altair ... we were supplying compu ter pro
ducts to a small, but enthusiast ic , bunch of computer hobby ists. We ad vertised
those products in 73, because then (as now) hams were on the lead ing edge of
any technology, and that inc luded computers.

Many years have passed, but we remember that it was you 73 readers who f irs t
responded en masse and got us started on our prese nt co urse as a supplier of
high qualit y computer prod uct s. So, we're introd ucing you to some trul y revolu 
ti onary products this month before the news hits the big computer mags. Thanks
fo r you r past s u p port, and we think you ' re real l y g oing to like what w e 're up to
t hese days.

Note: Most CompuPro boards are available in 3 cc ntiquranons: unklt (sockets. bypass caps presolderec in place
lor easy assembly), anembted . or Qualified under our high-reliability Certilied System Component (e SC) program.

~.i.'.
....... S-100 DUAL PROCESSOR

ductor'# CPU BOARD
U\tro priceS: $385 unkit,

$495 355m, $595 CSC
An 8088 CPU gives true 16 bit power wit h a standard 8 bit

5-100 bus. while an addit ional 8085 CPU gives compatibility
with CP/M and the vast library of software developed for the
8080. Finally - a CPU board that is downward compatible
with ex ist ing sollware, upward compatible with hardware
and so ftware not yet developed, accesses 16 Megabytes o f
memory, meets all IEEE 5-100 bus specifications, runs
8085 and 8086 code in your existi ng mainframe as well as
Microsoft 8086 BASIC and scrcrm PASCAUM"' , and runs
at 5 MHz for speed as well as power. The Dual Processor
Board is built to the same stringent standards that have
established our leadership in S·100 system components
... and starling June 1st , you 'll be able to plug it into your
main frame to experience computing power that , until now,
you could only dream about.

~\
.~ S-100 SPECTRUM COLOR

IntrOCl GRAPHICS BOARD
"riceS:UCtory $339 unkit,

$399 355m, $449 CSC
Includes 8K 01 IEEE-compat ible stat ic RAM; full duplex

bidi rect ional parallel lJO port for interfacing wit h keyboards,
joysticks, and similar parallel peripherals ; and a 6847-based
graphics generator capable of displaying all 64 ASCII
characters. Put these all together, and you've got 10 modes
01 operation - Irom alphanumericJsemi-graphics in 8 cor
ors to unre-oense 256 x 192 full graphics. With 75 Ohm
RS-170 line output and video output for use with FCC
approved video modulators. Need graphics software?
Sublogic 's 2D Universal Graphics Interpreter (normally $35) is
yours lor S25 with the purchase 01 any Spectrum board. Don't
settle for B & W or stripped down color boards - go for the
lull Spectrum 01 performan ce. Available June 1st.

We've done it again ... 8 lo w power. 250 ns dynamic RAMs at a treno-settmq price. Don' t be
impressed with laney packaging or four color ads: ou r Chip se t gives all the performance you
want at a price you can afford. Offer good while supplies last. Add $3 l or TRS·SO " compat ible
DIP Shun ts and complete install ation instructions. "TAS-80 IS a trademark ot the Tandy Corporancn

TRS-80* -lor -II MEMORY EXPANSION CHIP SET ...
SPECIAL

PRICE: $69!
OTHER S-100 PRODUCTS

Z·80A CPU Board " . " .. " . " $225 unkit, $295 8ssm, $395 CSC
8085 CPU Board $235 unkit, $325 assm, $425 CSC
Godbout Computer Enclosure $289 desktop, $329 rack mount
8K Econoram IIA static RAM $169 unkit, $189 assm, $239 esc
16K Econoram XIV stat ic RAM . " . " . " . " " . $299 unkit, $349 assm, $429 esc
32K Econoram X·32 static RAM $599 unkit, $689 assm, $789 CSC
12 Slot Motherboard $129 unkit, $169 assm
19 Slot Motherboard $174 unklt, $214 assm
2S Interfacer 11/0 Board $199 unklt, $249 assrn, $324 CSC
3P PLUS S tntertecer 111/0 Board $199 unklt, $249 assm, $324 esc
Active Terminator Board " 534,50 kit
Memory Manager Board 559 unkit, $85 assm, $ 100 ese
2708 EROM Board (less ERO M sl .•. " " . " 585 unkit

SEE COMPUPRO PRODUCTS IN PERSON AT FINER COMPUTER STORES WORLD-WIDE.

~ "

uPro™ from

725 Wright si., Oakland Airport, CA 94614 415-562-0636
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TERMS' Cal res add tax. Allow 5%
shlppmg. excess retunded. VIS.,,"

IMastercharge" call our 2-4 nour order
desk at (. 151 562.(1636 COD OK with
street address for UPS . Prices
subject to change wnhcut notice.





ASSOCIATED RADIO
913-381 -S900
8012 CONSER BOX 4 3 27
O VERLA ND P AR K, KAN SAS 66204

CALL US WITH YOUR REQUIREMENTS

AMERICA'S NO.1 Real Amateur Radio Store

Associated Wants to TRADE - BUV - SELL
GOT YOUR BEST DEAL? THEN CALL US AT

913-381-5900 - NO TRADE? ASK FOR EXT. 1 2

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG
OF NEW AND RECONDITIONED EQUIPMENT.

* ALSO WE PERIODICALLY PUBLISH A LIST OF
UNSERVICED EQUIPMENT AT GREAT SAVINGS.

A BONANZA FOR THE EXPERIENCED OPERATOR.
TO OBTAIN THE NEXT UNSERVICED BARGAIN LIST,

SEND A SELF ADDRESSED STAMPED ENVELOPE.



95$

SPE CIFIC ATIONS: , " __ •..........._._- ,--.. _..... ."._ ....
... . _.. h .• h _ ._·

".'1 " ••ac .. ...

AI'I-fMl
STEREO
IIJ~III

.,."TH TAPE DECK
..TRACK

PLAY /RECORD

• All Solid Stat.. ,
h" .., .....
Cbc utl C onn . llCllo n .

.. Dlalull, I..diut.. 40 Ch........

.. B"aM .3" R.d LED D1,p'.y

...... , o w. SI ..O f O ll n U( .... ' ....1.0- ac " c_•.•_ Poly P k ®25'_.. _ .. _ .. -. _ , Q ,
"'~ ~.._._.-.-
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_ • • _ : _ . _ _ , .... ..0-.... SOUTH LYNNFIELD. MASS. 019040

HY·GAIN
"ONE-HANDED"

40 CHANNEL
DIGITAL jI

COMPUTER
MIKE

ONLY $24.88

• Simplic ity In co ni lrue l;"n .and

7 PC Nt

STO PW ATC H! ALARM CLOCK!
DUAL lONE TIMER !

ELAPSE D TIME
INDICAT OR !

$24.50 .::":.

ULTRA-SMALL
LCD CHRONOGRAPH

MODULE

THERE'S OOLD %N THEM THAR rAftS!!

• 'Ens
ARE rAftS EVEN A 49'ER CAN D%O!

BOOM
MIKE

COMPACT
CONDENSOR

.. G I• • ••_. " LID ~'..It•.. c._ , __ , .
.. _ 1

o, . (.\10\ 101 1". , i~
"., , _ ' t ..,_.~, '" 1-<." .
AM PM __ , ~.__ ~ ," -
.... 8~.h'~ A , ~ .~ .-wo _ _
_ tao< ".. , ~ .. '...... .. __ "-.. , ,,,...._ ~.. _. ,,"',..,........,_ ..
_ ",. , •• • " . ..... ,_ I ", A.,~_·

{_• •{~ ......__ _ "-"", •• n ..,-_._._-_ _._ ............_. ... .. ,<t ...
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Hawlatt Packard UHF, VHF, and Mlcrowav. Signa_
Oanerator. and Sweepera, and other equipment.

WISPER FANS
ThIS fan is super Quie t. etncreot cooling where low acoustical disturbance is a mus t
SIZe 4 611 ' • 468'" x 1.50", Impedance protec ted , 50160 Hz 120 volts AC

O N LY 59.95 Of 21518.00

:l1.Y MH,
:J2. ClIIOCl
:l~ .2nn

:12 ."
329
aaoooo
33,333:JJ
;1:l .Y
H.IK ~>U
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3~ 5M#,
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:l1i .~l751)

:16.66h67
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:IH.OUOUO
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:1~ .1777 ~

,1~ .~~~~ ~

~~ .~HH"Y

;Iy. "oor~)

:19. Ifill
:m.51~:,1

:19.5.5.5.5.5
:)y.r,n(,Y'l
:m.6~%;)(1

:J~ 6ij';fi67
:IY.70:l70~

;l~ Hl171
:m.77777M
; I~ ~ I ~~ I

:IY . "~, I "',~

3Y "~_~_
:!Y .Y~~, ~~

:lY.\+l;2% :)
m.oococ
411. 0:171)'17
m ll, 40, 4
W.IIIIII
lO.I4"1~

40.1~."1~

.1l.nn~2

40.25921,
40 ~962Y

4II. :J:l:1.13
~1l.:17037

"'.~OH07
~" .144444

"U~H"
In . ', I ~I, l

10. M, ',.".""
I ll... n.5Q
W.62Y6:l
IIU,o"66
~().711:1704
lIJ.H0741
411.77777
411,"1 ·1_1"
41l ."'dK,
~11."~"H'

40.96296
41,5
OOסס.45

46.2
48.112177
48.118333
49.Ul68
49.95
53.45".5145
511 A5
60.45
61.95
66,66667
67.52
87.62
67.94
68.12
68.16
68.46
6860
72655
73,50
75.185
16,66867
82 ,75
OOסס.63

ee.cooo
sc.eaa
93 1346
93.535
93,9353
943
106.850
121.5
tee
148.64
147.09
1536

5,733333 MH: 9.0265 MHz
514815 93149 1
5,80741 9.545
5,83704 11,566
5.65165 9565
5.8968 9.585
5.112593 11 65
5,9!>556 9,7
6,00 1175
6.16296 9,8
6,210 9 ,86
622222 11.11
6,25185 9934375
6,28148 11,115
8 .31111 1 0 OOסס,

6,321458 10,010
6.37031 10 020
6,380416 10.021
6.380833 10.040
6.381041 10.201
6.381668 10.20833
6,382291 10.80375
6382916 10,20833
6384168 10.80375
6.384791 11,005
6383541 11.13
6.385416 11.1806
6 .427083 11.228
6.42963 112995
6 43 104 11,34
6.113104 11 3565
6.45 11,105
6 ,45926 11750
6.41 11755
6 ,471 1 11.806
6.46889 11.855
6.510 11 005
6.537 11.955
6,567 11 96125
6.51778 11,965
6.582 1281866
6 ,612 12,925
6827 12,113
6.6845 13.102
6.68667 13,2155
6,673 13 2455
8.693 13,2145
6,705 13 28-45
6723 13,2945
6.7305 13.3045
6,738 13.31 45
6.15125 13,3245
6.753 13.3345
8,7582 133445
6 7605 13.3545
6.7712 13.6240
6.17625 14,315
868148 15 018
6 ,61482 15,020
684 444 15.006
687407 1639074
s aeceoa 16 ,39 168
6110370 16 965
6.1110 11.00925
6113333 17.01016
6940 11.0 15
696296 11065
7.01 111 15
7.34350 11 165
7 ,36 11.215
7 36296 11.280
7,37778 11.6710
7 390 17,11065
7.42222 11.9165
7.443 11.9265
7.45850 11.9365
7.46 15 11,9465
7 A685 17.9665
7,4715 17.975
7473 17.9735
7.47650 17.9935
74615 18 ,290
7.411650 111.006
1.82963 18. 100
7.651126 111.43125
767407 111.45208
7,68689 20.1
7 71852 23.25
7,77178 23,575
7.79850 2511
7 801 50 25.99961
7.81 2666667
7925667 26 .8965
815571 26,9
8.192 ~.956
8 .384 21 70
6,820 21 nne
e .8285 2/ B"
8 ,8 37 2' 9
8 .8455 aa l~a

8 .854 ~~ ~~~.y

6.8625 2H"
8,871 ~" .Y:lM~
8.8 79500 ~\l.~Y6

8688 ~9'
6.905 ,IO.IH)(ln
8 .9135 ;1(\"
8 .9305 ,I I.IIIKIII
8.9311 ;1 1 I I I I I
8,956 :1 1."1"'0'

ALL C RYSTALS 14.95 (except 100kHz ... 51199)

3,1625 MH ,
3.1 66
3,16975
3.177
3.l~1

3.1~25

3.I~H5

3. 1M5
3.2035
3.20725
3.2 \Of,
321f?5
3,2175
3.231'
.~2n15

asass
3.23 775
3 .23~f,

3.23M75
3.2:192f,
3.24
: 1 . ~402 5

3.2~05

3,241
.1.2 ~25

3,2'14
:U4"M75
3,2492"
324975
3,25n,
.1. 25 :1625
3,255
.1.~f,6125

3,25><625
.1.~ 6 1

3,261125
;l .~66I~f,

3,26H6~5

3.271125
3.273625
3.3
3,3.14."
:1.41l4.'>
3,4115
a.H25
3(535
3467.5
3,~~15

35
3.579545
364
3.6.'>6
3.M
3.HO:l
3.M5
3.HfiO
3.YUI
3,90~

:1.9 1 6~

H~"')

~,26

~,57

4 . 6~Yi,

~,6Y65

~ .717.~

~ 724."
~ .7:jl.~

~ .760

~. HY

~ .OO371l

493J3J
,0.1100
5,1312"
5, 139,"~5
5. 147917
5. 16M, ~:1

1' .20926
5 ,30HO
5,3333:1
U 4H l5
5.:1-48400
5.02f>6JS
54:165:j6
~L4f,,,

5. ·1071,
54\I'JU
.5.5' 1'< 5
5 1111
5.[,215
5,525~3

5.54-1
5..5.~lf,
.". 55Y
5",&;r,
5S;1
0..5~11,
'>.f,~." IY
." ,5"9
5 604
5,6 111
5.6115
56265
5.62963
56415
5.64 444
56715
s.eeo
"570370
5,7105

2 A2 MH ,
2 4375
24 4275
2 AA95
245
24 82
2 486
2.51375
2.581
2,604
2.6245
2.618
2.62625
2.633 125
2 6311
2.83575
2 64325
2 646
2 647
2850750
2.6545
265625
z.seo
aee
266575
2.6695
2 677
2 68075

'M'2.6845
268825
269575
2702
2.704
2.710 75
2.715
2,716
2.723
2730
2.7315
2.73225
2732625
2 733
2.737
2.739 75
2 142125
2.7425
2.744
27445
2,144 75
2 74B.875
2,751
2,754
275525
2.762375
27735
2.n6625
276
2190
2.614
2817
26225
2835
2.85
2854
2.854285

'M'2.868
28ns
2876875

'M'2889
2.694
2910
2 920
2.925450
2.92545
2,93 1
2 94375
2.945
2,114675
2.1152,'"2 973
2,1160
2981
2 98325
2.98 7
2,9989
3001
3,0235
2,049
2 053
aosa
3067
3.074
3 1125
3 126
3.137
3 13975
3.1435
3 144
3 145
3 1545
3 156
3 1565
3 1615

15,1 5 kHz
26.25
32.0
411,710
zo
819
se

""285 ,114

'"1 OOסס, MH:
1.3085
1,689600

"1,76375
1 77 125
1.773125
1-18815
1.80224
1.81875
1.84320
1.843 15
lJj45125
UJ4!i625
1.84575

''''1.841i25
1,84975
1.8575
1 9081 25
1,925
1 925125
1,927
1.932
1,982
1.985
1.9942
1.995975
1.96-4 750

"'0002,0285
2,051175
2078
2, 125
21~175

2,12795
21315
2,133275
213505
2, 136825
2,1425
2, 144625
2.14875
2,146875
2 151
2.153125
2 15375
2.155
2.15525
2.157375
2. 15115
2 18 375
2,165875
2170125
2,17225
2 114375
2.1765
2. 18475
2.18575
2.18575
2 194 125
2,207083
2,208313
2.209563
2 210812
2,210813
2,212003
2.214562
2.214583
2215625
2.217936
2,21975
2.222125
222325
2 22615
2.22875
2 23125
2.2395
224015
2.24 1
2 246
2,2475
2264
2.2925
2,2975
z.aocoo
2,320
23~

2.326.25
2 328 25
2.3525
2.35256
2368
2,374
2 375
238725
2 395
2396875

o nly 519.95

'00
8.15
6.50
4.70
3,75
3.82
e.95

26.50
12.00
e.95

10,00
29,95
3,95

Model 3200B
10 to 500 MHz

$450.00

MOD EL 413AR
DC null volt meter

$112.50

Model 614A
900 to 2100 MHz

$500.00

MICR OWAVE DIODES
H p, 2835 2.20
MBD10 l 189
MBD102 1.98
lN 831 8.00
l N57 11 220
l N5712 3 45

302 A with a 297A
Wave Analyzer and S we e p Drive

20 HZ \0 50 kHz
$7 99.00

Model 612A
45010 1230 MHz

.1m V 10 .5V
$750.00

$750.00

300 MHZ 16dB MIN ,
17.5dB MAX,
50 MH Z 0 to _ l d B from 300 MHZ
24 volts DC at 220ma MAX

MODEL 416 A
Ral io mete r

$125.00

MODEL 620A
7t011GHz
.223V to 1uv•

$699.99

MO DEL 616 BIA
1.8 to 4.2 GHz
only $399.00

INTEGRATED CIRCUITS

4.00 MCl568l
3.00 MCl 569R

10.00 MC1590G
2.00 MCl 648l
5.40 MC1648P
e .9O MC4024P
5.15 MC6820P
2.05 MC6845P
3.55 MC688 21P
1.50 2513

10,20 2650
12,40 2116Tl
10.00 8080A

5 ,3 1

EIMAC 3·500Z
Special price - limited quantity

$180.00Ipair

0 2115
03""
Fa
MCt303L
MC1460R
MC1461 R
MCl 463R
MCl469G
MC1469R
MC1550G
MCl560G
MCl 560R
MC1563R
MC1568G

CARBIDE CIRCUIT BOARD DRILL BITS
Size Price Si ze Price
35 $2 .15 56 51.65
42 $2.15 59 $ 1.85
47 $2.15 61 $1.65
49 $2.15 63 $ 1.85
51 $2. 15 64 $1.85
52 52.15 65 $1.65
53 51.65 66 $1.90
54 $ 1.85 1.25 m m $1.65
55 $ 1.85 1.45 m m 51.6 5
56 $1.65 3.20 mm $3 ,56
57 51.85

Vol tage

TRW BRO A DBAN D AMPLIFIER MODEL C A615 B
Frequency response 40 10 300 MHZ
Ga in

MODEL TS510JU HP608D
10 MHz to 420 MHz

.1Vlo .5V
5399.95

MODEL 434A
Calorimet ric power mete,

54 50.00

MODEL 400D R
Vacuum tube vol\meler

$79 95

MODEL tiOGA
50 kHz \0 65 MHz

.1mV \0 3V into 50 o h ms
$ 1.000.00

TEKTRONIX

1LJO Spectrum Analyzer MURATA CERAMIC FILTER S
plug-in $900.00
92SMHz.10.5 GHz Model SFD·455 D

455 kHz 53.00
TEKTRONIX 151 Model SFB.45SD
DC·1GHz 455 kHz $2.00
2mVlcm • 200mVlcm Type: CFM.455 E 455 kHz 57.95
plug·in $250.00 Type: S FE.1Q.7 10.7 MHz $5.95

NELSON·ROSS ELECTRONICS
Spectrum Analyzer Plug-in
Model 034
1kHz to 2M Hz

Prien ,, ' e sUbiee t to challge. Some items are ill limi ted qualltity .
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TU NNEL DIODES
PRICE

110.00
10.00
1.15
'00
>S.

TYPE
T0281A
TD283A
1N21130
l N3T11
l NUH

N icad battery c harge r •. • $5.95

Polorad Mode l 1206
1.95104.20 GHz

signal source
$400.00

Model 1101 3.8 10 8.20
GHz s ignal g ene.alof

S5SO.OO

HT5
3 N128 S1 .00
40613 1.39
MPF102 .4 5
MPF1 2 1 UIO
MPF 13 1 1.00

MHZ ELECTRON IC KITS:

k it ' 1
Molorola MC1.... IOCP CMOS T_ G_.tor
CMOS Tone a-atOt U!lllS lMI-iZ c ry,,,' to prO(l\ICe $Ianaa.d d.....' f.eouency diAl·
.ng s,gnal. o. .eclly compauble w ,th 12 key Cl'\omefic Touch Tone PilCls , K, ' l lnc tudes
tile ' ol lowing:
1 Mo torola MC14..1OCP ChIp
I PC Board
And all o the r parts lor a s semb ly, w ith I MHz c ry s tal S20.65

$ 9 50

' ""50

""99"
12.30
" 3
3"
3"

12 30
7" ,J!>

''''

$76.00
111 .00
144,00
39,00
12,95
99.00
42,00
6.00
' 00

10 60
1850
6"
., 00
14 ,15
12.00
10."0
" 9 00

'"127.10
"'.00

25,75
50 00
'00

NOW O N LY $24.95
S1095

BANK AMER ICARD /VISA /MASTER CHA RGE
YOUI ~ umber

lOr " ~ ",v~l enTi

•••••••••••••.. ............. .............................

TU BES
$5.00 4X I50 B

102.60 4Xl$OG
268.00 toctu

5.00 5726
150.00 811A
90.00 8 13

117.00 5894
136.00 6146A
142.00 61466
368.00 6 159
145.00 6293
65.00 6360
85.00 6907
85.00 6939

113.00 7360
92.00 7984

1"7.00 8072
107.00 8 156
116.00 8226
394.00 8295AJPL112
" 58 .00 8458
400.00 8S6OAS
63 ,00 8950TERM S:

All cr-k••"" -., 0<_. ... ;" U.S. Iu_ !
All or_....... Ii,• • c.... or UPS ,
P...... incl_ ' 1,5(1 m;n;.....m 10< posl_.
A" ",icn ... in U.S. Ooll.o, •.
... It ~'I. p'ime/ilu....nl...,
~.,. ""y". CN'lJe on . Ilblnk C.f" •.

sea
3=
3·1000Z
3B28
3X2500A3
" ·85A
" ·125A
" ·25OA
" -"OOA
" -l oooA
>""'A
" CX2SQB
" CX2SQF
" CX25l!G
" CX25Ot<
..CX25QR
" CX3OQA
" CX35QA
4CX3SOFJ
oteX1oooA
4CX1SOOB
. CX1SOOA
4Xl 50A

w, ....l ht 1,000 LED digita l cloc.... made by SpaR",s. All h.....I. rms . Sold u Is .
150me a arms don'l won.)

Sl.ts ..ch12 lor S13.9S
Have N.liona l cloc k module Model MA 1002 . nd 1023. C.n be used 10' 12· Of
24·ho""s.

F" ~ ~N.O"'W ONLY SS_' S

CRYSTAL FILTERS: Treo ool ·l8880"IM .. 2184F
10.7MH2 Narrow Band CrySlal Filter
3 db ba nd width 151<hz minimum 20 db band""llU" 6Ol<t1z minImum 40 aD ~n<lwla t h

150khz minImum. Ult ,mate 50 ab: II'lHf1ion loss 1.Dab Max. Ripple 1.DaDMa. CI. 0 +
- Spl , Rt . 3600 Ol'Ims.

FAIRCHILD VHF AND UHF PRESCALER CHIPS
95H90OC 350MHZ Prescale, Div ide by 10/11
95H91DC 350MHZ Presca l",. Di vide by 516
ll C90DC 650MHZ P.esc" e . Div,ae by l Oll 1
l1 C9l DC 650MHZ Prescaler Div ide by $16
llC830C IGHZ mvroe by 2481256 P.esc. le.
l 1C70De 60QMHZ Flip/F lop .... Ith .net
l1C58DC ECL VCM
l1C4..OC Phase FreQuency Detector (MC404..P/ll
l 1C2"OC Dual TTL VCM (MC4024PILI
l1C06DC UHF Pre seaJ",. 750MHZ 0 Type Flip/F lop
l1 COSOC lGHZ Counter O'vioe by .
l 1C01FC High Speed Dual s... Input N()j'NOR Ga:e

KIt ' 2
F,lrc:hlld ISH900C P" 1-Cal., 35OMH2.
9$1-l90OC P,e sca le. d ivide s by 10 to 350 MHZ This kit will take any 3SMHZ COtlnle.
10350 MHZ, Kit incl udes lhe fo ll owing:
1 Fairc hil(l 9SH90DC Chip
1 2N5179 TranSlsto.
2 UG·88IU BN G Connectors
1 PC Board
And all o the r pa.'s 10' assembly
Le s s 95H90 c hip

$ 25,00
.... ,99
7999

t20,00
44 ,99
59 ,99

ees.ss

• ••• •••••••• •••••••••• •• ••••• ••••• ••••••••••••••

(602) 242·303 i
: - - - - - - -

2111 W. Camelback . h p ,,,,

Phoenix, Arizona 85015 c-y,-" -=c,,,-o,-,--,"-,,----

1.41.41550 10.00
MM1 S52 50 ,00
MMIS53 56.SO
1.41.41601 5 .50
MMl 602J2NS642 7.50
"'1.41601 8.65
MM1661 15.00
"'1.41669 11,50
MM l 943 3,00
MM260S 3.00
MM2608 5_00
MMflOO6 2.15
MMCM918 1.00
MMT72 ,6 1
1.41.411" .9«
1.41.412857 2.68
MRF304 43."5
MRF420 20.00
MRF"50 12.35
MAF"SOA 12.35
MAF"54 20 .10
MRF" 58 18,95
MRF..75 5,00
MRF..16 5.00
MRF502 ."9
MRF50" 8.95
MRF509 " .90
MAF511 8 .60
MRF901 5.00
MRF5111 20.70
MRFllOO4 1."4
PT4186B 3.00
PT" Sl1A 1.SO
PT4612 5.00
PT'*628 500
PT"640 5.00
PT8659 10,12
PT9184 2" ,30
PT9790 41 10
501043 5.00
501116 3.00
5 0 1118 5.00
501119 3.00
TA, 7993 75.00
TA1994 100.00
TRWMRA2023-1.5 "2.50
40281 10.90
40282 11.90
" 0290 2.48

630
10.35
>0,.
' 00
' .63

" 38
11.00
21.00

'"19.50
50.00
325

10.00
.. 00

' .50
10.90
13 20
5,45
, .ec
98'

11,80
13,20
5,75

10,35
19,35
28 ,00
18,70
36 80
15,00

100 ,00
"3"5
18.00
12.00
12.00
2500
3.00

2500
2500
15.00."
11.30

" ..."19.90
24 .95
11.3<1

'"
5000
32 ,20

RF TRANSISTORS

'N5590
2N5591
2N5637
2N~1

2N~2

' N56<l
2N~5

2N57&4
2N5842
2N5849
2N5862
2NS913

'N""2NS9«2'N....
2N59«S

'N""' N606()
2N6081
'NOO63
'NOO63,..,..
2N6094
' N6095
I N'''''
2N6091
2N6136
2N6166
2N6265
'N6>66
2N6439
2N&4591PT9795
'N6603,......
A5().12,,""
BLY568C
BLY568CF
COO<"
HEP76!S3014
HEPS3002
HE PS3003
HE PS3005
HE PS3005
HEPS3007
HEPS3010
HEP$S026
HP3583I EJ
HXTRSlo-t
MM1SOO

E.F. Johnson lu be s ockel ' ,22.(121!H)()1
lor 3· 4OOZ, 3·5OOZ. 4 ·125A. 4·2SOA. 4·400A

S29.95/pa ir

PRICE

S15.OO
15.00
15.00
15.00
45.00
2.45

12_J!>
2500

' .00
17.25
15.SO
300
'00
' .30
1.15

15

'"1.48
10.SO
300
8.15
U S
7.20
6.00
'09
2.70
4.43
3.>0
6.00

11.50
"25

1.10
'00

14.60
' .09
'50

>000
3.50
ae
2.12

19.00".3.00

'"3.3'...
' .00

47.50
4.43...

c1cctroruc~

2300 MHz CONVERTER KIT
PC boa.d and aS5embly ins tructions
PC board with 13 chip caps _ assembled
PC board with a ll parts 10' assembly
PC board assembled and tested
Power s upply kil
Vagi antenna
Complete umt, as sembled and te s ted

TYPE

2N1561
2Nl562
2Nl692
2N l 693

'N"'"2N26S1JAN
2N2816

'N""2N2921
2N2941

'N""2N2949
'N2950
2N3281

'N""2N3301
'N3J02

'N"'"2N3301
'NJJ09
2N3315
2N3553
2N3155
2N3818
'N3866
2N3866JAN
2N3866JANTX
2N3924
2N3925
2N3921
' N3950
2N4012
2N41J!>
2N426 1
2N« 21
2N«29
2N4430
2N495 7
2N4958
2N4959
2N4916

'N"""2N5108
2N5109
2N5160
2N5179
2N5184
2N5216
'N5583
2N5S89
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••
••-

EACH

99¢

Drops oul at 5 MA.

$014 V.D.C. BETTER BEEPER

:uu:::.: .mm!f!!!!!'t!!'I..: •• •.••••. •.•••••. UH:HHH':,••••
ll: ::::: :::::::::: :::: : :: : r: r r :: : : : r,~:::•••

';:::1·•••••••••••••••....•:•••••
:::::1·•••••
• •••••••••
:::::1·••••••••••••••••••••
••••••••••••••••·····1•••••••••••••••····iI••••••••••••••
·····1.....
••••••••••••••••••••....~••••••••••••••••••••••
•••

Two audio osc,lla to.- a low Irequency pu lse osctaa
to' - e,'he' or bo,h aud,o Ire<!uene,es Can be shilled
(warbled)O' pu lsed on and 011 c oos taoucee eapab' l
,ty Any comb,na tlOn 01 pu lses and warbles or tones.
I 718" OX 1 3/4" ALARMS - TOY5 - TESTING-ETC.
CompleTe kil U.55 0 ' 3 10' 59

•• •••• CABLE TIES ••• •• *
I,I AIIE YOUR PROJECTS NEAT. TlOV' 4" CABL E
TIES AT A fANTASTIC PRICE GET n·t1s BARGAIN
AN D " TIE 'IT OONW S2.00 lor 100 ... belletyel SIS.OO
lor 1000

5 FOR 51.19
Perfect fo r Dimmers. Color Organs. etc .

PC LEADS

RCA SENSITIVE GATE TRIAC

Turns on at 10 MA.

5 VOLT REED RELAY
An absolute ly fantastic item. Compare this

price w it h any advert iser. While They Last.

$1.10

TO·5 CASE. HOUSE 040531
ALSO SAME AS T2300D.

2.5 AMPS 400 PIV

MICRO MINI
TOGGLE SWITCHES

6 for 55 with hardware.

IIS79.50

' &>I x , B ~ s ,e >"n Poc"_ ".""~ ..
......,.. 41T &-. :l'5O "5 KOOIO .'0"5
cyo. t' 0 _, pr'O. ~ to. ,n,s "a1~
of o1 R :)21(.M 6-O K R...... bO.<to
......g ,n.. 0"0 ••• ''''Oy ..__ Tn.
... ....". "",. g.......,..., _>US tIy •

..... ""g
VERY LIMITEO STOCK!

"MAG AZINE SPECIAL·

P.C. Board $2.25

Plug In
T ransformer 51.50

CASES3.50

t-tE'l·1\

$9.99

(L E.D.) 4 d igit · 1/2"

t-tE'tJ\

$12.75

Same as above except it includes 60 Hz ttmebase
This Kit Includes:

1
1

12
2
2

27
1
1

CASES3.50

D.C. MODEL

•

•• ~m:.... • •••••••••••• III IH·...... . :. ..••• • • • • • • • • • • • •• • ••-.;.... ~ 1 1 TIT:: T: : :: : : : : ! : : : ! :: : : : : : !: : : : ! e t t I

::::( ALARM CLOCK KITS:
4 Digit .5"

Here It IS' The tnst of severa l quality kits we have been asked
for - Here is what you get - unoeuevabre as It may sound.

1 National - 5375AA Clock Chip
1 Bowmar Clock Slick Reado ut (L.E.D.) 4 digit· 1/2"

13 Transito rs
2 Push Butt ons for time set
2 Togg le Swi tches for alarm
1 Filter cap
4 1N4QOO series diodes ~

, l N4148 o~o~
, y.,\ "'{

2 DISC caps .\ oo jlo,C
29 Resistors o-

1 Transd ucer (Speaker) for Alarm
1 LED Lamp for alarm ind ica tor

.-
m
···•••......•••••••••••••

m"::::•••••
•••
••...........

••••••••••
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~33 GET ON PHASE THREE FOR MUCH LESS THAN YOU THINK!

'18.95
$27.9!5

Mool RD" HILTON, NY 14468

P1 !5 Kit
P3!5 Wi..-d

P9 Kit ' 12.95
P14 Wi.ed $21 .95
Specify band '"""" ordenng

• Deluxe vii I model lor SpphcatlOnS wt>e.e soace
perm," • I ....• • 3 ' • Models ava,1able to cover any
4101Hz band ,n the 26 10 230 101Hz range • 12 vee
• 2 stages • Ideal lor OSCAR • 20 dB oa,n

Pa Kit $10.95
Specily band when ordefing

• ~ generatIOn
. More~

• More selectWe
• Low CtOSS mod
• Uses erystallille'S
• Smaller
• Easy to align

• Mlhial u'l\vIIl _I lor I IQIlt spae_ze only .... . 2 '!lo
• Modelsava,lable toCO¥e' any 4101Hz t.nd onlt>!! range
2Ot0230MHz . 20 dB oain • 12Vdc

• eovefS any 10 M Hz band in UH F ' anoe 01 380 10
520 MHz . 20 dB ga in . 2 Sl ages • 12Vdc

A7 5A" VHF K,t for mon,torOf weatlle' sallel,te selV>C8.
U_ """" L-c hlte•. -60dB at ± 30 kHz 569.95

A75B" VHF K~ IOt normel nblm seMCe. EQlMViIJent tomost
tranl!lCl!iwlrs. -60dBat ± 17kHz,-8():1Bal ± 25 kHz ... $74.95

A75C" VHF K,' !Of teceeter service Of high rl de nsity eree.
-60dBat ±1 4kHz,-8():1B ±22kHl,·1OOdB± 3OkHl.. . ,58495

A75 0 " VHF K.t lo . apIit ehannel operal>on or,epeale,!n
h;gn density a'''. Uses 6·paIe crystal 1,lle . , -£OdB al
±9 kHz.·lODdBst ± 15kHz.The ,,".....r.. '_ $99.95

• SpeoIy band 10M.6101.2M.or22O MHz. Msy be """'"
lot~ ",,'"nen:::ilII terds. Use 2M -.on for 1:Y 101Hz
WX satel~fes

R85( I UH FFMRece...... KofS.t..plecon--.ion.,ndudft
CU2 UH F Fronl End Mod...... Add 520IO.Dove prICflS.

IAdd selectt....ly Ieller to model number·l

"1 3-45,1, 6 Channel AdCIple. 'or .ece, ,•..... $ 13.95
WX·25 Weather Tone Alert , .. _ , $2 4,95

NEW R11 0 VHF AM RCVR
AM mon,tor .ece,...... ktf s'mila. to R75A. bu t AM. Available
'or 10·11 M.6M.2M.220 M Hz. and 11o-13Q MHz aifCraf t
lland...................................•.•..•• . $74.95

OUTPUT FlANG E

_~ lAC".",,_, t_'

Call or W ri te to get
FREE CATALOG

With Complete Details

AF FlANGE

6-chan. 6M. 2W Kit. , , $44,95
6-c n. 2M. 2W K't. $44,95
6-cnan. 220 101Hz. 2W Kit $-4 4.95
l-chan. 450 MHZ. ~W K,t . . $44.95

• Use as Ione.r or cieee C PA
• Fo. use ...,In SSB Xmlll C<.>n......,ers. FM Exe.ters. etc.

LPA2·15 6M, 2M, 220; 151020W ,. 559.95
LPA2·30 6 M, 2m; 25 to 3QW , ,589.95
LPA2·40 220 M Hz; 30 10 40W $1 19.95
lPA2 ·45 6M, 2M; 40 to 45W . . . $119.95
LPA4·10 43OMhz. 10 to 14W . , $79.95
LPA4 ·30 43QMHz; 25 to 30W . . $119.95

See cala log tor complete spec,he8t"",s

• FUlly sIl....1ded desogna
• Double tuned citeujts lor SPUROUS IlUppreaa<on
• E."'Y 10 align ....tn tluitHn tesl aidS

See our Complete Line of
VHF & UHF Linear PA's

Professional Quality VHF/UHF

FM/CW EXCITERS

MODel

C432·2 432·434 28·30
C432·S 435-437 28·30
C432-4 432·436 144·1 48
Kil len .Ial $29.95

reo-eo
T50-tSO
T50-220
reec

UHF KIT ,34 .{I5
UH F WI..-d $44.{I5

OUTPUT IMHzlINPUT IM Hzl

XVZ8 ZM ADAPTER KIT • $Z4.95

VHF KIT 534.9 5
VHF Wired $44 .95

MODEL RF RANG E OUTPU T RANGE

coe 28·32 MHz 144·'48 MHz
CAM so-sa 28·3d
CA>O-' so-.. 144·'48
CAl •• 144·146 28·30
CA145 145-141 es-se
~ 144·1444 27-27 4lCBj

CAle6 146-1.8 ,~'"
CAm 22C>222 zeco
CA22G-t 22(>224 144"43
CAIIO Any 2MHI 01 26-28

HAMTRQN ICS (less xtal) A1.crall BaJ'Kl 01'28·30
DOES IT AGAIN!

Kif less .lal_ . $ 29 .9 5-... ............. . ..... ..... ...

MODE L

XV2 VHF KIT - ONLY $69.95

NEW XV4 UHF KIT - ONLY $99.95

I

26-30 M Hz in, 435-437 M Hz out; l W pe.D_ on sSb, UP 10
W,W on CW Of FM Hn second oscillator fo r other
r.noes. Anen. supplied fo r 1 to ~ mW input use
..d ltmlll ll lT......... tOf to< higher 1"....1..

Ed•• crystal 1"'432-434 MHz .ange . . . . ... 55.95
XV4Wiredsndtesled . $ 149.95

2W p.e,,", output ""tn .. 1.We.. ImW "'PUt. Use somple
••1",....1snenualor . Msny lreq. ranges sva,lsDie

XV2·' 28·30 SO·52
XV2·2 28·30 220-222
XV2·4 28·30 144'146
XV2·5 28-29 (27·27 4 CBI145-14E! 1144·144 4l
XV2·7 144·146 50-52

XV2 W,red and tested ,. 5 109.95

• linear Conve<t"... 10< SSB. CWo FM, lite
• A lract>on ot tl\fl pnee 0/ otoo. unolS. no need to

*Pend $300 - $400'
• Use wit" any excIte<; wor1<S WI'" Inpul _Is as

low as 1 rnW.
• Use low~ tap on IIX<;Ile. 01' somple <e$lStOl'

.IT''n.....lo< P"d 1"'slrUCII(WlS ,ncluded)
• link O$C wit" RX COtI..erter IOf I",nsee_

IT'S EASY TO oaosa:
• Write or phone 716·392·9430
(EleCl ronic answering service even in9s & weekendsl
• Use Cred it Card , UPS COD, Check. Money Order
• Add 52 .00 shipping & handling per order

Conv<trts any 2M e.e"e' to ",ov<de tna 10M signal

reqUired 10 d"ve a!>olre 220 or 435 MHZ un"s~.!'I'!!'1'!



...LLII ILICI••••CI ~"
Po ZoIC alOi21\lI! E

GclI,loncl TX 1501\0

X-RATED CLOCK!
ZULU]I CLOCK KIT WITH CALENDAR AND

NOX·· CIRCUIT

X-TRA VALUE: All the components and high quality p lated G-10 PC Boards
are provided .

X·TRA CARE INDESIGN: No wires be tween readout board and c lock board.
Large open layout.

X-CEl l ENCE IN IDEAS: 5 years o f designed products for the amateur radio
market.

X-CELLENCE IN IN STRUCTIONS: Clear step-by-step instructions with
quality illustrations The assembly manual is net a read-oetween- the-hnes
afterthought!

X·TRA FEATURES: There has neve r been a clock kit with so many features - at any price!

• Uni t operates on either 12 VAC or 12 VD C.

• On board QUARTZ XT AL TIMEBASE or 60Hz AC l inefreq ca n
be used.

• Automatic BATTEFlY BACKUP' , Never worry about power
tailures again!

Just cl ap you r hands and the t ime appears tor s seconds foll owed
by the date for 4 seco nds. A low cost 9V transi stor battery pro vides
stand by power in the event of power fa ilu res up t04 hours.With the
addition of a low cost 12V 300 MA transformer. the unit w ill work on
AC.

<tCe
117 VAC to 12 VAC Transformer. ~5'5'OIl .._

I.n ~

Custom High Impact MoldedCasewilh Ruby Lens. Available in Blueor

T.n. tI.§jCl

• When used mobi le readouts blank when ign'tion is o ft .

• Reads true 24 HOUR TIME and 31 DAY CALENDAR

• Special N OISE SUPPRESSION and batlery reversal circuits.

• Unique NOll' ~CIRCUIT ecuvares readouts w ilh a handclap or
lhey can be turned on constantly.

• Bright 1/2 " LEO's show hours. minute and seconds. ' 9V Battery Not Inc luded

•

, WATT IollPIO ANP.UT

117W RESISTOR ASSORTJIIIENTA_ o'!i"II:_'o.._ .. -.. ...__ec__ ",._ _.."

SLIDE SWITCH ASSORTMENT
A" "".., .......... _ ...... ,""...... "'............. SI""""O..............It ,
_ 'oon "",to A' _ ,".. Oy", ,,., """,,, ..And, ""' ...... r.., ,,,,,, PO<'_'
"",,' 11 •__ """••~Pf(".l" _ " "" J' "" , A""","""""

XAN SUPER DIGITS
.6'" JU MBO LED
7 SEG ME NT
RED

99¢
6920 C0lo41040N ANODE
6&W CO Io4MON CATHODE

_ ,, ~~ Rt"OOVl U" .u~u 10m ,_ _
~lED ._' __ _ c .' __--_ _- '-"'.__..-

• •
POTENTiOMETER ASSORTMENTA-. <>, :l-'r__.. _- --

• ""71 CH'. IS '''ClIIDf D. l "~ A C>< 'PS $2.'" EACH

$17.5ll LESS SPEA KER & BATTERY

S& 0/ 5."",( et/<d4~ $17.5.
f ... SE-{I1 ~ • • " """",.,",.>1 , 10 ... "••
"'''ll'''''''''''"'' _ no . «0<10
_ at", 000_ " ......
,........ To• • _

...,.." ........ c ..... ,...
_0 ..""__,. <If ..,..'
DIP . ..""_ _ ..-- - .-.__o' SLF O -_.
-...;0 _ <>no _ ..._e-ocoo A 0000cI ""_ IC .. _ IO. •..."P •

... ..- .-- _0 ... _
__ " _ h - . S"
P'C-,,_ ..._.oo_.._... _--"--'• •vp'''' ' '' .._ _ •.---,.-..._... _...- ..-_._..... _._01- .. _-"""" - ..--_._--_...._--".....--."............. ......." ....._, 0._.'--.... "'....__.. "0<11>." , """ <0"" _ ..... """........ .... one>_ '....... _ -..-,

2.95

NPN HIGH VOLTAGE 2.00

NEW ITEMS

$:&1.50

UI~l

"""..."

""""MC1U IA
CD_
LM:t302
2SC1...'
MPS A20

'"

Tone 0tIc00de< ".. ...
40CN 6A TR'AC T0-66 • . • . _ ,15
RCA T,_lor A"~ .•. . .10
Pow,", Op AmplO, ,,,,", ,., ...... 50
PLL Clo40S ••. , .• .. .. .• . . •• . .•.•.. •"
a uod Com~r'lor.... . ."
H,gh F'9Q NPN TO-92 611.00

NPN GEN PUR . . . . . . . . . . . .. 811.00
14 P'N DiP . . . .. .. .. .. .... 3/1,00

UO'S
.lUll" gono UBI
JUlie lED il BI
II fD'UII In (1;', 15
II (D'UII u o DI ..mow l'

_1 • •• _ , ,JII, • _"'Ut,. ,,, no "" " .... ,
......" , . n '" "
• lit ....
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• NOVICE STUDY GUIDE- SG7357- Here is a completely new study
guide an d reference book for the potentia l ham. Th is is not a ques
t ion/answer memor izat ion course. Elec tron ic and rad io fundamentals are
pr esented and expl ained in an ea sy-l a-understand fash ion, preparing the
beginner tor the Novice exam. Includes the lates t FCC amateur regu la
t ions, as well as application forms. Easi ly the best path into the exciting
world of ham radio ! $4.95. '
• GENERAL CLASS STUDY GUIDE- SG7358- A complete theory course
lor the prospective General or Technic ian. Th iS reference explains traners
lor. amplifier, and general radio theory. while preparing the Novice for the
" big" ticket. After getting your ticket, you'll use this guide again and again
as an electronics reference source. No t a question/answer gu ide that
becomes dated when the FCC updates the am ateur exams. $5.95.·

=::= LicENSE srudy quidas & TApES==

19 "" I
Novice
Class

License
Study /Ii
GUide ' ,'/1/

"..

• NOVICE THEORY TAPES- CT7300- Startling l earning Breakthrough. You 'll be astounded at how
really simple the theory is when you hear it explained on these tapes. Three tapes of theory and one of
questions and answers from the latest Novice exams give you the edge you need to breeze through your
exam. 73 is interested in helping get more amateurs, so we're giving you the complete set of our tapes for
the incredibly low price of ONLY 515,95,·
Scientists have proven that you learn faster by listening than by reading because you can playa
cassette tape over and over in your spare t ime- even while you're driving! You get more and more info
each time you hear it . You can't progress without solid fundamentals. These fou r hour·long tapes give
you all the basics you'll need to pass the Novtce exam easily, You'll have an underst anding of the basics
which will be invaluable to you for the rest of your life ! Can you afford to take your Novice exam without
hrst listening to these tapes? Set 014-$15.95.·
These lapes were made p",vious to 'eeenl chanQeS in FCC nrres. These m.nor changes do nol euect lhe Iheory invol.ed. A new set of lapes
,elleeling 100.... . "Ie Cllanges is bei rog developed. Expecled a.ai lab,lilV IS J"ne 19E1O

1J NOViCe ~ ~

- ' li .~ ~ l i J
""' . 3 I ~

e • • e

" COURA GEOUS"
20+ WPM - CT7320- Cod. ;s what O"tl
you wtoen you go '0< tne e_t,a class !i,
cense. It ;s so emt>a..asaing to panIC out
just because you didn 't p<epa.e you'Sfllf
with tlliS tape. ThO"gh tIlis is only one
wO'd laste., the Colle g,oups Ire so dilli·
cu ll that YOU'll almostlall asleep copying
the FCC stull by comparison. Users report
tnat they can 't belie. e how easy 20 p..,
",a lly is with til ls tantutlc ooe hour tape

" OUTRAGEOUS"
2S+ WPM - CT732S- ThIS IS 1I'Ie lape lor
In.t small g.oup o t ove<ach......ng IIams
_ 0 wouldn', be conl ".,l to si mply saltsfy
lhe Colle lequ"ement s ot the ed.a Clns
l,cenSfl. Irs the toug"""l tape we'Ye got
aod we keep a permanent " ,. o f hams who
have mast,,'ed il. let uSkno w when you·.e
up to speed and we' lI ;nSCfl be YOU' name
In 73's CW " Hall at Fame,"

•

(I) <00£ "'''flj. 4ir_~

7.Y COO( COURSE

':kJilf 1"/
I

" .. ::::::
1).-,,", <""'sr

~--~.
/

" " , I

Any FourT8p_ For .15.95!·
.495 E8ch' ·

" BACK BREAKER"
13 + WPM ~CT7 3 1 3 - Code ~IOUPS
aga In , at a brisk 13 per so you w il ille at
ease when vou sit down In flont o f the
steely·eyed government inspector and he
starts 5ending you plam language al only
13 pe•. You need th is eAHa malgin to ever
come tee I)anic which is un ive.sa l in the
test situations. When you·... spent vou.
mo....y and tIme 10 ta"e the lest. you 'll
tllan" huven s you h..d ' hiS~k-b<eakin.g

.."

" GEN ESIS"
5 WPM _ CT1305 _ This is th" beginning
lape lor people who do not know Ihe code
at all. It takes them l hro" gh tha 26lellers,
10 numbe.S and ne<:essary punclua1ion,
complete w ilh precnce e.ery step 01 the
waV USlrog lhe newl!st b lItz lellCtl ing .ech
niques. It IS almost m" ..culous' rn one
hour many people-inCludIng k,llS 0 ' ten
- a' e able to maste, tne ccoe. The eaM ct
lea.nirog gives eonhllence to beg.nne<s
wno m ight o ' herwiM d'op out.

"THE STICKLER "
6+ WPM _ CT1306 _ Th is is the p'loct ice
tape for Ihe Novice and Tech nician Ii·
censes, It Is made up ot one solid hour 01
code. sen t at tne cructa rFCC standard (no
o ther tape we' \'8 heard uses these stan·
cares. so man~ people lI"nk Ihe cod e
when thev a'e suddenly-under plessu,e
_laced Wlttl Characters sent at t 3 wpm
and spaced lor 5 wpm). This tape is not
memorizable, unlike the zany 5 wpm tape.
since the code g'ouP Sa'e ent " ely " ndom
ch.u acters sen t in g'oups 01 " ...

73 CODE
TAPES

SSTV
• SLOW SCA N TelEVISION
TAPE- CT7350- Prtze-winning
programs from the 73 SSTV
contest. Excell ent for Demo !
$5.95.•

* Use l he order ca.ll ln tne IlK.. 01 th.s mag....''''' or .temlze you< order on a separal .. poece 01PdP'" and ma,' to 73 RadIO Boo!<5I "'P • Pete<llorougn NH O3olSll
Be SU'" to ,nclude check or detaIled credIt carllln iormalron, 'Add $1.00 handling cha'ge Nol l! P" ces sublect to Change on bOol<s nQ1 pubI'Stled by 13 "'agaz.ne

Quest IonS regarlllng )'OUr order? Please w"le to Custome< ServICe at 11'18 aDove address Please aIlO'w.-6 "'_s tor dell'fBfY.

",na Tnl I ~a~~ nan~alNG CALL 1-800-258-5473
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• BEHIND THE DIAl - BK7307- By Bob Grove. Gel more fun out
of shortwave listening with this interesting guide 10 receivers ,
antennas, frequencies and interference. $4.95.·
eTHE CHALLENGE OF 160- BK7309-is the newest book. in the
73lechnicallibrary, dedica ted to 160 meter operating. Si Dunn pro
vides all necessary information to get started on this unique band.
The au-Important an tenna and ground sys tems are described in
detail. The introduct ion conta ins interest ing photos o f Stew
Perry'a (the King 01 160) shack. This teterence is a must l or new
and experienced " To p Band" operators. Pr ice: $4.95.'
• ,C OP·AMP COOKBOOK - BK1028- by Wa lter G. Ju ng. Covers
not only the ba sic theory of the Ie op amp in great detail , but also
inc ludes over 250 practical ci rcuit applications. l iberally il ·
tustrated . S92 pages, Sh x BV" softbound . $12.9S'-
eTHE POWER SUPPLY HANDBOOK- BK730S-Need a power supply lor a gadget YOU're build ing? In the POWER SUPPLY HAND·
BOOK there are dozens ready-to-build, plus detail ed steps for designing your own. There are c ircuits and parts lists lor all kinds of
supplies, rang ing I rom simp le DC types to highly stable regulated versions. II you need a circuit to convert a DC voltage to a higher or
lower voltage, turn DC into AC, or AC to DC- then t his is the book you need. With more tha n 400 pages, you shou ld be able to l ind just
the circu it you need. Wit hout a doubt one 01 the best power supply sou rce books ava ilable, comp iled by t he editors of 73. $7.9S. "

====73 TEdtNiCAl libRARY~~,?

_ INTRODUCTION TO RTTY- BK7380- A beg inner"s guide 10
-eo tcteretvoe including teletypewriter tonoemen tats. s ignals,
distort ion and Any art . You can be a Any artist! A 73 publica
t ion. $2.00."
_ THE NEW RHY HANDBOOK- BK7347- is a new edit ion and
the only up-to-date Rny book ava ilable. The state 01 the art has
been changing radica lly and has made all previous ATTY books oo
sotete . It has the latest c ircuits, great for the newcomer and expert
alike. $S.9S. "
_ PROPAGATION WIZARD'S HANDBOOK- BK7302- by J. H.
Nelson. When sunspots riddled the worldw ide communications
networks o f the 1940·s. John Henry Nelson looked to the planets
for an answer. The resul t was a theory of propagation forecasting
based upon interplanetary alignment that made the author the
most reliable forecaster in America today. The book provides an
enl ightened look at communications past , present, and future. as
well as teach ing the art of propagat ion forecast ing. $6.9S."

_ WEATHER SATELLITE HANDBOOK- BK7370 - Simple equip
ment and methods l or getting good pictures Irom the weather
sa telli te. Ante nnas, receivers . monitors. facs imile you can bu ild.
traCking . automanc control (you don't even have to be home). Dr.
Taggart WB8DQT.$4.95."

_TOOLS & TECHNICUES FOR ELECTRONICS - BK7348 - is an
easy-to-understand book written for the beginning kit bu ilder as
well as the experienced hobbyist. It has numerous pictures and
descriptions of the safe and COrrect ways to use basic and
specia lized tools for elect ron ic projects as well as specialized
metal working tools and the chemical aids which are used in repair
shops. $4.95"

_ THE CONTEST COOKBOOK - BK7308 - reveals the secrets o f
the contest winners (Domestic, OX and specialty contests), corn
plete with photos and diagrams 01 equipment used by the top
scorers . Find out how to make 150 contac ts in one hour. $S.9S"

_ SSB .. • THE MISUNDERSTOOD MODE- BK7351- by James B.
Wilson. Single Sideband Transmiss ion ... thousands of us use it
every day, yet it remains one of the least understood facets of
am ateur radio. J. B. Wilson presents several methods of sideband
generation, amply i llustrated wit h charts and sc nernattcs. wh ich
wi ll enable the ambitious reader to const ruct his own sideband
generator. A must for the technically-serious ham. $5.50. "

e SSTV HANDBOOK- BK73S4(hardcover). BK7355(soltcover)
This excellent book tells all about it , Irom Us history and basics to
the present stete-ot.the-art techniques. Contains chapters on err
cuus. monitors, cameras, co lor SSTV, test equ ipment and much
more. Hardbound $7.00, so ft bound $S.OO. "
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.1980 WORLD REPEATER ATLAS 
BK1080-Comp1etely updated lor 1980,
over 230 pages o f repeater li stings are in 
dexed by location and frequency. More
than 50 maps pinpoint 2000 repeater
locat ions throughout the USA. Foreign
li st ings include Europe, the Middle East,
South America and Afr ica. $4.95. '
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* use the Of",", card ,n the Dacl< 0 1 I"'. magazIne Of ,1,,",1«0 YOU' Ofdel' on .. separ;l1e piece 0 1 paper ;and mo111' to: 13 Aa<!OO Booksnop • PelefbOrougl'l N I-i Q3.l56
Be SoUre ' 0 ,nclude ct>eck Of oe1 ",,1ed CteGIl ca.d ,ntormallOr'l.• AOCl S1.00 ""odl,ng cl\.a'lI". NoTe: Pr ICeS :r.ut>,ec, 10 cha"O'!' on booI<.s nol puPJI,$hed by 73 Maoazm"
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. CM OS COOK BOOK - BK101' - by Don lancaste r. Deta ils the , ..."".....""........
applicat ion of CMOS, the low power log ic family suitable for most
app lication s presently domina ted by TTl. Required reading tor ~~' IL dt 'l
every serious dig ital ex per imenter ! $10.50.' ~oo~,,~"(~as
eTVT COOKBOO K- BK1064- by Don Lancaster. Describes the .. HIT

use 0 1a standard television receiver as a mic roprocessor CAT te r
m lna l. Exp lains and describes character generation, curso r con
t rol and interface information in typical , eaev-tc-unoersteno Lan
cast er style . $9.95.'
• HOBBY COMPUTERS ARE HERE! - BK7322- 11 you want to

come up to speed on how co mputers work ... hardware and so tt 
ware ... this Is an excellent book . It starts wi th the fundamentals _ ....
and explains the circuits, the basics of programming , along with a
couple of TYT construction proj ects , ASCII·Baudot , et c . This book
ha s the highest recommenda tions as a leach ing aid for
newcomers. $4.95.'
• THE NEW HOBBY COMPUTERS-BK7340 - Th is book ta kes it
from where Hobby Computers Are Here ! leaves o ff , with chapters
on large Scale Integration, how to choose a microprocessor chi p,
an Introduction to programming , low cost 110 fo r a computer, com
puter arithmetic , checki ng memory boards , a Baudot monltcrredl
l or system, an aud ible log ic probe for finding those lough orce
terns. a ham 's com puter , a computer aso mach ine ... and much,

much more! $4.95· , ' . TIL COOKBOOK _ BK1063 _ by Donald Lanca ster. Expla ins
• HOW TO MAKE MONEY WITH COMPUTERS- In 10 mtormation- what TIL is, how it work s. and how to use it. Discusses practical
packed chapters. Jerry Felse n describes more than 30 computer- appl icat ions. such as a digi tal counter and displ ay sys tem. event s
related. mcnev-maxtnc . high ptotit, low capital investment c ppcr- counter. electronic stopwatc h, d ig ital vol tmeter and a d ig ital teen-
tumttes. $15.00. " (BK 1003) omete r. $950.

*Use Ina orde, card on tna back ot th,s magaz,ne or ,Iem'le you' orde, on a separate p,ace of paper and ma,1to: 13 Rad,O Book st>op 0 Pete' Do,ough Nt; ~58
Be SU'" 10 onc lod<! chec k or deta iled cred,1ca rd ,nfo rmat,on, •Add 51,00 handling cha'ge. Note : P"ces subieci 10 change on books not publ'Shed by 13 Magazone

Quest ,ons r~a'd, ng r c ur oHie.? Please """te to c ost crre- $emce at If>e aDo.e address. Please allow 406 wlK!kS for del..ery

- for even fa ster service call tolJ.free (BOO) 258-54 73
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o Bill me later
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Tools and Techniques for Electronics (BK7348) i s a
comprehensive guide to the tool s and construction prac
t ices used by today's electronics hobbyist . Th is new 13
Magazine pub lica tion should be a part of the library of
anyone who has ever built or fi xed any elect ronic gear .
The text and numerous pictures and illustrations provide
an easy-to-understand descri ption of the safe and correct
way to use the basic and specialized tools needed for erec
tromcs work.

The firs t part o f Tools and Techniques for Electronics
covers the basic tools that will assist the amateur No vice.
CB operator . or beginning com puter kit builder . Il is also
an excellent review for mo re experienced hobby ist s. T he
second portion o f the tex t will be o f in teres t to the ad 
vanced tool user. It explains specialized metal working
tools as well as the chemical aids that are used in repair
shops. The final chapter s of Tools and Techniques for
Electro nics discuss the construction sk ills tha t result in a
professional -look ing project .

Handy refe rence data on English /metric conversions,
machine screw data , and the lik e will be found in the ap
pendices. The contents of basic and advanced tool ki t s
are outlined. and the book includes a list of suppliers.

Whether you are interested in working with tubes or the
la test wire-wrap techniques. a great deal of pride and
satisfact ion can be gained by building or repairing your
own equipment. 7 3 ' s Too ls and Techniques for Elec ·
tronic s shows you the way .

Order y our copy today! Only
54.9 5 from the Radio Book
shop. Use the handy order
form on the Reader Service
Card at the back of the
magazine or phone toll free
1-800-258-5473.

PI'opa4alioll
0,
J. H , Nelson
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G _ Good
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O . J , 1 2 3
.- .. ...

G G G

4 5 6 7 8 9 10
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11 12 13 14 15 16 17
G G F/SF F/SF G G G- -
18 19 20 21 22 23 24
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25 26 27 28 29 30 31
G G G G G ,Q. _ . G- -
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FT-707 is shown with
optional FV-707DM VRl
& Scanning Microphone

THE FT·707
"WAYFARER"

The introduction of the "WAYFARER" by Yaesu is the beginning of a new era in compact solid state
transceivers. The FT-707 "WAYFARER" offers you a full 100 walls output on 80-10 meters and operates
SSB, CW, and AM modes. Don 't lelthe small size fool you !Though it is not much largerthan abook, this is a
full-featured transceiver which is ideally suited for your home station or as atraveling companion for mobile
or portable operation.
The receiver offers sensitivity of .25uV/10dB SN as well as adegree of selectivity previously unavailable in a
package this small. The "WAYFARER" comes equipped with 16 poles of IF filtering, variable bandwidth and
optional crystal filters for 600 Hz or 350 Hz. Just look at these additional features:

FT·707 with Standard Features FT·707 with Optional FV·707DM

• FasVslow AGC selection & SCanning Microphone

• Advanced noise blanker • Choice of 2 rates of scan
• Built-in calibrator • Remote scanning from microphone
• WWV/JJY Band • Scans in 10 cycle steps
• Bright Digital Readout • Synthesized VFD
• Fixed crystal position • Selection of receiver/transmiller functions
• 2 auxiliary bands for future expansion from either front panel or external VFO
• Unique multi-color bar metering-monitors • " DMS" (Digital Memory Shift)

signal strength, power output, and ALC voltage.

Impressive as the "WAYFARER" is its versati lity can be greatly increased by the addition of the FV-707DM
(optional) . The FV-707DM, though only one inch high, allows the storage of 13 discrete frequencies and with
the use of "DMS" (Digital Memory Shift) each memory can be band-spread 500 KHz. These 500 KHz bands
may be remotely scanned from the microphone at the very smooth rate of 10 Hz steps.

The FT-707 "WAYFARER" is a truly unique rig .
See it today at your authorized Yaesu Dealer. V&~§l1JJ \lil

Theradio. V
YAESU ELECTRONICS CORP., 6851 Walthall Way, Pararnoun~ CA 90/23 • (213) 633 4007

YAESU ELECTRONICS Eastern service Ct'.,9812 Prlnceton-Glendale Rd.,Cincinnati ,OH 45246 80



o
TRIO·KENWOOD COMMUNICATIONS INC.
1111 WE ST WALNUT / COM PTON, CA 90220

BP-180PB-30

Kenwood's TS·180S with DFC is an all soltd-state HF transceiver
designed for the DXer. the contest operator. and all other Amateurs who
enjoy the 160 through IO-meter bands. The features prove, beyond doubt.
that the TSo180S Is the classiest rig available! Visit your local Authorized
Kenwood Dealer and inquire about the exciting TS-180S with DFCI
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