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legal power, The 2KD·51a a 2000 watt PEP Input (1200 watt PEP nominal
output) RF linear ampllller, covering the 80, 40, 20, and 15 meier
amatueur banda. It operates with Iwo Elmac 3·500Z gla.. envelope
trlodea and a Pl·L plate circuli wtth a rotary sliver plated tank coli. Price
$945.

IT'S 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 OFFER A CHOICE OF AELD PROVEN STATE
OF-THE-ART UNITS TO FIT THE REQUIREMENTS AND BUDGETS OF THE MOST DISCRIMINATING USER.

"";'0/ /' IKD 5···the neweat member of the temcus Henry mistake, the 1KD·S II no slouch. ItI 1200 watt PEP Input (700 watt PEP
<!:!//If' - Radio ramlly 01 line amplllier•. And we're ItIII nominal output) along with Its superb operating characlerlstlCI will ,1111
convinced that It', lhe world', finelilinea, In It, cia••. The 1KD·S wu punch out clean powerful .lgnal•...•19n.l. you'll be proud of. Compare
designed lor the amateur who want. the quality and dependability of III .peclllc_lIonl, Its Ieeturea and II, tine components and we're lure
Ihe 2KD·5 and 2K·4A, who may prefer the Imaller Ilze. lighter weight you will agree thai the 1KD·51, a superb value at only $695.
and lower price and who will settla lor. little less power. But make no

-6.CJ/ /" 2KD-5 We hava been auggeatlng that you look Inalde
r.s!//lp any ampllflar before you buy It. We hope thai
you will. If you "Uft tha ltd" on a 2KD·5 you will see only the hlgheat
quality, heavy duty componenta and carelul workmanahlp_,.atlrlbutea
that promlae a long life of contlnuoua operation In any mode at full

11240 W. Olympic Blvd. Los Angele" CA 00164 213/4n6701
931 N. Euclid. Anaheim, CA 92801 714In2·9200
Butler, Miuourl 64730 816 /679--3127
IIEW TOll FREE ORDER IIUM8ER: 1800] CZI.fl631 ... ;w
f or . 1I stales u cePl Cal,loo-ru
CallI resllients please till collecl 011 our regula, numbers

HENRY AMPLIFIERSAAEON DISPLAY

AT THE FOLLOWING DEALERS

Communications Techndogy Group
Oceanside. NEW YORK
Communications World Inc .
Hinckley. OHIO

A G L Elec troo ics Inc. Conley Radio Supply
Clearwa ter. FLORIDA Billings. MONTANA
A.Ae. Elecl ronics Inc . Custom Electronics
Shreveport. LOUISIANA Boise. IDAHO
Amateur-'Nholesale Electronics Doc's Communications
Miami. FLORIDA Lookout Mountain. TENNESSEE
Associated RadiO Communications Douglas Electronics
(hetland Park. KANSAS Corpus Christi. TEXAS
The Base $talion Earl Distributing Co.
Concord . CAUFORNIA IdahO Falls. IDAHO
Castle Manna Inc, ElectroniCS Inc ,
Greenup. KENTUCKY Salina. KANSAS
ccmmooceucoe Center Inc. G ismo Communications
Lincoln. NEBRASKA Rock H~I. SOUTH CAROLINA

And don't torge' the rn' of the Henry lamlly 01 amateur
ampllflers...The 2K....A. the Tempo 2002 high power VHF amplifier and
the bro.ct line of top quality solid .tate amplifiers. Henry Radio allo

HI Inc. Quad Electronics Co ,
Council Blulls, IOWA Pensacola. FLORIDA
H. R Electronics RadiO Who lesale
Muskegon. MICHIGAN Columbus. GEORGIA
Hamtronics Inc Radio World
Trevose. PENNSYLVANIA Oriskany . NEW YORK
Hobby Electronics Center Rad ios Unlimited
College Park. GEOAGIA Somerset . NEW JERSEY
Industrial Oistflbuhng Co . Shaver Radio
Dallas. TEXAS San Jose. CALIFORNIA
Kryder Electronics Step Elec;:tron ics Co
Oklahoma City . OKLAHOMA Otto. NORTH CAROUNA.
N & G Distribut ing Corp. Stephens Electronics
Ml8mi. FLORIDA Corpus Christi, TEXAS
Norb~rs Electronic s Inc. Tufts Electronics
Springfield. MASSACHUSETS Medford . MASSACHUSETS
PAC E. Englfleerlflg Universal Amateur RadIO Inc.
Tucson. ARIZONA Columbus. OHIO

offers the 3K·A and 4K·Ultra superb high powe, H.F. amplifiers and.
broad line of commercial FCC type accepted amplifiers fo, two way FM
communlcaUons co,erlng the ,ange to 500 MHz,

Henr/Radio
ro- ...... " ...__.



More features that m ake the VF-740l the 2-meter rig that belongs in your shack and vehicle
No more 5ElOrching throug h repeater • AII·new. stote-of-the-ort circui ts pro- • Power to the Micoder II Microphone
guides while mobiling i~ unlamilia~ ter- vide th e e xciting. e xcl usive feature s of (it used) eliminates need lor a battery.
ntcry - your new Heathklt VF-7401 W i ll I MHz bandwidth scanning. and Scan • Sturdy SO.239 rear-panel antenna jack.
find the a ctive channels for you. It will LocklLatch ca pab ili ty on z.merers. .
even a lert you to band openings. You're • A receiver hotter than Heath'sHW-2036A • Chcrsaie-mcunted power and external
going to enjoy building your VF·740L. . features dua l-gate MOSFET lront.e nd speaker plugs.. . , .
and you 'regoing to lov e using it. The to minimize overload and adjacent - • Improved synthesteer. ellmmatmg .
vr.7401, the ult imate 2·meter rig... from cha nnel interference. need for panel mounted sync lock hght .
the more than 200 Hams at Heath . p • Thning for Power Amplifier and output• - ower-up-on a pre.progra mmed I I d bl •
• Adjustable . 15-wa lt (nom ina l), solid. lrequency of your own choice. such a s power eve a jus tme nt is c cceeet e

s late. nanow-band FM 1iansceiver. Fully your favori te repeater. without removing case.
synthesized d igital circuitry provides C • Capability of mobile or base operation
ful l .bond covera ge without need tor • onvenient d etachable mi ke u sing (with Model VFA_7401 .1 AC Power

dded 1 4.p in connector. S 13' V Aa crys tc s . upply-. at 4 nominal. transmit).

Optional M.io;ode r
II Microphone iAulo
Patch Ent;od.r lets
you phone through
repeater. w ith
aulo patch input.
Draws power lrom
the 1401. so no
mike batte ry
.. n<><:essary.

Th . Sque lch
COQlrolalso
lunC1 ionsolith.
receiver 's sen" i·
Iivily control to
atop scanning
amy upon recep
tion ol-fuU·
quieling"sig.
nala . skipping
the weak ones.

The 100kHz
SeleclQr button
con trol. the VF.
7401 's tun ing: in
100 kHz incre
ments. The 7401'.
I MHz Selector
button leis you
c hoose a ny I MHz
segment olth•
2.me ler band.

ThelOkHa
Selector advanCGa
in 10 kHz steps. In
Sean. as il reo
cycl.. from . g-
to ·0; it a lso
oouses th" IOO
kHz readout 10
a dvo n<:e by one
d ig it. Deprell$
on<:e to resume
S OO n function .

Locli Cat ch Switch.
In Scan Latch mode.
a chcnnel lctch.up
signal inhibits scan
circui ts when signal
is detected. and lh.
7401 stays On lhot Ire.
queney.1f it detects a
4.8 HC()nd break in
ree.ived s ignal. seee,
ning resu mes. In tbe
Scan-Lock mode. once
Ihe ...::.i" . r scan. loa
si g nal. it remaina on
that channel until reMt.

The new YF-740l 1.lealured in the la le st Heathkit Calolog. FQr a free
copy write: Healh Compony. Dept.0I 1-674. Benlon Herber. MI49022. Or
vi.il lhe nearest Heathkit Elect ronic Centel in Ihe U.S. or Canada where
Heathkit produ<:t. ore d isplayed. sold and serviced. See the while pog..
of your phone book lor location. In Ibe U.S .. Heathkit Electronic Centers
o~ uni tl of Verilee:hnoJogy Electronics COrpOIolion.
This device hal nOI been approved by the federal Communloollonl
Com mill$ion. Th is device is nOI. end moy nol be. ollered lor sale or lea...
o r sold or leased unl ilthe approval of the FCC hOI been obtained.

SEND FOR FREE CATALOG

~- !
•• •
~..-

THERE'S MORE FOR THE HAM AT HEATH!



NO TAXES!

editorial by Wayne Green

W2NSD/i
NEVER SAY DIE

explained, as most amateurs
are aware, that several prefixes
have been assigned with R (in·
stead of the normal U) espe
cially for the Olympics. He fur
ther explained in detail about
the prepara tions Moscow is
mak. ing for the Olymp ics and
that amateur radio will p lay an
importan t part through special
calls and awards for contacting
these designa ted pfefixes.

I explained to this smeteur
that the US probably would not
be attend ing the Olympic events
and the reasons tor this ac tion
by our government. No t only did
the station I was contacting
show obvious emotional reac
tion. but he also was joined by
several o ther Soviet s tations
who expressed great trustreuon
with my comments.

It is my opinion that USSR
amateur reato ooeretors will
continue to combine this ooo
ulaf hobby with an effort to pro
mote Moscow '80. These ste
tions have as an objec tive talk. ·
ing with and exchanging data re
garding Moscow '80 wi th the
more than 400.00D US amateurs
as well as thousands of erna
teurs erouna the world.

It seems appropriate, thefe
fore, that US amateurs be ask.ed
to retretn trom communications
with the special Moscow '80 R
pfefixes and tneir associated
ac tivities. A news felease trom
your office would mak.e an tm
mediate impact on hundreds of
Soviet sta tions seek.ing ex
changes with US smeteurs.

Normet communications with
the Soviet U pfefixes should be
encouraged since amateur
fadio does provide a system of
direct communication to all
parts of the world regardless of
polit ical rete ttons, Amateuf
radio should not be resutotea by

MarCh 26. 1980
Dr. Brzezinsk. i
White House
Washington DC 20500
Dear Dr. Brzezinsk.i:

As requested by your office
on March 25. 1980. I'm su b
mitting the follo wing commu·
nication detailing events that
occurred via amateur rad io con.
recrs I had with Soviet amateurs
during the afternoon of March
25th .

Contacts with Soviet ama
teurs are most common; ho w
ever. few of their amateurs
discuss issues beyond stating
location, name, Signal report,
weather. and descriptions of
their radio equipment. Most of
the Soviet ama teurs are in ter
ested in eXChanging OSL cards
and do so through the Central
Radio Club. Box 88, Moscow.

On March 25th, Soviet sta tion
RZ3AJA contacted me and the
usua l exchange was made with
some notice on my part that th is
individual was ffuent in English.
I inquired as to the special call
prelix RZ3 and got a deta iled ex
plana tion of ho w the special pre
fixes were a part of Olympics '80
to be held in Moscow. He further

The text o f a letter sent by
Dave to Dr. Zbigniew Brzezinsk i
follows:

l ooking for a job? 73ls cu rrently seeking appli cants for one
of its top staff positions. In addit ion to being a non-smoker,
the qualif ied candidate will be a ham with an outs tanding
knOWledge of electronics, an excellent command of the
Engl ish language, and experience as a worklngJourna Ust . We
ot ter a competi tive sal ary. f ine fr inge benef its. and excellent
wor1<lng conditions-as we ll as the opportunity to live and
work In beeuntut, tax-tree New Hampshire. Interested part ies
should respond with resumes to: Director of Personnel, 73
MagaZine, Elm Street. Peterborough NH 03458,

aovcorr
The Russ ian ham stations

may clam up a bit after the re
cent bout wi th Dave Clark
KaMPF. He was on 15 meters
talking to RZ3AJA, a special
Olympic prefix station, and he
explained to them about the US
boycott of the Olympics, much
to their amazement . They ex
pressed frustration and this wa s
echoed by several other Russian
stat ions which broke in on Ire
quency, The Russians seem not
to have any idea that their
country has actually invaded
Afghanislan and thus they were
astounded to learn 0 1 the US
boycott in retaliation.

This could throw quite a crimp
in the Russian plans. It appears
that they were going to field
quite a bu nch of ham stations
using the special "R" calls in
order to promote the Moscow
'80 Olympics and that they had
an objective of talking with
every U S a m ateu r __ . and
others around the wor ld .

Dave suggests that it would
be appropria te for US amateurs
to refrain trom contacting these
special Olympic stations, but
that normal contacts with Rus·
sian stations be encouraged
since ttus ls one of the few ways
for informat ion to reach the peo
ple of that co untry.
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TRIO·KENWOO D COMM UNICATIONS INC .
1111 WE ST W ALNUT I CO M PTO N, CA 90220

TS-120S••.a big little rig.

Effective noise blanker
Eliminates Ignilion norse

Built-in 25-kHz marker
Accurate frequency reference lor calibration

See the brg lillie TS-120S IIg and matching accessones
at your AuthoflZed Kenwood Dealer tccev'

• Very compact and lightweight

Measures only 3-3'4· hlgl'l x 9-1/2- wide x 11-9116
deep. and weighs only 5,6 kg (12,3 Ibs). A perfect
size lor convement monue operation and rugged
enough lo r either mob ile or portable use, wrtn all
the oesneo features torocnmurn ham-shack opera
tion as well,

• VersatUe tront -panel meter

Functions as S-meter on receive and as rc meter
and ALe meter (fo r adjusting mi crophone gain) on
transmit

Runs 200 wens PEP (160 watts DC) input on 80-15
meters. 160 watts PEP (1 40 watt s DC) Input on 10
meters.lSB. USB. and CWo BUill-in cooling Ian and
protection cucuu

BUilt-in digital frequency display

Six-digit d isplay With tou-az resolution, No recali- •
tnauon needed w hen sWllchlng bands or modes,
indicates RIT shill and CW transmmece.ve smtts
Green uuorescent tuoes elimInate viewing 'aligue. •
Analog subchal. too. for backup display

Innovative single-conversion PLL system

Eliminates need l or heterodyne crystal element for
eac h band, PLl loc k frequency , CAL marker signal.
and counter Clock c ircuit use Sing le reference fre
quencv crystal. Simplifies cncunrv Improves cverau
stability. Also Improves transmit and receive SPUriOUS
characteristics

• High power

Optimum HFperformance in a compact package

TS-120S
Exciling and perfect for mobile or nem-shack
use! The unique, all solid-state, HF SSB/CW
T$-120S transceiver produces a hefty signal
and offers many great features In a very •
attractive, compact package.

• Easy operation
No final dipping or loading. no transmit onve peaking,
and no receive oreserector tuning' Just dial your

•necoencv and operate'

TS ·1205 FEATURES:

• Five bands, plus WWV
Transmit s and receives on 80175, 40. 20. 15, and
all of 10 meters ... and receives WWV on 15 MHz.
VFO covers 50 kHZ above and below each 500
kHZ cane. lor e xpanded operation

NOTE: Price. spec,f,callons sub/eel 10

cflange WlrtlOut nonce and ob/,gallon

• Built-in VOX
For convenient SSB ocerenco. as well
as semi- break-In CW With sroetone

MATCHING ACCESSORIES FOR FIXED-STATION OPERATION:

• PS-30 ba se-station power supply (remotel y
swrtcnaore on and off With TS-120S power SWitch)

• SP-120 compact external speaker
• VFO·120 remote VFO
• MC·50 50 kQ/ 500 U desk rocrconcne
Other accessories not shown:
• YK-88C CW flIter (500 Hz) • MC-30S and MC-35S
• PC-1 phone patch norse-cancenmq hand
• HC-10 wor ld d igital clock microphones
• HS-5 and HS-4 headpho nes . MB-100 mob ile
• TL-922A linear ampl if ier mounting bracket
• AT-120 Compact antenna tuner

• IF shi"
Passband tuning. to remove adracent-trequencv
Interference and Sideband splatter

73 Magazine· July, 1980 5



Rol Anders K3RA, president of the Ba ltimore Amateur Radio Club
(BARC), in troduced W2NSDI1 at the Grea ter Baltimore Hamboree
and Computerfes t in Timonium MD. Photo by W3VBM.
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government sanction since i t
provides emergency communi
cation in times of crisis and
need.

Your comments and fee lings
concerning this issue will be
communicated to the major
amateur rad io publications and
organizations.
Respectfully,
(s) Dave Clark. K8MPF
2508 Rusridge
Kalamazoo MI 49007

Having visited and operated
from Afghanistan (yA1NSD), I
can understand the anger about
the Russian invasion of those
people who have visited this
pr im it ive country. I doubt if
hope s lor a Viet Nam-hke prob
lem will be realized. Yes, the
Afghans are independent and
fierce , but they do not have the
endless supplies and training
that the troops from North Viet
Nam had behind them .. . un
less the US mana ges to cook
something up. Tha t seems very
unlikely, since we are not on
that good terms wi th the sur
round ing countries. No, I th ink
Afghanistan will go the way 01
Hungary and Czechoslovakia.

Should we contac t the special
event s stations? I'm inclined to
go along with Dave on this and
boycott them. But t do think that
it is important to bypass Pravda
and talk directly with the other
Russian hams to explain why
our country has taken this un
usual stand.

PHOOTLOOSE
PHOTOGRAPHER WANTED
Perhaps you have seen some

01 the dirty grimy pictures ac
companying exarticles in some
of the other ham magazines. 1
th ink it' s about lime for DXpedi ·
nons to get the press they
should have. Believe me, if I
weren't tied down, I'd be volun
teer ing to go out there and take
the pictures and write the ar
t icles. Unfortunately. I have dis
covered that I really can't do
everything.

Is there an Exi ra Class (or
even Advanced) with a good
background in photograph y and
writing who might be ava ilable
to accompany nxpecrncns as a
stringer for 73 Magazine? We
would pay the travel expenses
. .. anywhere in the world ... in
ret urn for top-notch art icles for
73 with good photographs.

The line starts at the right.
One 01 the problems I have en

countered on DXpedi tions is the
lack of foresight on the part o f
the other nxoeonrcners. They
get so wrapped up in what they
are doing and what has to be
done that they forget the nn
portance 01documentation. The
Documentat ion omee- on a OX·
pedit ion should not be requ ired
to carry, lilt, haul, erect, or ctner
wise spend his valuable docu
mentation time doing rout ine
work. He should be busy work
ing out angles lor pictures, set
ting up sho ts, making tape reo
cordings, mak ing notes, and
planning the movies of the tr ip.

By the time you have worked
out a 16mm movie, covered the
trip with a color 35mm t rans
parencies, and shot plenty of
black and white 35mm photos,
plus made notes lor the article
and tape recordings 01 interest
ing baCkground , there is little
t ime left except for some operat
ing ... mostly at night .

I managed to shoot a t emrn
lilm 01 the 1958 Dxpedition to
Navassa .. . whic h everyone
fought me on at the time. later,
the film was in tremendous de
mand - and I sti ll get calls for it .
Having learned my lesson, 1d id
not take a movie camera on the
1972Dxcecurcnto Navassa. but
covered it as best I could with
35mm color shots. It Isn't the
same. In the future, I would go
back to t smm or else use a good
video recorder.

On my DXped it ions to Africa,
the Midd le East , Asia, and the
Pacif ic , I really didn't have time
to shoot enough movie f ilm to
make it worthwhile to show. The
35mm slides were shown to
dozens of clu bs and at hamfests
and conventions all around the
world. I tried a Super-B camera
on one trip, but will never do that
aga in in a case when I want fi rst
rate films.

If I am able to find someone
wit h the time and experience to
go out on nxpedurons. we will
be ab le to do a urst-rete job 01
publ ishing artic les on these
trips ... and perhaps come up
with some fil m or tape which
can be used on telev ision.

JAPAN MAGAZINES

Though my ability to read
Japanese is somewtre tnmned (I
know one Kan ji charac ter so
far). there is enough English for
me to get qu ite a kick out of get
ti ng the Japanese CO Ham
Radio magazine every month. It
is enormous, usually well over
500 pages, and packed with
beaut iful color pictures of the
latest in Japanese ham gear.
They have many more hams
than we .. . perhaps twice as
many active hams ... so their
market for ham gear is much
larger than ours. The resutl of
this is that they have a far
greater se lection of ham gear
than we do.

A lew of the Japanese f irms
are exporting their equipment
for sa le here and we are tamtnar
with them. But there are a lot
more smaller l irms which are

Continued on page 158







55-32

Wired and tested: TS-32 559.95, 55-32 $29.95

• Frequency accuracy, ± I Hz maximum - 400C 10 + 85"C
• Tone length approximately 300ms. May be lengthened,

shortened or eliminated by changing value of resistor

Our new crop of tone equipment is the freshest thing growing
in the encoder/decoder field today. All tones are instantly
programmable by sell ing a dip switch; no counter is required .
Frequency accuracy is an astonishing +. 1 Hz over all temper
ature ext remes. Multiple tone frequency operation is a snap
since the dip switch may be rernoted. Our $$-32 encode only
model is programmed for all 32 CTCSS tones or all test tones,
touch-tones and burst-tones.
And, of co urse, there's no
need to mention our T$-32
I day delivery and
I year warranty.

• Frequency accuracy, ±. I Hz maximum - 40°C to + 850C
• Frequencies to 250 Hz avai lable on special order
• Continuous tone

TS-32 Encoder-Decoder
• Size: 1.25" x 2.0" x .40"
• High-pass tone filter included that may be muted
• Meets all new RS-220·A specifications
• Available in all 32 EIA standard crcss tones

SS-32 Encoder
• Size: .9" x l .S" x .40 "
• Available with either Group A or Group B tones

Frequencies Available'

COMMUNICATIONS SPECIALISTS
426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (714) 998-3021 .... 1S

Gro up B
TEST- TONES: TOUCH -TONES: BURST-TONES:

600 697 1209 1600 1850 2150 2400
loon 770 1336 1650 1900 2200 2450
1500 8' 2 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 2300 2S50
280' 1800 21 00 2350

.

•

Group A
67.0 XZ 91.5 ZZ 11 8.8 2B 156.7 5A
71.9 XA 94.8 ZA 123.0 3Z 162.2 58
74.4 WA 97.4 ZB 127.3 3A 167 .9 6Z
77.0 XB 100.0 12 13 1.8 3B 173.8 6A
79.7 SP 103 .5 IA 136.5 42 179.9 6B
82.5 YZ lOi .2 18 141.3 4A 186.2 72
85.4 VA 110.922 146. 2 48 192.8 7A
88.5 VB 114.8 2A 15 1.4 5Z 203.5 M 1

•



looking West
Bill Pasternak WA61TF
24854·C Newhall Ave.
Newhall CA 91321

It's about 2:00 pm Pactt tc t ime
or thereabouts. We are at 35,000
feet somewhere above Kansas
aboard a Boeing 727 jelli ner
headed home to los Angeles.
We left Dayton about an hour
ago and will shortly be landing
in Kansas Cit y lor about a
4>rnlnute layover. Sealed next
10 me is Joe Mardler N6AHU,
and a lew rows toward the front
of the aircraft is Or. Wayne
Overbeck N6NB and his XYL It's
been quite a hect ic weekend 'Of
all of us, but a special one tor
Joe and Wayne. We are return
ing from the 1980 Dayton Ham
ventlcn, and what made It spe
ctaltor Joe and Wayne were the
awards presented to them at
last night's banquet. In case you
have not yel heard, Wayne Over
beck was named " Ham o f the
Year" because 01his conti nui ng
contributions to the overall plc
ture 01 amateur radio commun i
cations . DA RA 's " Speci a l
Ach ievement Award" lor 1980
went to Joe, lor his leadership In
the f ig ht against malicious inte r
ference In amateur ccmmunrce
tions.

By the way, this is the first
ti me in the history 01 these
awa rds that two amateurs from
t he same call district (other than
" B"·land) have been chosen to
receive awards In the same cal
endar year. Even more comet
dental, both are residents of the
San Fernando Valley and both
are members of the same ama
teur radio club. What's really im
portant is that DARA saw lit to
honor both these men lor their
out standing contributions to
the amateur service; I cannot
think 01 any two people who
were more deserving 01 such
honors. To both, Looking West
offers its heartiest ccnaratute
nons.

Joe and I decided to l ly in to
gether, and the flight to Dayt on
was far better than this one go
ing home. When I booked our
tickets, I wa s told that the air
craft on the return trip would be
a " wide-body" Lockheed 1011 ,
but for some reason this smaller
plane is what showed up. When
we left the other evening. we had
a Boeing 747 for the main leg of
the tr ip and spent only 45 min-
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utes on board a smaller plane
for a connecting flight out 01
Ch icago. Not that there is
anything wrong with a 727, ex
cept trying to sleep on it. That's
where a 747 or 1011 is rea lty
nice, and what I need right now
is about 10 hours 01 sleep. Oh,
wen. one cannot win them all,
can one?

Next month, we will have a
com plete story about the Ham
vent ion, but right now I want to
tell you a bit about the tru ly won
derful peop le wh o were our
hosts during the past three
days. We arrived in Dayton the
morning of April 25th at about
9:00 am local time. Waiting for
us were two 01 the nicest people
I have ever had the pleasure of
meeting: Bob McKay NBADA
and Bob acettere WBUNV. Both
are act ive DARA members, and
both worked very hard to make
Hamvention '80 the overwhelm
ing success it turned out to be.
We loaded our bags into Bob
Bcettete's red station wagon
and headed to ou r hotel, only to
learn that our rooms would not
be available till about noon. un
daunted, Bob McKay suggested
that we head over to his house
lor breakfast. Let me tell you , it
was some breakfast! I liter
ally "pigged out." Bob's wife
whi pped up the biggest platters
of bacon and eggs I have ever
seen, and did so in what must
have been record time. Boy, can
that lady cook!

Since it would still be a while
before we could get into our
rooms, Joe decided to see if he
could hear his friend Dave Gard·
ner K6LPL, who at that t ime wa s
operating a DXpedition from
Johnson Is land in the Pacific.
We swung Bob's beam out in
that d irection, but Joe never did
hear Dave. Sometime during all
th is, I must have dozed off, be
cause the next thing I remember
was Joe te lling me it was time to
try again at the hotel. This t ime
the room wa s ready, and wh ile
Joe and the two Bobs headed
out to the Hara Arena, I elected
to catch up on some lost sleep.
Having been to Dayton belore, I
kind o f knew that this might be
the best approach . I had slept
for 3 hours between Los Ange
les and Chicago, but this darn
hypoglycemia I suffer from real
Iy requires about B hours of
sleep so that I can function

properly for t he next 16.
It was about 6:00 pm local

time when Joe returned, and he
had with him yet another Bob.
This was his cousin Bob Merdler
KBAQA Irom Saginaw. Michi·
gan. Joe Introduced us, and we
took off lor dinner.

It was when we returned that I
finally met Noel and Marilyn
McKeown and their B-month-old
daughter. Noel is WB8QQC and
was the General Chairman of
Hamvention 'BO. Ever meet
someone for the first time and
fee l yo u have known him for a
li fetime? That's the way it was
with Noel and Marilyn. I can only
say that In my book, they are su
per. So, while Bob and Joe hit
the snore shell, Noel, Marilyn
and 1, along with a number of
other members 01 DARA, sat in
the DARA su ite talking into the
wee hours of the morning. I nev
er did get much sleep that night,
but I had. as you know, taken
precaut ions to cover Just such a
happening. About 1:00 am, Noel
and Marilyn excused them
selves, since they both had to be
at the arena early to open lor the
next day's events, so we ram
bled downstairs to the hotel' s
pub with the rest of the crew. As
I si pped my Diet-Rite Cola and
chatted with Vic Stauder
WA2KOO/B and the rest of the
people, I knew deep Inside that I
had made new friendships that
would last a lifetime. Vic was ln
terested In possibly videotaping
some of nex t year's conven tion,
and we spent a good two hours
debating the pros and cons
about how to do this.

Saturday morning at about
6:00 am. Bob picked us up and
we headed out to the Hara
Arena. stopping along the way
for a rather healthy midwest
breakfast. I thought we would be
among the fi rst to arrive, but I
wa s In for a rude awakening. By
the time we arrived, the parking
lots were loaded with cars bear
ing callsign plates from almost
every state In the Union. If there
is a gasoline shortage, you
would never have know n it here.
The place was buzzing with ac
t ivity. Since Joe was not sched
uled to speak till noon, I left him
in Bob's capable hands and
made my way toward the flea
market. I had a specific destina
tion and a specif ic person to
meet with.

You have nOI seen an amateur
radio flea market until you see
the one at the Hamvent ion. This
year, they opened the flea mar-

ket a day earlier than usual, and
by mid-Friday it was already
packed full. By the lime I arrived
on Saturday, it was both unbe
lievable and breathtaking. There
is no way I can tell you how
many buyers and sellers there
were. Maybe DARA has ligures
on this, but if the place was
crowded in 1976 when I last at
tended, it was twice as crowded
this year. Even with the mass 01
humanity 1had to wade through,
it took on ly 10 minutes to locate
the person for wh om I was
searcrnnc. After all, how many
people come to the Hamvention
with a to-meter ground plane on
a push-up mast? I had been told
to watch for th is "landmark" by
its owner and had spotted it a l
most immed iately . Its owner
was Bob Heil K9EID of Marissa,
Illinois.

In the past year, Bob and I
have become fr iends over the
phone, though we had yet to
eyeball. Actually. Wayne Green
sort 01 introduced us by sug·
gestlng that I g ive Bob a ca ll In
early 1979. That phone ca ll led
to many others and finally to our
meet ing face-to-face at Dayton.
Bob is the guy who put the town
of Marissa on the map with re
gard to amateur radio. As he ex
plains it, Marissa has about
2,000 residents of which c lose to
170 are active amateur radio op
erators. Vir tually all of these are
members of "MARC," the Marls,
sa Amateur Radio Club, one of
th e most active rad io clubs in
the nation. They own one of the
most elaborate amateur repeat
er systems in the nation, with
sa telli te re ceivers, satellite
transmitters, and remote links
to other bandS-including 1Q
meter SSB! How was this ec
co mplished? That's for Bob to
tell , and the story is told part ially
in a s lide show that MARC
makes available which details
the development 01 WD9GOE
... " T h e Mighty Mar i s sa
Machine." I've seen this slide
and audio tape presentation,
and it's one worthy of showing
at any rad io club meeting . I sug
gest that you contact MARC at
PO Box 68, Marissa IL62257, for
information on its availability.

Back to the narrat ive. I arrived
at Bob's van and was int roduced
to his wife Judy and another
fr iend o f theirs wh o made the
400-plus-mile trek to the Ham
vention together. Bob's latest in
terest is gett ing more people on

Continued on page 167



-
enter the new world of TEN-TEe
l'~~
~.'l

new features, new performance + all hfbands
NEW - ALL 9 HF BANDS. Full cove rage
from 160 through 10 Meters. Ready to go,
with crystals supplied lor seven bands (crys
ta ls for 18 and 24.5 MHz ba nds available
when bands a re ready fo r use).
All SOLID-STATE. From the pioneer.
BROADBANDED. From the pioneer.
NEW 3·MODE, 2·RANGE OFFSET TUN ·
ING. Another TEN-TEe urst... (1) Offset Re
ceiver Tuning, (2) Offset Transmitter Tuning
end (31 Offset Transceiver Tu ning. None
other has i t For complete flex ibility, 10 meet
aUneeds. fine luning or OX. 2 ·rllnges: :!: 5(X)
Hz: or e 4 kHz..
O PTIMIZED RECEIVER S ENSITIVITY.
For lin Ideal balance between dynamic range
and sensitivity... from 2 jJ.V on 160 to 0.3 IJ.V
on 10 Meters.
NEW O PTIMIZED BANDWIDTH. Seven
response curves-four for SSB, three lor
CW Standerd i-I filte r is an 8-poIe 2.4 kHz
crysu.1 ladde r type. Options include a 1.8
kHz 8- paIe crystal ladder type, a 500 Hz 8
pale cW filte r and a 250 Hz 6-pole CW filter.
Switch an optiona l lilter Irom the front panel
to put II In series for up 10 16 poles of fi lte r
Ing. And the standard CW active audio fllter
has 450 and 150 Hz bandwidths for added
a ttenua tion. New toggle switches select i-f
and audio fl1tering. Selectivity for any snue
non.
BUllI·IN NOTCH FILTER. Variable null
eliminates unwanted signa ls and carriers in a
pass band from 200 Hz to 3 .5 kHz wtth a
notch depth of more than 50 dB.
NEW BUIlT-IN NOISE BLANKER. Stan
dard equipm ent. New 2-pole mon ollthlc
crystal filter handles big signals easily, makes
impossible locations usable.
GREATER DYNAMIC RANGE. Beller than
90 dB, typically. Reduces front-end ove rload
and distortion. Plus a PIN diode sw ttcheble
18 dB enenuetce on the RF gain control.

NEW "HANG" AGC. Smoother operation.
2-SPEED BREAK-IN. " Fast" or " Slow"
speeds. " Fas t" for instant. fu ll break-in .
"Slow" has a longer mute tlme before reo
ceiver is actua ted for working crowded bands
with heavy QRM and for mobile.
WWV RECEPTION. On Ihe 10 MHz band.
DIGITAL READOUT. 6 shielded 0.43· LEOs
wilh 5 in red , the 6th (100 Hz) in green.
SEPARATE RECEIVING ANTENNA CA
PABILITY. Use with seperete components.
instant break-in ltnea rs, or trensverters.
" S" ' S WR METER. Easy-Io-read. Electron
lcaBy switched.
200 WATTS INPUT. On all bands, when
used with 50 ohm load. Proven, conser
va tively rated design. FuBy warranted for first
year. pro-rata .....arranty for five extra years!
lOO~ DUTY CYCLE. Full po.....er hour alter
hour v.'ithoul fail . Ideal for RTTY. SSTV or
any hard usage.
BUILT-IN VOX AND PTT_ S mooth VOX
with 3 fronl panel controls. And PIT control
a t both Ironl and rea r panel jacks.
BUIII-IN PHONE PATCH JACKS. Easy In
terface to speaker and microphone Signals.
BUIII-IN CW ZERO·BEAT SWITCH. Puts
you o n exact frequency of a station being
.....orked without being on the alr.
BUILT-IN ADJUSTABLE SIDETONE.
Vary pitch and volume for easy listening.
ADJUSTABLE THRESHOLD AUTO
MATIC LEVEL CO NT RO L. From low
power to full output wlth full ALC control.
FRONT PANEL CO NTRO L OF LINEAR
OR ANTENNA. Auxtllary bandswltch ter
minals on rear panel permit simultaneous
contro l 01 external relays or circuits.

AUTOMATIC SIDEBAND SELECTION.
And you can reverse It with the mode switch.

S UPER AUDIO . A TEN-TEC trademark.
Proper shaping plus low distortion.
IMPECCABLE SIGNAL. Clean, EasHy ex
ceeding FCC requirements, thanks to metic
ulous design, fine components, and conse r
vative ra tings.
HIGH STABILITY. Devia tio n Is no more
tha n 15 cycles per d egree tempera lure
change efter warm-up.
HIGH ARTICULATION KEYING. 2 ", msec
rise and decay time for sharp, dean keying.
BUll.]'-IN SPEAKER. Bullt into the bottom
of the cabinet sheD. Compression-loaded for
better quality and higher e1lidency. Exte rnal
speake r connections on rear panel.
PLUG·IN CIRCUIT BOARDS. For easy re
moval il needed.
FUNCTIONAL STYLING. Dark fronl panel.
convenient control groupings, "clamshe ll"
cabinet, full shielding, and easter-to-use size:
5*"1'1 x 14 1,4 "w x 14"d.
POWER. Dperates on 12-14 VDC for mobile
o r storaqe bettery use. For 117 VAC use. an
external supply is required.
FULL ACC~SSORY LINE. Model 217 500
Hz CW filter $55, Model 2 19 260 Hz CW fil
ter $60, Model 2 18 1.8 kHz SSB filler $55.
Model 243 Remote VFO $139, Model 255
Power Supply/Speaker $1 69, Model 280
Power Supply $ 139, Model 645 Dual Paddle
Keyer $85, Model 670 Single Paddle Keyer
$34.50, Model 234/214 Speech Processor &
Condenser Microphone $1 63, Model 247
Antenna Tuner $69, All in ma tching color.

Model 546 OMNI-Serles C $1189

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

'IiAfiv~.~~l~sC:I 'J:~....... ".,.._....~ ... -



RTTY Loop
Marc I. Leavey, M.D. WA3AJR
4006 Win lee Road
Randallstown MD 21133

Th is month, the spo tli ght
shifts hom the home-brew to the
commerc ial. We shall begin ex
am ining -store-eoucnr' RTTY
equ ipment available to the erne
teur. I plan to coyer on ly equip
ment 1 have bought and used
personally or been able to gel
my hands on lor a while. I will
not echo manufacturers' spec
sheet s or promolionalliteralure;
thai would be a disservice to you
eu.

I guess it is best to start with
something popul ar that many 01
you have had experience with.
We have been talking about
demodulators for a few months.
and one of the most popular
commercial democ:lulators o f re
cent times is the 51 -6, manufac
tured by HAL Communicat ions
Corp.• Urba na, Illinois 61801.
Now, HAL has come out with
many new models, with all kinds
of belts and whist les, but the
ST-6 has been the anchor tor
many a RTTY enthusiast.

You can trace the ancestry of
the ST-6 back to at least August,

1965, when lrv Hoff W6FFC,
then K8DKC, published a de
scription of his HMainline TIll
FSK Demodulator" in O$T. AI·
though built with tubes and re
quiring a hefty power supply to
match , this is the granddaddy of
the ST-6, with most 0 1 the same
operating features. The design
was upgraded in a few years to
the TTIL·2, and then solid state
appeared. trv went to work and a
whole series of begats ran from
the ST·1 to the 5T-6, the rat ter
published in Ham Radio, Jan
uary, 1971.

The 5T-6 uses 709 operational
amplifiers throughout and ern
ploy s well-designed Butter
worth input filters. As supplied,
it comes equipped for B5().Hz
and 1700Hz operation; 4250Hz
operation is available as an op
t ion . The filters are quite narrow,
wh ich allows for sharp setec
t ivity under difficult condi t ions.
By straddle tun ing, shifts of ten
Hz to 1100 Hz are copyable with
a stock unit. Autostart, however,
i s fun cti onal o n ly on the
nominal sh ifts.

Using the 5T-6 is relatively
straightforward. The loop con
nector is a morexr plug on the

rear skirt and provides the stan
dard GO-rnA loop current. An
R5-232 output is also available
and may be used to dr ive a video
display or transmitt ing F5K err
cui t. A key jack is pr ovided
which, when used with the F5K
output, can prov ide nerrow-enut
CW identification. The te leprint
er may be p lugged in t o a
sw itched ac receptacle, also on
the rear skirt.

A signal is tuned in by peak
ing the bu ilt-in meter so that
m inimum flicker of the needle is
observed . The meter deflects
upward for both mark and
space, so when the signal is
tuned correctly, assuming equal
st rengths for mark and space,
the deflection remains con
stant. Alternately, a conven
tional oscilloscope may be cor 
nected to a jack and a cross pat
tern used for tuning . The demod
ulator may be used in " FM"
(limiter) or " AM" (Iimiter less)
mode. The autostart on ly works
when the limiter is on FM.

Now, a lew problems. Many
people buy the 5T-6 as a kit. The
c ircuit is assembled mostly on
several printed c ircuit boards,
so th is is not too much of a
chore. But, wiring at least seven
(more if extra shifts or AFSK is
added) edge connectors is hard
enough without being forced to
use the wire supplied. Typically,

a coil 01 tine stranded wire is
supplied, all one COIOLII you like
your eyes and plan to assemble
this kit, go out and f ind some
mult i-colored wire to do the con
nectors with and ditch what
they send you. Almost every
m istake I have seen in an 5T-6
buill from kit form (and there
have been qu ite a few) has been
traced to an error in wir ing those
edge connectors, an error that
could have been prevented,or at
least found easily, il coded wir
ing was used. I mentioned that a
discriminator for 4250Hz shift is
available. This shift is a com
mon commercial shift , but is
rarely used in amateur work.
Nonetheless, the front panel is
marked for all three shifts. If you
have only two, B50 Hz and 170
Hz, the switch used has a dater
ent arc, so the pointer lines up
with neither label. A neater way
wou ld be to stamp the case lor
two shilts and o ffer an escutch
eon to users to the three-shift
opt ion. Finally, I am not fU lly
versed enough on the c ircuit to
know why, but it sure would be
nice to be able to use autostart
wh ile in nmuertess mode. As it
is, the machine runs open wttn
out a signal in urrutertess mode,
while in limiter (FM) there is
mark-hold.

Continued on page 163
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Fig. 1. The Twin Cities TU: Parts List. C1 -0.033 mF, approx., to resonate with L1 to 2975 cycles. C2-0.066 mF, approx., to resonate with
L2 to 2125 cycles, C3, C4-SOO V, disc ceramic. C5, C6, C7, C10-400 V, paper. CB, C9-500 V, disc ceramic. C11, crz-setecnotvuo.
C13-5OO V, m ica. CR1, CR2-400piv silicon diode. CR3, CR4, CRS, CRS-INS4 or 1N69 diode. F1-1 Ampere, 250 V fuse. J1, J2-Auto
radio antenna jacks, Motoro la type. J3-Phone jack, closed circuit, with insu lating washers . K1-255 A polar relay. LI, L2-88 mH toro id
telephone loading coil. Rl- '/2 Wett. R2, RS. R9, R10- V, Watt. R3_ '1t Watt. R4- 'Iz Watt. R6- 'It Watt. R7- '12 Watt. RS-poten·
tiometer, linear taper. RI4-wire-wound. $1-SP$T toggle switch. 52-SPOT tOggl8 s witch. TJ -1501600 to 19,000 Oh m, surplus;
IIGH-1202-2. T2-15O V @ 50 rnA, 6.3 V @ 2 A, Stancor PA-8421. V1-6SLT tube. V2-6C5 tube. V3-6SN7 tube.
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WHENOURCU MERSTALK...
WE LISTEN.

•
Tom Gentry, K5VOU
Dallas, TX

v erneue " Red" Irwin, K9KUW
Kenney.H,

John Whitaker, W5HEZ
Baton Rouge. LA

For our European Customers Contact:

Rich ter & co.. 0 30lXl Hannover 1

Transrad io SA, 6816 BissonelLugano

And we respond with unexcelled RTTY equipment.
One reason RTIY equipment designed by HAL customer ideas with their own to create the most

is always state-of-the-art quality is our open channel advanced equipment features and capabilities in the
of communications with customers. industry.

We want to hear the "What if's . . ." and "How It adds up to greater enjoyment of RTIY operation
about's .. ." that come from active and dedicated and a dependability factor backed with a full one-year
RnY operators. Our engineers have combined warranty.

Write or give us a call. We'll be glad to send you our new RnY catalog.

HAL COMMUNICATIONS CORP.
Box 36S
Urbana . Illinois 61801
217-367-7373



with the punches of a changing
society and a changing world
will make it; those who don't,
won't. If a DXer burns wood for
heat, cuts his driving, grows a
garden, starts a business be
cause the industrial state no
longer seems relevant (much
less efficient), how can that OX·
er continue operating his radio
station in the same manner as
when t imes were simpler?

For years we have heard am a
teur radio's leaders tell us that
our ability to communicate
around the wor ld is a unique
privilege to be guarded and
cherished. Indeed. But it is also
a privilege to be utilized in the
best possible manner for the
good of mankind. Speaking to
citizens of other countries re
mains a thrill to us, after twenty
years of hamming, and will re
main a thrill probably forthe rest
of our lives. But the topics of
corwersanon will change, as will
the entire concept of amateur
radio. Why not? Everything else
has changed in the ten years
since we walked out of college,
ronc-harreo, bearded, drafted,
and with lumps on the head
from Mayor Daley'Sstorm troop
ers. And those who yearn for
ham radio to remain the one last
stable part of their lives in a
storm of change had best took
elsewhere. Amateur radio is a
personal, human reflection of
the other parts of our psycho
logical makeup. The old-timers
on the bands who hoot at
thoughts such as these wi ll not
be around ten years hence to
witness the changes they op
pose. Pity. The changes are ln
evttab!e.

Already, signs are on the
horizon. There is an entirely new
breed of Dxers on the bands, a
crop of neophytes spawned by
the League's training program
of a few years ago. They don't
th ink like we "old-timers" do.
They didn't come up through the
ranks of OX·20 transmitters and
"All American Five" blooper
shortwave radios, those sta
t ions where finally work.ing a G3
on 20 CW was worthy of a tnree
day celebration and a news item
in the local paper ("13-Year-Old
Boy Earns FCC Radio License").
Nowadays, get a t icket , hook
you r FT·101 to a trap vert ical,
and make OXCC in a month. And
that's great! But such a growing
up in radio results in an attitude
which removes much of the
mystique 01 wi reless communi
cations and, ultimately, an attr-

I \
•

Krls VU2KMK is very active on 20-meter CW atmost dally, looking
for the North Americans. The S8·101 is hooked to a dipole and
usually puts a good signal into the States and Canada. Thanks to
Doug Hendricks N7UT, who is manager for VU2KMK OSLs, for
sending the photo.

James D. Cain K1TN
306 Vernon Avenue
Vernon CT 06066

DXING IN THE EIGHTIES

Unlike other phases of ama
teur radio, DXing depends on
the world political situation and
on each country's relationship
with other countries. A world
war is the extreme example
when amateur radio simply
ceases to exist. Luckily, this has
not happened for nearly forty
years. Otherwise, during times
of poli t ical normalcy, when only
three or four world crises are in
progress at a time, DXing is af
fec ted but not completely pre
cluded. In 1980, there's the Bus
sian "woodpecker," that dratted
over-the-hcrtzon radar which
trashes various HF bands. The
woodpecker has engendered
worldwide anger among hams
since it is the greatest obstacle
to DXlng in memory. The trustra
ttcn is compounded by the fact
that the woodpecker comes
from a country which has, and
encourages, a dynamic amateur
radio program. In addition, that
same country was "on our side"
at the World Administrative
Radio Conference.

Another example of what we
are going to face in the coming
decade is that amateur radio
may no longer be the Interne
tronat diplomat it has been in reo
cent years, at least not from
America's point of view . Already
this year, several expeditions
have been mounted to rare
DXCC countries by non-us ama
teurs after attempts to operate
from the same spots by Amen
cans have been flatly turned
down. Take Europeans in Africa,
for example, or Canadians in
Asia. Where one sells arms of
war to another country, amateur
radio operators are inevitably
present and likely to obtain per
mission to operate if anyone
can. The US has traded busi
nessmen/hams in Iran for Naval
personnel/hams on Diego Gar
cia. Now Iran is rare and V09s
are everywhere.

QST published its May issue
wi th a fu ll-color cover photo of
radio operations for the Winter
Olympics at Lake Placid, New
York, in February, 1980. That is
wonderful publicity for arna
teurs. but, since mostly ama-

,------------------ - - - ----, ping a radio on one's back, run-

DX ning miles and miles, stopping
at certain checkpoints to make

L
J contacts, and hoping to finish

the course or find the hidden
transmitter fi rsl, before one's
heart bursts. Try to forget that in
North Amer ica a transmitter
hunt means climbing into a gas
guzzling automobile with a case
of beer and a couple thousand
dollars worth of commercial
radio equipment.

Listen to the tal k on 20 meters
among hams ostensibly further
ing interna tional goodwill
amateurs in the "have" coun
tries talking 10 amateurs in
other "have" countries about
their next six-month tour of still
another "have" country. When
was the last l ime one of these
self-appointed diplomats asked
a radio contact in a Third·World
country what he did for a living
(or, even more remotely, got an
answer)? Tel li ng a friend in
Japan how much you like your
new Kenwood or Yaesu radio, or
discussing the fine points of
fuel injection on your Porsche
with a German is great fun, but
hardly encourag ing to the
African with his "WARe Spe
cial" single conversion radio
who is li stening in. We might put
a better foot forward by discuss
ing how, for example, that half
of the world's population which
goes to bed hungry might be
fed . Or don't hams care?

In 1970, author Alvin rottter
stunned the world with his book
Future Shock; he followed it this
spring with The Third Wave,
which reminds us that his pre
dictions ten yea rs ago are com
ing true and that those who roll
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tude toward DXing which took
some of us decades to cultivate.
Oh, the newcomers still listen to
their elders on the bands; wit
ness the KAl "ca ll ing CO ten
and carefully tuning for any pes
store can." No matter he has a
locked·in transceiver and his
"any possible callers" are fully
aware that he is on 10 meters
without being told! He/she is
sure to wish us best of best reo
gardses (best 73s) and he/she
will learn. If we do the teaching.

So the bands are sounding
different: newcomers, hippies ,
lists, hams who don't know the
code, operators tied into com
puters or playing chess, out
casts from the amateur rad io
establishment. Not everyone on
the bands voted for Nixon, has
short hair, holds a job, is ma le,
has freedom of choice, and is
married with 2.3 ch ildren, a dog,
and a stat ion wagon. Talk to a
ham in San Francisco and odds
are one in three he/she isn't even
heterosexual. But who cares?
Let's talk!

An important person in ama
teur rad io passed away in April

and we should record his pass
ing. J im Fisk W1HR, Edttc r-ln
Chief of Ham Radio and Ham
Radio Horizons magazines, suc
cumbed to a heart attack on
April 18, 1980, at age 45.J im was
a true ham: technically knowl·
edgeable, devoted to amateur
radio, and active on more Ire
quency bands than most 01 us
know exist . Jim was a founding
fat her of Ham Radio magaz ine
twelve years ago, and he was
known for h is abili ty to convince
reluctant basement experiment
ers to publish their findings in
the amateur press. Jim's last
goal was DXCC Honor Roll , and
he had worked four new coun
tries in the last week of his life.
People like th is are hard to lind,
and W1HR's void will bedillicu lt
to fill .

We ran a photo last month of
Nao Akiyama JH1VRa , one 01
Japan's most ac t ive and avid
hams. Nao 's home was oe
strayed by fire early in April , and
he lost most o f his valued radio
records. Nao was overseas net
son officer for the Japan DX
Radio Club, and he correspond-

ed with most of us who are in to
DXing. Please. You may remem
ber work ing JH1VRa in the past
lew years, in contests espe
cially. look him up in your log
and get some aSls off to him
clo the JARl bureau in Tokyo.
Think where you would be if your
collection o f DX cards was
wiped out by a personal disas
ter. Thanks.

There was plenty of good
news on the DX Iront in April,
1980. Herewit h a rundown.

You read our report on the
Heard Island VKGRM operation
last month. The good news is
that Jim Smith P29JS and Dave
Gardner K6lPL are both inter
ested in planning a full-b lown
opera tion from this remote
island late this year or ear ly
next. The accompanying box
has the leiter from P29JS re
garding this. P29JS has thus lar
expended considerable effort
on beha lf of DXers and he
seems likely to be in a position
where he could pull oft a tun
bore expedition. How badly you
wan t to work Heard depends on
how close you are to the Honor

Roll and how much you migh t
want to be on the Honor Roll a
couple of years from now.

Speaking of K6lPl, Dave op
erated from Johnston Island
/KH3 in April and did an ex
emplary job. We l istened to
Dave for a long period of t ime,
and no matter who he worked,
chi t-chat was at an absolute
minimum. It was always rush,
rush, rush. Dave started his ex
ped ition by f ir ing up 26 hours
after he departed the infamous
Fresno DX Conventlon and op
erated SSB despite a cold of
what sounded to be monumen
tal proport ions. Dave was all
business, which is what counts
in an operat ion of this kind. It is
great to know that Dave's in
juries while on Palmyra as
K6LPUKH5 last January have
apparently healed enough to en
able his Johnston operation.
ost,s for this one to Joe Merdler
N6AH U, who is, by the way, as
sociated with the Personal Com
munications Foundat ion. Those
of you not fami li ar with the PCF

Continued on page 166

Heard Island DX Assoc iat ion
Cio PO Box 2053

Koneoobu
Papua, New Guinea

73 DX Column

Dear OM,

Anybody who has followed th e recent ac tivat ion of Heard
Island will be disappointed in the misfor tune su ffered by the
people involved. Even it a ll had gone well , the size and dura
t ion of the operation (rnterecerseo as it was with t he require
ments of a scientif ic expedition) meant that the total of an
t icipated contacts wou ld not exceed around 1lX)Q asos.

Pr io r to VKQRM, Heard Island had not been activated for
8-10 years and has never been the subject o f a ful l-blown DX·
ped ition. It is intended to try to change th is situation with in
the next 10 months.

The Heard Is land OX Association has been lormed lor the
purpose 01 activating Heard Is land.

A considerable amount of research has already been
done in conjunc t ion with the ecrenttttc expedition which
took place in March this year. Dur ing the coming months,
further work involving the necessary logistiCS to support a
ser ious amateur DXpedition to Heard Island wi ll conti nue.

The Australian au thorities concerned have indicated t hat
there would be no serious objection to a well-planned, well 
founded, and good·intent ioned amateur DXpedition. It is in
tended that the association will o ffer a place in the learn to a
profess ional scientist to carry out research on Heard Island
over the duration o f the DXpedition.

It is ant icipated that the team will consist of a number of
experienced - cc ntest-t ype'' operators who, wh ile capable 01
dea ling with the tremendous demand that ex ists for Heard
Island, will have the capabi lit y of o fferi ng other skills wh ich
will contribute to a successful operation .

The f inancing 01 any major operat ion invariably creates

problems; the costs of mounting this bxpecmon wi ll be con
siderable. Many people and DX groups have indicated a
tremendous interest in the activation of Heard Is land and of
tera of assistance have been numerous.

Funding o f the 1980-81 DXped ition will be based on the
following criteria :

(a) Each member of the amateur team will be required to
cont ribute to the ex pedition fund.

(b) Individual donat ions will be accep ted.
(c) Offers of financial assistance from the various

amateur radio societies, radio clubs , and DX groups will be
accepted .

(d) Res idue of funds accrued alter completion of aSL
commitments.

A trust account has been establ ished by the lounder
members o f the Heard Island DX Association to account for
the funds received, and receipts will be issued for all con
tribut ions.

In the unl ikely event of t he DXpedilion not tak ing place as
scheduled, all donations will be either refunded or allocated
to another n x peotnon or worthy charity. In either event , all
donors will be notified persona ll y.

Firm offers o f radio equipment ha ve already been re
ceived, but no o ffers o f anci lla ry eq uipment, antennas or
power supplies, etc., have as yet been solicited.

Owing to weather conditions, the t ime slot available is
mid-December to mid-February . As you can see, the time
factor to allow an operat ion to take place in 1980 is very
limited .

We thank you for your cooperation and assistance in help
ing us to activate one of the most difficult and rare DX coun
tries in the wor ld today.

73,
Jim Smith P29JS

President
Heard Island DX Assoc iat ion
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Leaky Lines__------'

nel4.
I have tried all the usual meth

ods, such as sh ielding, ground
ing, and filtering, with little suc
cess. All and any solutions will
be greatly appreciated.

Harry Umphenour W09IVY
1127 W. Nebraska Ave.

Peoria IL 61604

I'd like to see anybody top
that. That's the sort o f brag tape
that'll make people sit up and
take notice. But as far as those
pix are concerned . . . forget it ;
it's just a gag. But , incidentally,
if you know anyone who owns
any o f those ol d a-pacers. see if
you can get turn to Xerox a few
and send them to this OTH. I
haven't seen any o f those since
way back in high school .. . har,
har !

wh ich are placed in large
tomato cans, and the outer
Jacket ho lds sutttciem water to
act as a cooling chamber. (If
desired, Ch ianti may be
substituted.)

The receiver is a Sky Buddy,
and the antenna (Beverage type)
is composed of 144 beer cans
(Coors), soldered end to end.
moun ted on Ihe outhouse roo f.
The metallic sla ts from a vene
tian blind , grounded to the
radiator grille o f a 1926 Essex
Super-Six; act as a counter
ooue.

The terminal unit consists ot
a pair of close-mounted salad
forks ac tivated by a sertes-tunea
MixmaSler paddle which can be
simultaneously uttnzea to whip
up custards or cake batter, thus
saving electrical energy.

The reperf utilizes the ser
vices of a Mexican alien fruit
picker. He punches the tape by
doing the Mexican hat dance on
it while wearing a pair of Lee
Trevino's old golf shoes.

We have no pix to transmit at
the moment, but the puncher
has volunteered to lalk to his
brother, a d istributor who ex
ports Tijuana bibles into the
US, among other Mexican prod'
ucts, mainly agricultural in
nature. Before long, we hope to
have on hand a good selection
of RTTY pix such as Tillie and
Mac, Maggie and Jiggs, Ella
Cinders. Popeye, Lit Abner and
Dais y Mae, etc.

~~~ I
I am interested in - in fact,

" desperate" for - information
from anyone who has solved TVI
in conjunction with cable HBO
units. OSOing wi th other neme.t
f ind this seems to be a nation
wide problem for amateurs.

The unit used locally is made
by Magnavox and tuned to chan-

The transmitter here is a
Mu lti· Elmac 67, driving 6
UV201's. The tubes are ins talled
in small tomato paste cans

some items which will turn up
later.

I needed a terminal unit , 01
course. I hung around the house
lor days on end, hoping to inter
cept the UPS man so thai the
XYl wouldn't lind out that I'd
ordered one COD. I figured that I
could tell her I'd traded some old
stu lt in the basement for it, just
as I'd done when 1got my linear
ampli f ier and the 2-meter FM rig.
Bul , of cou rse, the damned
th ing had to arrive during a briel
ten-minute hiatus when I was
out of the house. She made out
the check tor $238.95. and on the
stub, in very neat handwriting,
she wrote. -w hat rerveur'

As close as I can figure it , that
TU has cost me about 400 bucks
10 date, count ing the new hand
bag, the gloves, the two tickets
to -avne,' and the restaurant
after the show. I'll never order a
piece o f gear COD again .. . that
I promise you,

RTTY operators generall y pre
pare what is known as a "brag
tape." It is simply a rundown of
the station equipment and is
pretty much standardized; most
of them are fa irly s imilar. I was
delighted to learn, however, that
there are a couple of guys who
rebel at the convent ional and
show their disdain by running
tapes which are much different .
This represents t he so rt of
iconoclasm dear to my heart . , ,
to me, there's nothing worse
than a stuffed shirt wh o never
wh ist led in a li brary. Sacred
cows often get booted in the tail.
and this brightens my day, After
hearing many squares oenounc
ing these non-conformists in
rather harsh terms. I couldn't
possibly avoid making up an un
conventional brag tape. This is
the way mine will go.

IHam Help

where did you get your license
... at Sears & Roebuck?" I know
that he was just t rying to be tun
ny, but it cut me to the quick, I
mean, I can look at a d iagram 01
a Hartley or Colpitts oscillator
and identity it .. . I can recite
Ohm's Law and the Square of
Turns Ratio ... I kn ow the tor
mulae for inductive and cepeci
nve reactance and know the on.
terence between a Lissa jous lig·
ure and a lecher line, But RnY
is something else again.

Irs the frightening intricacy of
the thing . It has more wheels,
cogs, cams, ratchets, levers,
escapements, springs, sprock
ets, pawls, pivots, bearings,
shafts, bushings, id lers , and
other gadgets and widgets than
anyth ing I've ever tack led since I
surreptitiousl y dismantled our
old Seth Thomas when I was
about eleven (and got the worst
trouncing of my li fe from my
righteousl y indignant father).
RTTY is a formidable and ore
bonca! challenge indeed, espe
cially to one who, like me, is all
thumbs.

Then, too, this machine had
not been in service lor quite a
spell, and a great deal 01 the old
grease had dried out pretty bad
ly and was of the hardness and
consistency of weu-ecec Port
land ce men t. Have you ever tr ied
to remove a blob of old dried-up
bubble gum from the seat of
your blue serge pants? Well ,
that's what it's like to clean up
that ancient , desstcatec grease
in a Model 15.

Moreover, at l ea s t ten
fam i lies of spiders , moths, and
other wildlife had made their
domiciles in that machine, and I
found some artifacts within that
indicated that at least one small
boy must have used it as a
reposito ry for some o f his prized
possessions. A few marbles, a
small pocketkni fe with a broken
blade, a size 8 snelled Eagle
Claw tlshhook , two baseball
cards (Johnny Mize and " Lucky"
Jack Lohrke, which suggest that
this particular k id must have
been a Giants fan last ap
proaching middle age by this
time), and a red cardboard cvun
onca! Daisy BB container nero
ing a few old-fashioned kitchen
matches, I believe that I've got
ten all 01 his stuff out of the
mach ine, but you never ca n tell.
It's possible that I've m issed

Dave Mann K2AGZ
3 Danief Lane
Kinnelon NJ 07405

RnY, to me an arcane, mys
ter ious mode that I deliberately
avoided for years, has f inally
gotten to me. I had s idestepped
it on the theory that since inan
imate Objects are unpredictably
perverse.t would rather not have
any truck with it. People are bad
enough, but at least they can be
dealt wi th to some extent, how
ever slight. But when you're
dealing with machines and gad
gets, the only way to overcome
their occasional idiosyncrasies
is to take a sledge to them.

How does one capture the at
tention of a dumb machine? You
can slug a recalc it rant jackass
over the head with a two by four,
But you ca nnot do anyth ing with
a mal1unct ioning mach ine, You
might just as well bay at the
moon!

As I say, I avoided teletypeTM
like the plague. But in recent
months, several o f my buddies,
the more affl uent ones, had
bought themselves Pets, Ap
ples,TR~s,and the like, and a
lew even went lor those dandy
li ttle DS3100 ASR jobs, All at
once, I found that I was left wi th
two or three guys to talk wi th;
the rest were all pounding on the
"g reen keys." It Irust rated me no
end . When I did run into them
once in a w h i le , t hey were
pat ronizing, uppity , and post
tively revolting !

So , notwiths tand ing my
natural aversion to the mode, I
was forced to get in on the ac.
lion. It was strictly a case of
peer pressure and keeping up
with the Joneses.

I latched onto an old clunker
. , . a Model 15. It had its prob
lems. As I've already implied,
what I know about te letype you
co uld put into an eyedropper,
with room to spare, So every bug
that gave me trouble became a
major crisis. I had to seek help
on practically every one of them,
and I suppose I exposed mysell
for what I really am: a rather non
technical person. One 01 my
friends, while on the phone with
me, said that he had monitored
one 01 my OSOs in whiCh I was
attempting to make head or tail
out 01 scmecne'e explanation
about loop ci rcuits and scatn
Ingly asked me, " Hey, Dave,
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HUU Direct from the Tri·Ea&Factoru

Save 25% on the
best towers made!

• E O!l,.- X ~ '"
TOWER CORPORATION
7182 Rasmussen Ave., Visalia, CA 93277

Come to Tri-Ex for innovative tower design and
eng ineering! Our towers are famous all over the
world for their strength, stress and wind resistance.
Now you can buy a superior Tri-Ex tower at
FACTORY SAVINGS!

Choose your meta l. Towers can be fabricated in
steel to A$TM Specifications w ith hot-dipped ga l
vanized finish (done after construction so that inside
surfaces are zinc-coated, too) . Or in Triextum". our
lightweight, corrosion resisting . high-strength light
alley.

Tri-Ex HAM towers are available self-supporting or
guyed: take your choice. The W series of crank-up
towers, the LM ser ies of crank-up/tilt-ove r towers
and the TM sky needles are self-supporting.

Use your charge power to buy your tower. Tri -Ex
honors Visa and Master Charge credit cards. If you
have questions about tower accessories or which
size tower Is right for your antenna, call Bill Salerno,
his technical sales know-how Is ready to serve you.

"Triexium"
""Also llvailab le In Triexium. Please consult factory for' prices.
t When properly guyed 2 positiOns.
:tAcol bracket or guyed It 1st level.

Mail to Tri-Ex Tower Corp,
7182 Rasmussen Avenue, Visalia. CA 93277

Name .•••••••••...... ................•.••••••....... ............... ...•••••••••••.

546.00

668,00

913.00

435.00

844 00

923.00

2,826.00

1.064.00

1,537.00

1.816.00

3.221.00

10.560.00

S 3-46.00

W20NV

8.0 Sq. Ft.t

8.6 Sq. Ft.:j:

5.0 Sq. Ft.:j:
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9.0 Sq. f l.

9.0 Sq. f t.

9.0 Sq . f t.

37.8 Sq. f t.

16.0 Sq. f t.

16.0 Sq. ft.

18.0 Sq. Ft.

16.0 Sq. f t.

36'

51 '

eo

'"

67'

70'

so
65'

37'

S<'

70'

90'

51 '

Eltlended
Height

Nested
Height

21 ' 0-

20' 6"

13' 0"

20' 10"

21' 3"

21 '0"

22' 0-

28' 0"

23' 6"

23' 6"

Model
Number

MW50"

MW 65"

W 36""

EO 40°

WI 5 1""

W 51""

MW 35"

LM 470"'

LM 4700" "
Motorized
TM 490"
Sky Need le

w 87"

LM 354""

City •............••••••............... .... State Zip ••••.........

o Check Enclosed 0 Visa I t'JS40 t 0 M/ C . j

r-------------------
I ~

1 ' 1~ TOLL FREE
I 800-526-52n
I In New Jersey
I 201-279-7528
I CALL NOW
I or
I USE THIS HANDY ORDER FORM

I
I
I
I Street .

I
I
I
I Card It ••••••••••••••••• •••.••••••••••• Expires.........•••....••.•......... ...

I
I
I
I
I
I
I
I
I
I
I LM 237"

I
I
I
I
I
I
I
I
I NOTE: All produ cts FOB Viullll , CA. Prices and speci fications

I subject to change w ithout not ice . N inety day limi ted
warranty. Cll li fornia residen ts add ules tax,

•

Model T"'-Serl"
The S«y Needle
series support.
large amateur
bea ms. Hinged
base mount
included for
concrete base.
Geared tete
scopic w inc h
inc luded . Motor
included With 70',
90' & 100'
models.

Model LM-serle.
Support, 16 sq.
ft . of antenna
area in 60 MPH
winds. Large top
section lor a ll
COR and small
prop pilch
motors . Tirt-over
oPtion.

Modal W·Serl••
Supports 9 SQ . ft.
of antenna area
in 50 MPH winds.
CDR rotator
mounting plale in
top section. Rig id
base mount
included.
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Don McCoy WA(JHKC at the Great Wall of China near Peking.

18 73 Magazine . July, 1980

The accompanying article
may give 73 readers an idea of
where ham radio stands, or
stood, in China when I was
there. There are so many back
ground cultural and political
problems to be overcome. Deci
slcn-maktnq Is always done as a
committee. I think the quickest
way to a license would be a quid
pro quo. If an American busi
nessman who was a ham had
something they really wanted,
the subject could be broached.

While I was there, they asked
me to extend my stay and go to
some other plants to work on
the instrumentation. I to ld them
I would if they would give me the
temporary license. They didn't
and I didn't ... sort of! They
would not give me my trave l
papers, visa , or passport when it
was time for me to go. I ended
up putting in an extra two
months I had not counted on! I
probably could have refused to
go to work and they would have
either locked me up or expelled
me from the country. My corn
pany finally sent another guy, so
they let me go. Needless to say,

Iy a hobby. I told him I could ar
range to have equipment flown
in, and also that I would like to
be issued the call BY1HKC to
coincide with my own call,
WAIIHKC. I mentioned the calls
so there would be no mistake in
my request.

Mr. Yang, the manager, said
perhaps he could arrange a
meeting with the man in charge
of radio for the Tsang Chou dis
trict. My hopes soared!! Mr.
Yang and I had spent Christmas
Dayan a six-hour trip in a treez
ing mini-bus. We exchanged
many ideas and thoughts. By
the end of the trip, we had a
mutual respect for each other. I
had found a man's job did not in
dicate his position in party
hierarchy, so perhaps Mr. Yang
was in a position to help my
cause.

About a week later, we were
again summoned to a guest
house meeting room. Mr. Yang
introduced us to a Mr. Wo, a
man about 65 or so. After tne
ceremonial tea and small talk,
we got down to business. Mr.
Wo was the man in charge of the
radio district. I gave him one of
my aSL cards. Yes, he did know
about amateur radio, but it had
been many years since he had
thought of it. Mr. Wo said he had
received my request through Mr.
Yang. He had contacted his
superiors in Peking and "due to
the differences in our social sys
tems:' Peking had refused my
request. Mr. Wo seemed genu
inely sorry he couldn't help me,
Naturally, I asked Mr. Wo if he
had ever been a ham himself,
and he said something like
~work i ng for the social system
has taken most of his time." I did
not want to make an issue of the
question in trent of Mr. Yang, so
we both smiled, like two con
spirators. Perhaps Mr. Wo was
making the answer fit the cir
cumstance. Mr. Wo mentioned
they had a radio training system
for school children to communi
cate between schools. He said
that may lead to amateur radio
again. I never saw any evidence
of that in Tsang Chou, but per
haps in the larger cities it was
true, or maybe something got
twisted in the translation.

The China National Technical
Import Co. (CNTIC) was the
sponsoring agency for us. All
ncn.cnrnese foreigners (they
consider Chinese-Americans,
Chinese-South Americans, etc.,

Continued on page 164

BY1HKC! ." ALMOST
Assignment to China! The

call from the home office
reached me while I was on a job
in Fresno. This was early fall in
1976. At that time, few Ameri
cans had penetrated the Bam
boo Curtain. 1 was in field ser
vice for an instrumentation com
pany and had already been a
portable 7, 6, 5, 3, and 2 that
year. Perhaps a little smooth
talking and there I wou ld be,
BY1 HKC. I sent off a quick note
to Wayne Green; he answered
and said my chances were a rnu
lion to one, but if I succeeded,
he would lend me a portable ate
tion. First step completed!

Three days after leaving
Denver, I got off a train in the
cily of Tsang Chou , in Hopei
Province. Tsang Chou is south
east of Peking and north of
Tsingtao, where they make the
beer! My destination was an
anhydrous ammonia plant
where I would start up and take
care of the plant instrumenta
tion until the Chinese took over.
They billeted me in a "quest
house" with nina other
Americans and ten Europeans.
These men had various other
start-up duties.

An interpreter was assigned
to me and I went to work. The job
kept me very busy out in the
field. I'm interested in lan
guages, so I learned some Man
darin Chinese from my inter
preter and the people I worked
with. Before I left, they gave me
a small "Chairman Mao" medal
lor taking the time to learn.

After a month or so, when I
was pretty well known, I started
making inquiries about amateur
radio. I asked middle-aged peo
ple and especially the technical
men I dealt with on a daily basis.
I had some aSL cards with me
and showed them also. No one
professed to knowing what I
was talking about. After a week
or two of casual questions, the
guest-house manager sent for
my interpreter and me. He said
he had heard of my questions
and interest in amateur radio.
What specifically did I want to
know? I told him I would like to
be issued a temporary license to
operate a station from the guest
house. I went on to explain that
it was not political in nature, on-

il. l wrote an article, "The Protec
lor," that was published in 73
some 10 or 12 years ago.

Don McCoy WAflHKC
Dhahran, Saudi Arabia·•
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I'm not with that company any
more! We had a few loud dis
cussions over that deal when I
finally got back! The Chinese
are difficult, frustrating people
to deal with. They are very clever
and It is foolish to under
estimate them. They respect
strength, ability, cleverness,
and patience. I don't think there
is anyone man or woman, cut
side of the Chairman himself,
who can give permission to op
erate .

You may not hear me on with
a Jya call .. . I'm in Arabia!
There is a MARS station in
Dhahran , but I'm about 130
miles from it out in the desert.
I'm trying to arrange a time to
find it and the guy in charge of it ,
and a time I can get in there. We
work a minimum of 60 hours a
week. Our only day off is Friday,
the Moslem holy day. We work a
lot of the Fridays anyway. I
never did get it arranged last
year. but perhaps this year I'll
get lucky. I did read the article
about Jordan in the January, 'BO,
issue of 73. Perhaps I can route
myself through there on one of
my turnaround leaves.

1have read 73 over the past 15
years and have always enjoyed
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COMPARE THESE FEATURES WITH ANY UNIT AT ANY PRICE
• FREQUENCY RAN GE : Receive and transmit : 14-4.00 to 1-47.995 MH z,

5Khz steps + MAA5-CAP CAPABILITY BUILTIN (1-42-149.995 MHz).
• ALL SOLID STATE-CMO S PL DIGITAL SYNTHESIZED.
• SIZE: UNBELIEVABLE! ONLY 6 3 f.~ x- 2 318" .. 9 3/.'" COMPARE I
• MICROCOMPUTER CONTROLLED: All scanning and frequency-conlrol

func tions are performed by microcomputer.
• DETAC HA BLE HEAD; The contro l head may be .eparsted from the radio

for use in limited spaces and for security purposes.
• SIX-CHANNEL MEMORY: Each memory is re-programmable. Memory is

retalOed even when the unit is turned off.
• MEM ORY SCAN : The sl x channels may be scanned in either the " busy"

or " vacant" modes for QuiCk, easy location of an occupied or unoccupied
frequency . AUTO RESUM E. SOMPARE l

• FULL-8AN D SCAN : All channels may be scanned in either "busy" or
"vacant" mode. This Is especially useful for locating repeater frequ encies
in an unfamiliar area . AUTO RESUME . COMPARE!

• INSTANT MEMORY·, RECALL : By pressing a bu tton on the microphone
or fron t panel, memory chann el 1 may be recalled for immediate use.

• MIC-CONTROLLED VOLUME AND SQUELCH: VOlume and squelch can
be adjusted from the micropho ne for convenienc e In mobile operation .

• ADDITIONAL OFFSETS : Proorides three additional c t teet values : +0.•
MHz . + 1 MHz and + 1 .6 MHz. Other offsets may also be obtained .

• 25 WATTS OUTPUT: Also 5 walls low power for short-distance commun-

rcauoo .
• DIGITAL S/RF METER : LEDS indicate signat strength and power output .

No more mechanical meter movements to fall apart !
• LARGE ¥.I-INCH LED DISPLAY: Easy-ta-read frequency d isplay

minimizes " eyes-oll- tha-road" time.
• PUSHBUTTON FREQUEN CY CONTROL FRO M MIC OR FRONT PANEL ;

Any frequency may be se lected by pressing a microphone or front-panel
switch.

• SUPERIOR RECEIVER SENSITIVITY: 0 .28 uV for 2O-dB quie ting . The
squelch senslUvity is superb requiring tess than 0 .1 uV to open. The
receiver radio circuits are designed and built to ex-acting spec if ication s,
resulting in unsurpassed recelved~lgnal intei li gi bi li ly.

• TRUE FM , NOT PHASE MODULATION : 't renemmee audio quality is
optimized by the same high slandard of design and construction as Is
found In the receiver. The microphone amplifier and compression Circuits
offer In telllglblill y second to none.

• OTHER FEATURES: Dynamic MicrOphOne, bu ilt In speaker, mobile
mounting bracket, external remc te speaker jack (head and radi o) and
much , much more, All cords , plugs, fuses, microphone hanger, etc .
included . Weight : etee.

• ACCESSORIES ; 15' REMOTE CABLE.....S29.95. CS-eR A IC POWER
SUPP LY ..•..S.9 .95. TQUCHTON E MIC. KIT ..... S39 .95 .
EXTERNAL SPEAK ER.....S18.00.

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE
8817 S .W . 1 2 9th Terrace, M ia m i, Flo , id a 33176
T elephone 1305) 233·363 1 • Telex : BO-3356
HQU RS: 8-6, Mon• • Thul .

U .S . DISTRIBUTOR
DEALER INQUIRIES INVITED .... 5

1·800·3~7·310~
CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.



equatoria l descending longitude, subtract 166° from the ascending
longitude. 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 of you. 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 circ le with a radius of
2450 miles (4000 ki lometers) from your QTH. If OSCAR passes
above that circle, you should be able to hear it. If it passes right
overhead, you should hear it for about 24 minutes total. OSCAR 7
wi ll pass an imaginary line drawn from San Francisco to Norfolk
about 12 minutes after passing the equator. Add abou t a minute for
each 200 miles that you live north of this line. If OSCARpasses 15°
east or west of you, add another minute; at 30° , three minutes; at
45°, ten minutes. Mode A: 145.85-.95 MHz uplink, 29.4-29.5 MHz
downlink, beacon at 29.502 MHz. Mode 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 th e year and in Mode B on even numbered days.
Monday is QRP day on OSCAR 7, while Wednesdays are set aside
for experiments and are not available lor use.

OSCAR 8 calculat ions are simi lar to those for OSCAR 7, with
some important exceptions. Instead of making 13 orbits each day,
OSCAR 8 makes 14 orbits during each 24-hour period. The orbital
period of OSCAR 8 is therefore somewhat shorter: 103 minutes.

To calculate successive OSCAR 8 orbits, make a l ist of the first
orbit number (from the OSCAR 8 chart) and the next thirteen orbits
for that day. List the time of the first orbit. Each successive orbit is
then 103 minutes later. The chart gives the longitude of the day's
f irst ascending equatorial crossing. Add 26° for each succeeding
orbit. To fi nd the time OSCAR 8 passes the North Pole, add 26
minutes to the time it crosses the equator. OSCAR 8 wi ll cross the
imaginary San Francisco-to-Norfolk line about 11 minutes after
crossing the equator. Mode A: 145.85-.95 MHz upl ink, 29.4-29.50
MHz downlink, beacon at 29.40 MHz. Mode J: 145.90-146.00 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 for
experiments.

Courtesy of AM$A T
OSCAR Orbits~~

Any sa te l lite placed into a near-Earth orbit suffers from the
cumulat ive effects o f atmospheric drag. The much publici zed de
scent of the Skylab space stat ion was a graphic demonstrat ion of
these effect s.

The OSCAR satell ites are subject to atmospheric drag, of 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 of which lind their way into the
Earth's upper atmosphere, increasing the density (and thus the
drag) there. It is through thi s regi on that the OSCAAs mu st pas s.
OSCAR 8, in a lower orbit than OSCAR 7, is the more seriously at.
fec ted of the two.

11 the drag factor is not considered when OSCAR calculations are
performed, tonq-ranqe orbital projections will be in error. For exam 
ple, by the end of 1979, OSCAR 8 was more than 20 minutes ahead
of some published schedules. The nature of orbital mechanics is
such th at extra drag on a satellite causes it to move into a lower or
bit, resulting in a shorter orbita l period. Thus, the satel lite arrives
above a given Earthbound location earlier than predic ted.

Using data supplied to us by Dr. Thomas A. Clark W31WI of AM·
SAT, the equatorial crossing tables shown here were generated
with th e aid of a TRS-80lM microcomputer. The tables take into ac
count the effects of atmospheric drag and should be in error by a
few seconds at most.

The l isted data tells you the time and place that OSCAR 7 and
OSCAR 8 cross the equator in an ascending orbit for the first time
each day. To calculate successive OSCAR 7 orbits, make a list of
the first orbit number and the next twelve orbits for that day. List the
t ime of the first orbit. Each succes sive orbit is 115 minutes later
(two hou rs less five minutes). The chart gives the longitude of the
day's first ascend ing (nort hbound) equatorial cross ing. Add 29° for
each succeeding orbit. When OSCAR is ascending on the other side
of the world from you, it will descend over you. To find the
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Calendar

Robert Baker WB2GFE
15 Windsor Dr.
AteD NJ 08004

Contests

GHOST TOW N e XPEDITION

A group 01 amateurs from the
Gallatin Han, Radio Club will be
on the air from 1800 GMT Sal
urday, July 5th, until 1800 GMT
Sunday. July 6th, from Bannack,
Montana. Presently a ghost
town, Bannack was the urst cap
ital 01 the territory 01 Montana.
The DXpedition will use the can
sign W7ED and operate on 7235
kHz sse, 14060 kHz CWo 14285
kHz sse, and 21360 kHz sse
(pluS or minus 5 kHz). Specially
printed certif icates loaded with
historical informat ion will be
sent to those sending aSl
cards, an SASE, and $1 to help
delray printing costs. Requests
should be sent to: Bannack OX
pedition, 417 Staucaner Street,
Bozeman MT 59715.

auth or ity, and the decisions of
the IARU/AR RL Awards com
mittee. Incomplet e or illegible
ent ries wi ll be classified as
check logs. Usua l cnscuenuce
non rules apply!

Continued on page 170

WORKED ALL BRITAIN
CONTEST - LF CW

Starts: 0900 GMT July 20
Ends: 2200 GMT July 20

This is the 4th of the five
Worked All Britain contests for
this year. The remaining contest
is shown in the calendar.

All contacts must be made on
(;oN using the 160- through 40
meter amateur bands. There
must be a one-hour break shown
in the logs. The maximum op-

MAINE aso PARTY
Starts: 1600 GMT July 19
Ends: 2000 GMT July 20

Sponsored by the Portland
Amateur Wireless Association,
the contest is open to all. Sta
tions may be worked once on
each band and mode. CW and
phone count as the same con
test and Maine stations may
work other Maine stations.
EXCHANGE:

aso number, AS(T), and QTH.
Maine stations send county;
others send state, province, or
country.
FREQUENCIES:

SSB -1815 , 3930 , 7280 ,
14280, 21380, 28580.

CW - 1805,3560,7060, 14060,
21060, 28060.

Novlce-3725, 7125, 21125,
28125.
SCORING:

Complete asos count 3
points. Out-of-state stations
multiply the total number of
aso points by the number of
Maine counties contacted (max
imum of 16). Maine stations
multiply the total number of
aso points by the sum of Maine
counties, states, provinces, and
countries.
ENTRIES & AWARDS:

Cert ificates w ill be awarded
to the top scorer in each area. A
Worked All Maine Award is
available to any station that
contacts all 16 Maine counties.

Logs should show date and
time in GMT, band, and emrs
sian. Logs, summary sheet, and
requests fo r info on the WAM
award should be sent by sec
tember t st to: Joe Blinick KUB,
Portland Amateur Wireless
Assoc., PO Box 1605, Portland
ME 04104.

t ries. Off t imes must be at least
30 minutes In length. There is no
ti me limit for mu lti/single sta
tions. Use all amateur bands,
160 through 2 meters. Each sta
tion may be worked once per f re
quency band, regard less o f
mode. Crossband contacts are
not allowed. Contacts made by
retransmitting either or both
stations do not count lor con
test purposes.

EXCHANGE:
Signal report (RST) and ITU

zone. Please note tnetrru zones
are not the same as the ARRl
zones. see page 74 of the May
issue ot OST for a list of ITU
zones by callsign prefixes.

SCORING:
Contacts within one's own

rru zone count 1 point, outside
one's own ITU zone but within
one's own continent count 3
points, and outside of one's own
continent count 5 points. The
multiplier is the sum of the nurn
ber 01 different ITU zones
worked on each band. Final
score equals the number of aso
points t imes the zone multiplier.

AWARDS:
A cert ificate will be awarded

to the highest·scoring CW-only,
pncne-cnrv. and mrxeo-mcoeeo
Irant in each ARAL section,
each rru zone, and each DXCC
country. In addition, achieve
merit-level awa rds are available
for making 250 asos, 1000
asos, and/or making a total of
50 or more mult ipliers. In the
case of mu lt iple award levels
achieve d, onl y t he h ighest
awa rd will be issued. Addit ional
awards may be made at the ots
crettcn of each country's IARU
member society.

ENTRIES:
All entries wo rldwide are to be

sent to IAAU Headquart ers, Box
AAA, Newington CT 061 11, USA.
All US and Canadian entrants
must use oflicial log sheets and
summary sheets or a reason
able facsimile. Ent ries must be
accompanied by dupe sheets if
200 or more asos were made.
Entries must be postmarked no
later than August 25th. An entry
received alter mio-october may
not be In time to be included in
the printed results. All entries
become the property of the
IARU and none can be returned.
In cases of dispute, the deer
srcns of the IARU/ARRL Awards
Committee are final. Each en
trant agrees 10 be bound by the
provisions as well as the Intent
of the contest announcement,
the regulations of his licensing

,
IARU RAD10SPORT

CHAMPIONSHIP
Starts: ooסס GMT July 12
Ends: 2400 GMT July 13

All amateurs wor ldwide, in
single-operator and multi-opera
tor/sing le- t ransmi tte r cate
gories, are eligible. No multi
transmitters are anowec. Sepa
rate categories of competition
for single-operator stations will
include the following: CW only,
phone only, and mixed phone!
CWoIn the single-operator cate
gory, one person performs all
operating and logging lunc
tions. Use 01 spotting nets is not
permitted. Multi-operator single
transmitter stations must ob
serve a te-mrnute-cer-bano rule:
11 a contact is made on a band,
the transmitter must remain on
that band lor at least the next 10
minutes.

A maximum of 36 hours may
be used lor single-operator en-

Canada Day Contest
Ghost Town DXpedltlon
IARU Radiosport Championship
Maine aso Party
SEANET OX Contest-CW
aRP Summer Contest
Worked All Britain Contest - LF CW
County Hunters Contest - CW
SWOT aso Party
ARRL UHF Contest
IllinoIs aso Party
European OX Contest -CW
New Jersey aso Party
Rhode Island aso Party
All Asian OX Contesl- CW
Worked All Brilain Contest - VHF
European OX Conlesl- Phone
ARRL VHF Contest
Pennsylvania aso Party
WashIngton Stale aso Party
North American Sprint
DARC Corona 1G-Meter RTTY Contest
Delta aso Party
Caillomia aso Party
ARRL Simulaled Emergency Test
ARRL CD Party
ARRL Sweepstakes-CW
European OX Contest - RTTY
IPA Contesl
International OK OX Contest
DARC Corona 1G-Meler RTTY Contest
ARRL Sweepstakes- Phone
ARRl160-Meter Conlesl
ARRl1()·Meter ccnteet
FRACAP Worldwide Contest

Jul1
Jul 5·6
Ju112·13
Ju119·20
Ju119·20
Ju119·20
Jul20
Jul 26·28
Aug 1·7
Aug 2·3
Aug 2·3
Aug 9·10
Aug 16·18
Aug 16·18
Aug 23·24
Aug 31
Sep 13·14
Sep 13·14
Sep 13-14
Sep 13-15
Sep 14
Sep 27
S8p 27·28
Oct 4-5
Oct 4·5
Oct 11-12
Noy 1·2
Nov 8·9
Nov 8-9
Nov9
Nov 15
Nov 15-16
Dec 6·7
Dec 13-14
Jan 18
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Awards
Bill Gosney WB7BFK
2665 North 1250 Eest
Whidbey Island
Oak Harbor WA 98277

OX AWARDS FROM SWEDEN
A few months ago, we out

lined some very popu lar awards
made available 10 amateurs by
the SSA, the national society of
rad io amateurs in Sweden.
Since that t ime, I've become
familiar with severer other
award sponsors in that cou ntry
and wish to share them with you
now.

The Bull Award

In order to make the province
of Dalaland, Sweden , better
known and to increase the ec
tlvlty of the amateurs in that
region, the Mell eruds Radio
Club (SK6CMj decided 10 issue
the " Bull Award."

To qualify for this diploma,
stations in Norway, Sweden ,
Fin land, and Denmark must
ach ieve 10 points, other Euro
pean stat ions must achieve 5

points, and stations outside
Europe must obtain 2 points
credit. Every aso with a rad io
amateur residing in Oalsland
will give the applicant 1 point
toward hi s or her goal. Should
you have a QSO with SK6CM, 2
points will be cred ited to your
total. All bands and modes will
be allowed, but only one a s o
with each station will count. All
asos must be on or after Janu
ary 1, 1979. Contacts via a re
peater or satelli te wi ll not count.

Applications must list each
ca l1 s ign worked , date, t ime
GMT, band, mode, and the appli.
cant' s own name, call, and lull
mailing address. QSls are not
requi red. General cert if ication
ru les apply . The award fee is 5
US do llars or 20 Sw. cr . Send
your applicat ion and award fee
to Melleruds Rad io Club, 464-00
Mellerud, Sweden.

As of Apr il 25, 1979, the tel
lowing list of amateurs would
qualify lor contacts to obtain
th is award : SK6CM, SM6s:
AGW, AW, AMU, ASJ, AWl,

BEA, BGG, BLE, BOT, BPX, CGI,
CJK, CLX, CMK, CNC, COY,
COZ, CQK, CUA, CWK, CYU,
OKU, OXY, EOI, EPA, ESW, EUC,
EUT. FCM, FFK, FLA, FNE, GAS,
GOP, GMA, GQJ, Hal, HRL.
IHF, JJZ, JKB, JMA, JoD, JOG,
JOM, JOO, JQA, JRB, JRY, JUJ,
KFA, KFB, KFF, ST.

~ ~ ~ ~ .
The SWL Act ivit y Club of

Sweden and their award manaq
er were very kind to send me
complete award program Inter
mat ion about the two major OX
awards being offered by their
organizalion.

Worked All Zone 14 Countries
Award

This award is ava ilable to
amateurs In three level s of
achievement:

Class A-work 27countries in
CO Zone 14.

Class B- work 22 countries in
CO Zone 14.

Class C-work 15 countries in
CO Zone 14.

There are no band or mode
limitat ions, nor are there any
date restrictions known at this
time. Applications forWAZ14CA
are sent with US $2.00 or 10 lACs
to SWL Club Activity, Fack 55,
5-780, 40 Mockfjard, Sweden.

GCR apply.
Countries in CO Zone 14 are:

err ,CT2, C31 , OAJOF/OJ/OKJOL,
OM, EA, EA6, EI, F, G, GO, G1, GJ,
GM, GU, GW, HB9, HM, LA, LX,
ON, OY, OZ, PAlPI, SUSKJSM,
Z82, 3A, 4U (Geneva).

Worked ITU Zones 17/18 Award

As wi th the Zone 14 Award,
the W-ITU-Z17/18 Award is avail
able in three levels of ope ration:

Class A- work all countries
in lTU Zone 17118.

Class B-work 7 countries in
ITU Zone 17/18 including TF (Ice
land).

Class C-work 5 cou ntries in
ITU Zone 17/18.

Endorsement will be made
ava ilable for single band or
mode achievements. Apouce 
nons must be sent to the SWL
Club Activity with 10 IRCs or US
$2.00. Mailing address is Fack
55,5-780,40 Mockfjard,Sweden.

Coun t ries located in ITU
Zones 17/1 8 are: ITU Zone 17
TF; ITU Zone 1S- JW, JX, LA,
QH, o se, OJtlIOHflM, OY, OZ,
ZM. . . . ~ ~

Our good OX fr iend, Erland
Belrup SM7COS, en lightened us

Continued on page 162
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• New device opens up the world
of Very Low Frequency radio.

• Gives recept ion 01 the 1750
meter band at 160-190 K Hz
where transm ltten 01 one watt
power can be operaled without
FCC license•

• Also covers th e navigation rad
lobeacon band , standard Ire
quency b roadcast s, shlp-t o
shore com munications, and the
European tow frequency broad
cast band •

The converter moves all these
signals to the 80 meter amateur
band where they can be tuned in
on an ordinary short wave re
ceiver•
The converter is simple to use and
has no tun ing ad justments . Tun
ing 01 VLF signats is done entirely
by the receiver which picks up 10
K Hz signal s at 3510 K Hz, 100
K Hz signals at 3600 KHz, 500
K Hz signals at 4000 K Hz.
The VLF converter has crystal
control for accurate trequency
conversion, a low noise rf ampl i
fier for hig h sensit iv ity , and a
multlpole f ilter to cut broadcast
and 80 meter interference.

All this performance is packed
into a sma ll 3" x11/2 " x 6" d ie
cast aluminum case with UHF
(50 -239) con nect ors.

The un ique Paloma. Engineers
circuit eliminates the complex
bandswilching and tuning adju st
ments usually found in VLF
con verters . Free descr iptive bro
chure sent on request.
"VLF Converter $ 59 .95 in U.S.
and Canada. Add $3.00 shipping!
handling . Calilornia residenls C\<;ld
sales tax ." I I 1

, l"SA
_ I.:'"

ORDER YOURS NOW!

Palomar
Engineers
BOX 455 . ESCONDIDO. CA 97025

Phone : (7 141 7473343

VLF Converter

Model ' Tl l44

$5 9 .95

PLUS:
" SIa I" · O "''' . · ' ' ' · C~os ' ''fe'
.. Se" compl. tln9 lIots . n" "u".'
e BOl h fiol . "fi fi ..~ memo,y
. '. mD,c • • ,"'g ""I~ '''y . qUU 1'

p.fifi l.
. ~.~ "' I'm
• SlOHfi . yOlum. , 10"0'. ,u nO' .nfi_ ,gMCO"",''',
• SI<I.,on••nl! 'IN" "
. l o", cu',.", I!r. ,,, CMOS b,e,,..-,
0.,.,.''''''- .......'.0..

• 0."'• • qu. " " ,"c ll I' C" 'O' ....
~ ."" ""IW'

• lI . y , 'J,otI D>«• • nl! 5Olotl."ifiP'•
• W' ItEO A,. O r r s r r o ~

GUAlW. rrE O_ l rSS S.... r

"BRAND NEW"

CHAMPION MESSAGE

MEMORY KEYER
Model TE·292

$ 12 5 .9 5

MESSAGE
MEMORY KEYER

-
PLUS:

ELECTRONICS, INC
1106 RAND BLDG. ~"

BUFFALO NY 14203

" Self _complet ing dO fS .nd 0 llsll1l5
" BOl li dOl and dasll me-mory
II /li mbic Keying w itll an y sQu" . t e padd le
. 5-50 w,p ,m.
• Sp,,~. _alum", lone. fu ne and weiglll controls
" Sidelon. and speaker
" Lo w curren t d ra in CMOS bll/lerr op<!,a lion-porta blll
" Re. ' panlll Jac* fOilllJxili.ry po w",
. lHlu~ .. qUi/ rter·inch /tlcks lor IHlying " no outpu t
,, 1<" Y5 'pld blod lind Sol'd "'1'
" WIREO AND TESTED FULL Y GUARANTEED-LESS

BATTERY

" Sell·comp let ing dots and dnlles
.. Bo tl> 0701 lind dash memory
" Ia mbic I<"ylllg w ilh 8f1y squeeie pedd le
" 5-50 w,p.m.
• $pe.c1. Yolume, lon /l, tune I nd .." lgM ccnnots
" 5ldelone lI"d speaker
.. Lo,", cu'"" , " re in CMOS ban",.,. Opef. /iOfl-ponebltt
" Delv• • Que" " ,-inch i_eh lor • • yinQ and au /pu t
" Ke ys g,i(! b loc• • "d soltd "liS
• WIRED A ND TESTED FULLYGUARANTEED-LESS

BATTERY

$69.95

,.... ••• _..__ .....
• ! ~i IIi • •

' r -.. .--. ,.,
'" * ~ .

S ~H O -- VOLU ME.- ...' ._ ,
PLUS:

• •• • •

Model ' TUOl

~,
..... _.;....c" • •.....•."

'C .. , _ ...-

--

Mode l l(·184

RAe

Faat u"'s :
• "" C••nc.d CMOS me. " g. m..mo,y
• r .. o , ~O C~., ..c ~) m••" " ...,....."..•R_., IU"C'«In
• Rec;o l<l. e ' eny I~.ed-pley l Dec.
. , '''y'PU<!

. l CHO...... m....1J'I' UlleC",
fUmpl. I.nl! CO CO CO O. "..
W82' J M W8 2 ' JlI /I _,".npI.y
. _ ...........IJ'I' .... COtl"CI-~

W82' JM OSl Ii' N' 5/'S1 ~ 1'9 ".u'"..., /I
• U" ,O' O.dy 0 501 0' COtl'....,

$89.95
• •5/419-0/-I II&-Art CMOS ClrCullry
• . TIt'~ choices 0/ Messa~ 510,.g"

•A. Two (SO charlle/e' H e ll)
message SIO' 8gf!

.B four (25 cfl. ,act. , eachl
m"ssage StOf8 gfl

.c. ane 5O chllfaCff/r .tId
two 25 ch.rac,., messal1"
storage

• RtIcotds il l eny~~yl a f
1/1'1 speed

• M8'mOf)' _.'''''J LED
. UM lot " lilly OSO 01 conI•• ,.

MODEL TEl33 _ ..m.. a. TEl• • "''''' *9' ."tJ Ion. control "" . ,n.l. IIJ.. • • mi-
. ,,'o••y''''} U 9.95
MODEL TEl22 _ " me as TE1J3 1es' ....gt . lu.... solid S,.l. ~ey'''ll S3lI.50

Ar YOU R OEAL ER OR SEND CHEC K OR MONEY ORDER.
Plus $:1,.0 0 S IR N Y R e s a d d t a x

Features:
• Stll ,,,·o/· tlle·Art·CMOS Circuitry
• Cftoice of M" ss8ge Stor. "e

·k Six 50 cllaracter messa'J9s
. 8. Twelve 25 charlie'.' messages
.c. 27 com binations "f mltss" g..
C. programmmg

" Records li t IJn y s~-pl.Y$ III lilly sp<NKJ,
" Memory' opeIal"'" LEO
e Use for dally OSO Of com"sls

Features:

Features: Deluxe CMOS • S,,"d, ",.lrlM. fOlIe. •olume lu"e eO M,ols " sloe,o"e ,nd
s".,. ..,

Electronic Keyer • S.ml"'''fom'',C "oug " opel."on " "f, IIgM .ey"'g - " "
• S'. ' .·o' ·''' ,,·a' ' CMOS ",eullry - " , nel ' ",'/e/l
• Sell comp'e'",'} dots .nd aUlle. • La", c""' (1/ a"", CMOS b, " e, y ope'A ,,0n-tJO,feO'..
• 8o,,, do' Ana "U" m..mo,y • 0.;"• • Q""'''' ",ch l.C.' '0' •••11I9 Ana ou'pu'
• IAM81C . e, III9 "" ' " An . ' Q"...ze p, a"I" . K. y. 9r.a O/OC. ,na , ol,a " AI. " 'II

S-50 ",pm • W,,.., . na ,• .,..a- f,,11y g"".nt_-,.... U"..ry

.... R..ad., S"rv,ce - see pege 195



New Products

TEN-TEC's Hercu les 444 linear amplifier.

ROBOT RESEARCH
INTRODUCES lOW-COST

IMAGE·PROCESSING
SCAN CONVERTER

A new low-cost image-pro
cessing scan converter lor Iter
facing between computers or
microcomputers and TV cam
eras and monitors has been In
troduced by Robot Research,
Inc.

Designated the Robot Model
650, the un it has a 256 x 256 x
6 MOS frame-store memory
which permits a picture 10 be
frame-grabbed from a television
camera and supp lied to the
computer on a random access
basis. One picture element (pix
el) can be moved every 63.5
mi croseconds . Frame-g rab
memory contents are viewed on
a television monitor at all times.
Frame-grab memory contents
may be replaced from the com
puter on a random acces s ba sis.

Image data may be Quantified
Of enhanced since the computer
can also write new da ta into the
frame-grab memory. This data
may be derived from the data
previously taken from the mem
ory or may be entirely new data.
As frame-grab memory da ta is
altered by the computer, the
displayed image on the monitor
also changes.

The unit may be programmed
with assembler or high.level
languages, and by using muttt
pie Model 650s may be daisy
chained to a single computer.
Interface with either 16 bi t
m in icomputers or microcom
puters is available by means of
dillerent interface boards.

For further informat ion, con
tact Robot Research, Inc., 7591
Convoy Court, San Diego CA
92111 . Reader service number
479.

MICROPROCESSOR·
CONTROLLED REPEATER

A line of repeaters covering
the 144, 220, and 450 MHz bands
has just been introduced by
Micro Control Specialt ies. The
new Mark 3CR repeaters c0m

bine all the features of the
popular Mark 3C repeater con
troller plus transm itter, receiver,
and power supply in a rack
mount cabinet ready for im
mediate service. The mtcrccrc
cesscr-beseo repeater provides
39 tone-accessible functions ln
c luding autopatch , autodial ,
redial, reverse patch, external
out puts, and secure contro l
operator commands. Crystal·
controlled digital tone decod ing
ensures st ab le and rel iable
function access. To keep users
informed of its s tatus , the
repeater generates 13 di fferent
Morse messages, several o f
which are custom programmed
to user specif ications. Basic
repeater operations such as
time-out, tail , and 10 t iming are
also directed by the micropro
cessor so that the repealer can
d is cri mina te i n telligently
against no ise and kerchunkers.
Several of these operations can
be modif ied remotely by corn
mand functions.

The repeater receiver uses
dual-gate MOSFETs in both r1
amplifier and mixer stages for
high sensitivity (2O-dB quieting

with only 0.25 uV of input signal)
and freedom from overload in
the presence o f '/z-vol! siqnals.
Crystal filtering and double con
version are both used to obta in
65-dB rejection of ott-frequency
signals, so the repeater is well
suited for use in host ile rf en
vironments.

Transmitter output is 2 Watts,
but optional amplif i er s are
avail ab le to increase the power
output to any desired level.
Transmitter and receiver oscura.
tors are temceratcre-comceo
sated to meet commercial Ire
quency stabili ty requirements.
The aud io ci rcui ts co mbine
generous amounts of feedback
with symmetrica l cli pping for
virtually tra n sparent aud io
quali ty.

For further information, wri te
Micro Control Specialties, 23
Elm Park, Groveland MA O8J34.
Reader service number 482.

TEN·TEC INTRODUCES NEW
LINEAR AMPLIFIER

TEN -TEC has offered the

amateur rad io world another
" f irst" in its new Model 444
" Hercules" kW linear amplifier
- it's the first send-state unit
with instant break-In.

Abso lutely no l uning is reo
quired - in fact , there are no tun
ing kn obs! The sleek front panel
of the amplifier has just four
sw itches (power, mode, meter,
and band). Behind the 444 black
ou t upper panel are two large
meters which light up when ac
power is turned on. One meter
measures collecto r c urrent,
while the other measures ccnec
tor voltage or power (forward or
reverse). Also on the black upper
panel are si x status ind icators
with LEOs thai light up to show
a condit ion (overd rive, improper
control switch sell ing, heat sink
temperat ure, sw r, overvot t
ageiovercurrent , and rf output
balance). Any condition will shut
down the amplifier when set
limits are exceeded.

The design of the Hercules
444 uses two 5(X).Watt push-pull
transistor amplifier modules,

--•

•-
= -

Robo t Research 's Mode/S50 scan converter.
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Continued on page 156

KANTRONICS' SIGNAL
ENFORCERTM DUAL AUDIO

FILTER FOR CW, SSB, RTTY,
ASCII AND AM

A trequencv-acue. dual audio
f ilter that w il l reduce or
eliminate signal interference to
anyone of five common modes
has just been introduced by
Kantronics. To provide ultimate
versatility in a single accessory,
the Signal Enforcer rM uses two'
independently tunable fillers to
team up on signal interference
to CW (ccntmuocs-wavej. sin
gle-sideband. AM, ractotetetvce
and ASCII computer trans
missions.

The Signa l Enforcer's two
state-ot-tbe-art Iuters have both
notch and peak capabilities.
That means they can be used
either to reduce signals on all
but a selected frequency (peak.
ing) or to eliminate signals on a
selected frequency where inter
ference is present (notch ing).
Because they are independently
tunable, one filter can notch out
an interfering signal or noise
source while the o ther f ilter
peaks up the signal be ing
cop ied .

The filters can be operated in
series on separate frequencies
to notch and peak, or they can
be teamed to make a super peak
or super notch filler. In ser ies,
the fillers can even be used to
notch two frequencies at once.
Series operation of the Signal
Enforcer is called cascading.
The fil ters can also be used in
parallel to peak two frequencies
at once.

In the cascade mode, for ex
ample, one filler can be used to
peak a weak CW signal while the
other is used to notch out a
nearby foreign AM broadcast
station. Also in the cascade
mode, the Signal Enforcer can
act as a doubly potent single
f ilter to peak or notch individual
frequen c ies. Operated in the

B & W s BC·1 BALUN

Barker & Williamson,lnc., has
announced a new product for
the radio amateur, the Model
BC-l balun. Its features include
impedance of 50 Ohms unbar
anced to 50 Ohms balanced, fre·
quencv of 1.8-30 MHz, and 2.5
kW to 5 kW PEP. For further in
formation, con tact: Barker &
Wi ll iamson , Inc., 10 Canal
S treet, Bristol PA 19007;
(215}788-5581. Reader Service
number 478.

TRAC'S MODEl TE·292
MEMORY KEYER

Containing all CMOS les, in
cluding three CMOS RAM chips,
th is unit offers twenty-seven
possible combinat ions of meso
sages . The Master Memory
switch selects a RAM. With that
RAM, you can have two 5Q.char·
acter messages. four zs-cbar
acter messages, or one 50- and
two zs-cnarecter messages. A
second and third position for the
Master Memory switch allows
the above choices twice more.

In all, there are six possible
50-character messages and
twelve 25-character messages
available, for a total of 27
choices. Blank spaces may be
recorded while the message is
playing. An LED tells when the
message is operating . This
keyer contains deluxe quarter
inch jacks for both key ing and
output, and operates on a single
s-von battery.

For further information, con
tact TRAC Electronics, Inc.,
1106 Rand Bldg., Buffa lo NY
14203. Reader Service number
481.

too high a voltage to the final
transistors. This new regUlating
innovation is highly efficient
since it only becomes operative
under tow voltage conditions.

For further information, write
or call TEN-TEC, Inc., Highway
471 East, Sevierville TN 37862.

negative, starting at zero, and is
adjustable. Both input and out
put impedances are 50 Ohms,
unbalanced.

The separate power supply,
housed in a utility-type encro
sure, provides approximately 45
V de at 24 Amperes. The supply
uses a tape-wound transformer
and choke to reduce size and
weight (50 Ibs.). A unique auto
matic line voltage correcting clr
cvit (patent applied for) eumt.
nates the possibility of applying

~~
""'_ . U ug' .._ . .....

lAC"

ii' •
• III• i I -'i f '• •.du -c- 0 .0 0• ~

"
,.,
VolUME.. .. ..... .. _.

.fOO' ... . " '"

operat ing at 45 V de at 22.2 A,
typically providing 600 Watts rf
output from the hybrid output
co mb iner. Driving power reo
quired is 50 Walls, typical. Fre·
quency coverage is 1.8 MHz
through 21 .5 MHz, with crovt
etcn for four auxiliary bands. Du
ty cycle is cont inuous for sse
voice modulation , 50% for CW
or RnY (keydown t ime is 5
minutes max .). Continuous car
ri er operation is poss ib le at
reduced output. AlC voltage is

B & W's Model BC·1 balun.

TRAe's Model TE·292 memory «ever. Kantron ics ' Signa l Enforcer rM.
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All new, all nine hf bands and only $849!
DELTA - the symbol of chanqe-c.the name
o f 11 great new TEN-TEe transceiver, A
transceiver for changing times. with new fea
ture s, performance . styling. size and value.
TOTAL S O U D-STATE. By the world's most
experienced manufacturer of hi solid-state
amateur radio equipment.
ALL 9 HF BANDS. First new transceiver since
WARe. 160· 10 Meters including the three new
hi bands (10, 18 & 24.5 MHz), Ready to go
except lor plug-in crystals for 18 and 24.5 MHz
segments (available when bands open for use).
SUPER RECEIV ER , New . lo w noise
double-conversion design. with 03 IJ.V sen
sitivity for 10 dB S+NIN.
HIGH DYNAMIC RANGE. 85 dB minimum
to reduce overload possibility. Built-in. switch 
able, 20 dB attenuator for extreme situations.
SUPER S ELECTIVITY. g-pole monolithic
SSB filter with 24 kl-ia bandwidth. 2.5 shape
factor at 6/60 dB points. And optional 200 Hz
and 500 Hz 6-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.
4-position selectivity switch,
BUILT-IN NOTCH FILTER . S tandard
equipment Variable. 200 Hz to 35 kl-iz, with
notch depth down to - 5 0 dB Wipes out
interfering carriers or CW,
OFFSET TUNING. Moves receiver frequency
up to:': 1 kHz to tune receiver separately from
transmitter
" HANG" AGC. For smoother, clearer. re o
cefva r 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 standtnq wave ratio,
Electronically switched.
SEPARATE RE CEIVER ANTENNA JA CK.
For use with separate receiving antenna,
linear amplifier with fuU break-in (QSK) or
transverters.
FRONT PANEL HEADPHONE AND
MICROPHONE JACKS. Convenient.
DI GITAL READOUT. Six 0,3" red LEOs
BROADBAND DESIGN . For easy opera
tion. Instant band change-no tuneup of
receiver or final amplifier, From the pioneer,
TEN-TEe.
S UPER TRANSMITTER. Send -stare 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-slate devices warranted
fully for the first year. and pro-rata for five
more years
100% DUTY CYCLE. All modes. wi th confi 
dence, 20 minutes max, key-down time .
Brought to you by the leader in solid -state
finals. TEN·TEe.
QSK - INSTANT BREAK-IN. Full and fast.
to make CW a real conversation.
BUILT-IN VOX AND PTT. Smooth, set-end
forget VOX action plus PIT control VOX is
separate from keying circuits,
ADJUSTABLE THRESHOLD AL C &
DRIVE. From low level to full output with
ALC control. Maximum power without distor
tion. LED indicator,
ADJUSTABLE SIDETONE. Both volume
and pitch . for pleasant moni toring of CWo
SUPER STABILITY. Permeability tuned VFO
with less than 15 Hz change per F" change
over 40Q ra nge alter 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.
typical.
SUPER 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 (4~4"h x II :Y~"w x 15"d).
Warm, dark front panel. Easy-to-read contrast
ing nomencla ture . Black "clam-shell"
aluminum case. Tilt bail,
MODULAR/MASS-TERMINATION CON·
STRUCTION. Individual circuit boards with
plug-in harnesses for easy remova l 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; Mod el 280 Power
Supply $139: Model 645 Dual Paddle Kever
$85; Model 670 Single Paddle Keyer $34.50;
Model 247 Antenna Tuner $69: Model
234/214 Speech Processor & Condenser Mi
crophone $163: Model 215 PC Ceramic Mi
crophone $34.50. Mode l 283 Remote VFO.
Model 287 Mobile Mount. and Model 289
Noise Blanker available soon.

Experience The Notable Cha nge In HF
Transceivers, Experience DELTA. See your
TEN·TEe dealer or write for full details.



The Rites of Spring
- Dayton does it again

Jerry Swank W8 HXR autographs the first copies of his new
book, The Mag ic of Ha m Radio, a 73 publication. Chris
Brown N1AUI, one of the book 's editors, looks on.

Chris Brown NlA UI
le f f DeTrdY WB 8BTH
Bryan Hds tings KA 1H Y
13 M dgdl ine Sta ff

U D ayto n, huh? Boy. I
sure wish I were go

ing a long with you . I've a l
ways wanted to see that

one. They say there is noth
ing like it"

As the va n rolls west
t hrough t he lo ng Penn
sylvania night, the chatter
on most two-meter repeat
ers within range is of Day
ton . Not the city, but the in
stitution that has become a
rite of spring for thousands
of hams-the Dayton Ham
vent ion.

" Say, you're about on the
edge of t his machine. If you
drop down to the nine/one
machine, you can take it
dear into O hio. H ave a
good trip and I hope you en
joy Dayton. M aybe I'll see
you there duri ng the week
end. Seventy-th rees."

The Dayton Hamvent ion
has become the granddad-

dv of all ham gatheri ngs. In
sheer size, it is la rger than
many of the towns its par
ticipants come from. And
they come from all call
a reas of the US and
Canada, and from many
European and South Ameri
can countries. They come
to be part of the Dayton
magic. When you go to
Dayton, you don't just see
it, you live it. From the
crowded exhibition halls to
the spacious t o-acre flea
ma rket, from the business
li ke techn ical fo rums to the
freew hee ling eveni ng ba r
scene, Dayton is ham radio
at its most intense. It al lows
the ham tota l immersion in
his hobby. For these th ree
late April days, a ham can
eat, sleep, and drink ham
radio as he can at no other

Photo by Dan Tkach WB80BD
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Why is this man smiling? This is Bob Heil K9E1D, who has
just discovered that his CB-to-1O-meter FM conversions
are selling like hot cakes. Bob has authored several articles
for 73.

t ime or pl ac e. He' s at
Dayton, and it's another
world.

But w hy D ayton? Why
this out-of-the-way rather
bland mid-western city? It
seems a long d rive from
anywhere, especial ly t he
popul ati on centers of either
coast. Except for its prox
imity to the R. L. Drake
Company in ne ar by M i
amisburg, it has no dis
tinguishing features a ham
would f ind significant. Why
then d id over twenty-f ive
thousand hams make the
annua l pilgrimage to Day
ton this year in spite of a
lousy economy, an energy
shortage, and a vicious ly
enforced fi fty-five-mi le-an
hour speed limit on the na
tion's interstate highway
system? To answer t ha t
question, you have to know
what Dayton is.

There are actual ly four
Daytons. Each is d istinct
and offers its own unique
f lavor. When added to
gether, the w hole is much
greater than the sum of the
indiv idual parts.

The Hall
O ne Dayton is manufac

turers and dea lers. The
huge Hara Arena is wall to
wa ll equipment-the new
est rel eases, the' latest gad
gets. Magazi nes, badge
ma kers, and booksellers,
too, jammed shoulder to
shou lder in a delightful pot-

pourri of electronic mad
ness, and it' s al l fo r sa le.

W hen the gates open at
8:00 am, the people w ho
have been waiting in line
for an hour o r more f low in
to the arena with a ven
geance. Once inside, t he
river of humanity f ragments
like so m uch wh ite wate r as
each perso n, with hi s own
veloc i ty and d i rect io n,
heads for t he booth of his
dreams. For many, Co llins/
Ro ck wel l is the stuff of
dreams.

Booth is not t he right
word fo r what Co llins/Rock
well has attempted to con
struct. Environment is more
accu rate . The ir potted
plants and lush carpets pro
v ide an air of art ificial lux
ury amidst the chaos of the
mai n exhibition hall. Co l lins
know s their clientele.

Engineers in t hree-piece
suits wait to courteous ly
answer questions and pro
v ide specifications. They
ca refu lly rational ize to the
cu rious w hy t heir new
three-thousand-doll ar t rans
ceiver, steeped in tradition,
costs twice as much as its
imported cou nte r pa rts .
Traffic ebbs and fl ow s
t hroughout the d ay in the
Co ll ins environment. The
engineers grow tired of t he
same questions, the inces
sant CW coming from a
nearby booth, and the heat.

In another pa rt of the
arena, t he Kenwood boot h,

staffed by eight Japanese
engineers and coun t less
factory reps and salesme n,
does a br isk business. Every
conceivable Kenwood uni t
made is on display. Pl ans
for new models are secret ly
divulged as serv ice gripes
are eff iciently attended to .
There are no potted plants
at Kenwood-just custom
ers, radios, and al l those
Japanese engineers w ho
don't seem to mind inces
sant CW or red undant ques
tions and who always look
cool.

Co ll ins and Kenwood.
America and Japan. The
parallels extend beyond the
hobby.

The Flea Ma rket
Dayton is also the most

legendary electronic f lea
market in t he country,
maybe the world . Ac res of
used PC boards, vintage
Motorolas, su rpl us scrap,
and nearly-new Kenwoods.
Peopled by ca rney huck
ste rs, off-duty eng ineers,
for ty-year veterans, and
kids in searc h of their fi rst
rig, the f lea market is the
people's Dayton.

"What can you do wi th a
48-pol e relay?"

"Who cares? The pr ice
was right!"

" It runs off 28 volts, ya
know"

"$0 . . . I ' l l figu re ou t
something."

For t he bargain-hunter,
the Ha mve ntio n's f lea ma r
ket is heaven on Earth.
There is at least one of
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Lunch at the flea market is a spartan affair. The medium is the message.

Getting there is half the fun- and expense.

•
I

I

everything in that ten-acre
comm unicat ions co rnu
cop ia. Perhaps the only
item not for sale was one
huck ster's personal supply
of Coors, cases of which
were stacked a dozen high
atop his van and guyed l ike
a Rohn tower.

Don 't plan to see the f lea
market in an af ternoon-a
day and a hal f is more l ike
it. If you' re conduct ing a
serious searc h for some
t hing, you'd dowel l to carry
along a notebook so you
can remember just w here
you saw that m int Gonset
Communicator o r Vik ing
Thu nderbo lt.

Comparing pri ces is fun,
too . You' l l see an amazi ng
va lue on a one-of-a-kind
item only to walk te n paces
and f ind the same gizmo $5
cheaper. That is the flea
market.

There was a guy w ho had
f ive S8-101s. Five. How he
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ever acc umu lated tha t
many he wou ld not say, A
good-looki ng pair of Drake
tw ins went for $900. Some
nut dressed as an Arabian
oil sheik, scim itar in hand,
drove a hard bargain as he
dickered over price through
his Budweiser-equipped in
te rp reter. O ne made as
much sense as the other.

The master of u nder
stateme nt was the guy who
was t ryi ng to unlo ad a
rusted-out mil itary-surplus
transcei ver t hat had been
ai r-dro pped wit hout a
chute. His attached ca rd
board tag read "$5 - Needs
some work ."

The f lea market is an
electronic junkyard and a
li v ing history of ham rad io:
For some, memory lane; for
others, the sideshow at Day
ton's three-ring ci rcus.

A Sunday Forum

A no t her D ayton IS

forums-this yea r, thi rty in
al l. Everyth ing from Q RP
operation to OSCAR, extra
terrestria l radio signa ls to
Earth-based malic ious in
terfe rence. Contests, ATV,
the FCC, VH F, DX, W estlink,
and WARe. At Dayton,
the re i s a fo r u m fo r
everyone. a quiet respite in
a hecti c day. A classroom
experience for those long
out of school or a chance to
ask questions and get an
swers from someone you've
only read about.

John Johnston is in the
hot seat today. As Chief of
the Personal Rad io Branch
of the Federal Commu nica
ti ons Commiss ion, he has
come to the Dayton Ham
ve ntio n to co nduc t a
forum. The subject of his
fo ru m is, sim p ly, "T he
FCC." Meeting room num
be r one is f i l led wit h the
cu rious and t he angry when
he arrives. The govern
men t's adversary relat ion
ship wi t h the ham is ob
vious as he f ields questions
like a m iddleweight fending
off jabs to the head.

"Why don ' t you guys
give tests at hamf est s
anymore like you used to?
What are we payi ng our
taxes f or, anyhow?"

"Who the hell thought up
the new cal lsign assignment
system? And why?"

The questions keep com
ing as John Johnston bobs
and weaves hi s way through
the forum offering hope

here, rat ional izing Commis
sion act ions there. A lways
on the defensive, he does
his best to pacify t he crowd.
He has come to Dayton as a
representative of t he fed
eral government. This is a
particu larly bad weekend
to be placed in that role.
Three days earl ier, other
representat ives of the fed
eral government had fa iled
in their attempt to rescue
the American hostages in
Iran and had given an inter
nationa l d i spl ay of
tec hnical incompetence.

The hams at John John
ston's forum are t ired of the
sta lemate in Iran, of bu
reau crati c incompetence,
of the federa l government.
This weekend John John
ston is a victim of bad ti m
mg.

People abruptly rise and
leave th roug hout John
Johnston 's forum once they
have thei r say. Havi ng the
bureaucracy's ear, one on
one, for a few mome nts,
seems to sa tisfy them. As
they leave, others hurry to
take t heir places, hoping
there is still time to ai r thei r
pet peeves. A microphone
circu lates throu gh the
crowd and verbose hams
have no trouble verbaliz ing
their feel ings.

"What is the FCC going
to do about these damn re
peater-jammers? There is a
guy in my tow n we' ll del iver
to you in a basket if you' l l
put him away for aw hile.
W hy haven' t you people



The Coors to wer: slightly askew, but operational on all
bands.

One of several exhibition areas within the huge Hara
Arena.

Oil fo r technolog y.' The sheik and his interpre ter drive a
hard bargain in the flea market.

done anyt hing about this
mess?"

"Why are the questio ns
on your exams so confus
ing? Some so und as if they
are written by PhDs."

After two hou rs, John
Johnston has had enough.
He says there is only time
for a few more questions .
There are many more hands
up in the air and many more
questions wanting answers.
Good-naturedly, he carries
on through the long after
no on , , . Bo b b tn g an d
weavi ng . , . br in ging t he
burea uc racy to t he people.

Kansas City DXers
Fina lly, Dayton is people .

When the arena doors close
fo r the evening, the bars
and restau rants come al ive.
Ma nufactu rer and cl ub hc s
pitalitv suites are busy
every evening. On Friday
night, an FM Bash; on Satu r
day, a banquet with two
thousand guests. People are
a major part of the Dayton
experience,

The Kansas City DXers
are hard-core. Thei r hospi
tality suite on the fifth floo r
of the Downtown Stouffe rs
has been buzzing with ac
t ivity since the door o pened
at 6:00 pm. Now, well past
11:00, it is st ill crowded
wit h people three deep at
the cash bar ,

" Hey, who wants to take
the CW Q RM test? It's a real
bea r. emon, you guys; it' ll
sepa rate the men from t he
boys. Twelve different DX

ca lls in fift een seco nds in
heavy Q RM. let's do it!"

O ther guests in the su ite
st ir se lf-consc ious ly as
th ree teenagers cautious ly
approach the corner of the
large table where a cassette
recorder waits.

"We'd like to take it."
"We ll, well . Alright, boys.

Sit right down. Here a re the
rules. You get one shot and
one shot only. Write your
ca lls on top of your paper
and get ready."

The suite grows silent as
the you ng ops t ry to get
comfortable, try to ca lm
down . The tape begins and
fi lls the room with a deafen
ing hash of CWo Ben t over
their copy pads, the boys
try to look serious, though
the ir furtive glances a t one
another telegra ph the ho pe
lessne ss of their situation
throughout the room. The
tape ends. The test is over.

" l e t' s see how you did .
No, no, there's one, no, no .
Well , one out of twelve.
Not bad."

The others did not get
any .

" No t exactly a cham
pionship score. But come
back and try next year.
We' ll be here . We're a lways
here,"

The yo ung o p who man
aged to pull o ne DX call o ut
of the mess o n the ta pe
watches as his name and
score a re d uly recorded o n
the score sheet tacked to
t he wa ll. Pro ud o f hi s
ach ievement, he lingers for

a moment before shuff ling
out the door and back to his
pa rents ' room.

"O kay, o kay. Who wants
to see the slides of the VP1
expedition? O r how about
the Monster Quad slides?
We haven' t seen them late
ly. Come on, you people,
it's early. Hey, get those
VP1 slides loaded . Boy,
what a trip that was! Even
got an OSCAR QSO from
there ."

The bar is busy again and
the crowd jostles fo r pos i
tion as the slide pro jec tor is
read ied fo r the Nth time.
The fi rst s lide hit s t he
sc ree n in the beautif ul tur
quo ise a nd blue hues of the
Caribbean.

" Now this sandy sp it of
ea rth is o ne of the rare ones,
VP1 -land . You can see our
2a-meter beam behind that
pa lm o n the left o f the grass

hut . Q uite a shack, huh ?We
were lucky it did n't ra in.
Getting that antenna up
was something else. Had to
use bamboo mast for the
thing, but it worked like a
charm. Amazing what you
can do with some spit and
coax. Next slide!"

The slides click on; in the
darkened hospitality suite,
the tinkle of ice-filled glass
es is a soothing counter
point to the host's staccato
monologue. The Kansas
City DXers like what they
do. They are ha rd-core.

Al l of this is Dayton. And
more . Eight free bus lines
operated by the Hamven
tion runni ng througho ut the
city for those needing trans
porta tio n. For three days,
the bus iest repeater in the
country, t he largest one-clay
CP R course ever given.
Awards fo r " Ham Of The
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each booth space. In add i
tion, hundreds of fl ea-mar
kete rs bought space for the
weekend at thirteen dollars
a spot. The Satu rday eve
ning ba nquet, a t radit ion
for many conventioners.
was a se llout with two thou
sand in attendance,

If the Association's com
mun ication van is any in
dication of the prof itab ility
of running the Hamvention.
the return is worth the trou
ble. Their D rake-equ ipped
3(}-foot motor home is an
impressive sight.

The Dayton Hamvention
is profitab le fo r the ex
hibitors, too. One l arge
dealer has reported six-fig
ure business over the Day
ton weekend, and smaller
operations making badges,
sel l ing books, and hawking
electronic k its show up yea r
after year along with the
ever-efficient State of Ohio
tax agents.

W hat the futu re holds in
store for the Dayton Ham
vention is on the minds of
the organ izers. The dec lin
ing economy and tight
money situation does not
bode well for expensive
equipment-oriented ho b
b ie s like ham radio .
Whether the Dayton Ham
venticn wi ll continue to
grow in size, as it has for the
past five years, is difficul t
to say. There were indica
tions that business had
slowed this year in compar
ison to last. As the economy
goes from bad to worse,
tough t im es may be ahead
for the Dayton Hamven
t ion.

For the p resent , t he
Dayton Hamvention ro lls
on as the biggest and most
successful ham gathe ring in
the country . One can on ly
hope t hat as inf lat ion chips
away at the non-essentials
that make l ife worth l ivi ng,
people will be reluctant to
let go of what they ho ld
dear: opening day at the
ballpark, fis hi ng season, the
Dayton Hamvent ion. After
all, rites of spring shou ld d ie
hard .•

staff was headed by Gen
eral Chairman Noel Mc
Keown WB8QQC. Mc
Keown is a forty ish prac
ticing attorney f rom Xenia,
O hio, with a f lair for orga
nization and a sense of
hu m or , The squeaky toy
duck he has attached to his
HT antenna makes him
easy to spot in a crowd. He
was the fi rst ham back on
the local two-m eter repeat
er after the d isastrous tor
nado which leve led much
of his home town, and now
he ma in tai ns his cool
despite being in his first
year as Cha irman. Reluc
tant to delegate authority,
he places himsel f at the
center of the organizational
maelstrom . While acces
sible to all of his peop le, he
is fi rm in his resol ve to
maintain decision-making
contro l and responsibi lity.
His HT is never quiet as he
strolls through the arena
like a general on the battle
fie ld -more t ab le s are
needed here; there is a
power failure the re . All
prob lems f ind rapid solu
tions in Noel McKeown's
Hamvention.

Se lf-effacing, he charac
terizes his role as mere ly
that of a shoulder to cry on.
In a sense, he is right, for he
does not work alone, Th irtv
two people are listed in the
official program as staff
and hund reds more have
contributed t im e and ef
fort.

Hamvention planning be
gins in May each year. Con
sequently, twelve months
are taken up w ith organiza
tional work. End less rounds
of meetings, critiques, and
strategy sessions r u n
throughout fa ll and winter.
For the Dayton Amateur
Radio Association, the ef
fort pays off.

Th is year the Hamven
t ion had close to twenty
thousand gate customers at
six dol lars a head and more
than six thousand pre-reg
istered ones. A lmost two
hund red exhibitors in the
main arena paid $180 for

success.
The Dayton Amateur

Radio Association is not
mystif ied by the running of
the Ham vent io n, though.
Th is tota lly volunteer
group, with minimal sup
port from their city, man
ages to stage a most protes
ional convention, the scale
of w hich would give pause
to m any larger organiza
tions.

The 1980 Hamvention
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Flotsam and jetsam: electronic and otherwise.

Name _

Inst itution
St reet _

City _

State Zip _

Please send me additional information.
University Microfilms International
300 North Zeeb Road 18 Bedford Row
Dept. P.R. Dept. P. R.
Ann Arbor, MI481 06 London, We 1R 4EJ
U.S.A. England

this ~lication
is available in

•ml

Yea r" a nd "Special
Ach ievement" won by Cali
fornians; hot dogs, beer, too
few hotel rooms, too many
exhibitors on the waiting
Jist

W hy the Dayton Ham
ve nt ion has become pop
ular is a bit of a mystery to
cu rrent Ha mvention orga
nizers. They do concede
that being the first major
ham convention each
spring is a factor in thei r
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YOU ARE LOOKING AT
EVERYTHING

THAT IS NOT ON SALE
THIS MONTH

AT HAM RADIO CENTER

FOR BEST PRICE-FAST DELIVERY
CALL TOLL-FREE

• • •

8340-42 Olive Blvd. • P.O. Box 28271 • St. l o uis, MO 63132
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L. 8. Cebik. W4RNI.
5105 I~o/ston Hills Road
Knoxville TN 37914

One Step at a Time:
Designing Your Own Ham Gear

- part II

I n Part I of this article, ,
covered the fi rst three

parts of a seve n-part step
by-step process, taking us
from design to building and
test ing. Here are the other
four parts.

Parts Acq uisition

Acquiring parts for the
pro ject may be the most
frustrati ng stage in the en
ti re design process. Part o f
the problem stems from the
variety of components now
available. Not too lon g ago,
say about twenty years, we
could bu ild what we want
ed from coils. capacitors,
resisto rs, tubes, sockets,
transformers, wire, and
jacks. Plus a cabinet, neces
sitated by the advent of
telev isio n. Thousands of
t ransisto r types and a grow
ing number of IC types now
make it impossible for one
dealer to carry everyth ing,
Handl ing costs have risen
so that lo cal ly-av ai lable
parts in blister packaging
are expensive. Fewe r ma il
order houses wis h to fool
with open bins of resistors
or with a small order , Fortu
nately, the situation seems
to be improv ing for many
kinds of parts, and a few in
dividuals have begun to
specia lize in parts for d . If
only hams had not decided
to build more than just
transmitters and receivers;
now they insist on kevers.
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frequency counters and
readouts, synthesized vfos.
and even computers Little
wonder parts dealers can
not keep up.

Parts order ing w ill in
volve severa l orders to dif
ferent houses. It is usefu l to
try to be as complete as
possible in the in itial order,
since many houses have a
minimum order. Of course,
it is inevitable that you will
forget to order one small,
but crucial, part ava ilable
on ly from a company with
a $20 minimum, but then
what better time to stock
up on everything fo r the
next project?

It is poss ible to divide
parts into three types:
crucial, needed, and desir
able. Crucia l parts are those
without which an enti re cir
cuit may need to be re
placed with another. The in
abil ity to obtain a special
power transistor may re
quire rethink ing the entire
se t of amplifier stages. The
unavailability of a spec if ied
power t ransformer may re
qui re you to redesign the
whole power supply, e.g., to
sh ift from a bridge rectifier
circuit to a full-wave cen
ter-tap circuit.

Needed parts are t hose
whose absence may requ ire
some circuit or construc
t ion modifications. Cha ng
ing from toroids to slug-

tu ned coils may requi re giv
ing thought to shie lding and
the consequences of lower
Q

Desirable parts are those
which, in your design and
with respect to your objec
tives, may have adequate,
easily-available substitutes
which will do the job just
about as we ll. A vfo w ith sil
ver-mica capacitors rather
than polystyrene ones will
work satisfactorily in some
units (not subject to great
temperature changes).

The point in ma king
these disti nct ions is to
determine the order in
wh ich you acquire parts. To
receive all the desirable
parts for a circuit and to fail
to obta in the crucia l one
amounts to f i ll ing the parts
bins of your shack for use in
another circu it.

Bes ides acquiring parts in
the priority of cruc ial first
and desi rab le last, you
should buy in two steps.
First, purchase all the major
components. Then think
about matters such as
chassis and cabinet. To
discover that your trans
former and ci rcuit board re
qu ire a 4"x 5"x 6 V. " cabinet
when you have just bought
a 4"x S"x 6" cabinet on ly
adds a spare aluminum
case to all those extra pa rts

you just put in the junk box.
If possible, put off buying
chassis and case until after
the next stage (p lanning the
layout), Then you wi ll be
sure that everything w ill fit.
(But do not feel bad about
violating this advice; nearly
everyone does. I have three
or four sma ll boxes and
cabinets awaiting projects
designed just to f i ll them
up)

layou t Planning

Many builders follow the
rule of breadboarding all
circuits before building a
final version of a piece of
equipment. If you are one
of these persons, then you
will want to jump ahead to
the stages of build ing and
testing befo re working
through this one, even
though some of the general
points here can ease po
tential problems in bread
boa rding. Modern con
struction techniques permit
many types of equipment
to be breadboarded and
built simultaneously . Using
a perfboard or circuit board
as a sub-chass is means that
the bui lder can perfect
parts of a total unit one at a
time and then - i f the
breadboarding method is
also a sound building
method-simply instal l the
working subunits into the
overa ll case. Whatever
you r particular bu ilding



techn ique, giving plenty of
thought as well as pencil
and paper to plann ing the
physical l ayout of your
equipment wi ll ease the
construction process.

There is no one best way
to bui ld equ ipment for one
self. Ou r sk il ls vary . Some
enjoy metal work , others
wa nt to minimize it; some
enjoy the fi nishing process
of paint and decal s, others
use blank panels; some love
to make up ci rcuit boards,
other s p refe r perfboa rd
techn iques or the use of ter
minal st rips. And , in fact,
t here is no set way for the
actua l const ruct ion process
to proceed. Therefore, with
attention to some caut ions
given below in the sect ion
on build ing, choose the
type of construct ion which
you can do best. Just as
building a piece of equip
ment increa ses our knowl
edge of electronics, how
ever, building al so can in
crease our build ing skil ls;
do not hesitate to t ry a new
technique. A s a hedge
against messing up your
project, you m ight fi rst
experiment with the tech
nique on a small project in
order to learn the ba sic
skil ls and d iscover the ma in
pitfalls. But if you have
never e tc hed a c i rc u it
board or bent your own
c hass is or wound your own
coils, acqu iring sk il ls suc h
as these can add to your
bu i lding and designin g
skil ls by opening up new
possibi l i t ies. Construct ion
of a piece of equipment
should not be outside your
abil ities just because the
mechanica l work is dif
ficult. Besides, t here may
be ham s in y our area who
can help you learn or who
may do the work expe rt ly
for you. Trad ing sk il ls is an
old and hono red ham
custom.

Before you perform the
first mechani cal task, work
through the placement of
the parts. There are two
levels to th is planning task:
ci rcuitry and cabinetry.

Circ uit ry and the inter
connect ion of circuitry re
quires attent ion to t he
p lacement of parts and
leads on each subassembly,
whether that be a tube
socket, terminal st rip, cir
cuit or perfboard. or a chas
sis. The use of subassem
blies on boards is recom
mended w herever possible
because it will permit inde
pendent testing of the cir
cu its invo lved , replacement
of a small part of the proj
ect in case of a majo r snaf u,
and easi e r main tenance
after the unit is complete.
ln laying out parts of the
c irc uits, pay special atten
tion to the fol lowing items:

1. Signal paths: Are they
as short and direct as possi
ble? Are input and output
leads iso lated as much as
possible?Are there minimal
crossovers?

2. Components: Are they
go ing to be securely fas
tened? W ill they interact
(e.g., are coil s-except for
toroids- at 9Q-degree an
gles to each other or shield
ed)? Wi ll they all fit?

3. De path s: Are they
neatly routed ? If wire, are
they bundled into cab les? If
PC board or perfboard, do
th e runs avoid capacitive
coup l ing to signal paths?

4. Switches and cont ro ls:
Are lead s short unless they
carry only de? Is necessary
shie lding planned for?

5. Crossovers: Do circuit
paths cross over (either on
one side o f a board or on al
ternate sides) in ways to
create undesired coup li ng?
Are connect ing cables be
tween board s isolated with
respect to dc and signal?
Are subunits isolated either
by posit ion or shield ing?

Cabinet ry includes not
ju st the overa ll case of the
unit, but chassis and other
su bs t r u c t u r e co ns ide r
at ions wh ich go into mak
ing up a tota l unit as well .
Am ong the t h ings y ou
should think abou t are the
following:

1. Power supplies: Are

they pos itioned for ade
quate mechanica l suppo rt
of tran sforme rs and
chokes? Is ac iso lated from
li nes into which hum might
be coup led?

2 . Major parts place
men t Is the size and weight
dist ribution well balanced
for mechanica l suppo rt and
operating ease? Is there suf
ficient room around these
major parts for associated
circu it ry, shield ing (where
needed), and mechanical
suppo rts?

3. Mechanical suppo rts:
Are d ia ls, vtos, and other
units with movable elec
tronics or mechanics ade
quately su p po r t e d for
stable, unbreakable opera
tion? Wi l l shafts or mount
ing brackets of controls or
su b u n i t s interfere with
other subunits of the equ ip
ment?

4. Maintenance: Are sub
un its mounted so that they
are easily removed for
ma intenanc e? Are te st
points ac cessib le for meter
ing? Are parts mounted to
the main frame or chass is
a c cessible for rep l ace
ment ?

5. Controls and jacks: Are
control s pl aced for ease of
operat ion without co n
fusion? Are jacks for input
and out put convenient ly
placed? Are fu ses and line
cords accessib le wi t hout
interference to operat ion?

The last set of questions,
co n c e rn ing t he u se of
pane l-mounted co nt ro ls
and jacks, should open the
builder to new ideas. Most
builders try to em u late
com merc ial const ruction,
even to the point of putting
t he same item s on the front
and rear panel s. Remem
ber, however , that th is
piece of equipment is be ing
custom-bu il t by you for
you . That means that you
have freedom to choose
just where each control ,
jack, fuse, or cord will go . If
you are bu il ding a CW
t ransm itter, there is no
genera l good reason for
putting t he key jack on the

rear panel , even though
almost every commercial
t ransceiver and transmitter
has it there . Where you
place it shou ld depend
upon w hat you need from
the equipment by way of
operating ea se, c o nve
nience, and design neces
sit y. In prin ciple, there is no
reason not to use the top
and sides of the un it, as wel l
as the front and rear, for
cont ro ls and jacks. The
decision whether or not to
use a surface is determined
by your objectives, ci rcuit
con straints (e.g., high
impedance rf leads), and
m echa ni cal con strain t s
[e.g., a box having onl y
independent front and rear
panels).

Co ns id e rat i o n o f the
unit 's panels brings up an
other matter. Earlier, we
ment ioned that you might
want to rev iew your ob jec
tives throughout the design
process. Now, before get
ting to the stage of actual ly
build ing the equipment, is a
good time to perform the
review. In your design of
ci rcu it blocks and in you r
research and selecti on of
circu its, you may well have
un con sciou sly c ha nged
some o f the objectives
through your decisions. In
laying out the parts, you are
made aware of most of t he
e lement s o f operat iona l
ease of the equipment. If
these thoughts are not
among your objectives, you
should add them now, after
th inking through carefully
what you want in t hi s
department. After all , you
expect to operate with the
equipment for a far longer
period than it will have
taken to design and build it.

Circuit Interaction:
Shielding and Isolat ion

Although many of the
points to be made about
shield ing and ci rcuit isola
tion have been mentioned
in the co u rse of these
design hints, it may pay to
look at the subject as a
w hole. Plann ing the layout
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Fig. 6. This figure illustrates think ing about the output circuit of a typical power amplifier
circuit as a collection o f fil ters. FL1 consists of (3, ( 4, and RFC1 , which separate the de
and fl. FL2 and FLJ also separate de and rf, sending the latter to the chassis ground, (2 is a
feedthrough capacitor, used where de enters the amp lifier enclosure. FL 4, consisting of
C5, has a similar func tion for the pla te vol tage. FL5, consisting of (6, L1, and Cr. is a pi
network which passes rf energy at the frequency to which it is tuned and attenuates
energy at all o ther frequencies, including harmonics and spurious frequen cies. FL6,
RFC2, is a back-up filter: Should C4 break down and permit d e to the output, RFC2 will
route it to ground and blow a fuse ra ther than let it appear at the antenna where it might
pose a danger to the opera tor or bys tanders. It is not onl y possible, but also usefu l, to
think of most circuits and circuit elements as fil ters which separate energy into two or
more paths. Such analysis makes us aware of the fact that each t ype o f energ y (de. sc. et,
ri. etc.) must have a complete path, and that good design has a proper route for each t ype
of energy at every point in a circuit. For example, b ypassing energy to ground is a proper
rou te for a f and rf energy which we do no t want at some point in a circu it.

of parts prov ides an exce l
lent opportunity to forecast
all the possib le d iff icu lties
you might encounter from
circuit interaction.

The most common type
of equipment to suffer from
unwanted c i rcuit inter
action is rf gear, either
t ransm itters or receivers.
Sta t ion accessor ies also
come into play since they
mi ght have to work in an
environment of st ray rf
f ie lds or rf energy carried to
the uni t by power or inter
connecting lines. However,
almost any type of equip
ment - aud io, d igi tal, test,
etc. - ca n su ffer f rom im
pro p er energy t ransfer.
Th erefo re, the follow ing list
o f p laces to think about
m ay help you predict and
ta ke preve ntive action
against t rouble spots.

1. Power ent ry: Look out
for poss ib le line surges, rf
on the power lines, voltage
spikes, etc. Any of these
items can kil l solid-state de
v ices o r interrupt proper
operat ion. Bypass ing, vo lt
age limitat ion, and other
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usual handbook-type pre
venta tives should be em
ployed,

2. De l ines: Check for
possib le signa l coup l ing,
whether rf at, or d ig ita l.
Separating l ines is effective
for some troubles. Exten
sive bypassin g ca n avoid
other problems. In digital
gear, there m ay be simul
ta neous pu lsing on severa l
devices w hic h pu ll s a heavy
current load, thereby re
duci ng the supply voltage
to individual devi ces for an
instant. Th is may ca use a
device to ope rate erra t
ica lly.

3. Parts placement: Look
for parts interac t ion due to
placement and positi oning.
Capacit ive coupling should
be suspected everywhere
unti l you are satisf ied that it
is m inimal. In ter-co il co u
pling po ssibilities sho uld
arouse your suspicio ns. Ad
di ti on al coup l i ng In
switc hes is another suspec t.

4. Shie ld p lacement: Be
su re that yo ur shielding ef
for ts are adequate to the
needs . Usi ng addit iona l

screws, add in g tops to en
closures, being sure shields
extend beyond the edges of
compone nts they shield,
making sure cab les have
good chassis gro unds for
their shields- t hese points
shou ld al l be remembered,
as well as others wh ich
handbooks can provide in
detail.

5. Electronic iso latio n:
Chec k al l fil te r chokes and
bypass ca pac itors to see
that they are where they
sho uld be and that they are
of the proper va lue. Cou
pling ca pac itors associated
with rf cho kes and bypa ss
capac itors, as in Fig . 6, form
a type of filter. A filter may
be defined as any device
whi ch sepa rates energy into
two o r m ore paths. If the
co upl ing capacitor, say in a
powe r am plif ier, is too
small, rf w il l be forced into
the dc lines. If the cho ke or
bypass capacitors are of the
wrong va lues, they will aid
rf in reaching the power
supply. From there, rf ca n
travel to everywh ere el se
that you do not wan t it. Use

feedth rough capacitors for
run ning power into any en
closed subunit. Add further
filt ering i f you think rf
might be a problem. Check
each circu it for eac h stage
to be sure that al l filtering
(and thi s includes things as
simp le as tuned ci rcuits) is
adequate. The l ist of elec
t ronic isol ation techniques
is far longer than th is note
can give a hint of. The key
thought is thi s: Be thor
ough! Eve ry prob lem you
anticipate in advance is one
less problem you will fa ce
later and one less ci rcuit to
be need lessly torn apart
after you build i t.

Build ing and Testing
One Stage A t A Time,
Cumula tively

Bu ild ing you r well -de
signed pi ece of equipment
is not ju st a matter of good
co ns t r uc t i o n p ractice .
Certain ly, you shou ld al
wa ys adhere to the prac
t ices whi ch the handbooks
and va rio us articles show.
Practi cing the sk i l ls of
mounting components, sol
dering, ca bl ing dc leads,
and the like should be part
of every project. They will
vary in part with the type of
co ns tr uc t io n tha t yo u
choose. The reason these
pract ices will not be re
viewed here is that you
sh o u l d h a ve tho ught
through them in the preced
ing stage of selec t ing ci r
cu its, acq uiring parts, and
pl anning your layo ut.

The actual process of
buil ding is one of putting
these practi ces to use in a
way that will best ensure
that yo ur uni t will f unction
as desired. This happens for
the home builder only if he
combines bu ilding and test
ing and takes one stage at a
time, Remem ber th at your
project is not a kit, engi
neered to be repeated in
the home. K it manufac
tu rers can have you work
on widely separate subunits
of the kit at the same time
because they have made
the un it work a number of
t imes already. For you , the



ho me builder, thi s is the
f irst time. Therefore, to be
sure that every subunit will
contri bute to the whole in a
way to meet yo ur design
specifications, you must
build and test t hem as you
go along.

Besides, it is much easier
thi s way. O ne reason for
suggesting ea rlier that you
bui ld in te rms of subunits
was to perm it you easil y to
accom p l ish t h is step-by
step procedure. A good way
to think of t he building and
testing procedure is to ca l l
it " ci rcu it adjustment. " You
will be combining your ci r
cuit parts in order to make a
circuit wo rk. Notice t hat
you w ill not be building and
then see ing if t he uni t
works. Instead , you are go
ing to do what you must to
mak.e it work . Often we
t hin k of ad j ustme nt as
changing the sett ing of a
po tent iometer, a variable
capacitor, or a slug-tuned
coil. But , every c hange
made in the va lue of a bias
resistor - even if i t m eans
ta k ing out a fi xed-val ue
pa rt and putt ing in an
other - is al so a circu it ad
justment.

Among t he other replace
ment adjustments you may
have to m ak e are these:
repl ac ing an active device
with one having higher/l ow
er gai n, adding chokes and
bypasses, re routi ng leads,
rew inding coils, rep lacing
capacita nce-division net
works , c hanging re sistor
and/or capacitor va lues in
t iming ci rcuits, alter ing sup
p ly vo ltages , r e v i s i n g
ground paths. And these are
on ly a few of t he possib il
it ies. Luck ily, you w il l have
to conside r o nly a few of
these possibilit ies for any
one stage that you build
and test. I f yo u hav e
tho ught through t he earl ier
st ag e s of des ign , the
number of poss ib le adjust
ments will be minimal. (But
rem em ber t hat M urphy
lu rks in the backgrou nd to
make a l iar out of m e.)

Bef ore getti ng to t he
build ing process itsel f , let' s

spend a moment t hink ing
about test equipment. Most
hams would love to have a
com p letely-equ ipped l ab
oratory bu t do no t have the
cash o r the space to pu t o ne
toget he r . Short of tha t
ideal , w hat equipment is
the most necessary? The
answer to this q uestio n wil l
vary wit h the ki nd of proj
ect you are bu ilding. The
two most basic instruments
for every pro ject, however,
are t he VTVM and t he
YOM. The VTVM is for volt
age and resistance mea
surements. The YOM is for
current measurements. If
your p ro jec t deals with rf
t hen you should have an rf
probe for the VTVM. In ad
d ition , a grid-d ip oscil lator
perm its pre-adjustment of
tu ned circuits and a basket
f ull o f other handy tes ts. A
good gdo also w ill function
as a sensitive wavemeter to
sniff out spur ious e mis
stons . Oscilloscopes and
frequency counters are use
f u l, bu t if you are just begin
ning to put your workshop
together, save them for
later and begin with the
essentia ls.

Fo r digital work, t he
VTVM and the YOM are
st i l l basic. A d igita l probe to
indicate device logic state
is handy, but a scope is
probab ly the best item to
determ ine the pulse t rai ns
and shapes. Thu s, if your
projec ts are going to be
m ostl y digital, then a scope
takes much higher priority
on the test eq uipment list.

Fina lly, you should have
'a va riety of signal sou rce s
and signal decoders . That
is, a variety of osc illators
and receivers. If you are
bui lding a t ransm itter, an
allband receive r - however
inexpensive - c an be ex
t reme ly usefu l: It can tell
you where you r osci l lator
signals are (as wel l as if t hey
exist), and the S-meter can
help you peak up a ci rcuit.
For rec eivers, you need sig
nals fo r rf , i-f, and af test ing.
Often t hese can be m ade
up from junk-box parts as

you go along . Lab-grade
genera to rs m ay be more ac
curate, but they are al so
many t imes more expe n
sive. The cheap and easy
way is usua l ly more than
good enough to get a unit
ful ly and sat isfactor i ly
fu nc tioning. If you then
want to perfec t adjust ment
to the last gnat's hair , there
is usua lly a well-equipped
ham in the area, o r perhaps
a f riendly tec hn ical school,
a servicem an, o r even a set
up at a hamfest.

W ith these thoughts in
m ind, let' s begin the pro
cess of bui ld ing and testing.
Beg in a lways w it h the
power supp ly. Beg inning
here has severa l advan
tages. First, power becomes
avai lable to al l t he stages.
Second, you can run your
dc cab ling aro und the chas
sis or case before add ing
other parts. Third, you can
assure you rsel f that al l re
qui rements for regula tio n,
ripple, and lo ad capab il ity
are going to be met.

The next stage depends
upon t he un it you bui ld. In
genera l, there are on ly re
ceivers and transm itte rs,
that is, signa l generators
and signa l decoders. Test
equ ip ment, suc h as fre
quency counters and osci l
loscopes, are sim p ly spec ial
types of decoders. Fun ct io n
generators and aud io oscil
lators are in a famil y with
t ransm itters. The refore ,
t here are on ly two building
progress ions you have to
th ink about.

For decoders o r receiv
ers, begin with t he output
stage. In a receiver, t hi s w il l
usual ly be the aud io stages;
in a counter, it w il l be t he
visual readout. W hatever
the device, it is usua lly easy
to pro v ide inpu ts to check
t he proper ou tput of the
stage. A ll other stages w il l
work progressively into th is
one. If you are not su re this
stage works, then w hen you
build another, you w ill not
know whic h of t he two
stages needs adjustment. If
i t does work, t hen you r po-

tentia l probl ems are cut in
hal f . The trick is to work
backwards toward the in
pu t to the uni t, testing each
circuit and each subunit as
yo u go. This does not mean
you may not want to al ter
som ething in a later stage
afte r ad di ng the ea rlie r
ones. It does mean that you
w il l have the best chance of
making the entire unit fu nc
t ion as you planned .

For t ransm itters and ot h
er signa l generato rs, begin
at the opposite end. A CW
tran sm itter mi ght begi n
w ith the vfo. O nce thi s
works, m ove to the hetero
dy ne ocs illato rs and mixer.
Finally, tackle the amplif ie r
trains. For an SS B transmit
te r, you might begin with
the aud io stages. Then work
o n t he ca rrier generator.
Next comes the balanced
m odulato r, the sideband
f ilters, the vfo. the mixer ,
the heterodyne osci l lators
and mixer, and f inally the
ampl ifier stages.

In al l o f yo ur work , add
accessor ies last . VOX, elec
troni c T-R swi tches, side
tone moni tors, and the like
are al l add itions to the
basic unit and shou ld be
deferred until you are sure
t he basic unit functions
correctly . O n the other
hand, be sure you disti n
guish between accessor ies
and essentials. A lthoug h a
b lo cked-gr id key ing net
work is not pa rt o f the sig
na l generation t rain , it is
essential to a CW trans
m itter and shou ld be devel
o ped with t he m ain part o f
the ri g. Likewise, ave. if
essent ia l to a receiver de
sign, sho uld be begu n as
soon as you reac h the stage
from whi ch it is deri ved .

Figs. 7 and 8 i ll ustrate the
progressive bu i lding p ro
cess for two smal l pro jects.
The o rder of bu ilding and
t esti ng ca n be alt ered
somew hat. You might begin
on a receiver with the high
band conve rters, using an
ava ilable recei ver to c heck
t hem o ut, bu t the general
pr inciples given here are a
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sound way to begi n you r
thinking. If you va ry them,
you shou ld be clea r in you r
own mind just why you are
depa rt ing fro m them and
wha t advantages you will
gain .

Circuit Interaction:
Spurious Oscillations a nd
Emissions

While bu ilding a nd test
ing each stage of the un it,
yo u should be aware of ci r
cu it prob lems whic h might
occur and what corrective
actions you can take at this
stage of the design process .
Most of them have to do
with oscillation a nd t he
mixing of oscillations. In
transm ttters. we refer to
har monics, pa rasitics, a nd
spu rious e miss ions . In re
ceivers, we te nd to think of
" bird ies." W hatever we cal l
the effects, there are o nly a
few basic causes and cu res.
Here is a sta rte r li st.

1. Amp lifie rs on a high:
The wi re leads and the com-

pone nts associated with a n
a mp lif ie r ca n produ c e
osc il lations at some unpre
d ic t a b le ve ry hi gh fre
quen cy. This is t rue of bot h
tube and so lid-state a mpli
fiers. W he n b uild ing an
amp lifie r, check it in oper
ation with a se nsit ive wave
meter tuned th ro ugh the
range from 50 to 200 MH z.
If you de tec t any osci l
lat ions, the usua l met hods
of addi ng parasitic suppres
sors to the p late leads of
power tubes o r adding a fer
ri te bead to t he collector
lead of a tra nsistor will us
ua lly ta ke ca re of the prob
lem.

2. Amp lifiers on a low:
Tra nsisto r am p lifie rs are
subject to low-freq ue ncy
osci llat ions (which a re no t a
prob lem with tubes). Addi
ti o nal bypassi ng w it h
va lues fro m .1 to 1 uF in the
collector su pp ly lead wi ll
usua lly elim inate this prob
lem.

3. Spu rious mixing: Mod-

ern equipme nt, especia lly
for rf. us ua lly conta ins
seve ra l osci llators. There is
no telli ng whe re, in a ll the
c ircuit ry, that signals from
the m may m ix a nd produce
new freq uencies e ithe r in o r
out of t he ha m ba nds. Ca re
fu l sh ield ing of circuitry
a nd rf leads wil l often cu re
this proble m by e nsur ing
that signa ls go o nly to the
stages in which t hey a re
su pposed to be mixed. Spu
rious mixi ng of signa ls can
result from rf gett ing into
de lines from improper lead
d ress, as we ll as from d irec t
rad iation. Thus, t he re may
be several things to check.

4. Harmoni cs: Osci llators
have harmonics wh ich may
cause problems. The har
monics may produce di rect
ou tput o r t hey may mix
with othe r signa ls to pro
duce new signa ls. In rece iv
ers , t hese new prod ucts can
sho w up as "bi rd ies," i.e..
steady o r warb ling tones
that show up at a ce rtai n

poin t on the dial . In tra ns
mitters, the products, if in
the ha m band to which the
a mplifier is tuned, can show
up as a we ll-amplifi ed sig
nal, but not in the place you
think yo u a re opera t ing. If
you e nc o unter a ny of these
proble ms, c heck the har
mo nic freq uencies of a ll
osc illators and see if a ny
m ixed combina tion might
produce the problem . The
c ure may involve shie ld ing
a nd lead d ress, but a trap,
placed in the o utpu t of the
off e ndi ng osc illato r a nd
tun ed to the troublesome
harmoni c, can ofte n el imi
nate the diffi culty.

The list of possible prob
lem s could be exte nded. In
t ra nsmi tters, sta ndard pre
ca ut ions aga inst harm onics
sho uld be used. In one form
or another , these precau
tions apply to a ll signa l gen
e rato rs. In recei vers o r de
code rs, precau tions should
be ta ke n at the inpu t o r ear
ly in t he equ ipment to pre-

Fig. 7. Stages in the construction of a low-power solid-state
CW transmitter for 40 meters. a) Building and testing the
power supply. b) Building and testing the 7·MHz vfo and
buffer stage. c) Adding a tuned amplifier and testing for
feedback to the vfo. d) Adding a keying transistor to key
the buffer and amplifier. e) Adding a second power ampli
fier and half-wave filter; testing power levels and signal
purity. f) Adding a CWX circuit to provide power with the
first di t and delay removal of power for 1 second after
transm ission is complete; acts as a T-R switch.
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article has been to develop
a step-by-step think ing pro
cess so that a new Genera l
class ham can move from
so ldering ci rcuits to design
ing hi s own equipmen t. It is
based on the premise that
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Fig. 8. Stages in the cons truction of a 10-meter converter.
a) Building and testing of the crystal oscilfator; without the
oscillator, no conversion will be possible. b) Adding the
mixer. c) Testing the basic converter fo r mixer alignmen t.
d) Adding a buffer/i-f amplifier with low gain and low-im
pedance output. e) Adding an rf amplifier for additional
gain. f) Testing the complete converter, noting operating
voltages and performance figures for future re ference.
Al though this procedure looks elaborate for a small pro j
ect, it is, or should be, the natu ral procedure for a pro ject
such as this. Unlike building a k it, there is no point at
which I could say that the unit work ed right the firs t time.
In fact, even at stage t, when the unit was working well, f
decided to see if f could make it work better by controlling
the rf stage with eve derived from the receiver.
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unit. There is a third possi
ble use: If you ever have the
urge to write up the project
fo r a ham magazine, you
wi ll have all the infor
mat io n at your finger tips.

The main purpo se of thi s

design process proceeded
By now, it not only has a
collection of objective lists ,
block diagrams , circuits,
and notes, but also has lay
out drawings and other
notes you entered while
adjusti ng the ci rcuits you
built . At this point, it will
pay to add t he following:

1 . A clean sc he mat ic of
the fi nal unit, jus t as you
finished it. Th is drawing can
be broken up into sec tions
according to the subunits
you built, or it can be a
single large drawing . The
subunit system of drawing
does tell you where every
part is, and this may he lp
you la ter when your clea r
memory has dimmed be
cause you have been build
ing other pie ce s of eq ui p
ment.

2. Clear drawings o f the
fron t pane l, rear pane l. and
chass is o r subunit layouts,
just as you finally built
them . These can replace
some of your earlier
sketches (but save those
earlier sketches if they con
tain ideas that may be use
fu l to other projects).

3. Notes on the ty pica l
operat ion of the unit. Fo r
tran smi tt ers, this may in
cl ude tune-u p procedures,
neu trali za t ion procedures,
and the like. For receivers,
this list m ight contain the
effects of controls and their
interaction, the most useful
ways to null out unwanted
signals, and other operating
procedures .

4 . Notes on signa l and dc
voltages and device cur
rents. These notes, which
can also be entered onto
the sc he mat ic diagram, pro
vide a record of wh at cond i
t ions are no rmal fo r the
unit. If you ever have to
tro ub leshoo t the un it, they
can help you locate a
trouble source fast.

The purpose of these
notes is twofold . First. they
aid you in any later ser
vicing and main tenance
work. Second, they provide
opera t ing no tes sho ul d you
ever sell o r give away the

ve nt al l bu t the des ired sig
nal from appearing in the
output. eit her as a fa lse sig
nal or as a mixing or dis
tortion product .

The essence of this list ,
however, is to make you
awa re of some typical prob
lems that show up in the
building process, prob lems
wh ich ha ve sim ple cu res
which may be added to the
ci rcu it wit hout affect ing its
ma in funct ion. If you clean
up each stage as you pro
ceed, then you cut down
the possible causes of such
problems. In transmitters,
they ordina rily will be
caused by the new stage It
se lf o r by the new stage in
combinat ion with the pre
ceding stage. In receivers,
the probl ems are usual ly
traceab le to osc illa tors mix
ing somew here. The simple
cures will tak e ca re of be t
ter than ni nety percent of
t he cases. And the proce
dure of build ing a stage at a
time will usually make lo
cating and curing the prob
lem an easy matter .

The effect of building
and testing as you go, one
stage at a time, is tha t you
acc umulate a funct ioni ng
unit. If you attend not o nly
to the fac t of a circui t' s
functioning but a lso to its
sensitiv ity , o u tpu t level,
and all the o ther fac tors
you noted dow n while de
signing the unit, the final
adjustment will yield a
piece of equipment ready
for use. Close the lid, label
the switches and controls,
clean the hand ling smudges
from the case, and beg in us
ing your equipment. The
o nly question left will be
your sat isfa c tion: Will it be
greate r the first time it
works o r when you sudden
ly rea lize a year la ter that it
still works and as well as
many commercial pieces of
equipment?

There is one other ques
tion: What will you want to
build as you r next project?

Be fore cl o si n g , we
should take o ne more look
at the notebook you have
been acc umulat ing as the
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clear as to what features
are important to you and
which are extras you can do
without. By loo king at a
manufacturer's literature,
you can learn how he has
des igned the equipment to
fulfill those fun ctions, and
what circu its he has chosen
to sa tisfy each block sub
fun ct ion . Exam ining the
parts layout and the con
st ruction techniques, with
an eye on what advantages
he wa nted to gain and what
pote n tia l p roblems he
wanted to overcome, can
teach you much about the
interac t io n of the e lec
tronic and physica l d imen
sio ns of rad io equipment.
All of this will not on ly
make you a more intel
ligent buyer. but it will al so
aid your understandin g of
t he equipm e nt a s you
operate it a nd perform
maintenance upon it. And
this can add a new satis
fact ion to you r experience
in amateur radio, .

July 2 S - 27 . 1980
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clear think ing is nine-tenths
of the battl e to successful
design and build ing. The
steps given he re are a ids to
clear th in king. As such, they
have no magic. As you pro
gress in the art of design.
you will begi n to a lter them
to suit you r own individua l
way of going about things.
More and more of the work
will become natu ra l and re
qu ire fewer checklists and
notes. But having a work
able system to begin with
can make the process of
growth more ra p id and
more successfu l. I hope
that this art icle will aid the
process and encou rage you
to design and build .

The thoug ht process
desc ribed here is also use
ful to those who do not plan
to bui ld , however . The
stages of th inking can hel p
you to e va lu a te c o m
me rci al e qu ip ment. By
th in ki ng through your ob
ject ives in having a piece of
eq u ipment, it becomes
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FT·707 w~h Optional FV-7070M
& scanning Microphone

• Choice of 2 rates of scan
• Remote scanning from microphone
• Scans in 10 cycle steps
• Synthesized VFO
• Selection of receiver/transmitter functions

from either front panel or external VFO
• "DMS" (Digital Memory Shift)

FT-707 is shown with
optional FV-707DM VFO
& 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 watts output on 80-10 meters and operates
SSB, CW, and AM modes. Don 't letthe small size fool you! Though ilis not much larger than 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/10 dB 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

• Fast/slow AGC selection
• Advanced noise blanker
• Built-in calibrator
• WWV/JJY Band
• Bright Digital Readout
• Fixed crystal position
• 2 auxiliary bands for future expansion
• Unique multi-color bar metering-monitors

signal strength, power output, and ALC voltage .

Impressive as the "WAYFARER" is its versatility 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.

YAESU ELECTRONICS CORP., 6851 Wa~all Way, Paramount, CA 90723 • (213) 633-4007

YAESU ELECTRONICS Ea.tarn service Ctr.,9812 Prlneeton-Glandale Rd.,Clnclnnatl,OH 45246 eo

V" Rf!3der Service_see page 195 73 Magazine. Ju lY,1 980 43



Richard C. Force WB1ASL
Box 78
Greenfield NH 03047

Top-Banding the DX-60B
- put a classic rig on a classic band

Photo A. Bottom view of the DX..f>OB. Coil L2 with the additional coil winding is at the up
per le ft. The additional capacitor across C21 can be seen at the lower lef t.

A fter hav ing my interest
in 160 meters kindled

by reports of increased ac
tivity and by reading a num
ber of art icles in recent
magazines concerning the
" top band," I dec ided that
I, too, wa nted to share in
some of the excitement

Because my present HF
transceiver does not in
clude that long-forgotten
range of frequencies, 1con
sidered either buy ing a new

transce iver or bui ld ing a
transmitter and using my
Hammarl und HQ-145A re
ce iver After invest igat ing
the purchase of a new trans
ceive r, I decided that that
would best be put off until
f inancial ly bette r t imes.
Regarding the build ing of a
t ransmitter, there appeared
to be ma ny schematics
avai lab le, but the parts for
the h ighe r po wer un its
seemed to be d ifficult to

obtain. I thought I wou ld
like to learn a little more
about the band by ope rat
in g w i t h hi gh er powe r
before going Q RP.

One day whil e I was op
erat ing RTTY with m y
Heathkit ! OX-60B on 20
meters, i t suddenly oc
cu rred to me that the OX
bOB migh t not be too d if
f ic u lt to convert to 160
meters. Afte r looking at the
assembly ma nua l and sche-

matic. I realized that I was
right. And, not only would
t he transmitter give me 90
Watts on CW, but it also
wou ld give me AM phone
ab il ity. This mode is st i l l
pre tty popular on 160.

The OX~60B cost about
$90 new and was designed
for Novice and General use.
The inclusion of AM phone
made the transm itter ob
solete before its time, and
many sti l l can be pu rchased
through class if ied ads and
flea m ark e t sa les for
aro und $30-$40.

Since the circuit of the
OX-60B uses a c rysta l
osc i l la to r, d r ive r , a nd
amp lif ie r in the rf stages,
on ly two tuned ci rcu its
must be changed to use the
unit on 160 meters . W ith
the l bO-meter convers ion
added, the transmitter can
be used on all bands, 40-10
meters, but the case will
have to be opened and
jumpers added to use the
transm itter on 80 meters.
Since the onl y other use I
have for the transmitter is
on RTTY and I very seldom
leave 20 meters on that
mode, this was not much of
an inconvenience for me.

The m odifi c at ion in
volves the rem oval of coils
l 2 and l3. These coils have
to be taken complete ly out
of t he un it to make their
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Photo B. The new winding on L3 shows in this top view of the DX-60B. The additional
capacitor a cross C12, C23, and C24 is not shown, bu t the solder point is shown on the
frame at the rear of the capacitor.
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Make sure the wire from
the Bn-meter termina l on
the co il is not touching the

Fig. 2. Modificat ion o f D .
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soldered to the new termi
nal. Al so, solder the wire
from the low-pass filter to
the new term inal . Under the
chassis, so lder all the wires
back to the switch in the
same o rder in which they
were unsoldered. The new
wi re from t he new coil ter
minal is so ldered to the
8D-mete r switch termi nal.
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mount ing Jug at the end of
the coi l. Solder both ter
mina ls.

Attach a le ngt h o f insu
lated #12 AWe wire to the
new term inal a nd bend it so
that it will fit th rough the
opening in the chassi s to
the switc h when the co il is
remo unted . Then re insta ll
the co il.

Fig. 1. M odification of L2.

An extension may have
to be so ldered o nto the wire
from capacitors C22. C23.
and C24 so that it can be

,..
eo,~ --

line with the coil termina ls.
Make sure that thi s hole is
not closer to the end of the
coil form tha n the e nd of
the mounting lugs. This is to
ensure that the new coil
which is to be wound will
not short on the mounting
lugs. Aga in insert a bare.
large-diameter wire t hrough
the ho le and bend it inside
the co il fo rm. Thi s wire ca n
be bent in a loop on the out
side of the form . It will act
as a te rminal for the 16Q
meter coil.

Bend the wire co ming
from the 6O-meter terminal
of the coi l ou t a t a right
angle to the coil so that
whe n the coil is remoun ted
it will po int toward capaci
tors C22. C23. and C24.
Also. solder a length o f #18
AWe ename l-covered wire
to the 8D-meter coil termi
nal. W ind 35 turns o f thi s
#18 wire o n the form be
tween the 8D-meter co il ter
min al and the new terminal
at the e nd of the co il , in the
sa me di rection as the orig
inal co il. Again , th is section
will have to be scramble
wound to fit in the spac e.
Make sure that this wire
d o e s not touch either

modifi cation possible.
After the removal of co il

l2. drill a no ther hole in the
coil form as close as possi
ble to the end of the form
away from the mounting
terminals. This ho le should
be in line wi th the hole far
thest from the so lder term i
nals.

Unsolder the wire from
the terminal connected to
the 8O-meter switch con
tact. This is the wire which
comes from the ho le far 
thest from the terminal s.
Pu ll the wire back through
the hole . Then insert a short
piece of bare large-diam
eter wire into t he hole .
Bend the wi re inside the
coil fo rm so tha t it cannot
be withdrawn. Attach the
wire whic h was unsoldered
from the terminal to this
large-diameter wire on the
coil. tak ing up a ll of the
slack . Also attac h one end
of an e na mel-covered #26
AWe wire to the large
d iameter wire . Co nt inue
winding th is piece of #26
wire around the coil form in
the same direction as the
original co il. This additional
coil should co nsist of 40
turn s and must be scram
ble-wound to fit in the
space between the large
diameter wire and the new
hole. After wind ing the 40
turns. feed the wire through
the new hole a nd down
through the co il form to
where the o rigina l wire was
unso ldered from the 8D
meter switc h term inal.
So lder this new wire to the
term inal. The large-diam
eter wire will be used as a
shorting terminal to restore
the transm itter to 8O-meter
operation. l 2 can now be
reinstalled into the un it as it
was o rigina lly.

Remove coil U by un sol
dering the wires on the
bandswit ch under the chas
sis. Then unsolde r the wi re
fro m variable capac itors
C22, C23. and C24 and the
wire from the low-pass filter
at the coil.

Dril l a new ho le in the
coil form at the e nd closest
to the mount ing lugs and in
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Photo C. A front view of the DX-60B with its top cover removed.

capacitors or ground. A
small piece of plastic elec
trical tape can be placed
over the exposed end of the
wire, and then the wire can
be bent unde r the coil.

Locate the 6B-pF capac
itor (C21) unde r the chassis.
This capac itor is connected
from the bandswitch. Place
a SQ.-pF capacitor in parallel
with this capacitor.

This completes the con
version. If the transm itter
does not load correctly on
160 meters, an additional
capac ita nce may be need
ed across capacitors C22,
C23, and C24. This capaci
tor can be soldered from
the terminal of one of the
capacitors directly to the
frame of the capacitor. Try
about 500 pF at 1000 work
ing volts to start.

The trans mitte r will now
work on all bands indicated
o n the fro nt panel band
sw itch , except tha t t he
8O-meter pos ition will now
be the 160-meter position.
(Of course. if the capacitor
was added across C22. C23.
and C24, it will have to be
removed to restore correct
load ing on the other bands.)

To resurrect Bu-meter op
e ra tio n, three steps must be
taken. A shorting wire must
be connected fro m the
junction of the new coil and
the original coil of 12 to the
8O-meter terminal on the
bandswitch. The wire from
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the 8O-meter terminal of
coil l3, which was bent and
taped, must be connected
to the wire from capacitors
C22, C23. and C24 to the
coi l. And the 50-pF
capacitor must be removed
from across the 68-pF
capacitor near the band
switch.

let' s get back to 160
meter operation. Install a
160-meter crystal in any
one of the four crystal posi
t ions. Connect a dummy
load of SQ.-O hm impedance
to the antenna jack at the
back of the transmi tter .
After the set warms up in
the sta nd by position, check
to make sure you have the
crystal selector switch in
the correct position. Set the
drive level to about 2 % on
the front panel. The final
tun ing capacitor shou ld be
set in the au-meter region,
and the fi na l lo ad ing capac
itor should be turned fully
counterclockwise. Set the
meter switch to the grid
position and turn the func
tion switch to tune. Quickly
rotate the d rive tuning con
trol for maximum grid read
ing, then set th is readi ng to
2.5 rn A on the meter using
the drive level control. At
t his point. use a good
rece ive r to check the out
put of the oscillator. listen
on the 160-meter band for
the purity of the oscillation
and then check 80 meters

fo r the harmonic, which
should be down in signal
st rength from the primary
frequency on 160 meters . If
for some reason t here
was a wiring error in the
conversion of t he d river
tu ned c ircuit (l2), it is possi
ble tha t the drive r cou ld be
acti ng as a doubler and put
ting out most of its signal in
the 8O-meter region. There
fore, if the 8O-meter signal
is stronger than the 160
meter signa l, go back and
check the wiring of L2. (As a
poi nt of fact, Hea th kit sug
ges ts t he use o f 160 
meter crys tals in this trans
m itte r for use on the
BO-mete r band - befo re
modification, of coursej

If all seems to check out
all right up to this point,
you can proceed with the
tu ne-up.

Set the meter switc h to
the pla te po sit ion and turn
t he funct ion switch to the
AM posit ion . Quickly ro
tate the final tuning control
to obtain a dip or minimum
plate-current reading on the
meter. Next, set the func
tion switch to the CW posi
tion and. whi le ma intain
ing min imum p late current
with the final tuning con
trol, start inc reas ing the
lo adi ng with the fina l load
ing control. With an ind ica
tion of 100 mA, the trans
mitter will be running at 75
Watts input, and with a

readi ng of 150 rn A, the in
put power will be 90 Watts.
At this point, if you cannot
get sufficient load ing to
ac hieve the desired input
powe r, t ha t c a pacitor
wh ich we discu ssed before
will ha ve to be added
across capacitors C22, C23,
and C24. Begin with either
500 pF or 1000 pF at about
1000 working volts. This
should allow you to load
the transmitter to its max
rmum power.

Afte r you have the load
ing straig htened out, agai n
switc h the meter switc h to
grid position and set the
d rive level to 2.5 mA on the
mete r. Again, check the
plate current and rese t your
dip with the final tuning
control. Then set the func
tion switch to standby.

To transm it on CW, mere
ly inse rt a key in the key
jack, and when you are
ready to trans mit, switch
the func tio n control to the
CW position.

To transmit on AM
phone, remove the key and
connect a high-impedance
microphone to the micro
phone jack. When ready to
transmit, tu rn the func tion
switc h to the AM po sit io n.

I've had many happy
hours o perating the OX-60B
o n 160 meters and Iam sure
you will, too. With the use
of the proper antenna, it
will perform beautifully
and give you a signal you
can be proud to rad ia te.

The one drawback to the
rig as desc ribed in this a rti
cle is that it is c rysta l con
tro lled. I have added a
home-brew vfo which can
be plugged right into the
DX-60B, and with this ac
cessory, operation was
made much more pleasant
and contacts became easier
to initiate. In a fut ure art i
cle. I will desc ribe th is vfo,
which cost only a few dol
lars to const ruct, hu t added
so much to t he rig.

But. even when you are
rockbound, the OX-60B can
give you many enjoyable
hou rs exploring the " to p
band: ' .
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Carl C. Drumeller wsu
j814 NW ss Street
Waf( Acres OK 73/21

Forward into the Past!
- a solid-state restoration project for a vintage Be receiver

Fig. 1.

that stage . A se m i
educated guess would be
that thi s provided neutral
ization for the stage.

In common with the
usual design of batterv
powered receivers of its
day, this one derived grid
b ias voltage from the IR
drop ac ross tube filaments.
This feature necessitated a
complete redesign of bias
ing ci rcu its, incl uding tha t
of the age bu s.

The job was tackled in
three stages. Real ly, fou r, if
you count the power sup
ply. I took the coward' s
way out, and bought one
from Radio Shack ! (It was
their catalog no . 22-1 24,)

The first e lement is il
lustrated in Fig. 2. which
sh o ws the frequen cy
co nve rsi on stage only. This
stage required more work
than all others co mbined .
It was a hellcat, pure and
simple! The diffi culty lay
in getti ng the oscillator to
perfo rm properly over the
de s ired freq ue ncy spec
trum .

As shown, the o rig ina l
co nve rte r tube wa s re
placed by two tra nsistors,
o ne as the " first detector"
(as we used to cal l them)
and t he othe r a s the loca l
osc illator. The o rig inal

..,...,
• ••

The o rigina l ci rcuit IS

shown in Fig. 1. You'll note
that it shows a somewhat
conventio na l superhetero
dyne configuration , re
markable only in severa l
oddball qui rks. O ne of
t he se, in tro d u c e d fo r
reaso ns known o nly to God
and the Philco enginee rs, is
the a pp lication of a direct
current b ias to two O.OS-uF
ca pac ito rs. Anothe r, is a
t h ird w ind ing on t he
se c o nd i n t e rm ed ia t e 
f reque ncy t ransfo rm e r
which ca rries bias to the
screen-grid of the tube in

!

... ~ ... _..... - .~.. ~

~7J",! "
J I I •. ,,'. ,

, ,,,,,,,Y-t-+--t,!!
r- . ,

"

means of a vib rator. He
wanted its appearance un
c hanged. That meant leav
ing the tubes (all shot) in
their sockets. It al so meant
using the original coil s and
tuning ca pacito rs, as he
wanted the dia l calibration
to remain meaningf ul.

After some hesitatio n, I
undertook the job. The ec
tual ma n-hours we re no t
recorded, but t hey would
not truly be ind icat ive of
the task, because I pursued
many fa lse t ra il s before ar
ri ving at the circu it ulti
mately used.

•••

'I,

W hat do you do when
you have an old

broadcast receiver mount
ed in a beautiful co nso le
cab ine t and you can't buy
tubes for it? Why, you con
vert it to so lid sta te !

A friend approached me
with just suc h a project. He
had a Philco broadcast and
shortwave re ceiver , one
that his grandfathe r had
used when living o n a fa rm.
It was battery-operated, us
ing 'l .a-vol t se ries tu bes,
but powered from a six-volt
storage battery and deri v
ing its plate voltage by
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Fig. 2. The dual-band antenna and local oscillator section, plus the firs t i-f transformer.
The FE r s may be RCA 40673, f CC 222, o r Motoro la F2oo4. The zener d iode ;s a Motoro la
l0412. Parts not iden t ified are original components. The 6-po le single-throw switch is the
bandswitch.

Fig. 3. Intermediate-frequenc y amplifier, demodula tor, and f irst audio amplifier stages.
The FfTs may be 40673, f CC 222, or Motorola F2004. Any signal diode will suffice for the
demodula to r. Try various N PN bipolar trans istors to select one fo r bes t gain and lowest
noise, then ad just b ias for best fidelit y.
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pedance of the age res is
tor; the la rger one couples
from the low impedance of
the vo lume control to the
inpu t of the bipo lar tran
sistor. The va lue o f the
'l Sk-Ohm resistor formi ng a
pa rt o f the biasing netwo rk
was determ ined by an em
p irica l method . A s ine
wave aud io signa l was in
troduced into the input c ir
cui t at a low level. The
wavefo rm at the stage's
o utp ut was o bserved on an

A signa l diode is used for
the second detecto r. The
two 1QO-pF capac ito rs a nd
their associ a ted 51k-Ohm
re si stor a re co n t a ined
wit hin the can of the
o riginal i-f t ra ns fo rmer.
Both af and age voltages
a re taken off the hot side
o f a O.S-megohm resistor.

For the fir st af st age, a
dual se t of coup li ng (iso
lati on ) capaci to rs is em
ployed . The sma lle r o ne
co up les from t he high im-
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se lec t ivity.
Fig. 3 shows the i-f stage,

the " seco nd de te ctor," and
the first af stage . Note the
use of l DO-O hm se ri es resis
tors fo r the dra in and #1
gate of the active device.
These, p lus t he 10k-Q hm
resistor in pa rallel wi th the
pr imary of the seco nd i-f
transformer, are needed to
cu rb a tendency to osc il
late . O ne can understand
the use of tha t third win d
ing o n the transformer !

•

coils, padd ers, trim me rs,
a nd va riab le capacitors
were used without modifi
cation. And that created a
prob lem!

You might think, as I did,
tha t modern ac tive de
vices , wit h t hei r much
supe rio r mutua l conduc
tance, would o scillate with
th e grea tes t of a lac ri ty .
Hahl Afte r tryin g the hot
tes t bipola rs. the hottest
junct ion field-effect, and a
va riety of ins ul ated-gate
f ie ld-effect t ransisto rs, I
ended up with one of the
latter . Both gates were
paralleled . This one ,
suitably cajo led , osci llated
with vigor a t m id-freq uen
cies and with e nerva tion at
e ither ex t reme. But it did
osci llate! That is, it pe r
formed sa t isfac to ri ly o n
the Be MF band , but poor
lyon the HF band . It ha d
too much feed back on that
frequency range. A 40k
O hm resistor ac ros s the
gate coil brought the osctl
lations under control.

Note that the drain
voltage of the oscillator is
regu la ted a t nine volts by
means of a zener d iode.
Also no te the use of two rf
cho kes in se ries, o ne of 2.S
mH a nd one of 30 rnl-i . Two
are needed for the frequen
cy range, which is from
0.55 MHz to 18 M Hz . The
associated capacitor (9B in
the original ci rcuit) is a part
of the frequency-dete rmin
ing circuit. and a very high
impedance is requi red at
the " t o p end " of the
cascaded rf chokes .

Two bypass capacitors
a re used ac ross the sou rce
bias re sistor to ensu re a
low reac tance to ei ther HF
o r MF current.

You may q uestion the
use of a loadi ng re sisto r
ac ross the secondary of the
first i-f transformer. It does
tame the wildness of the
stage, and introduces only
a moderate deterioration
of select ivity. There 's a
certa in amount o f regener
a tio n in the stage, which
tends to provide enhanced
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Fig. 4. Audio power amplifier uses Ra d io Shack LMJ8J.

o sc il loscope. Th e n t he
leve l of the input signa l
was advanced unti l distor
tion wa s observed on an
audio volt age crest. The
value of the resistor was
adjusted until . when over
loaded with aud io input.
the stage went into limiting
simu l taneously o n bot h
posi ti ve -go ing and ne g
auve...gomg peak s.
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It wa s noticed tha t this
stage developed a n ex
cessive hum when the gain
co ntro l was set at zero
signal input. The addition
o f a 1k-Ohrn resistor in
series with the gate cured
the hum.

An audio power ampl i
fier Ie see med the log ica l
way to go for the f ina l
stage. The lM383, Radio

Shack no, 276-703, looked
like a reasonable cho ice;
one was purchased and in
s ta ll e d. It required a
certa in amount of fiddling
before operation was sat is
factory. It appeared that a
very low output Im 
pedance was essential for
its power su p p ly; al so ,
filtering requirements were
rigorous . I added a pi
sectio n low-pass filter of
two 4000-uF capacitors,
and a 5-0hm re sisto r. This
helped, but did not enti rely
eliminate, a residual hum.
What remai ned had to be
tolerated.

As mentioned prev iou s
ly, a 13.6-V power supply
was procured from Radio
Shack. Other than being
slightly lack ing in filtering,
it see ms to be quite ade
quate.

With all its fru strations,
the job was interesting and
very challenging. Some of
the problems were so lved

by m e an s s ure ly not
elegan t - more by brute
force than nicety.

A number of le sso ns
we re learned, some the
hard way! For instance, it
pays to experiment with a
number of b ipolar tran
sistors even in an audio
stage. The d ifferences in
behavior were marked .
There seems to be little dif
fe rence among RCA 40673,
Sylvania ECC 222 , and
Motoro la HEP F2004 dual
gate insu lated-gate FETs.

Don' t be te mpted to use
any 40-year-o ld capaci to rs!
Be suspicious of o ld resis
tors, too . Be lavi sh wi th
co nta ct cleani ng sp ray .
Don't attempt to use a
bipola r transistor with a
coil-plus-capacitor co m
bination designed fo r use
with a vacuum tube .

And , above all , don't
hesitate tackling a conve r
sio n job. It can be done!
(The owner agrees!).

Add $ 2 .00 Shipping
& Handling.

• Dual lever squeeze paddle
• For use with all e lec tronic keyers
• H eavy base with non·slip ru bber feet
• Paddles reversible f o r w ide o r close
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Add $2.00 Shipping
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'0'".
La ' sen

."
M.c.oIog

379.00

" Ida
" Ih a nce
"meco
"RRL
" lin
Bencher
B••d

"'W
C .IIDQOl<
CO,
CES
Coote'G,a ll
Cushc• • tt
o.ntron
D." kll

T UIPO
r.....poo- Xe• •.

and Spl<r.

416 . 00
456 . 00
478 . 00
219.00

39 .00

J 4 1'!i . 00
1411.00
4411 . 00

1011II . 00
9411.00

~
I,

master charge
' ......_ <..0

, I

COLLINS

DRAK E
T_ 4X Xmtr . .../ AC. 4 Po...., . S. pply
T _4XB Xmt r . • / AC. 4 ..
T R_4 X•• r . w i AC- 4 Pow.. Supply
R_4A Rrvr .
fF _1 F..rd Frfoq, Adapt .

R390 A "~' 32 MU R... r .•1
eue

755-38 R.... ,
155_3 R.y r ,
KWM _2 (flolllld) . / Stef _2 PS
KWM _2 (Rou ndl

USED EOUIPMENT

DEIO'OON
Kt-200.Cll'.Yr , . 'KF_ACS. Po".. 499. 00

Supply 'SpI<r. .. ... e
CI_non L Amp . 4~ . 00

HALLICRAFTERS
SX_IIIRnr:- - 129 .00
FPM-300 X. .., 329.00

3511.00
239.00
139.00
214.00
149 . 00

14. 00

139.00
U9.00
219. 00
260 .00
35.00
" .00
n .oo

11".00
"'IUlO
_ .00
n • .ClO

O[lIT""1'I
MJ::»Y>L
ChW"'""" l.
OT Il -I200L
GLA·!OOOB
DTR·3 K" C...ll for QuoIr
MT _SOOOA
AT _31(
AT _I K
IIT_ 3000
WZ·PE P
J r. ,", ,,n'lor

~"'"mni:
TH3 lfi 3
T If$ ox
~",n

IUVQ
I 4AVQ'WB
lIAVT:WB

"~,
fR111)1l1 X"" •. LIst: 11549 • Call i" , ~otr

,.. Re.d., S.rviCII-s ee p. ge 195



ADDSCAN
- now you can be two places at once

Fig. 1. (a) Crystal deck before modif icat ion. (b) After modificat io n.
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8
AFTER MOO/FICATION

Daniel P. Bah ; WB9F SC
3910 Sterling Road
Downers Grove IL 6051 5

O ne major drawback in
ow ning an o lder crys

tal-cont rolled 2-meter rig is
having to listen only to
whatever you have your
cha nne l se lec tor turned to.
The end result is missed
contacts and a very tired
hand from switc hing the
c ha nne l se lec to r swi tc h
back and forth. After sta r
ing at the fro nt of my rig
and sc ratc hi ng my head in
frustration, a thought oc
curred to me: "Hmm. a
scanne r would be nice ..."

The features of th is scan
ner include LE 0 indication
of the active channe l, chan
ne l-l ocko ut swi tc hes, and
an LED busy-channe l in
di cator/COR . l u nk- box
variety compone nts can be
used, although not every
o ne has a 401 7 counter chi p
lying around hi s junk box.
All transistors are 2N2222s,
diodes are 1N914 s, and
lE Ds are whatever looks
nice . I built my prototype
on perfboard; construct io n
is fai rly st ra ightf o rwa rd.
The scanner consis ts of 4
main sections: clock , invert
er/COR, counter, and diode
crystal switching.

Co nve rt ing the c rysta l
deck in the receiver to im-

TQ .,zv
~

rC M SIl

T • 9 '0

"2vHO "
SOYHC"
15(( TUT! <;;". "HAT

~
(coo.. 'tv. 00... )

. ' l v , .. 0000 5*'TCH 511
"ZV

"'... ,
/.

LEO,

•• .. "' "' j "
" •• •• " ..

,, '-;j; "" ee..' ..
~

.. .. I
"V '" )".. "I

~~.

( ) OUT --

'" '1 ,
••~• ".

"
,..

10-;.0'D[-------------1
i'--5 .. orC H' MGI l ..oeoou T I

SW,TCH I nI . 0 '7 (P I" 15. 5H T

680 0 I

I0
, • • • , .. , , • • "". I

- - - -

Fig. Z. Scanner schematic.

,
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Your On", Stop Sourc", JOI RF Pow",r Tubes ond Tronsrstors

MINIMUM ORDER 125.00
CALL TOLL_FREE 100 "5-2322 {N.Y. 51el_ SlI-S311 "Ul

RF IS IUSnP\lO OUT ALL OVER
8811 I3CXl500A7 . ,•••••.••.• 5300 .00 6MJ6 $3.63
811A 9.00 814 8 5.50
5128 28.50 8950 6 .25
3-500Z , 95.00 8238 , 22.00

Conclusio n
Why listen to one cha n

nel a t a t ime when yo u can
listen to ten at a time? This
se tup is especially nice on
busine ss and vacation tr ips
when you don 't know which
cha nne ls are used locally.
Monitor them all and find
out! .

If there is a signal on that
c ha nne l, there will be a
voltage av ailable at the
sq uelc h ci rc u it. This
sq ue lch voltage will make
Q 3 conduct, forci ng Q3 's
output to stay low, whic h
stops the 4017 from ad
va ncing with the clock to
the next count and locking
it on the act ive channel .
Diodes 01 -02 isolate the
cloc k voltage from the
sque lch a nd vice ve rsa. LED
1 is jus t a visua l indicat ion
that the clock is coun ting
during sca nner operation
a nd works as a ca rrie r indi
ca tor when the scanner ;s
disabled.

~,.,

Roehm. Centr., New York 11570100 Y..-rlck Ro.d

AF Tr_n•••lor.
5DU51 _ 60W 2-30 Mhl 12 ,5V Flange 12.00 (e . ce lle nl lor l00w Un.....

s ' 0 MRF . 53)
F1F 13 _ 5t1N 2_175Mhl 12 .5V 51ud Iype 12. 50 (Premium replacement

IOf MRF . 5OA end 2N6OIM)
F1F 33 - 7(JtN 2-30Mhz 12.5V Stud Type 1:1.50 (Pr.... ium replacement

lor MFi F ol55Al

I"V)IR FGain,Ltd. I

RF

way, it will scan to b, then
rese t o n the seve nth co unt.
If you want your rig to scan
10 cha nnels, simply ground
the rese t pin.

Theory of Operation
The output of dock Ql 

Q2 is fed into the base of in
verter Q3. The output o f Q3
goes high with every low
count of the clock . The o ut
put of Q3 is fed into the
401 7 cou nter, and fo r each
count of the c lock in wh ich
the output of Q3 goes from
low (about 1 V) to high (12
Vl, the counter advances its
c o u nt by 1, making it
" sca n." Each output of
the cou nter is connected
through an lE D, locko ut
switch, limit re si sto r, and
swi tc hing d iode to ground .
As each output goes high,
each respective switching
diode is forwa rd biased , ef
fectiv e ly ground ing one
side of the crystal. co nnect
ing the crysta l momentarily
to the RX osc ill ator circu it.

pears. Since a sq ue lch volt
age from the radio is neces
sa ry to stop the scanning
when a signa l is present,
now's a good time to pull
out you r schematic, if you
haven' t a lready . Find the
sque lch section. Most FM
tra nsce ivers have a "no ise"
sq ue lch, in which " no ise"
present at the disc riminator
is amplified and rectified in
to a dc bias voltage to turn
a transistor "o n," squelch
ing the receiver. When a sig
na l is prese nt, the no ise at
t he d iscrim inator "q uie ts,"
removi ng the bias a nd un
sq ue lc hing the rec ei ver .
l oca te thi s switching tra n
sisto r and find its collector.
This is where the squelch
voltage for the scanner is
taken . Tran sistor Q4 is the
optional COR and can be
omitted if not needed , O r,
leave it in to sound a buzz
er, key a tra nsmitter, or
whateve r.

The clock consists of
Ql-Q2, which is an astable
multivibrator whose fre
quency is determined by
the t ime co nstant of the 10k
resisto r a nd 5-uF capacitor.
W ith t hese va lue s, t he
clock runs at abo ut 15 Hz,
which is abou t one and a
ha lf scans a second if 10
cha nne ls of sca n are imple
mented. A 555 timer could
have been subst ituted for
the clock to lower the parts
count, but I d idn't have one
lying around the shack at
the t ime and I'm a cheap
skate, anyway.

The 401 7 CMOS counter!
divider does the counting.
For eac h positive-going
pulse from Q3, it advances
1 count. When it reaches
count 10, it resets and sta rts
over. The 4017 is a nifty
chip in that it has a specia l
" rese t" p in. Using this fea
ture, it is possi b le to use it
not only as a count-to-ten
co unte r, bu t also as a + 9,
+ 8, + 7, etc. For example:
If you r rig ha s only 6 chan
nel s, take count 7 (pin 5)
and connect it to the reset
terminal (pin 15). In th is

plement diode switc hing is
the fi rst th ing on the agen
da. This not only will make
it possible to co nnect up
the scanner, bu t also will
make it possible fo r remote
switc hing of c ha nne ls if
desired, as switc hing is ac
comp lished by switching a
vo ltage rathe r tha n the
osc illator leads themse lves.

This conversion will work
on almost any rig in wh ich
RX osci llator c rysta ls have
one side grounded, as do
my Wilson WE-224 and
most other makes. On most
rigs, this gro und is o ne long
common-to-a ll-crystals bus
- see Fig. l {a).

Insta lla t ion of the switc h
ing diodes is next -see Fig.
l(b). Connect the cathode
end of each d iode to t he
side of each crysta l tha t
connects to the chan nel-se
lec tor switc h and bus all of
the anodes to ground. Keep
all leads short. Fi nd a +12
volt so urce in you r rad io
and co nnect the wiper of S'l
to it. If everything checks
out so far , connect the
rad io to power and fire it up
- it shou ld work normall y.
Disco nnect powe r.

First, lift the ground con
nection from this bus. If the
ground is made via the
sc rew hea d s f ro m t he
screws that hol d the deck
in, you may have to fil e
so me foil awa y a ro und
them. Next, disconnect t he
RX osc illator input le ad
from the channel-selector
switch wiper and connect
this lead to the common
bus fo r the crystals that you
just fi nished isolating from
ground. Now, connect a
470-0hm resistor between
the wiper on t he cha nne l
select switch and the NC
connection o n Sl .

The inverter/COR con
sists of Q 3 and Q4. Tran
sistor Q3 supp lies pulses to
the counter from the clock
and keeps the clock pu lses
from advancing the counter
when a squelch voltage ap-
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IT.,. 12".12 " 30'

FB-45B 30" • 30' " '
RB-458 30 ")( 30" " '
MT-61B 10 ' • 18 " .'
FB-61B 3' .3 ' " '
118-61 8 3' )( 3 ' " '
ST·77B ...- "-
AB·nB 3 ~ '.3 ~ ' "

TT-45B
Feetures:
MaK Height: 45'

Min. Height: 22'

II' Weight: 250 Ibs.
Winch: 1200 lbs.
Cable: 4200 lbs.

No Guys required
when mounting
against eve 01

house.

For completely
'"' freestanding

installation, use
RB-45B or FB-45B l..:;:J
below. ,"

"

,
, " -:::::--~ ;:

~3 5'O_D_

WINO LOADING

Tower Heig ht SQ. Ft.

ST·77B
sa " SQuare
rt " Footage

" re
MT·61B

" ia Based on

n ra 50 MPH
TI45B

" "
Wind

Mal(. Height: 61 '
Min. Height: 23'
Weight: 450 lbs.
Winch: 1200 Ibs.
Cable: 4200 Ibs.

No Guys required
when mounting
against house.

For completely
freestanding in

stallation, use
RB-6tB or
FB-61 B below. \,.~ :; --:

~ . " ,

MT-61B
Feetures:

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 si2e u!l8d is: 2 " & 31'> -·.095; 41'> • & 6 "·.125; 8 "
-.134. All tubing is hot dip gelvani2ed. Top section is 2 ' 0.0. IOf pl"Oper rotor and antenna mounting.

The IT45B and MT.a1 B come complete with house bracket and hinglld base plate for &gainst·houS6 mount
ing. For totally I._tanding installation, 1.1118 either 01 the tilt-over bases shown below.

The ST-nB cannot be mounted against the house and must be used with thelotating nn-cvee base RB-nB
shown below.

20'

16'

16'

16'

" to r

~ 5" 0 .0 .

~'"
00,

"

,~ ,
I' • .~

00

I

I

WILSON SYSTEMS TOWERS
-IN STOCK-

•

IN STOCK

Max. Height: Tl '
Min. Height: 24 '
Weight: 700 lbs.
Winch: 1500 Ibs.
Cable: 6400 Ibs.
Requires RB-nB &

will be totally
freestanding

ST·nB
Features:

Tiltln9 the t ower over IS a
o ne-men task With the WiI ·
son bases. 1S how n above rs
the RB-61B . ROlOr is not
tocrcoeo.I

.....

Prices Effective 7·1-80 to 7·30-80

RB·45B. 144lbo.• '249.95
~..JRB-81 B. 229 lbo.. '334.95

RB-77B. 300 lbo.• '499.95

r1JODW!k§R!lORDER
FACTORY DIRECT
1-800-634-6898

iiiiiiiiiiiiiiiiii....~~~......~~~ _

The FB Series was designed 10
provide an econom ical method of
moving the tower away Irom t he
house . It w ill su ppo, t t he t o wer in
a com ple te ly Iree -s tandinq vert ical
position , w hile also having t he
capabili ties of tilt ing t he tower
ove r to provide an easy access 10
Ihe antenna. T he rotor mounts at
the top of the tower in the con 
vent io nal manner and w ill no t ro
la te the complete rower .

FB-46B.. 112Ibo..• '179.95
FB·81B•. 189Ibo•. • '259.95

FIXED BASE

TILT-OVER BASES FOR TOWERS
~?~~~!i~~a~~~n~d lo r ~V
t he Amateur who wants t he add - ~
ed convenie nce 0 1 being able t o
wor k on the roto r from th e
ground POSition . ThiS series 01

bases will qrve tha t ease pl us ro o
late the com ple te tower and an 
tenna system by the use 0 1 a
heavy duty thrus t bearin g at t he
base of the tower moun ting cost
t ion, while still being able to tilt
the tower over when desirin g 10

make changes on the antenna
system .



. 21S lbo.
. 100 mp h

COlI. i. 1 Balun
(IOPpl<odl
53 II».
621bo

•

W,nd Lolld,ng @BOmph .
M• • ,mum wind su r.<• • 1
Feed m ethod

A...m b led _,gr. , (aooro .1
Sh'PO,nq ..... ,gh 'lwp'o..

M , hi"" Ml:ttood_ SpM Beg

FIB RM;o .. . • • • • • • . . . • • • •. .... •. 25 db
Boom 2 ~ . 28'
I.<Ingesl~ . • • ... •• • • •.....•.. 36'
T..........~ • . . . .••• • . . . . • •• . 22'6..

1421-28
Leg.1 L,m"
Up,09dB
1 .3 :1
50 o hm
2'0 d B 0' bo n. ,

SY·33
$1599 5

A trap loaded a ntenna that pel'
forms li ke a mono-bander!
That's the character istic of this
six e lement three ba nd beam.
Through the use of wide spac.
ing and interlacing of ele
ments, the fo llowing is p0ssi-
ble: three active e lements o n
20, three active e lements 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 Higll-Q Wilson traps.
Designed to ha nd le the maximum legal power, the traps ale ca pped at each e nd to provide a weather
proof seal against rain and d ust. The special Higll-Q traps are the strongest available in the industry
today.

Ma>:. Pwr.~_ •• ••• _ . . . •.~ I.imit
VSWA . FIe&. 1.2:1
Impedroce_••••...• ••••••••••. so ohm
F..-:l __ 811II.-> Sl,ppliood

Band MH '
M,",m~m powe, ,n p u l
G. ,n IdBd l .
VSWR . re . o n.nee
Im pedan ce
F /B R."o

* 3 MONOBANOERS
on 1 Boom

• 4 elements on 20 mtrs
FULL SIZE

• 4 elements on 15 mtrs
• 5 elements on 1Q mtrs
The System 4QA is the answer to the DXer who does not have space to stack mono
banders yet wants the advantages they offer. Through the use of a switcnabte
matching unit, only one feed line is required and complete coverage of both the
phone and cw bands are available with only one setting .
;;;;-;:;;;;;;~~~-::;;;;:;;;;---;;;;;;:;;;IIP'ECIRCA'J1Ofd-----=-----------

FACTOflY DIRECT

4 BAND
TRAP VERTICAL
(10 · 40 METERS)

Featured is the Wilton large

diameter High.Q trapt, wtoictI

will maintain f 88Of\lll'l!

points with Ya-ying1~lItaes

and humidity.

Easily assembled , the WV-l A
is supplied with II hot dipped
galvanized base mount

bfacket 10 attach 10 vent pipe 01'

108 mast dr iven in the ground.

No bandswilch ing necessary
with this vertlcel. An excellent

~
low cost OX antenna wilh
an el9ctriClJl quartet wavelength

on each band and low lIflgle

radiation. Advanced design
provides low SW R and
Illtu:plioo Iotlly fIet response

, across the full wiclth of each

"""'.

WV-1A

II

r

GR-l

NOTE: Radials 81'8 ' ''Qui.eeI
for peak operation.ISee GA-'

"""""
SPEC1RCATlO NS

• 19 ' total height
• Self SI.lpjJOi tillll roo guys

required

• W eight - 14 Ib$.

• Input impedance: 50 n
• Powerhandling capability:

legal limit
• Two High.Q trap. with Iafge

dillmetllf coils

• low angle ladiation
• Omnidirectional perloflnance
• Tllper swaged eluminum

tubing
• Automatic bendswitching
• Mast bracket furnished
• SWR: 1.1:1 Of less on llII......

The GA-l is the complete ground
redial kit lor the WY·l A. It consists
of 150 ' of 7/14 str~ aluminum
willi and heavy duty egg insulators,
instructions. The GR·I wi ll increase
the effH;iency of the WV·1A by pro
viding the correct counterpoise.

-WILSON SYSTEMS, INC. MUL TIBAND ANTENNAS

$599 5 S Y·40A
$3499 5

33-6MK

Prices Effective 7·1-80 to 7·30-80

ORDER
FACTORY DIRECT
1-800-634-6898 4286 S . Polaris Ave.,llIs Vegas, Neveoe 89103

W,nd 100<1''''9 • • 90 mph 114 II»
A_mbled _ ogh' (_0 _1 ]J II».
S/tOPPl"9 _9t' 1_ 0 . 1. . 4 21 1» _
O"oc ' &2 ohm I.." - no bel"......... ,..."
""". """m ...,nd t<Jrv'''''' t OO mph

14 21 -28
L~ L ,mn
u o'08<1e
1 .3 1"'_.....-

lion" t.lH,
M"..m"m .......... ,.......'
G..... 1"""1
VSWR •• ,e..,..."..,e

'- 'F B R."o

NOW' you can heve the capabilities of
4G-meter operetion on the SYSTEM
36..-.d SYSTEM 33. USing the same
type high quolity trlllP'. the 4O-meter
addition wiI offlW 150 KHZ of band
width lit less than 2:1 SWR. The
.- :J3.,6 M K wiI fit ycx.- present
SY36, SY33. or SY3 ..-.d use the
same single teed ~ne. The 33-6 M K
adds appro~irnetely 15 ' 10 the
driven element of your tri-bander. in
cr88Sing the tuning ladius by 5 to 6
feet. This addition will offer en effec·
tive rotatable dipole et t he same
height of your b811m.



Rodney A. Kreuter WA3ENK
RD #1, Box 27C
New Sfanton PA 15672

Flat Cells are No Fun!
- build a battery status monitor

Fig. 2. Pilot light/voltage monitor.

• UE 'UT
4. ~D" LEuAGE lO P" S I

bl ink a t a slow rate. The
LED wi ll not blink , how
ever, as lo ng as pin 10 re
ma ins high . The reason for
this is tha t diodes D2 a nd
D3 form an O R ga te and in
verte r 1 co nt inuous ly ap
plie s a 1 to D2, w hich pass
es (O Rs) the continuous 1
to light the LE D rega rd less
of D3's input.

W hen the voltage fall s
be low the vo ltage th resh
o ld , pin 10 fall s to logic 0
(abou t zero volts). With the
co nsta nt 1 re moved from
D2, the pulses fro m in
ve rters 2 and 3 a re ORed
th rough D3 and the LE D
wi ll f las h. The flas h ra te
can be adjusted by c hang
ing C1, RS, or R&.

Construction and
Component Substitution

Almost any type of con
struction can be used in
cluding printed circuit or
perf board. The only restric
tion is that the LED must be
placed in a position that is
clearly visible.

The va lue of the zener is
not critical. It s voltage

Circuit Operation
Trimmer resistor R1 se ts

the voltage threshold of the
device. As long as the volt
age applied to the ci rcuit is
greater than this threshold,
zener d iode D1 will con
duct, ca us ing transistor Q1
to sa tura te . This keeps pin
10 of inverter 1 in a logic 1
or high-voltage state.

Inverters 2 and 3 form a
low-frequency oscillator (2
Hz o r so) which would nor
ma lly ca use the LED to

The pil o t li ght/vottage
monitor will not extend the
life of o r e liminate the need
for any batte ries . What it
will do is give you plenty of
warning tha t the o ld power
sou rce just ai n't what she
used to be. As an added
bonus, it wi ll tell you that
the device is on, a nd it wi ll
do it at very little cost.

d igita l voltmeters, clocks,
toys, tape reco rde rs, and
p hotog ra p hic eq u ip ment
a nd you have a scene tha t
ma kes Eveready grin from
ea r to ea r.

LE DI

W it h the sales of two
meter rigs on the rise

(most powered by 12 V de),
m an y ham s a re f inding
themse lves with a great
dea l of batt ery-operated
e q u ip ment ar ound th e
shack. Sure, many of us
have 12-volt power supp lies
th at can a lmost be used for
a rc welding, but quite a few
peop le have battery back
up fo r emerge ncy service .
Add calc u la to rs, radio s,

1(1 4 0 4 9 .. t . I ~ "' ( ~ 'U !r"D • ,.- •,
~

".. •• ..' •• ••m n ' ,~. "..
" f; LE D I,~. ..
1 ~914

. ' 0- 0> ,....". ..
u ..(~

" • ,~. ' ' ' ' ' 4 ,.,
, •
~

"H ) ... . •
'''UU "1: • •.. •

,~.
,

....
n""'E~

, ... I .'1

Fig. 1. 510 V/15 rnA = R10
+ Rll = 34k. Rl0 = (510
volts - 10 vol tsY15 mA :::::
33k; Rl l = 34k -33k =
1k. Therefore, R10 = 33k
and R11 = 1k.
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rat ing must be less tha n the
vo ltage thresho ld that you
wish to have, howeve r. You
ca n' t fi re a 5-vol t zener
wit h 3 vo lts . Idea ll y, the
zener should have a sha rp
knee, but the prototype
worked with anyone that
was tried .

By it self , the pi lo t
light/voltage monito r will
o pe rate from about 3 vo lts
to 15 vo lts . Much higher
voltages can be moni tored
by using a vo ltage divider.
Do not try to regu late the
voltage d ivider!

For examp le , a ssum e
that you wished to monitor
a 510-vo lt flash ba ttery .
Cal culate R10 and R11 as
shown in Fig . 1.

Wo rks nicel y on pape r,
doesn ' t it? Well , it wou ld
work if you can afford 15
rnA. Stop and calcu late the
power d rawn from the bat
tery. 510 V x 0.015 A =
7.65 Watts!

Which b rings me to my
final poi nt . The de vice

needs a bo ut 10 rn A to
o perate. A vo ltage d ivide r
needs a few rnA. Make sure
you can spare the cu rrent !
A nine-volt transisto r rad io
battery cannot spa re 10
mAoAA, C, o r 0 cells can .
Nicads o r a car battery cer
tain ly can. As a wise man
once said , " l ook before
you so lde r," o r somethi ng
to that e ffec t .

Adjuslmenl
Adjustment is q uite sim

ple. Using a va riable powe r
supply o r a vo ltage div ide r,
ad jus t t he voltage to you r
desired thresho ld . Turn the
t rimmer pot, R1, unti l the
LEO is consta ntly o n. Slow
ly back the pot off unt il the
LED begins to bl ink. Try
rai sing and lowe ring the
su pply voltage to make
su re the device o pe ra tes at
the desi red threshold .

As an added precaution
agai nst ba ttery fai lure , buy
so me stock in a good bat
te ry co mpa ny. •

. ermanlawn
Amale r ·~~A
SU lV_ ._~j)

f~ nc. ~"- MEMPHIS. TENNESSEE

NO MONKEY BUSINESSI
(A) Complete Service Facilities
(B) Good Deals on most Brands
(e ) Shipping within 24 Hours
(0) All inquiries handled by Active Hams with

over 20 years experience in ham radi o
CALL TO LL FREE

1·800·238·6168
IN TENNESSEE, CALL 901·452-4276

MONDA Y- SA TURDA Y 8__JlJ-5:30
FOR YOUR SPECIAl.

Writ e: 3202 Summer Ave., Mem l=ilis, Tennessee 38112

NEW MFJ DELUXE Versa Tuner II
$129.95 bUys you one of the world's finest 300 watt antenna tuners
with features that only MFJ offers, like . . . dummy load, SWR, forward,
reflected power meter, antenna switch, balun. Matches everything from
1.8 thru 30 MHz: coax, random wires, balanced lines.

MFJ's Best Versa Tuner II • • •
Solid American Quality

.,.,." .......---
95

This Is MFJ's besl V~ru Tuner I. And one of
the wOfld's l inest 300 watt (RF output) tuners.

Tile MFJ·949 D~lu Ke versa Tun~1 • gIves
you a conomauce 01 Quality. oertorrnance. and
teauses tnat citers can't much at tbrs puce
or any once.

PERFORMANCE: You can run your lu ll trans
cetver power output - up to 300 walls RF out
put - and match your transmitter to any leedline
!rom 1,8 tnru 30 MHz whether you have coa x.
balanced line or random wtre

FEATURES: A 200 wall 50 ohm dummy load
lets you tune up lor maximum performance

A s~nsiliwe meter I~ts you read SWR wll h only
5 watts and both tewaro and renecteo power In
lwo ranges (300 and 30 watts)

A nn ible anl ~nn, switcll lets you select 2
coax hnes erect or tt nu toner. random wile or
balaoced line and dummy load

A larg~ ~ffici~ nl airw ound indllcl or 3 inches 10
diameter gives you pl~n ty of matchmq range and
less losses for more watts out.

1:4 balun. 1000 ven capacitors. S0 239 coax
connectors Binding post for balanced kne. random
Wile, glound 10x3x7 meres

DUALITY: Every single unu i s lesled for pel
rormance and osrecrec lor quality Sohd American
consuucuoo. quality components

Ine MFJ·949 carries a 11111 nne y~ar uncondi
«onat guarantee

Ord~r from MFJ and tIV il - no obligalion. If
nOI delllJllted_ retem It Wl th lO 30 days lor a re

lund (less shlpp"lgl
To ereer. Slmllfy call us toll tree 8006471800

and charge lion your VISA or Master Charge or
mail us a cnece or mooey order lor $129.95
pius $4_00 for sll ippioglhandling.

Don't wait any longer 10 tune oul tnat SWR
and enlOY solid OSO·s_ Order your Delu Ke Versa
Tuner II at no obnqauon. today

CALL TOLL FREE . .. 800·64701800
Call 60 1-323-5869 lor technical mtcrmancn. or.
der/repair status. Also call 60 1-323,5869 outside
continental USA and in Mississippi ,

MFJ ENTERPRISES, INC.
BOX U4 , MISSISSIPPI STATE, MS 39762
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When Plus Goes Minus
- a 555-based negative power supply

Si nc e rebu i lding t he
power supply by re plac ing
the pow er tra nsformer with
one which had w indings of
the correct voltages for the
three supplies and addi ng
the compo ne nts for com
plete power supplies would
be costly in time, materia l,
and space , I loo ked for d

more economica l way to
obtai n the plus a nd minus

the two supp lies was less
than 20 mil s.

Huberll. M,ncoow
lObS Lynnwood A venue Nf

Renton WA 98055

Rece ntly, I had to make
an extensive modif ica

tion to a number of iden
ti cal pieces of equ ipment.
As a result of the mod ifica
t ion, the power supp ly in
these sets , whi c h had orig
inal ly been designed to fur
nish on ly regula ted 5 volts,
had to be revised to also
de liver + 9 volts and - 9
volts. The e s-vou supplie s
did not require as st i ff
regu lation as the 5-volt line ,
and the c urre nt demand for
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Fig. 1. O riginal - 9-vol t power suppl y.
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Fig. 2. PC board la you t. Fig. 3. Componen t layou t.
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more cu rren t from eithe r
supply. The 555 will furn ish
about 60-70 mA with the
compone nts shown in Fig.
4. About the same amount
of cu rrent can be taken
sim u lta neo us ly from the
positive regu la tor wit hou t
ove r loa d in g t he t ra ns 
former. _
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A COMPLETE REPEATER STARRING
THE MARK 3C SUPERCONTROLLER

* YOU ASKED FOR IT *

Fig. 4. Complete plus and minu s 9-volt power supply.
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The transistors shown in
the plus and minus regu
la to rs ca n be rep laced by
o the rs with a highe r cu rre nt
rating if one wants to draw

supply a nd Fi g. 3 is t he corn
ponen t layou t. Fig. 4 is the
sc hema tic o f the positive
and negative power supp ly.

The positive and nega
tive 9-volt supplies were
bu ilt on a sma ll pri nted ci r
cuit board and p laced in
the equ ip me nt c ab inets
with a min imum of prob
lems. The negative power
supply proved so effective
and trouble-free that I late r
constructed a positive and
negative 9-volt power sup
ply to repl ace tho se ± 9
volt battery co mbinat ions
frequent ly ca lled for with
many op am p circ uits .

I used a 12-vo lt power
transformer sold by Rad io
Shack , along with a number
of other Radio Shack pa rts,
and built the supp ly on a 2"
x 3.5" single-sided prin ted
c ircu it bo ard. Fig. 2 is the
fo il pattern for th is power

opera t ing well within its
rat ings at 20 rnA. The ou t
pu t voltage is 1 % to 2 volts
less than the supply vol tage
at pin 8 (and inverted). but
still hi gh enough that a
sta ble - 9 volts can be ob
ta ined with a Vee of 12

•
volts . To ensure that a va ry-
ing load would not upset
the regu lat io n of the zener
diode, a 2N3638 tran si stor
was added to the circuit to
carry the load curren t. As
t he load c u rre nt fl ow s
th rough t he t ra nsi sto r
ra t he r than t he se r ies
resistor, the vo ltage across
the zener diode re mains
very co nsta nt. The regu la
tion of the - 9-vo lt supp ly
is very good .

The 555 aud io osci llator
was designed to operate a t
over 20 kHz in thi s circu it,
so filte ring requ ire me nts
wou ld be mini mized. The
pu rpose of t he parall el
co mbination o f a 0.022-uF
d isc capac itor and a 6.8-uF
tanta lum capacitor a t pin 8
o f the 555 is to suppress the
extraneo us pulses usually
emitted by a 555. These, o r
a si milar combination of
capaci to rs, really co ntro l
the unwanted pu lses. The
two ca pac itors have to be
co nnected close to pin 8 to
be effect ive.

Now to the remaining
problem, a - 9-vo lt supp ly.
There ha ve been a number
of d e-to-de power supplies
made where a low dc volt
age is transformed into a
hi gher de vol tage . Usua lly
this is done by using the low
dc voltage to power an
aud io osci ll a tor and then
raising the out put vo ltage
of the osci llator to the
desired level with an audio
transformer. This voltage is
then rectified and filtered
and becomes the dc o utput
voltage.

Altho ugh the circuit is
usually used to manufac
ture a vol tage o f the same
pola rity as the original sup
ply vo ltage, there isn' t any
reaso n why one could n't re
cover a voltage of the o p
posite pol arity .

The e ntire problem was
even simpler tha n it fi rst ap
peared. Since the 12 vo lts at
the filter capac itor co uld be
used to power the aud io
osc illa tor and give an out
put vo ltage close to 12 vo lts
from the c irc u it, th ere
would be no need to use an
aud io tran sformer to boost
the vo ltage . This kept the
req uired numbe r of com
ponents to a minimum and
saved some space. O nce
agai n, a se ries resistor and a
ze ner diode would be used
to esta bl ish the - 9-vo lt
level.

A circu it was designed
fo r the - 9-volt supply us
ing the well-known 555 Ie
timer as the audio oscill a
tor. See Fig. 1 . The 555 is
able to supply curre nts of
up to 150 rnA, so it IS

supplies.
As the input vol tage to

the 5-volt regulator (at the
filter capaci tor) wa s about
12 volts, the positive 9 vo lts
cou ld be obtained by con
nect ing a series resistor a nd
a zener d iode to the fil ter
capaci tor. This became t he
+ 9-volt power supply fo r
the cos t of two small com
ponen ts.
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Fronk. Bales AA6C
171j Technology Drive
San Jose CA 9j/ lO

Depolarize that Power Supply!
- positive or negative grounds won't bother you any more

""010

L.. _

,,,,,
•

power leads a re dc-iso
la ted from the chassis, As
long as t he positive lead
goes to B+ and the nega
tive lead goes to B- , a ll is
we ll. One of t hese connec
tions is most convenient ly
m ade v ia t he ve h ic le
frame; which co nnec tion
may be so-made depends
on whether the ve hicle has
a po sitive or neg ati ve
ground e lectrica l system,
and which connection ac
tua l l y is made may not be
clea r when using a ciga
re tte li ghte r plug - espe
cia lly if the power cord
coming from it is all one
color.

The polar ity-protection
modi ficatio n is slight ly d if
fere nt for a dedic a ted 
grou nd rad io than for a
floa t ing-ground radio , To
determine what kind of
rad io you have , measu re
the re s ist a nce between
each o f t he power leads
and t he chassis. This test

'"•

Fig. J . Depolarizing circuit. D iodes should have a cu rrent
rating greater than the fuse vetue.

as " ' 2-V negative grou nd
only" o r equivalent) and
f lo ating groun d (usual ly
desc ribed as "12-V posit ive
o r negati ve groun d" o r
equiva lent]. The only tec h
nica l d ifference is whether
or not one of the power
leads- usuall y the negative
- is connec ted to the rad io
chass is . Some radios have
on ly a single power ter
minal (usually the posit ive)
with th e return ma d e
t h rou g h t he c a se a nd
mount ing hardware to the
vehi cle frame. These can be
used only in negative
g rou nd sys te m s u n le ss
modif ied a s d esc ri be d
below. The Midland 13-513
synthes ized 22Q-MHz rig is
one popu lar radio which is
d e s ign e d for ne g a ti ve
ground only.

The other. so-ca lled
" no n-po larized" types of
rad ios have floating power
inputs in which both the
positive and the negative._TEll

Y

:1: .". I

1

•

problem seems mos t often
to aff lict hams who take
thei r rad ios a long on busi
ness tr ips and get power
from the ciga rette lighters
in rented ca rs.

The problem prompted
design of a simple mod if i
cat io n wh ich stee rs the
proper polarity to the rad io
while at the same time
avo ids short ing the bat
tery - which blows the fuse
if present o r the wiring if a
fuse is not present.

Rad ios come in two fla
vors, as fa r as power polari
ty is conce rned: dedicated
grou nd (usua lly desc ribed

L _

"

Fig. 1. Typ ical primary power circuit.

Fig. 2. Classic cause of
reversed pola ri ty. (a) Auto
mobile. (b) Truck. (c) Radio
Wif ing .

GOot 0' 1..U[ 1 .0 .'''U os EOu,vaU ,,'
10 T"E vE"'UE n ail '

Be ing in the 2-way radio
service business, I see

man y of the same fa ilures
over a nd over aga in, One of
the more common is the
case of reve rsed power
pola rit y, par ti cu lar ly in
mobile installatio ns. Avoid
ab le? Somet imes, yes, cer
tainl y, when du e to lack of
att enti o n du ring th e in
sta llat ion. Sometimes there
is confusion about whi ch is
the "ho t" lead - the red or
the bla ck, Sometimes, the
probl em just isn't avo id
able, e.g., whe n the radio is
to be swapped among ve
hicles. For so me reason, the
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can be mo unted righ t on
t he radio .

Keeping in mind that t he
o bjective is to keep t he
radio case isolated from
power ground. it follows
that the case mu st not be
a llowed to touch the ve hi
cle frame. This can be done
in a variety o f ways, of
which the simplest is just
to lay the rad io o n the seat
beside you . This is prob
ably what you do anyway,
when you often move it
from one vehicle to an
other. Fo r other mounting
arrangements, app ropriate
substitution of nylon for
metal ha rdwa re will do the
job. In many newer ve
hicles, t he das hboard is
plasti c so that you need n't
worry about moun ting the
radi o even if you use the
standard metal hardware .

Fin all y, m an y rad ios
ha ve a power co nnector o n
the rear apron -not just
wires coming o ut. If you
build the diode br idge in
side t he rad io, as recom
mended, you' ll a lso be pro-

L ..no.. WAS"~II
IA I cou'"col

PLASTIC .0_
(FOOO" _. 0 10 S" .CO. E TCC I

SO-23 '
TO u n ......

Fig. 4.

Fig. 5. Dc-isolation of standard 50-239 antenna jack.

Fig. 6. Dc-isolation in antenna l ine.

cri t ica l, but it should be a
cera mic type for low rf
loss.

The eas iest way I have
found to obt a in thi s
isol ati on with a sta nda rd
50-239 co nnector is a s
fol lows:

1 . Re move t he fou r
metal sc rews holdin g the
50 -239 fla nge to the rad io
chassis.

2. Ins ta ll fou r ny lon
screws through the 50-239
flange , through nylon
washers, to the case. Con
nect the capacitor across
one of the nylo n washers as
shown in Fig. 5.

I have found that size
4-40 nylon machine screws
fit the or iginal shee t-meta l
sc rew holes very well , so
nuts and lockwashers are
not needed .

Some radios do not use
the fl anged 50-239 con
nector, a nd have a single
ho le mou nt ve rsio n o f the
50-239. In t hi s case, I sug
gest mak ing a coupling as
shown in Fig. 6. The plastic
box can be very sma ll a nd

case. Any of the 1N4000
se ries diodes will work well
fo r rad ios up to 10 Watts or
so. It is best if the diodes
have a forward-cu rrent ca
pacity of perhaps twice the
fuse va lue, just in case of a
catas trophic short in the
radio. This will help ensure
that the fuse blows before
any diodes fail. and that
there will be that ma ny
fewe r parts to repl ace .
Since the protective diode
isn't needed any more, it
can be canniba lized for
use in the bridge.

The bridge may be bu ilt
a nyw here in the po wer
line, inside th e rad io, o r
even inside the ciga rette
lighte r plug. I favo r build
ing it ins ide the ra d io
because it makes fo r nea t
er externa l wiri ng and al so
as sures that the bridge is
between the fuse and the
radio . This allows the fu se
also to protect against
breakdown in the bridge
itself, which is not the case
if the bridge is built into
the lighter plug.

The battery voltage seen
by the rad io is red uced by
about 1.5 vo lts (two d iode
drops), but perform ance
has not been degraded on
a ny of the radios I have so
mod if ied . The vo ltage re
d uc tion is o nly about 10 % .

For floating-ground ra
d ios, that's all t he re is to it.
Fo r dedi cated -g ro und
radios, however, o ne ad
diti onal modification is re
quired to prevent a dc-re
turn path through the
antenna wiring, i.e.. the
coax shie ld . If you are us
ing a magnetic mount (such
that the shie ld doesn't
touch the vehicle fra me).
t hi s f in a l s t e p is not
necessa ry. It is adv ised in
any case, howeve r, just fo r
t he add it iona l pro te ct ion .
De-isolat ion in the coax
ca n be ac hieved very si m
ply by the use of a sma ll
capaci tor as shown in Fig.
4. The capacitor w il l block
de power, but is trans
pa rent to rf. The va lue of
t he c a p a c it o r is no t

should be made wit h the
rad io out of the vehicle,
and the power switch ON.
If e ither termina l shows
d irect co ntinuity, you have
a dedicated-ground radio .

The basic primary power
supply for a typical mobile
radio looks something like
Fig. 1. If battery pola rity is
correct, the d iode is back
b iased and looks like an
open circuit If the po lar ity
is reversed, the diode is
fo rward-biased and loo ks
li ke a short ci rcui t. This
presumably blows the fuse
and protects the radio . (If
the forwa rd c urre nt rating
of the diode is greater than
the fu se va lue, the fuse
may blow before the diode
itse lf is damaged. This is
not always the case, how
ever, and even a brief peri
od o f reversed polarity
may cause the diode to
o pen, le aving the radio
with no protection.I The
diode in Fig. 1 is often
call ed the " p ro te c t ive
diode."

What we'd like to do
comes down to the situa
tion shown in Fig. 2. We'd
like to take the rad io with
its power cord shown in
Fig. 2(c), plug it into e ithe r
of the ciga re tte ligh ter
sockets in Fig. 2(a) or Fig.
2(b), and have it work pro p
erly. The ciga rette li ghter is
shown fo r example o nly;
the same princ ip les apply
if a slide mount or ha rd wir
ing is used. The ground
symbo l is used to denote
the vehicle frame because
th is is, in fact, the way
vehicles are wired.

What we need to do is to
come up with a way suc h
that no matter what the
po la rity is at the lighte r
socket , the rad io will see
B+ on lead A in Fig. 2(cl,
a nd B- on lead B in Fig.
2(c), This is do ne qui te
si mply by arranging fo u r
stee ring diodes in a br idge,
as show n in Fig. 3.

The diodes are not cri t i
ca l, but they must be able
to carry the current draw n
by the radio in the worst
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print NEW address here:

If you have no label handy, print OLD address here.

Name CaIl _

pREV 'OUS PO IN ' o~
CO~ ~(CToON FOR REO

4. Connect two diodes
(un banded end) to the
point from which you
removed the black lead
(this may be the chassis
itself).

5. Connect the free e nd
of one diode to the red
lead , the free end of the
other diode to the black
lead.

And there you have a
very simple modification
which is impossible to
defeat and will positively
protect your equipment.
The only remaining ques
tion. it seems to me, is why
this isn't the way radios are
built at the factory in the
first place.•

PREV IOUS PO,NT o~

C O ""ECTlO ~ "I'R "L AC.
e "~CK/N E ~~T IV E ~' ''E

REO / PO SlTI V E L1 ~E

,...-- - - ---- -,
POWER '
cO~ ~ECTo..'n
I '" u SEO) ,

> ,

TO FUSE i .--l====u o eUTER" I q=, ,
1----,,,,,
.... _-----

Fig. 7. How to add the bridge inside the radio.

te cted even if the mating
power connector is some
how reversed at the radio.
A pictorial diagram of how
to make the modification
inside the radio is shown in
Fig. 7. Here is a step-by
step procedure:

1. Remove the red and
black leads from their ter
mination points inside the
radio.

2. Connect two diodes
(banded end) to the point
from which you removed
the red (positive) lead .

3. Connect the fre e end
of one diode to the red
lead , the free end of the
other diode to the black
lead.

o Payment enclosed

o Bill me later

Subsc ri pt ion Department
P.O. Box 931

Farmingdale NY 11737
19magazine

o Address change only
o Extend subscription
o Enter new subscription
0 1 year $18.00

Let us know 8 weeks in advance so that you won't
miss a single issue of 73 Magazine.
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TRANSMITTER

Power Output: 2.5 watts minimum I200mW
Devletion: ± 5 kHz
Spurious radiation: - 60 dB or belter
Microphone: Condenser type

(2000 ohms)

Channel Busy Lamp

f---- Transmit Indicator

.--Repeater/Simplex Ottset Switch

Earphone Jack

f--- Display On/Ott

C SkHzUp

,"'0-- Remote Speaker/Mike Input

• 4 bit CPU Chip for frequency control .
• Keyboard entry 01 all frequencies
• Digital frequency d isplay.
• 8XI channels across 144·148 MHz.
• Up/Down manual scan, or auto scan for busy fdear dlannels.

10 kHz scanning steps.
• FIVe channels of memory
• Priority Channel with seercn-bacc feature.
• Keyboard lock 10 prevent accidental frequency change.
• Memory backup
• ! 600 kHz or odd repealer splits.
• Display ON/OFF switch for battery conservation.
• Equipped with rubber nell antenna, wenrrccnt battery charger.

earphone. ShOulder strap, and beh clip.
• Switchable RF output 2.5 watts (minimum) or 200 mW
• Earphone 'Of povate listen ing
• 2 Tone (Touchtone!l) Input from Keyboard
• Highly reliabkt LED frequency display ('NOI1<.s in cold temperatures

and does not fade with age)

Clear/Busy Auto Scan selector

/,

PrICe And Speo&IcallOnS SutJtect To
Change WithOut NoI:ICe Or ObltgatlOll

H~Low Power Switch
RECEIVER (Bonom of C.se)

Circuit type: Double conv9fSion
~erodyne

Inlellilediate frequencies.
1s1IF =10.7 MHz
2nd IF =455 kHz

Sensitivity: 0.32 uV fOf 20 dB Q1JIetlng
S ' cth,ity: ': 7.5 kHz at 60 dB down
Audio OUtput: 200 mW al 1O'X. THO

Keyoo.rd Lock --

Keyboard Entry --

Priority Channel

Audto Gain Control -~-

CondenllOf' Mike

Squek:h Control and
Tone Squelch On/Off __

4-0iglt LEO Readout --

SPECIFICATIONS:
GENERAL

F~uency COyet8glt: 144·148 MHz
Nunber 01 chan,*-: 800
Emisakm type: F3
BIltI...... : NiCd battery pad!
Vobge requlr.ment: 10.8 VOC
±l(J')1,. rneximum
Cln'ent consumption:

Receive: 35 mA squelched (150
rnA unsquelched with maxllTlUlTl
audio)
TrMSmit: 800 mA (ftJII pcI'A9)
~ d;t,....,.ton.: 68)( 181 )(54 mm
"lf1JiD)
'WeIght 'with betteries): 680 grams

THE YAESU
FT·207R

1he "horse-and-buqqy" days of crystal-controlled
~dies are gone ! Yaesu's engineers have har
nessed the power of the microprocessor, bringing
yoo 800 channels, digital display. memory. and
scanning from a hand-held package. Only with
Yaesu can you get these big perfonnance fea
tures in such a compact package.

romorrow's Technology-Here Today!



Neil Johnson W20LU
30 Harwich Road
South Orleans MA 02662

Transform Noisy Fluorescents
- "temporary" solution

Fig. 1. The transformer can be any spare transformer that
will supply approximately 10 to 12 volts ae. This can be ac
complished by using a single winding, or b y using two
windings in series, such as 6.3 and 6.3 vol ts. In o rder to
"add uo. " the windings must be properl y polarized. Other
wise, a lowered vol tage will result.

I had a very bad case of
QRN rece nt ly. from an

o ld fluorescent fixtu re in

"fVA(

,.

•• FUSf

•

I

the operating room I did
not have time to rep lace
the t ubes in the fix ture . It

,

was in the midd le of a OX
contes t, a nd th e stores
were closed for most o f the
contes t weekend.

I noticed that most o f
the noise o ri ginated whe n
the ac li ne d ropped slightly
below the rated 117 vo lts.
So why not boost the ac in
put to the t ired flu o resce nt
lamp a nd fo r the time be
ing el imina te t he no ise
fro m the fixture?

For the mom en t. an o ld
Va riac" was p ressed into
service and the no ise disap-

peared .
It would be unwi se to

keep such an expensive
setup in ope rati on i n
definitely fo r suc h a pur
po se, howe ve r, so th is
modificati on se e ms to
repre sent a co mp ro mise
between exped iency and
so u nd e ng ineering prac
t ice . See Fig_1.

Th is is re commend e d
so le ly as a temporary cure.
of course, bu t who is to say
ho w lo ng " te m po ra ry"
is?

95

CALL TOLL FREE ... 800·647·1800

2201240 VAC wiltl optional AC adapter. 6:..2:..3 in.
Order from MFJ and try n - no obNgalion. II

not delighted. return it within 30 days lOf re lund
(less shipping), One year limi ted warranly by MFJ.

Order leday. Ca" tolt tree 800 64 7-1800. Charve
VISA. Me or mail check. money order lor $29_95
plus $3.00 Slipping/handling IOf MFJ-1 0t.

Oon'l wait any Ionger to enjoy the convenience
01 read ing GMT time directly.

MFJ ENTERPRISES, INC.
BOX 494, MISStSStPPl STATE, MS 39762

Call 601 -323-5869 101 tectocar inlormatloo, Ol
der/repair sta tus. Also call 601 -323·5869 outside
ccenrentat USA and in MisSissippi. ... .1

Tile MFJ·101 is. new 1M solid slale 24 1I0ur
digital clock. Just set it to GMT and IOfget about
converting to GMT.

Pleuant blue .6 incll digits (like TS 820S) are
easy-on-eyes and boght enough to see clear
across your room.

II) timer alerts you every 9 mrretes alter you
taplOidOle button.

set alarm to remll'ld you 01 Sl<EO Of SImply to
wake you up in morning_Has alarm on IndlCatOf.

Fu Vslow set butlons make settu1Q time and
alarm simple.

Lock function prevents missettlng tlme/ala/lTl.
Digits nasn il power is interrupted_RUO!Ied black
plastic case. Brush aluminum Iront/top panel.

UL apprtlwed. 110 VAC. 50160 HZ switch IOf
USA. Europe. Japan and other cwnmes. Use

NEW MFJ SOLID STATE

24 HOUR DIGITAL CLOCK
Eliminate converting to GMT. Pleasant BLUE easy-en-eves
display. Bright .6 inch digits. 10 timer. Alarm, snooze, lock
functions. Power out, alarm on indicators. Assembled.

Pleasant Blue Display
is easy-on·eyes.
B,.'ght .5 Inch digit••

Built-in ID ttmer,
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16 Channels
3D-54 MHZ
140-180 MHZ
410-51 4 MHZ
Digital Clock
Date D isplay
110 V . AC or 12·16 V .DC
1 Year Warranty
Seek Rate: Fast l Och/sec

Slow 5 en/sec

AT THIS INTRODUCTORY PRICE

INTRODUCING THE
J .I.L. SX-100 SCANNER

BR IG HT GRE EN 9 DIGIT
FR EQU ENCY DISPLAY

Ext . Antenna Jack
Ext. Speaker Jack
Large Top Mounted Speaker
Mobi le Mounting Bracket
Scan Rate: Fast 8 ch/ sec

Slow 4 ch/ sec
Scan delay time variable 0-4 sec .

HURRY
ONLY 102 UNITS TO SELL AT THIS PRICE ALL UNITS FACTORY FRESH

Mfg. List $399.00 UNBELIEVABLY PRICED AT A LOW $179.95

._~

I

~

master charge
,., ." .

'O •

--n • .••'..
'.._.

J . ...,_.
••'..••".• •,..
".

" ....-.••" .• •••• •••••

199 95

KENWOOD TR -24QO

2 Mt r . Hand Held
144-148 MHZ
List $395 .00
CA L L FOR PRICE

PANASONIC RF-4900
General Coverage Receiver
List $549.95
Ours $399.95

.......
e.oa
•••••••••••

MY·GAIN ......
nom.. _ " .. ... u..e
'"~J J .. OO· '~ :l(W .. _ l'n.
' NJ.IO J. ' 'O-" :l(W .._ '. e
... Ooool " ' ,0- " 3O'l' a-. .,• •
_ '.' ·' l l'OOO _ ll9;1f;
, _ ' .' - l ·· 'w .._ .,. .
'.... ." ..., ,""' .._ '~ 0Il
104&0 '" """" .._ , ..
__I 5., _ ..' ..... . " ...
. .... 301 " .. ....... .. ..
. ..... J " ,,,,,, .._ , . ..
....u. ,.' ..., no ..
IN" e ' ..., " '0""_ ' 5 ...
' N_ .l 1., '0'5"""'.." , ..
' INT .... ,T_ ua-, ,,,,, ..',". ' " ..'u.""'_ .,., ,,,,,,,_ _,,,,,,, ' 011 ..
. ..vo_ ...."'" , '.. _'><0' .. ..""Wl 10- '''''' f , '... . , ..'''ooa ,,__ , ,_ ,...... , ~ us
_ ua- ."", , ' _ , ,(Ig"
_ _,' _ . MUS- ... ..- .....
_ J":IOO_ ' 5 ft
_ , .. :100 .._ 11 .
_ I., :100 .._ 21"
" ' , . .. 200_ ,. ..
. .. , 00-0. ....._ • •_ suo ..
TH5DX 5eU ().15·1OM 8eem 26995

NEW SHURE 444D
Dual Jmpedance
NormallVox Sl ide Switch
Adjustable Height
Mfg. L ist $90.00
SAVE AT ONLY $49.95

S 2 19 .95
8 4.95
89 .95
32.9 5
7 4 .95
56.95
56.95

179 .9 5
32.95
95.95
32.95
39.95
56.95
4 9 .9 5

4 ·E,"ment T ribilnd 8eam
4 0.10 mrr TrIP Vltf t io;l l
8G-10 mtr T,"P Vertio; ll
2 -mtr " Ri n go RInger "
19 -E le m e n t 2·mtr " Boorne ,"'
14-E le m e " t 2·mtr "Boomer"
14 ·E le ment 2-mtr F M "8oomer"
28 · E le m e n t 2 -mrr FM Po w er Pack
11 · Ele m e nt 2-mtr FM Beam
22·Element 2 ·mtr FM Pow.r Peek
4 50 MHz " R in go Renger "
1O-E lement 2 -mtr " OKe, "' Int.
20·Element 2 -0"1' " O ll;e r" Int .
20·E lement 4 3 2 MHz ..0 . 0;.. .. Int .

No! on'V ho. 1M p"ce 01compu'e " come
wei' w~" '" me ,eoc" 01mall people me
comPUlef$ !Mm'.' . e, no •• ,m p"'•• d
'ema rk"olv
WI '" me "!o w 800 '· Pe",," o l Compu'e r
S~ lIem , vo u'lI t>e """""0 PlOQrom. vou"."
... IU" 0 lew l'IOu"
'I'Qu'" t>& o Die ro e . olvote VOUlt "' • • ' ''''e'''
OPlJOnI w lltl eonl~e O<O (Jl"l..e \'CUI ro m·
~y lno""... SlmPl O'v olloorts ot t>ooH eep"'9
Ond oecount..,O oe" .~'" """ '>0......nd....,
V'l I)IOV""," COMl)UIet 0_

LIST S999 CALL FOR PRICE

- - --
IN 1970 A COMPUTER THIS
POWERFUL COST $125,000.
NOW, TEN YEARS LATER
YOU CAN OWN IT
FOR LESS THAN $1,000.

CUSHCRAFT
ATB·34
ATV-4
ATV ·5
AR X·2
A ·3219
A·214B
A ·214FB
A-228FB
A ·147·11
A-147 ·22
ARX-450
A·144·10T
A·144·20T
A-432·2OT

LOWEST PRICES IN THE COUNTRY ON ANTENNAS
HY-GAIN - CUSHCRAFT - MOSLEY - HUSTLER

We Export
ALL PRICES SUBJECT TO CHANGE ~ .. r.ii

Communications Center .
443 N. 48th . Lincoln. Nebraska 68504 In Nebraska Call (4021466 -8402 ~
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( arl C. tnumetter W5//
5824 NW 58 5treet
Wan Acres O K 73122

Early Radio Detectors
A Backward Glance

- pulling rf from the ether was (and is) no easy trick

conducted the direct cur
ren t qui te we ll, causing the
re lay to actuate. But if the
rad io-freq uency energy was
tu rned off, the fi li ngs re
ma ined cohe re d . If you
wa nted to de tect the dots
a nd dashes of rad iotelegra
phy, it was necessary to
keep the fili ngs agitated so
that they would de-co he re
as soon as the rf signal
ceased. This problem was
so lved easi ly by using a
buzzer with a cla ppe r that
tapped the coherer tube.

Crude as it was, Bra nly's
cohe rer was used widely for
ma ny yea rs. O ne reason for
its continued use was the
fact that the re la y could be
used t o p rod uce " ha rd
copy." It was quite easy to
have t he relay actuate a
pen poised over a strip of
paper being pul led slowly
unde rneath. Anothe r rea
son fo r its continued use
was the fi e rce com petition
be twee n riva l " wire less"
co m m u nicat ion co m
pani es. They sha red no in
ve nt ions. Each protected its

around into a circle, leaving
a tiny a ir ga p between the
two e nds. When rad io-fre
quency ene rgy of the fre
quen cy at whi ch the (circu
lar ) d ipole resonated was
present, he could (in a da rk
room) see a minute spa rk.

Edoua rd Branl y gets the
c red it for the next step in
the a rt of detect ing the
presence of radio waves. In
1890, he rece ived a paten t
on a device whi ch perm it
ted the operat ion of a loca l
re lay by means of wire less
waves. It was crude but
good. The principle was e le
me nta ry. A glass tu be was
filled with loose iron filings
(later iron pl us nickel ), a nd
wires were stuck into each
end. The loose filings were
a poor co nd uctor of the
d irect-c urren t voltage ap
plied in a se ries ci rcu it
made up of the volta ic bat
tery, a re la y, a nd the iron fil 
ings, but when radio-fre
quency e ne rgy was rou ted
through the glass tube, the
fil ings stuck toge the r (co
he red). In that state , they

use of the te rm ind icates
that thi s a rtic le will no t be
concerned with demodula
to rs fo r freq uenc y-modulat
ed signa ls.

Hei nr ich Rud ol f Hertz
made the fi rst a nd t he
simples t detector. He just
ben t a d ip ol e a nt e n na

,"
•, -•

-) 1 ~~ (.)
~- ~

• •
do f:':··

,-
Fig. 1. The magnetic detector. An endless band (B) consist
ing of a number of fine strands of iron wire is passed over
two pulleys, P and Pl , one of which is turned slowly by
clockwork. This ca uses the band to move in the direction in
dicated by the arrow. The band is made to pass through a
small glass rube, C, around which is wound a single layer of
insulated wire. This wire carries the incoming rf signal. The
second coil, 0, is wound over the soleno id. It conducts the
recovered audio to the headphones, T. The magne t M, is
placed near the band, which moves fro m point X to point Y.
Note that the north pole of the magnet is close to the band.

(

I f you wondered why the
more mode rn no me ncla

ture, de modu la to rs, is not
used in t he ti t le, the re's a
reason . The ve ry first de tec
tors we re si m p ly that:
mea ns of detec tin g the
pr e sen ce of ra d io-fre 
quency ene rgy. Al so, the
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ow n. Not a one had a reall y
good sys tem, ye t each had
some devices that were
superior to sim ilar o nes be
ing used by o ther commun
ication companies.

Curiously, the next four
types of detectors w ere in
troduced rather closely to
gether-approximate ly in
the period between 1904
and 1906. The least known
of these was the Marconi
m agnetic detector. It w as a
somewhat com plex dev ice.
A loop of mu lt i-st rand iron
wi re w as pulled by clock
work th rough a circu la r
path that involved pa ssing
through a gl ass tube. (More
on that glass tube Ia ter.)
Just before the mov ing w in.'
went into the glass tube, it
passed through the m ag
neue f ield of the north pole
of a permanent magnet.
That magnet ic field in
duced a weak south-pole
type of magnetism into the
small segment of wi re im
mediately under it . The seg
ment cont inued its way into
the tube, to be followed, o f
cou rse, with m ore mag
netized segments,

The glass tube m erit s ad
di t ion al desc r i pti o n. A
sing le-laver coil was w ound
d irect lv upon the tube. The
two ends of this so lenoid
were attac hed to the radio
f requency tu ner (or di rectly
to the antenna and grou nd
in the basic systems). Over
the solenoid, another coil,
one With many tu rns and
many layers. was wo und . A
pair of headphones was
attached to the multi-layer
coil , A s the magnetized
wi re was pu lled through the
tube, any " w ireless" signal
app l ied to the so lenoid
(wh ich ac ted as a primary
of a transformer having a
single-tu rn seconda ry, the
m oving wi re) ind uced a
m agnet ic f ield in to t he
w ire. Thi s fi el d caused an
abrupt reversal o f the weak
polanzation o f that seg
men t o f wire. The fie ld
crea ted by this reversal cut
the many turns of the mu lti
layer coil , creat ing a cur
rent that actua ted the head-

phones.
Thi s form of detec tor

seems to have performed
ecceptablv well on Mar
coni 's system of wi re less
communicat ion. It must be
remembered that Marconi
used only spa rk transmit
ters. These emitted discon
tinuous waves. Type B
emission. There is no record
of how it m igh t have per
formed on voice-modu lat
ed, tone-m odulated, o r key
m od ul a t ed co n t in uous
wa ves (Type A em ission),

Another type of detec tor,
th is one a t rue demodu
lator. wa s the th ermio nic
diode. It was discovered by
Thom as A . Ediso n, who
never pursued any po ssible
app l icat ion fo r hi s d is
covery . An Engli sh sc ien t ist,
John Ambrose Fleming, w as
more im aginative. He rec
ognized that t he diode
made an excellent rec t i f ier
for radio-frequency signals .
It is not known just who
first became aware of the
fac t that rect ifica t io n en
abled the demodulat ion of
most types o f radio signa ls,
For some reason, the t herm
ion ic diode did not come in
to common use until the
19:\Os, It w as, and is, an ex
celle nt detector. Perhaps it
is the req uirem ent o f fil a
ment power that caused i t
to be ignored in fa vor o f
m uch less reliable types of
signal recti fi ers.

In th is same t ime per iod.
the electroly t ic detec tor
was int roduced by some
long-forgotten inventor. It
used a tiny pla tinum wi re,
on ly 0.0002" in diameter,
which was careful ly low
ered so as to just to uch the
surface of the liq u id in a
small cup. The liquid w as
either nitric or di lute sul
phur ic acid, Rectificat ion
took p la ce at the ju nct ion
between w ire and ac id . It
w as an effec t ive detector,
bu t i t had o ne great d raw
back: It requ ired a stab le
plat form , That o ne fault
rul ed i t ou t o f the shipboard
m arket , which was o ne of
the best m arke ts for w ir e-
less gear .

The las t o f t he four, the
crysta l detec tor. seems to
have been deve lo ped si
m u ltaneously by several
persons, al t hough Green
leaf W hittier Pickard often
is given credit for its in
vention . There were many
types of rec tifying crystals
USE"d , Some detectors used
two crystals in contact w ith
each other. (O ne wonders if
these were PN junctio ns?)
Most used som e variety o f a
point contact. O tten th is
w as the renowned "ca t
whi sk er ," a sm a l l a nd
springy w ire, usu all y brass,
tha t made tenuous con tac t
Wit h a spo t on the surface
o f the c rystal. ' he proper
spot had to be found by
ca re fu l search . O nce fo und
(and retained, an even m ore
difficult underta king' ), it
provided m axim um audible
signal f rom the Incoming
radio waves . A few va rieties
of crystals needed di rect
current th rough their junc
tions for best o pe ration . It is
q uue possible that so me of
these actually oscillated.
conceivab ly o n the tun
ne l-d iode princip le. Such
c la i ms w e re ma d e , al
though the pr in c iple of op
eranon w as o nly guessed at.

A ll o f the mu ltitude of
crys ta l det ec tors shared
o ne com mo n c haracteris
t ic: Their sensitiv ity va ried
inversely w ith thei r stab il
ity!

Comi ng several years
after the introduction of the
previous ly-mentioned de
tectors, the t riode vacuum
tube, Lee Defore st's fa 
mous audion. did not imme
diately d isp lace the older
types. There were severa l
exp la na t io ns. Aud ions w ere
very hard to o b ta in . They
were not so ld ou t righ t, but
came w ith Derore st equip
ment and were replaced (at
a high pr ice) only if the de
fe ct i v e audion w a s re
turned! They al so were ex
pensive and had a life span
that w as un pred ictab le but
all too often dist ressi nglv
brie f!

Audio ns were used in two
d iffering types of detect ion
techniques . One. the bias
detector, requ ired biasing
the grid into a non-linear
port ion o f the Fcl p curve ,
This form of demodulation
did not provide maxrrnurn
sensi tivity, but did con
st i tu te a detector capable
of coping w ith strong 'i lg
nals w itho ut caus ing t')r.(f;' S

sive dis tortion The most
favored method of u!> ing a
t riode as a demod ulator
w as as a "g rid-leak det ec
tor." The actua l princip le of
th is type o f opera ti on WdS

dual in nature. lhat is. the
grid and cathode, in con 
junc t ion wit h the gr id 
bloc k ing ca pac itor and the
grid resistor, cons tituted d

diode rectifier ("dt' tector"),
A s these elements also were
part s of the triode tube.
they. plus the plate. also
constituted an audio ampli
fier. The combination of de..
teet ion and amplification in
one vacuum tube re su lted
in sensitivity that far out
stripped all competitors.

A ll rect if ier-type demod
u la tors wo rked satif a c torilv
for receiving discontin uo us
wave (spark) and modular
I'd co n ti n u o us-wave ~ig

nal s. bu t were useless for
ext ract ing intellige nce fr om
key-modula ted (ma ke- and 
break modula t ion) cont in
uous-wave radio tel e gr a ph
signals.

Continuous-wave signa ls
were generated by several
means. Probably the first
wa s the Fessenden arc .
Ca refu l ly-cont rolled arcs
could produce an excellent
cont in uous w ave. So could
the Alexenderson high-fre
q uenc y a lte rna to r The
vacuum tube, a f te r it be
came commonly ava tlable
in the earl y 1<:,20s. was the
cho ice of both experimen t
ers and commercial use-rs
for low-power and evert me
di um-power continuous
wave genera t ion. although
arcs and alternators con
t inued to be used III high-
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RAPID MOBILE
CHARGER

Ch",g<.' your h",>dh..ld ,,,d,o o fl 12 vult !;tHJRt' In 4 6 hours
Will 1101 ov<;>r,hdTg<.' vour bartenes due to dutomatoc ShUH ,1!
C1rc u lrl y.
EquIpped WIth d {I<jdTf'Il t' lighter plug on t he Input ~w;k> <o n<! ,n.

...pprop......,e dldf9lng plug on rho> output sod<.>.
CORD LENGTHS Al.LOW FOR CONVENIENT USE

WHILE CHARGING P

Models dll"h"bl<;> now tor the Kt'nwood TR2400. the Yaesu
2Q7R Te mpo 5 1. Wllw n MdTk lJ and In.. W,lson M.nk IV.
Orner models aVilll"bl" ....150 please c"ll o r wrIte for mor"
mtc.. • .. •. . . . . . . . . . . • . .. . . . • . . • . • . . . . • . • . . • . • . •$29.95

Order by mall or phone. All o rde rs add S'\, sh Ipping. e.O D.
edd addnonal $1.1 5 B" c/ Visd/MC. Ohio Rt> s. add 4' '1'\' Tax

Phone (513) 73 1-7220 .... 330

~ DEBCO ELECTRONICSDE P.O. BOX 9169
~INCINNATI.OHIO 45209

powered stat ions for many
years.

Perhaps the first attempt
to " demodulate" continu
ous-wave radiotelegraphy
was by use of a " nkker"
(yes, that is the corre ct
spellingf]. Before describing
just what a tikke r is, let's
consider why one was need
ed. Whe n a contin uous
wave signal is rect if ied, the
resu lt is a direct-current
pulse the length of the dot
or dash of CW radiotelegra
phy. This is not suitable for
actua ting headphones o r
for aud io a mplificat ion.
The steady dc pul se must
be transformed into some
sort of audible signal. A
simple way of doing this is
to interrupt or break up that
dc pu lse severa l hundred
times a second . That is what
a t ik ke r does. It's a mec han
ical interrupter.

Regina ld Aubrey Fessen
den inve nted the heter
odyne detector. He used a
low-power arc as a local os-

dilato r. This continuous
wave was combined in a
non-linear device such as a
crystal detector . with an in
co mi ng key-modulated
continuous-wave signal . By
making the former a few
hundred Hz higher (or
lower) in frequency than
the latte r, a n aud ible beat
note was prod uced .

A regenerative vacuum
tube detec tor can be op
erated in an osc il lati ng
state. Slightly detuned from
the frequ ency of a n in
co ming CW radiotelegraph
signa l by. say. 750 Hz, it
develops its own heter
odyne note. (This is called
a u to d vne re c eption) A
regenerati ve detecto r
therefore can be used to de
modu late spa rk s igna ls,
tone-mod u lated co nti n
uous-wave signals, vo ice
modulated continuou s
wave signals, and key-mod
u lated continuou s-wave
signa ls. Truly it's the univer
sa l detector!.

•Inc

INSTRUMENTS YOU CAN COUNT ON...
• 4V, DIGIT MULTIMETERITHERMOMETER
• FREQUENCY COUNTERS TO 1.3 GHz
• PRECISION DIGITAL THERMOMETER
• CAPACITANCE METER

FOR ORDERS, INFORMATION OR A CATALOG WRITE OR PHONE 800-327-5912
FROM FLORIDA PHONE (305) 771-2050 /771 -2051

Dptoelectronics
5821 N.E. 14 AVE. FT. LAUDERDALE, FL. 33334
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TOP OF THE LINE. NUMBER ONE!

IF YOU'RE THE TYPE OF PERSON THAT WILL SETTLE FOR NOTHING LESS, WE'VE GOT

WHAT YOU'RE LOOKING FOR - TOP OF THE LINE FROM THE TOP LINES. WE OFFER

MORE THAN JUST THE RIGS - SUPER SERVICE AFTER THE SALE. CALL US SOON FOR A
QUOTE ON YOUR NEXT RIG.

ORDER TOLL FREE!

800·84S-6~83
G.I.S.M.O. ~"

;:;::: 2305 CHERRY ROAD
ROCK HILL, s.c, 29730

V Reader Service -sH page 195

Service Department
Call 803-366-7158
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Ct"Otge M. [wing WA8Wr[
PO 80l 502
Cheboygan M 149721

Sheathe Thyself
- a cheap trick to pull on old rubber duckies

For over two years I have
bee n the proud owner

of a Wilson 1402-SM HT,

•

Pharo A. Before. The beat
up rubber d uck y before in
stalfing the replacemen t
covering,
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a nd after an inc redi ble
amount of hard use a nd
abuse, I have on ly two pet-

Photo 8. A fter. The auto
m otive hose ;s now in
place, w ith rhe 17. PVC
pipe cap glued over the
open end. Note the com
pact size of the rolled-up
" Flopp y Duck " (bottom).

ty gripes : (a) the funny little
round accessory connector
that steadfastly refuses to
mate with anything in my
junk box, and (bl the early
model rubber flex anten na .
More about Ia) another
time.

Please note that it isn 't
the pesky " F" co nnec tor
that I'm co mplaining about.
I know so me hams prefe r to
replace it with a BNC-type,
but I've never had any trou
ble with it. One good fea
ture is that it allows you to
match up you r HT to al l
kinds of inexpe nsive cable
TV ha rdwa re. My prob lem
was mo re bas ic - the rela
tively fragile skin of the rub
ber du cky itself .

Afte r a cou ple of months
of hard use, the antenna
sta rted to ass ume an odd
angle when mounted on the
rig, and the rubber skin
began to look twisted and
lumpy. Fina ll y, pieces of
the skin began to peel off,
exposing the helica l copper
co ils inside. The antenna
still worked fine, but it
looked terrible and the ex
posed end began to snag on
clot hing and poke pa ssers
by in the face (Photo A).
Sma ll urchins wou ld point
and snicker and attempts to

re pair the d am aged mess
with silicone rubber weren't
helpful. No matter how it
was patched and dipped. it
still looked as though it had
bee n stuck in a pencil
sharpe ner by mistake or
used to flog armadillos.

The ca ta logs do list re
placements, but at prices
runn ing upwards from ten
dolla rs. The so lution was a
piece of heavy rubber auto
motive hose with an inside
diameter of 3/8" (NAPA
#H·176j.

An 8" length of this costs
fifty cents at a loc al parts
store, bu t a piece pro bably
co uld be scro unged fo r free
a t a friendly gas station. Of
co urse, ligh ter neoprene
tub ing o r pl ast ic shrink
material co uld work, but
th is stuff f its pe rfe ct ly
down over the " F" connec
tor as well and is incredibly
tough. Also, a standard Vi"
pvc pipe cap is a snug fric
tion-fi t over the top end (see
Fig. 1).

Note that the hose fits
flush against the top of the
HT, complete ly covering
the connector. To install or
remove, sim ply pinch the
tubing against the knurled
fitti ng inside, and the whol e
thing un screws as a unit. Rf
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ope rating while traveli ng
Cost is negl igib le; the con
nectors come in packs of
two for 59¢ o r so at stores
like Radio Shac k. •

Fig. 2.
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needed. Performance is dra
mat ically better than with
the rubber duck y, and the
a nte nna can easily be taped
to a bu s or tra in window for
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resulting a nte nna can be
rolled up to about the size
of a stic k o f gum (see Photo
B) a nd tucked away in a co r
ner of the HT case until

losses through the material
are slight; I can st ill stand
on a hill to p and work the
VE3SSM repeate r fifty
miles away a nd perfor
mance is about the same as
the original antenna or the
ba re spring.

For fa r-fringe operating,
the " Flo ppy Duck" (Fig. 2) is
just the ticket, especially
for HTs like the Wilson 1402
which do not have an inter
na l tel esco ping whi p. All it
is is a rep lacemen t " F" co n
nector and a quarter wave
lengt h of hookup w ire
which is the right gauge to
make the ba re cond uc tor
snug ly fit t he center hole of
the female fitti ng on the
HI. The wi re is he ld in place
with a dab of silico ne rub
ber, a nd a piece of 1/8"
staple is crimped over the
insulation to hold it in
pla ce. A couple of scraps o f
shrink-tubing are slipped
over the outer flange of the
"F" fitting and shrunk in
place with a light bulb. The

THE V·J PRODUCTS•• •

orso

ModM 11O
LJat: S1It.OO Ust: $119.00

In fact, each V-J Products 2 meter amplifier is HAND WIRED. The model lIOwith 140 watts out,
or the V-SO with SO watts both feature parasitic coils delicately hand balanced to resonance. And
each unit is individually tested a nd burned in. The heat sink, which totally surrounds each unit,
insures cool operation with the cleanest FM or 88B signal on the air. Warranty? You Bet!90 days
on the power t ransistors and 1 full year on all other components. You can buy a 2 meter amplifier
anywhere, but the V-J Products model lIO and V-SO are only available at:

Ask about the V-J 30 amp
Power Supply coming soon

r-~ r- ~

~ ~ ~~ ~n '-
Electronics Supply,lnc.

1508McKinney, Houaton , Tex.. n 002, (713)658-0268

Call for quote!
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Dave Faucher WA I UQC
23 Freedom Drive
Collinsville C T Q6022

CB to 10
- part XXVI: the Cobra 132

Fig. 1. Switch d iagram.

T he latest c hanges in
the FCC rules whic h

prohib ited the sale of new
23-c ha nne l CB sets has
made quite a few of these
sets avail able at ve ry low
prices. This was because
the manufacturers had to
un load thei r su rplus and
also beca use CBers wanted
to move up to the new
4D-channe l model s.

1have been reading with
interest all of the articl es in
73 Magazine on conversion
of CB se ts to 10 meters, I
had a Cobra 132 on the
shelf which was built by a
Japanese manufacturer for
B & K. (The same manufac
turer built ve ry s im ila r
radios for other compa
nies; they were the Tram

11--_'::"i..~.

Oiamond-60 and the Brown
ing lT D,)

With the 10-meter band
be ing so open in recent
months, and the number of
Q RP stat ions I have heard
with great sig na ls, many
we ll over S-9, I dec ided
that I would modify the
Cobra a nd get in on the ac
t ion from the mobi le my
se lf.

Before you attempt this
mod, I highly re comme nd
that yo u get a Sams Photo
fact." This will give you all
the needed information
such as part locat ions and
alignment test points and
procedures. The one need
ed for this conve rsion is
CB-54. June, 1974.

There we re seve ra l

. '8 scoc . , ~ [

TO 0S'D{ OF . , ,,
e....sT.... ..O""" ~<; >OQI.{

1

ob ject ives in my conver
s io n, Number on e was
good 10-meter SSB cover
age, and I chose 28.5 to
29,1 MHz. Next was to
have conti nuous coverage
with the vco. wit h enoug h
overlap to cover the spac
ing caused by t he former
radio co n t ro l chan ne ls
which were loc ated be
tween seve ra l of the or ig
ina l 23 channel s,

This conversio n is se t up
for the Cobra 132 mobile or
the Cobra 135 base station
rad io, each of which uses
the late-version synthesizer,
PAC-4231 . With the very
close similarities of the
Tram Diamond-60 and the
Browning lTD, I am sure
one can use the basics o f
this conversion to modify
these sets up to 10 meters,
also .

The parts that have to be
changed a re li sted in Table
1.

To insta ll the new local
osci ll a tor crysta ls that re-

place the X311 . 12 .8 MHz
crystal , a miniature SPOT
toggle switch and a 3-30 pF
trimmer capacitor must be
added. I will leave it up to
you as to whe re you wan t
to mount the switch. Once
that is decided, insta ll as
pe r the switch d iag ram,

The next step is to en
able the blank channe l be
tween 22 and n . With the
case off, place the set up
side down with the cha nne l
selector set on this blank
chan nel. If you look a t the
back wafer of the channel
se lecto r switch, you will
see the notched-out por
tion of the switc h. On my
set there is a purple wire
from the synthesizer boa rd
connected to the switch
terminal that is supposed
to e na b le th is cha nne l.
Take a short piece of nO.18
wire and solder one end to
the switch terminal. With
the other end of this wire,
form a contac t on the
ce nter, bottom portion of
the channel s e lec t o r

12 73 Magazine · July, 1980



Crysta ls Remove Install Channel Adju st Frequency
X301 15.965 MHz 17.300 MHz 1 C311 17.300 MHz
X302 16.015 MH z 17.350 MH z 5 C309 17.350 MHz
X303 16.065 MHz 17.400 MHz 9 C307 17.400 MHz
X304 16.115 MHz 17.450 MHz 13 C305 17.450 MHz
X305 16.165 MHz 17.500 MHz 17 C303 17.500 MHz
X306 16.215 MHz 17.550 MHz 21 C302 17.550 MHz
X3 11· 12.8 MHz 13.0 MHz = 28.5·28.8 MH z range

13.3 MHz = 28.8-29.1 MH z range Table 2.

Table 1. Parts to be changed. ( * - See text. )

swi tch. C lue this in pl ace
wi th a hot glue gun. Be
carefu l no t to get any glue
on the contact port ion of
t he switch. Th is may seem
a bit crude, but it enabled
me to get an extra 10 k Hz
of coverage t hat wou ld
have been lost unless I
changed the w hole chan
nel sw itch.

O n t h e sy n t h es i zer
board, connect a short be
tween TP302 and TP303,
mode switch set to USB.
Co n n ect a fr equen c y
counter between TP303 and
TP304 . Ad just per Table 2.

Remove the frequency
coun te r fr om b et w een

TP304 and TP303 and con
nect to TP309 and TP305.
Set the Vo ice Lock fo r
cente r frequency . Select
the 13.0 MH z osc i l lato r
crystal and adjust L301 cw
for t he proper frequency.
Select t he 13.3 M Hz crys tal
and adj ust t he 3-30 pF tri m
mer for the proper frequen
cy.

Remove t he short and
t he f reque ncy co u n te r .
Con nect up a dummv load
wa ttmeter. Select channel
23, also select t he lower
osc il lato r c ry sta l, AM
mode, and ad just T301
t hrough nos fo r maximum
out on transm it. Next, ad-

just T1 4, T1 5, L3, and C116
fo r m aximu m rf out.

Select USB mode, inject
10-m V 2-tone test signa l to
t he aud io input; and ad ju st
L2 . is. ri . T2. rs. 14, TS.
T6, T1 6, and L8 for m axi
m um rf o utput. Ad ju st
R1 36 for max imum power
out, but observe proper
linear i t y to preven t dis
tort ion. Th is is the ALC ad
justment; you shou ld have
about 8- to 15-W atts PEP
out. This comp letes t he
transm itter ad just ment.

Next, tune in a weak
signa l source, N B off , and
ad just T7, T8, T9, T1 0, and
T1 1 for max imum sensit ivi 
ty . The last adjustment is
fo r the Vo ice Lock range,

Ad just R331 and R326 al
most m aximum cl ockwi se.
Ad just R329 almost max
im u m co unt erclockw ise.
Don' t go too fa r o r some in
sta b il ity will occu r. This
wi l give you about a 15-to
20-kHz range, w hich al lows
t o t a l ov erlap b e t w een
channels.

W ell , that' s abou t i t fo r
the conversion. I am sure
t here are several othe r
ways as far as crystal selec
tion goes. but th is one
worked fo r me. The ante n
na I use is a base-loaded
tru nk-mount CB antenna
that is retuned for 28.6.
Cood luck w it h your con
vers ion; hope to work you
Q RP mobile on 10. 73.•

... 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

Additi onal 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__

Radio equipment
not included

Also Available .. . .
Floor Space: 5 1" Wide by 30" Deep

$192.50
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lames R. Va ldes WAlCPO
63 Alderberry Lane
l. fa lmouth MA 02536

for long periods of time,
the battery can be
sw itc hed off by d isabling
the memory featu re (54).

One fina l change per
mits the 227R to o perate
above 148 MHz . This is
usefu l when the 227R is be
ing used as a d rive r fo r a
va rac to r tri p le r to t he
450-M Hz band . Remov ing
d iodes D701 and D702
from the Pll control board
will expand the frequency
coverage to 149.995 MHz .

This complete s m y list of
modif ications to t he Yaes u
FT-227R. They have been in
use for so me time now and
I have not e xperienced any
problems. Comments and
inquiries will be answered
provided an 5ASE is en
c los e d. Acknowledg e 
ments go to Bob Wagner
W1 HW U for his ideas a nd
sugge st io ns, and to my
XYl, Deb WB1 DR5, fo r the
typ ing. Good luck , a nd
ha ve fun w ith your new
227RI .

The dashed components
show n in Fig. 2 are the
only components added .
They a re mou nted (so l
de red) d irec t ly to 54. Fig. 6
is the battery bracket. Thi s
mounts internally at the
re ar o f t he 227R between
the slide swi tches a nd the
coax co n nec to r . Th e
bra c ke t is desig ned to
mount us ing the ho le s for
the ground lugs from the
transmitter printed circuit
board . When a frequenc y is
s to re d in memory and the
rad io is c o nnec te d to a
12-volt supp ly. D1 is re
ver se-biased and the power
to the Pll control board is
supplie d through 04. Thi s
voltage is regulated to 5
volts by R3 and 03. When
the input voltage fall s
below 9 vo lts, D1 co n
ducts, supplying voltage to
the re gulato r thu s retaining
the memory. Cu rrent d rain
fr om the ba ttery unde r
the se cond it ions is about 4
mA. W hen storing the rad io

,'.
-.
•if; ALU"'''U''

the sc a n sw itc h (52). The
di spl a y should now alter
nate be twee n the two fre
quencies at a 2-Hz rate .
Op ening the sque l ch
should inhib it the scanning
a ction.

O the r Cha nge s

A second mod ific a t ion
to t he 227 R perm its the
memo ry t o be re t ain e d
when power is re mo ve d .
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Fig. 6. Battery mounting bracket. Keystone no. 93 battery
clip requ ired.

an internal c o n t ro l. To
make the front-panel con
trol o pe ra tive. remove the
wire from the rear o f S2B
and place a jumper be
tween the front a nd center
connections of the switch.
Fig. 2.

Ta te st the scanner, set a
fr e qu enc y int o memo ry
with the scan swi tc h off .
Select a second frequ ency
on the disp lay a nd depress

MONITOR '149.

IIT B& WI Ii••••!!!••••;:;;:;;;;:IOp hOnail II

SKT·l00
COMPLETE
KEYBOARO
TERMINALII

5375. Kil I
(L,•• Monilo t)

" . ..mbled '430

COMPUTER
",...1 - - - - - - - -...,. ....... ---- -----t-,

I I I I
I --- - _ --- __ J I

1/:: :: 0\:
~--------- --'I

I
I

__ -I

SERIAL
LOOP or RS232

Features
, ASCII & BAUDOT
, Auto Sync. 1-150 WPM CW

• Narrow & Wide Shift TU
• Microcomputer Interface

TRANSCEIVER

AFSK/KEY
(SEND)

AUDIO
(COPY)

ALSO AVAILABLE:
SCT-l00 STAND ALONE VIDEO BOARD

Assembled & Tested 1215.
Full Kit 1175. Partial Kit 1115.

ABM-200 ASCII BAUDOT MORSE CONVERTER 1189.



WHY GET ON FAST SCAN ATV ?
• You can send broadcast quality video of home movies, video

tapes, computer games, the shack, etc., at a cost that is less than
slowscan. Requires only a technican class or higher.

• Really aids public service communications for parades, RACES,
CAP searches, weather watch, marathons, etc.

• OX is about the same as 2 meter simplex - 15 to 100 miles.
• ATV uses broadcast standards. No special converters needed.

Receive full color and sound on a regular TV set.

GET A BUDDY ON SPECIA L 2 for $750 ppd .

HITACHI HV62U CAMERA . . • . . • • . . . . . . $239 ppd

SE ND Sel F ADDRESSED STAMPED ENVelOPE FOR COMPLETE
CATALOG AND ATV INFO. We have all your ATV needs: Antennas.
Cameras, Repeaters. Video Monitors, Preamp. Linears, Test Equipment,
and more. 19 years in ATV. Check, Money Order or Credit Card by
mail. Credit Card orders ca ll (2 13 ) 447·4565

1. TXA5·3 ATV EXCITER /MODULATOR $85 ppd
This wired and tested modu le is designed to dri ve t he Moto rola MHW-710 module
in the PAS 10 watt linear amp. The crysta l in the 100 mHz region keeps harmonics
out of two meters f o r tal k back. T he video modulator is full 8 mHz for computer
graphics and co lor. Requi tes 13.8 vdc reg@ 70 rna. T uned w ith xta l on 439.25,
434.0 • o r 426.25 mHz. Two Freq ve rsion add $30.

2. PA5,0 WATT ATV POWER MODU LE • . .• . . .• . . . . .• . . . . . . . . . $79 ppd
The PAS wi ll put out 10 watts RM S power on the sync t ips whe n d riven with 80
mw by the TXA5 exciter. 50 o hms in and o ut, plus ba ndwidth fo r the whole band
with good l ineari ty f o r color and sound . Requires 13 .8 vdc regulat ed @ 3 amps.

3. FMA5 AUDI O SUBCA RRIER GENERATOR $25.00 ppd
Puts audio on with your camera video just as broad cast T V does at 4 .5 mHz. Puts
ou t up to 1 v p-p to drive the T XA5 or VM-2, 3 , or 4 modulators. Requ ires low
Z rnlc (150 to 600 oh ms) , and +12 to 18 vdc @ 25 mao Works wit h any xmtr
with 5 m Hz video bandwidth.

4. TVC·18 ATV DOWNCONVERTER . • . . . • . .. ... • •. .. . ... . . . $49.50 ppd
Very sensitive MR F90 1 (1.7 db N F) pream p and double balanced mixer mod ule
digs ou t the wea k ones bu t resists inte rm ods and overload. Connects between uhf
antenna and T V set tu ned to channel 2 o r 3. Tu nes 420 to 450 mH z. Requ ires
+12 to 18 vdc @ 20 mao Super se nsitive T VC 1C with NE64535 pream p (.9d b N F)
preamp $79.50 ppd

TVC·4 ATV DDWNCONV ERT ER •• . .• . . .•• . . • . . . . .• . .• . . . . . . $85.00 ppd
This is a packaged version of the T VC1 B converte r w ith internal power supply.
Has BNC input and F output connectors. Also ava ilable w ith t he NE64535 fo r
$ 115 ppd. Size 5 '1' x 2 % x 7 inches.

ALL IN ONE BOX READY TO OPERATE $399 delivered U.S.
Plug in any closed circui t camera, antenna, mic., and T V set and you
are on the air. Contai ns the basic four mod ules, AC supply. and TfA

........ "!lI..,;',:,:Witch. Full co lo r and sound. Specify xm tr freq and TV ch 2 or 3.

... ---......
- 1''' - ,

TC·' TRANSM ITTER/CONVERTER

PACKAGE SP ECIALS
TXA5·3, PAS, FM A5, and TVC·' B
BASIC MODULE PACKAG E • . . .• $225 ppcl

OPT IO NS :
2 f requency exciter add $30
NE64535 low noise downconverter . add $30
Packaged T VC·4 downconverter . .. add $35
Less T VC-1 B downconverter . . substract $40
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Juwph Sch ...-art; K2 1/GV
43-34 Union Street
f1ush lnK ,v r 1135j

"That's the Way It Was. • •"

D o you recall your first
introduction to radia l

Do you remember what led
you to become an am ateur
radio operator?

It was in the early 19205; I
w as about fi ve years old. I
lived in Philadelphi a, Penn
sylva nia, on a stree t that
wa s na rro w and s ho rt.
There were about f ifteen
o ne- familv hou ses on the
st reet. There were two gas
o pe ra ted lamp posh on
either end of the street . The
lighting in the homes also
was gas.

In a corner of o ne o f the
room s in our house wa s a
workbench s t re w n with
Wires, tubes, insul a to rs, bat
ter ies , tools. a nd many
other objects that were pe r
tinent to the construction
of rad ios. At the time, it a ll
meant nothing to me, not
knowing to what use they
w ere put.

I cou ld alway s f ind my
father puttering around in
that corner. I can recall him
using the terms peanut
tubes, aerial , and al so dis
tant stat ions. Anothe r te rm
that always stood out in my
mind was his referral to
KDKA.

One day as he was at the
bench, I heard him ca ll ex
c itedly to my mother , I re
member him tell ing her that
he had ju st heard a sta t io n
from Califo rnia. He placed
the earpho nes on my head,
also, and I heard music.

In nme. he const ruc ted
ma ny receivers usmg vari
ous ci rc uits to improve the

78 73 Magazine. July, 1980

re ception, and re cei ved
many more distant statio ns.

M y next vivid recollec
t ion of rad io was in 1926
when the Dernpsev-Tunnev
f ight was held . People were
crowd ing in front of my
house, l istening to it. M y
father had set up a loud
speaker on the window si l l

In 1927, we moved to
Brook lyn, New York. I at
tended the local public
school When I was in
junior high sc hoo l, I be
came the operator of the
m o vie projector , wh ich
used carbo n arc l igh t. I stil l
had no interest in following
my father's foots teps - in
dabb ling w ith rad io con
st ruc t io n. However, I d id
become an SWl , and kept a
log of the radio sta tions I
heard

In 1939, I wa s introduced
to am ateu r radio by a
young lad who was my
next -door neighbor , l ou
W 2MGX He assisted me
with the const ruc t io n of a
transmitter for 160 meters .
My receive r was a National
SW-3. I tr ied to make a con
tact, but w ithout success, I
became dis i l lus ioned and
took the tran smitter apa rt .
(By the way, I had no li
cense to legally operate a
transmitter.)

Dur ing World War II , I
worked for Bendix. I was
the final tester for land
mine detectors . There I
gained a better knowledge
of electronics. I still had no
ambition to get in terested
in ham rad io.

In 1955, I worked for a
company that wa s located
in the same build ing WIth
Eico. and met some of the
Lice em ployees. O ne of
them w as d ham. Once
again, I w as f ired wi th en
t hus iasm to become an
amateur radio ope rator.

Not knowing any ham s in
my neighborhood, I w as at
a disadvantage. How could
I find a ham who would
help m e a cquire my
license? I pu rchased a
Cal/book and proceeded to
thumb through the pages,
look ing for a ham close to
my house. Success! I found
one two blocks away.

I jotted down his name,
address and call , and went
to visi t him , I wa s greeted at
the door by his w ife. I in
t roduced m yself and ex
plained my des ire. She
called her husband and told
him what I wanted. H is
name wa s Ray and his call
was W2DIU . I was taken
aback w hen I met him. Ray
was blind and also wore a
hearing aid H is wi fe , Judy,
was also a ham. Her ca ll
w as K2KBQ .

Ray helped me learn the
code and tau ght me the
t heory f or the Nov ice
license. In a few months, I
got my licen se and wa s
issued the call KN2VGV.
That wa s O ctober, 1956.

Ray would not permit me
to get on the air unti l I bui lt
a t ransrmtter. I m ade the
chass is from sheet alum i
num and the cabinet o f
shee t metal. For part s, I

cannibalized old radio re
ceivers and te levision sets.
The rem ainder of the parts I
pu rc hased o n Cor tl and t
St ree t - af fee ti o nate l y
known as " Rad io Row." I
also had to w ind the co ils.
M y receiver w as a Halli
cra tters 5-40. I had w ry IIt
lie success get tmg con
lacts. I w as not permitted to
erect an antenna on the
roof . I t ried loading the win
dow scree n s, the bed
springs, and st ringing wi res
throughout the apartment.

A few years l a ter, I
moved to another location.
There I was permitted to in
stall an antenna. I had a
three-element beam for 10,
15, and 20 meters, a dipole
for 40 meters and a 5-ele
menI beam {or b meters. I
wa s now ab le to en jov ama
teur radio to m y heart's
conten t, to work DX and to
try for WAS. I also had got
ten my General.

I have had my tria ls and
t ribu la t ions ' be ing a ham.
TVI com pla in ts , le tte rs
from the FCC. feedhnes cu t,
te lephone ca lls in the wee
hours of the night, and
va rious other annoyances.
Bu t I persevered through
i t all. I am enjoying ham
rad io, to my great conten t.

I am retired and spend a
great deal of time teaching
those w ho want to become
amateur rad io o pe rators.
My grea test joy is w hen my
students ca ll and tell m e
they passed their test and
have received their call
signs .



Dual filtering

comes of age.
Kantronics' state-of- the-art Signal EnfOrcere

introduces quality and versatility
to variable-frequency/variable-bandwidth dual filtering

At last , you can have the ultimate
operat ing edge with a tunable,
dual filter that looks as good inside
as It does outside and operates
with the precisi on only Quality en
gineering can of fer.

The xanrronrcs signa l emorcer'"
takes a one-two approach to
knocking out Interference to cw,
racroteretvoe. Single-sideband,
ASCII and AM audio sig nals.

The Dual-Filter Approach
With the dual-filter approach,

t he Signal Enforcer can be used to
maximize one signal (peaking)
while it minimizes an interfering
one (notching). It can also peak two
frequencies at once, which is great
f or RTIV or ASCII signals, or it can
notch two frequencies at once.
The Signal Enforcer filters can even
be teamed t o offer a super-notch
or super-peak single fil t er,

NO Groping In the Dark
The operator is in t otal control

with the Signal Enforcer, choosing
not only the frequencies he wants
t o filter (f rom less t han 100 Hz t o
over 3000 Hz)but the bandw idt h as
well (from less t han 30 Hz to over
1000 Hz).

Because the Signal Enforcer is an
audio filter, it works with the out
put of any receiver, regardless of
coverage, and doesn't requ ire in 
ternal connect ions.

TWOtun ing eyes on the Signal En
forcer front panel make locating
signals for filtering easy even dur
ing crowded band conditions. The
tuning eyes are LED indicators that
find t he heart of signals and blink
with them so you know which sig
nalsyou are f iltering.

YOU won't Groan
When You Look Inside

Once you get past the at tractive
tan , cream and brown case, YO U'll
st ill be happy when you inspect
the Signal Enforcer inside. It was
designed to operate with preci
sion.

The boards, components, engi
neering design and crattsmanstup
are all first -rate. Glass/epoxy
ooarus, dip solder ing and erect-

sion components are standard
equipment. The Signal Enforcer
was also designed for almost im
mediate t urn-around sncuio repair
ever be needed. The circuits are
divided by f unction and are rep lac
able w ith new modules by factory
eng ineers . We don't have to make
you wait w hile we fi nd a problem.

Internal power Supply
The Signal Enf orcer has its own

internal power suoorv. It is switch
able for 230 VAC or 115 VAC at any
where between 50 to 60 Hz. A back
panel connection wi ll accept 12 to
18 VDCasweil.

FUll-year warranty
Kantronfcs is so confident of t he

Signal Enforcer, it backs up each
uni t with a rz-tun-mcncrs war
ranty from t he time of pu rchase.
Defects due to workmanship or
materials during the warranty
period will be cheerfu lly repaired
as quickly as possible at no cost to
you other t han the postage to
send the unit in. We'll also be
aroun d to help you af ter your war
rantvexr nres.

Fifteen-Day Trial
Try a Signal Enforcer f rom us for

15 days to see what you t hink. we
think YOU'll fi nd it one of your
most valuable pieces of station
equipment. Many of ou r over 40
autnortaeo dealers in the united
States, canada, England, Argentina,
West Germany and the Net her
lands will make you t his same of
fer. (But check wi t h them, f irstn lf

YOU 're not satisfied , send the Sig
nal Enforcer back in perfect order
and we'll ret urn your money less
snrccmc and handling costs.

Specifications
Filtering: two identical filters,

both providing peak and notch
capabilities. Both filters are in
dependently var iable in frequency
and bandwidth. Modes: The filters
may be operat ed in parallel or cas
cade modes. Regardless of mooe.
both filters can peak or notch.
Bandwidth: continuously variable
from less than 30 Hz to over 1000
Hz, Once set, bandwidth remains
constant regardless of f requency
changes. Frequency Range: from
less than 150 Hz to over 3000 Hz.
Audio power Output: 2 Watts
maximum - variable through vol
ume control. power Require
ments: 115 VAC or 230 VAC at SOto
60 Hz or external 12-18 VDe source.
Inputs: signal input, external DC in
put. Outputs: external speaker, ex
ternal headphones, demodulator
output. Indicators: Power , one
tuning eye for each f ilter , Size:
2%" by 8" by 6". suggested Retail
price: $189.95 plus $3.00 shipping/
handling, Allow three weeks
delivery from factory ,

KiKantronics
(913) 842-7745

1202 E. 23rOStreet
Lawren ce, Kansas 66044
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Rod Hallen WA7NfV
Slale Department -Accra
Washington DC 20520

All About Coordinated Universal Time
- GMT has become UTe, but the reasons for using it

are as valid as ever

Table 1. Local-time-to-UTC conversion.

Time to arrive at Coor
di nated Unive rsal Time.
Note t hat 7 pm EST is mid
night (2400) in Greenwich.
The same is t rue of 6 pm
CST,S pm MST, and 4 pm
PST. UTC time recorded
after t hat hou r should
carry the next day's date
and not your local date.

An example:
June 15, 1977 - 6 pm EST is
June 15)1977-2300 UTe.
June 15{1977 - 8 pm EST is
June 16, 1977-0100 UTe.

The error involv ing day
l ight saving time occurs
when one uses the same
time-zone d ifference as
was used when converting
standard time to UTe. Con
sider the fact that when
your time zone changes to
davl ight sav ing time, you
are in effect moving one
time zone to the east (see
Tab le 1 aga in). Using the
Easte rn Time zone aga in:
Du ri ng Eastern Daylight
Saving time you add 4
hours to lo cal time to ar
rive at UTC instead of 5.

One of t he easiest ways
to keep on top of Coor
dinated Universa l Tim e is
to have a 24-hour clock in
the shack and keep it set to

th rough, I found myself
sl ipping the ha rd-to-find
contacts on the bottom of
the pi le.

O ut of all of the ca rds
received in t he firs t month
-they were st ill coming
in eight months later
t he fo l lowing sta tistics
em erged: 24% d id not use
UTC and 16% used it in
correct ly. An interesting
sidelight: 278 foreign QSLs
were received, and every
one used UTC and used it
correctly! The two main in
correct uses of UTC were:
Failure to advance the date
when going past 2400 (UTC
midnight), and add ing an
extra hour unnecessarily to
UTC w hen converting from
daylight sav ing time.

Let's look at these two
errors. They both involve a
m isunderstand ing of the
m ec han ism of UTe. In
order to convert from local
time to UTC it is necessary
to know the d ifference in
hours between your t ime
zone and the time zone
centered on Greenwich,
England. (See Table 1.) Us
ing the Eastern Time zone
as an example: We add 5
hours to Eastern Standard

Hours To Add
4
4

5
5
6
6
7
7
8
10

used UTC correc t ly, it
would be necessary for you
to know only the differ
ence between your t ime
zone and UTe. If your log
was kept in UTC, you could
look them up direct ly -a
much simpler process. Th is
i s especially pe rtinent
when you have many QS Ls
to locate in the log.

I speak from experience.
In the aftermath of my
NT7HEl operation, [ was
de luged with QSLs. It was
very exc iti ng finding a post
office box ful l of cards
every day. Excit ing, that is,
until I started checki ng t he
dates and t imes on the
cards with those in my log
and found many that didn't
match. With over a thou
sa nd e ntries to hunt

Abbreviation
AST
EOST
EST
COST
CST
MOST
MST
POST
PST
HST

Time Zone
Atlantic Standard Time
Eastern Daylight Saving Time
Eastern Standard Time
Central Daylight Saving Time
Central Standard Time
Mountain Daylight Saving Time
Mounta in Standard Time
Pacific Daylight Saving Time
Pacific Standard Time
Hawaiian Standard Time

I t is popula rly called
Greenwich Mean Time

(GMT) and is now named
Coord inated Universal
Time (UTC), bu t is it uni
versal? Universal time is a
system that allows a per
son in one time zone to in
d icate the timing of an
event to a pe rson in anoth
er t ime zone without hav
ing to know w hich time
zone that person is in.

For instance, if you re
ceived a QS L card from a
ham in each of the twenty
four different ti me zones,
and each ham used his
local time on the card, it
would be necessary for you
to know the difference in
hours between your t ime
zo ne and each o f the
twenty-four. I f they all

80 73 Magazine . July, 1980



,

UTe. D igital- rea do ut
clocks a re now accu rate,
d epend abl e , a nd c heap.
Use t his clock for loggi ng
purposes. Whe n i t passes
2400, you shoul d c hange
the date in your log to the
next day.

O ne w ay to remove any
doubt is to tune in W W V,
WWVH , o r CHU regul arl y,
since t he time signals on
th ese stat ions a re re ported
in UTe. When you ca n't
raise any of the above
stat ions, a qui ck ca ll to
303-499-7111 (Co lorado)
will get you exact ly the
same in format ion that is
being broadcast on WWV.
Intersta te tel epho ne ca lls
are very inexpen sive after 5
pm loca l t ime.

Rela tive to Daylight Sav
in g Ti me, an Ind ian f r iend
of mine compares it to a
sq uaw cu tting a foo t off of
one e nd of a blanket and
sew ing it o n to the ot her
end to make it longer. The
state of A rizona apparent-

Iy ag rees w ith th is p hilo so
phy, sinc e we fo l low stan
da rd time al l the year
arou nd.

W hat happened to the
cards that I sl ipped to the
bottom of t he NT7H EL pile
ea rl ier? I co nverted the
local tim es to UTe and
found m ost of those. Th e
rest req uired a sea rc h of
the log, entry by entry, un
t il they were fo und. A few
never were.

Need another reaso n to
use UTe? Some DX stations
and thei r QSl m an agers
w ill not searc h through a
long li st o f contacts look
ing fo r your ca ll. If you are
not in the lo g where you r
card says to look, you are
out of lu ck ! Since the QSls
you send out are an at
tem p t to co nv ince t he
other guy that you reall y
want one of his cards, why
not make it as easy as
possible for him to repl y ?
Use Coordi nated Universa l
Time! •

(L
~,

~i>4 ""ATTENTION MOBILE HAMS

15 METER MOBILE TRANSCEIVER
CW & USB

NCG 155B

THE QRP RIG WITH THE BIG RIG SOUND ACTIVE
NOISE BLAN KER-RF GAIN-CW SWITCH
SQUE LCH-MIC GAIN -DIGITAL FREQUENCY
DISPLAY- HIILO POWER SWITCH -13.8 VDC 5A
POSITIVE OR NEGATIVE GROUND.

DEALER INQUIRY INVITED.

III II~
1275 N. GROVE ST.

ANAHEIM, CALIF. 92806 (714) 630·4541

95

BReed Readout Meter
lets you read to 50 WPM.

Socket for Curti. memory,
random code generator, keyboard.

_.., ~ .-
~ _.... """'O!OI! __

~J§!EtON~'~- --

NEW MFJ Deluxe Keyer has Speed Readout
Socket for external Curtis memory, random code generator, keyboard.
Uses Curtis 8044 IC. Gives you dot-dash memories, weight, speed,
volume, tone controls, speaker. Sends iambic, automatic, semi-automatic,
manual. Reliable solid state keying, RF proof.

The new MFJ·40B Deluu Electronic Keyer II is
based on the proven Curtis 8044 IC keyer chip.
Speed readout meter lets you read sending speed
to 50 WPM, Socket (optional cable with plug,
$3.00) lets you use external Curtis memory, ran
dom code generator, keyboard (available from
Curtis Electro Devices).

Sends Iambic. automatic, semi·automalic,
manual, Use SQueeze, single lever or straight key.

Iambic operation wi th squeeze key. oct.eesn
insertion. Semi·automatlc Nbug" operation provides
automatic dots and manual dashes.

Dol·dash memory, sen-ccmcrennc dots arc
dashes, Jam-proof spacing, instant start. RF proof.

Unra·reUabie solid-state keying: grid block, cam.
ode, solid sta le transmitters (-300 v. to rna.
max, + 300 v. 100 rna. max).

All controls are on front panel: speed, weight,
tone volume, function switch. Smooth linear
speed control. 8 to 50 WPM.

Weiglll control adjusts dot-dash space ratio;
makes your signal distinctive to penetrate aRM.

Tone control. Room filling volume. Built-in
speaker. Ideal lor classroom teaching.

Function switch selects oil, on, semi-automat
ic/manual, tune. Tune keys transmitter tor tuning.

Completely portable. Operates up to a year on
4 c-cens. 2.5 mm phone jack tor external power
(6 to 9 VDe). Optional AC adapter $7.95.

Eggshell white, walnut sides, 8x2x6 inches.
Stereo phone jack lor

kev, pnono jack outputs.
OPTIONAL BENCHER IAMBIC
PADDLE, Dot and dash pad-

dies have lully adjustable tension and spacing.
Heavy base with non-slip rubber feet eliminates
"walking." $39.95.

Order lrom MFJ and Iry il - no obligation. II
not delighted, return it within 30 days for refund
(less shipping), One year unconditional guarantee ,

Order today. Call toll free 800·647.1800. Charge
VISA, MC or mail check, money order for $79.95
plus $3.00 shipping for MFJ-408 keyer andlOf
$39.95 plus $3,00 shipping for Bencher paddle,
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Srar Rte. 36, Box I tHJA
Hum! ,\ t r S9jQ /

Don't Be a dB Dummy!
- use a pocket calculator to deal with decibels

every one can count to two,
(See Table 'L]

Bear with me a minute. I
don't want to lose you at
this po int ( I lost myself the
fi rst t ime arou nd). Just
be low the zeros , number
from 0 to 10, sta rting w ith
the LSB at the r igh t as in
Table 2.

A ll that is left is to figure
the cu be root of the b inary
number. It so unds hard,
but turns out to be f airly
easy .

For examp le, to fi gure 8
dB (power ratio), take the
cube root of 256 . Now, take
a wild guess of 6 and enter
that in the calculator. Now
hit the t imes ( X) button ..,
once. Enter 256. hit the

Tab le 3.

Fo r those of us who f ace
the all-importan t test

for that l icense, take heart !
Working with gain and loss
with dBs isn 't all that hard .
f ry ing to remember a dll
tab le is a pain for some, in
cluding me,

Those people endowed
w ith a " sm art" cal cu lator
have no problem . You can
keep your dB tab le on a
program card and can take
a break whi le the calcu
lator does all the work .

I f you have an old TI
number-cru nche r with a
squa re ro ot key , there
might be an easier way.

Step 1 is to remember
the binary number sys tem.
That shou ld n' t be too hard;

1024 512 256 126 64 32 16 8 4
0 0 0 0 0 0 0 0 0

Table I .

1024 512 256 128 64 32 16 8 4
0 0 0 0 0 0 0 0 0
10 9 8 7 6 5 4 3 2

Tab le 2. Bottom row is dBs.
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2 1
o 0

2 1
o 0
1 0

sq ua re roo t button twice
and the times ( X) once ,
O nce again enter 250. hit
the sq uare ro ot button
twice and the tim e s (X)
once, By repea ti ng th is sev
era l t unes. you e nd up wit h
id 49 5986. or approx imate
lv idS. 1he actual power
gain is 6 .31. Whi le the
f igure from the calc u lator is
not exact, it is close enough
when you set it down for
the test.

The ac tual dBs for power
ratio vs . the calculator's an
swers are shown in Table J

Now, if you want to be
reallv sneaky and figure the

dB Power Ratio
o 1.00
1 1.26
2 1.58
3 2.00
4 2.51
5 3.16
6 3.98
7 5.01
8 6.31
9 7.94
10 10.00

vo ltage or current r.uro. all
you have to do I'> t<11.." the
-,quare root of the power
ra t io. Figuring any rat io
higher than 10 <i Ii l ~ , l sn.rp.
I ak e the cor rt''> IHlIld ing
nu mber between O llt ' and
ten, If you want to tmd t tl('
13 dB power rano. take the
J dB power rat io of l .Ot) and
move the decima l poin t 10

the right one pl<lu' l-or 15
dB. use the 5 dB ratio, et c .

Now that dB ta bles are
no longer giv ing vou head
ac hes. go on 10 bigger and
better th ings Field gam,
t ransistor parameters Q of
,1 d ipole, et c.. e tc . •

Calcula tor
1.00
1.26
1.59
2.00
2.52
3.17
4.00
5.03
6.35
8.00

10.07



FORMULA FOR 2 METER FM ENJOYMENT

CLEGG
F

$329.95
143-149 MHz

.25 uv sensitivity
mobile mount & microphone included

25 Watts (variable)
Provisions for non-standard splits

(CAP, MARS, etc.)
Optional AC power supply available

•

THAT'S CORRECT/!!
We are convinced that the FM-88 is four has been that simplicity of operat ion & elimina-

times more reliable than the other 2 meter rigs tion of unnecessary "Bells & Whistles" actually
being offered. To prove it to you, we are supply- removes the causes of many failures being ex-
ing the FM-88 with four times more warranty perienced with such transceivers.
than supplied with other models- One full year If you are shopping for a new 2 meter trans-
instead of the normally expected 90 days. ceiver, don't you owe it to yourself to go with a

While there are radios on the market that radio that has proven itself with thousands of
offer lots of "gadgets" - our past experience • hours of reliable, "On the Air" operation?

Phone 1 (800) 233-0250 today to order your FM-88 or to request a detailed brochure describing
this fantastic transceiver & related accessories.

The FM-88 is also available with an 800 channel, programmable scanner- order model FM-88S- $429.95

Communications Corp.
1911 Old Homestead Lane
Greenfield Industrial Park East
Lancaster, PA 17601
(71 7) 299-7221

",. . ..." ., • 0.;"'>"

•

•



Howard Ba!ie W7BBX

Louis N. Anciaux
WB6NMT

2785 Kurtz Street, Suite 10
San Diego. CA 92110
Telephone: (714) 299-9740
Telex : 181747

10% DISCOUNT ON ALL
LUNAR PRODUCTS
THROUGH JULY 31, 1980

L~NAR
ctronlcs' ~"

The Lunar line of mod ules allow a new concept
in VHF/UHF o perations. Combining appropriate
mod ules allows you to construct
a high perfo rmance system
suitable fo r EME and weak
signal work , contesting, or
local work . 0 The basic
system cons ists of a Down
Converter and an Up
Co nve r te r m o d ul e .
Adding th e appropri
ate Local Oscillator
module will put you
o n the des! red
band . Im p ro ve
ments to th is
bas ic system
are accom
p lished by
add ing ampli
f iers to both
sides to atta in
the desired per
formance level.
To change bands,
merely changing
the LO modu le
(and the bandpass
fi lter) w ill give you a .... ~
new band with the .
same basic specs. 0 Modules
are packaged in well-sh ielded en closures. Inter
connections between modu les areaccomplished
using the SMA-type micro-
wave connectors and appro-
priate coa x. Power require
ments are 24VDC, with a 12V
to 24V inverter modu le to be
ava ilable soo n for those re
q uiring m ob il e o pe rat io n .
o Write fo r free descriptive
literature.

SAVE 10% ON LUNAR'S
TRANSVERTER MODULES





SAVE 10% ON ALL LUNAR PRODUCTS
LUNAR'S LINEARIZED
AMPS & PREAMPS
The only t ruly linearized amplifiers on
the market today. Cons idered the
standard of the industry.

LINEARIZED -ACCEPTS ALL MODES
• Low Power Input Yields nom 9-10 dB

gam
• Covers Entire Amateur Band w/o

Tuning ( 2MHz ~ 50M H z Model)
• Built- in Receive Preamplifi er
• Automatic T-R Switching
• Exceeds FCC R&D 20777 Require 

ments of -60 dB
• Variable T-A Delay for SSB/CW use
• Preamp & Power Amp Independently

Controllable
• Preamp nom 9 dB gain 1.9 dB

Overall NF
• One Year Warranty -90 days on

Power t ransistors

28-432 lOW NOISE FIGURE
RECEIVING PREAMPLIFIERS
These ultra-performance receiving
preamplifiers are suitable to the most
demanding needs where low noise
figure is important. Uses include all
types of weak signal work such as
EME, Tropo & Ionosphere Scatter,
Satellite Communications, Radio
Astronomy, Meteor Scatter, etc .

dt
~~(\

i.;

TRANSVERTERS

,.
•
•

,

VINEYARD AMATEUR RADIO v",

Art (WA60 YS) - Sales and Service -Jay (WB6YQN)
4407 Vineyard, Oxnard, CA 93030, (805) 485-0942

FOR YOUR VISA AND MASTERCHARGE ORDERS ONL Y CALL
Nationwide 24-hour order line California 24-hour order line
1-800-854-2003, Exl. 873 1-800-522-1500 exl. 873
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VAGI ANTENNAS
NMT-11 for 144 & 220
• Handles legal power.
• Lightweight at 4 kg.
• 31 degree beamwidth .
• High efficiency performance.
• Easily arrayed for increased gain.
• Low VSWR, under 1.2:1 at resonance.

RIW 19 for 432 MHz
• Outperforms ali others.
• 24 degree beamwidth.
• Handles legal power.
• Low VSWR, under 1.2:1 at 432 MHz.
• Easily arrayed for increased gain.
• Lightweight at 1.3 kg .

Call for M & M 's special prices on all
antennas.

10 watt model only

HF/SSB 5 BAND
TRANSCEIVER

SS-105

• Covers 80M, 40M , 20M ,
15M and 10M.

• Power output:
Model 55- lOSS: 10 watts.
Model 55-1050 : 100 walls.

• Includes separate transceiver input and output
connection.

• Modes: SSB. CWoand FM
(optional) .

• Weighs only 3 kg (6 .6 lbs.)

Writ., for free brochure.

~,, ""'-----------------_'/

-_.. ,

"'~
.__.--

We are the exclusive U.S. Distributor fo r these high
quality Iransverters from SOTA Communications
Systems Ltd .

• 432 MHz transverter for Phase 111
• 15 .....att output
• Under 2 dB N F
• 1296 MHz transverter
• 2Woutput.
• 28 or 144 MHz IF available

LINEAR
TRANSVERTERS

FROM SOTA

RF DIST IBUTORS
2285 KURTZ ST., ... SAN DIEGO. CA 92110 CALL (714) 299-9741
P.o. BOX 82183, SAN OIEG O, CA 92138
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~OWEAS

PRE-AMPS

TRANSVERTERS

SAVE 10% ON ALL LUNAR PRODUCTS
Lunar's New 2M4-40P Linearized
Amplifier makes your handheld
transceiver a GIANT!

1 to 4 WATTS IN . .•
10 to 40 WATTS OUT.
Speci fically designed for use with
the new micro-processor-controlled
hand-helds.

• Linearized : Use with any mode,
including SSB.

• Coverage : Ent ire 144-1 48 MHz
band plus approx. +500 KHz
either end for MARS.

• Rated RF Power Levels : AF power
gain is nom . 10 d B + 1 d B.
Input d rive lh-S W at 13.6 vac.
1 dB compression occu rs at
4W d rive.

• Preamplif ier : Receiving pre
amplifier rated 10 dB gai n
nomina l, 1.9 d B NF nom, 1.5 dB
NF typical.

L --.:~::::=_~ . Impede.nees: input and 51 2 995output Impedances
are nom. 50 ohms. (Less 10%)

~,..
201-469-4599

•

New Jersey's fastest growing Ham Store.
Stocking most major brands

RADIOS UNLIMITED
1760 Easton Ave. (Rte. 527)
P.O. Box 347
Somerset. N.J. 08873
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James D , Po",ellll
6400 J Terrace Vie",
Blacksbur8 VA 24060

Silence is Golden
- reassemble noisy transformers to eliminate hum

Rad io Shack prov ides
t he expe rimente rl

bu ilder with a convenient,
re lati vel y i ne x pen s ive
sou rce of power transform
ers . These transfo rmers are
ava ila ble in a good se lec
tio n of vo ltage and curre nt
ratings a nd ma ny are in use
by builde rs of e lect ronic
gizmos. I have used seve ra l
of these transformers ove r
the years with good sue 
ce ss,

Unfo rtu nately. ma ny of
the transformers have. o r
deve lo p. a n annoying pro b
lem - they hum , a nd lo ud
ly at that. At first I assumed
it was the way I was mount
ing them, but insula t ing the
tran sfo rme rs with rubber
strips . dipping them in
glue, etc .. did not help .
Finally, when the tz-volt.
JOO-mA transformer in
my alarm clock kept me
awake half the night , I took
some d rastic a ction.

Taking the transformer
apart. I immedia tely fou nd
the cause of the hum. It
see ms that the people who
make Radio Shack trans
forme rs feel t ha t it is not
necessary to interleave the
lam inatio ns on some of
thei r tra nsformers . They
simply slip all the E-s haped
pieces through the bottom
of the winding bobbin a nd
then place a laminated bar
of the st raight pieces
across the top of the trans
for mer. This tec hniq ue is
exce llent for mak ing 6O-Hl
buzzers, but no t transfo rm
e rs, Not a ll Rad io Shack

~ transformers are made thi s
way. but man y, es pecia lly
the smalle r o nes, a re .

I tr ied gluing the lamina
t io ns togethe r, wh ich
worked for a while, but,
soo ner or late r. the hum
returned . The final solution
was quite successfu l and is
described here . -

If your transfo rmer
hums. the cha nces a re that
it has the type of const ruc
tion de scr ibed a bove. Re
move t he ou te r meta l ba nd
t ha t hol d s eve ryt hing
together . Remove the E
sha ped la mina tio ns from
the bo bbin wind ing asse m
b ly a nd separa te the indi
vid ual lami na tio ns . Al
though the lam inat ion as
se mbly is she ll ack ed, the
pieces can be se pa rated
easily by slipping a thin
knife between them. Ta ke
ca re no t to bend the lam i
na tio ns as this wi ll lower
the e ffic iency o f the trans
former.

O nce a ll the lami nations
a re sepa ra ted , rep lace the
b-shaped -o nes a lternately
from the to p and bottom of
the bobbin a nd wind ing as
sembly. Now rep lace the
st raigh t pieces in t he
spa ce s between the E
shaped laminations. Use a

speck of glue to hold the
end stra ight piece on, if
necessa rv. Ta p the asse m
b ly lightl y with a hammer
to line up the la minations.
Re pla ce the metal ou te r
band a nd sq ueeze every
th ing toge ther as tightly as
possib le . The transformer
should operate quie tl y
now.

I have modified several
of the transformers in this
manner, and none of them
hums now. Although the
p rocedu re may sound
time-consuming, it actual
ly ta kes o nly about 15
minutes and it is well worth
It. As a n added benefi t. the
no-lo ad primar y c urre nt
also is reduced by inte r
leav ing the la mina tio ns.
O n a particu lar 12-vo lt ,

• JOO-mA transforme r. the
no-load cement d ropped
from 55 rnA to 35 mA and
the transformer opera tes
considerably cooler. Enjoy
the silence! .
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Welcome to the '80s
- Radio Shack and Macrotronics make

computerized operation a reality

Fig. 1. M icrotronics M -BO Ham Interface.

I f you are t ired of fight
ing the SSB Q RM and

bo red w it h c om p ute r
games, checkbook balance
programs, and b iorhythms,
maybe it's t ime for you to
try some new modes of
communicat ion and make
your computer an integral
part of you r station.

M acrotroni cs, P.O , Box
51 8, Keyes CA 95328, has
developed a ham interface
board wh ich w il l direct ly t ie
the PET or TRS-BO com
puter to your ham equip
ment and pro vi de auto
CW/RTTY opera t ion. The
mechanical kluge, better

known as the noisy Tele
tvpe" machine, w ith its
p o l ar rel ay s, ro ta ti ng
sw itches, and permeat ing
odor of lubricant , has been
rep laced by the electronic
keyboard and v ideo CRT.

As w ith any new develop
ment in the th roes of t rying
to get the product on the
market in a t ime ly manner,
there are always some bugs
w hich slip by. Perhaps the
hardest part of bu si ness,
and defin itely the most im
portant, is how t he manu
factu rer reacts in supp ly ing
su pp lementa ry fi xes and
inf orma tion to his c us
tomers .

The M acrotroni cs M-80
Ham Interface is designed
to be used wi th the Rad io
Shac k TRS-80 com pute r,
and the M-65 model is de
signed for the PET unit The
interface can be supplied
for eit her Level I or Level 11
w ith 4K or 16K RAM. W ith
4K, you lose t he capabil ity
of 10 message registers,
whi ch al low the pre-entered
contents of up to 255 ch ar
acters each, to be trans
mitted in the send mode by
entering onl y the message
number. Fig. 1 is a picture
of the completed board.
The ac adapto r has been re
pla ced w ith a shie lded
12-volt t ransformer to en
su re enough current to sup
pl y the accessory fil ter/am p
board descr ibed later. The
speci f icat ions for the inter
face are li sted in Table 1. It
is availab le in kit fo rm for
$99, or read y-to-u se at $129,
This price includes a board
of good quali ty, all compo
nents and integrated ci r
c u i ts, boa rd edge-co n
nector for va rious signals to
and from your ham equip
ment, six-inch ribbon cable
and au-pin TRS-BO externa l
bus connecto r, ac adaptor,
and a cassette containing
the mach ine language and
BASI C programs.

Some o f the units were
shipped w ithout documen-

tation -c a f ate fo r most
hams surpassed only by the
un availability of parts for
their DX·35 or Benton Har
bor Lunchbox. The kit I re
ceived con tained a prelim
inary manua l and schemat
ic, with a note from Ron
Lodewyck N6EE to the ef
fec t that there were some
bu gs in the software and
the board had been re
worked due to a problem
with the RS-232 input -so
the schemat ic wa s not cor
rect Thi s is all to be recti
fi ed in the future.

After assembling the var
ious components on the cir
cui t bo ard, I turned my at
tention to the ribbon cable
and 40-pin bus connector.
Connect o r problems are
well known to TRS-BO ex
pe rimenters-there aren't
any. That is, there weren't
until recentl y, and M acro
tronics had the same prob
lem, The connector sup
pl ied was of the no-strip,
place, ho ld, cuss, pos it ion
cover, pu sh-and-pray vari
ety . Needless to say, such
connecto rs are an exercise
in futili ty, providing only
binary operation - shorted
p in s o r no co nnect ion .
Hooking up the comp leted
interface between the re
ce iver output and the com
puter produced no smoke
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but some other interes ting
anomalies. The computer
cou ld not be initialized
wtten the interface was con
nected and the power on,
but rat he r filled the screen
with ROM character con
tents. With the converter
power off, the compute r
could be init ialized and the
program s loaded, but as
soon as the inte rface power
was tur ned on the CRT
sc reen would begin fi lli ng
wit h - 0 - D from bottom
right to left . line per line.
until the screen was full, at
which time the computer
would hang.

Traci ng back from the
o u tput o n t he boa rd
showed that the 7367 IC
was never triggering the
output. This IC requires a
log ic level low from the de
mu ltiplexer, which requi res
the correct DCBA code to
be suppl ied by the AG-A3
lines of the computer bus . A
checkout of the demulti
plexer on the Heath Digital
Design breadboard showed
that all was in order on the
chip. Numerous calls to
Ron at Mac rotronics only
substant iated the fact that
t he computer and interface
were not ta lking to each
o ther.

The inpu t signa l li ne DO is
port 2 on the TRS-80 bus.
and by writing a two-line in
put loop to check this port
for each clock st robe. you
can tell whether the port is
receiving data by the value
which appea rs on the
screen (port 2 is assigned a
va lue of 254). Since the
schema tic o nly tended to
confuse the actua l wiri ng
layout, the board was re
turne d to Macro tr oni cs .
Three weeks later I re
ceived the re turned inte r
face with a note saying that
there had been an extra
jumper wire insta lled on the
board - no cha rge. They
al so included a new 4O-pin
connector with solder ter
mina ls, defin ite ly worth the
hass le of ret urning the
board .

With fingers crossed, the
retest p roved successful.

Subsequent experime nta
tion wit hout the schematic
showed that the hex in
verter originally shown as a
signal output buffer is not
used. the output coming
d irectly from t he 7367.
Cha ng ing the c ircuit to
allow operat ion according
to the sc he ma tic brought
back the o rigina l problems,
s0 now I know the cause
and effect .

M-80 Capabilities
As the program begins,

the operator selects either
Morse or Baudot RTTY. If
Morse is selected, the op
erator then initializes the
se nd and receive speed be
twee n 10 and 100 words per
min ute. The software then
places the system in Mo rse
Send Mode with keyboard
e nt ry o pt ions for tran sfe r
to Morse Receive Mode,
Change Cha racte r/Wo rd
Spacing, Change Speed,
Transfe r to RTTY Send
Mode, Create a Canned
Message, Send a Pre-en
te red Canned Message,
Code Practice, Change CW
Output Keying Mode
(negat ive o r pos itive) ,
Change to 32 Cha rac ters
Per l ine (double-sized le t
ters), o r Return to 64 Cha r
acte rs Per line Mode. Spe
cia l CW cha racters such as- - - -
AR, SK. AS, and KN also
are available by press ing
special keys on the key
board which are not nor
mally used in Morse code.
The code practice mode
allows Morse code practice
by generat ing ra ndom char
ac ters o r words from mem
ory, made audib le thro ugh
the si detone o scillator
already on the circ uit board
(yo u supp ly the spea ker).
You a lso can prac tice send
ing by connecting a key to
the key jack termi nal s.

In the RTTY mode, the
operator may select Auto
CW ID, Reve rse Mark l
Space, Change Baud Rate
(in itialized at 60 wpm),
Create or Send a Can ned
Message, Turn O ff Unshitt
O n-S pace, Select 32 Char-

Power Required t te-vott ac adapter
supplied

External Connections 15-pin edge connector
supplied

Inputs/outputs:
Phase locked loop LEO
Receiver audio
+ s-von power LED
Key or TU input
AS-232 input ( ± tz-vcm
Ground
TIY current loop keyer
Neqat ive-voltaqe solid
state switch

Positive-voltage sene
state switch

Srdetone out to speaker
DIP relay, common
DIP relay, normally open
DIP relay, normally closed
Computer bus (ribbon cable and
connector supplied)

Software Casset te supplied, with
machine and BASIC programs

Required Memory Will run wi th 4K at l imited
capabi lity

Options CW at 10·100 wpm send/receive
ATTY at 60, 66, 75, 100 wpm sendl
receive

10 CWIRTTY message registers
Auto CW 10 on ATTY
stoetcne oscillator
Code practice mode with random

word generation
Price Kit : $99, wired: $129

Available tor PET, TAS-80, Apple,
and Sorcerer computers

Table 1. Macrotronics M..fJO Ham Interface specifica tions.

acters Per line, o r Return to short d ashes o r lack o f
64 Cha rac te rs Per line space between cha racters
Mode. and word .... If the speed is

Three ma in poi nts be- rel a tivel y stab le a nd the
come evident ve ry q uickl y do t/d esh ratio is good, the
when attempi ng CW o pera- compu ter will d isplay the
tion: data as cont inuous cha r-

1. The human ear and acters (most often the case).
brain are vastly superior to Try abO-minute CW contact
a computer for copying sometime, and see if you
hand-sent Morse . can detect a change be-

2. The computer is va stly tween the first and final
su pe rior to the hum an bra in t ra nsm iss ion . Ele ctron ic
and hand (fist) fo r se nding keve rs a re very forgiving,
Morse . and even the paddle-op-

3. The majority of CW erated types are relatively
ope rato rs do no t ... end easy to copy as long as the
steady, well-spaced man ua l operator does not try to
Morse code. send 25 wpm o r more. A

According to the Macro- good ke yer and expen
tronics speci fications, the enced o perator make for
computer should copy the armchair copy. The phase
selected speed within +10 locked loop input to the
wpm However, this figure interface provides a very
assumes tha t the character na rrow bandwidth as long
spacing and word separa- as the back-to-beck d iodes
non do not cha nge appre- are not overd rtven. There
ciablv . Many fists are im- are also input terminals for
possible to co py d ue to a terminal unit (TU) o r de-
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and you are not bothered
with repl acing output tubes
on a regular basis, you nor
mal ly can operate FSK at 50
percent i nput power o r
more withou t trouble. If
you have added a fan for
f ina l coo ling yo u m ay be
able to run sl ightl y more
power, In any event, if you
d ecide to modi fy , keep
t ra nsmissio ns sho rt an d
check the f inal t ube cu rrent
to note any change from
the tune-up va lue.

Th ere are three ma in
problem areas in obta ining
rel iable CW/RTlY copy via
elec t ron ic means: QRN 
Man-made and atmospher
ic noise; Q SB- Fading; and
QRM - Ad jacent channel
interference,

Generally speak ing, the
narrower the passband til
te r used, the bette r the
noi se fi gu re . H o w ev e r,
there is a po int o f di minish
ing returns where st ro ng sig
nals cause ri nging or osci l
lat ion and the transmitting
osc illator drifts out o f the
passband of the filter. More
important than the filter
b andwidth a t t he 3-dB
points is the sk irt respo nse,
o r the com m o n binD-dB
f igure which gives an in
dication of the ac tual filter
ou t-of-passband signa l-re
jection capa bil i t ies . Atm o
spheric noise may be con
sidered as broadband noise
for o ur purposes since, if it
is found in o ne port ion of
the band. it a lso will be
prom inent in the rest o f the
band .

Normally, we o perate on
the band which has the
longest pro pagat ion for the
time of d ay . There fore,
when w e are relegated to 80
and 40 meters late at nigh t,
there probably is no other
band open, and we have to
make do w ith any noise
wh ich may be present. A
good f ilter w ill help to min
imize both noise and ad
j a c e n t c ha n n e l int er 
ference. However, regard
less o f the qual ity of the i-f
fi lter used in the reception
of CW/RTTY signals, there
st i l l are m any t imes when

,

sl igh t ly. When you a re
tuned on the space f re
quency o f a RTTY signal.
the phase locked loop lE D
will bl ink. When the trans
mitt ing stat ion is idle, the
LE D will not light unless
you are tuned to the m ark
f requ ency . As noted in
Table 1, there are numerous
outpu ts for use in adapting
a transm itter fo r FSK opera
ti on. Copy in the RTTY
mode is relatively good, al
though i t som et imes ap
pears tha t the softw are
misses a shift and a line o r
so of figure characters is
printed .

CW/RTTY Operation

As supp lied, the M-80
interface requires o nly a
connec t ion to the receiver
audio ou tput, tran sm itter
key jack, TRS-80 bus, and
ac wall socket for initial
CW operation. For RTTY
operation, you m ust have a
transmitter with FSK capa
bi l ity (o r A FSK -but no
A FSK osci llator is supplied)
or be wi ll ing to modify your
transm itter/transceiver for
FSK operation. Since FSK is
a mode req uiring 100 per
cent duty cycle, m ost trans
mitters and am pli f ie rs w ill
not take k indly to FSK o per
ation at f ul l o utput. How
ever, if you r t ransm itter/am
plif ier runs relatively coo l,

Thus, if there is noise below
the signal but high enough
to tr igger the phase locked
loo p, yo u m ust have a
method of interrupting the
in terface input or lower ing
the signal leve l to change
m odes.

O pera t ing RTTY is Sim i
larl y sim ple. The recei ver
must be tuned to the space
frequency (v ia the receiver
RlT co nt ro l) and the phase
locked loop tr immer on the
interface board set for a
convenient f requency be
tween 800 and 2200 Hertz.
Some receive r audio sec
tions fa vor a lower range of
audio f re quenc ies . T he
trimmer needs to be set on
ly o nce for both CW and
RTTY and is not too crit ical
since vou can always move
the signal withi n t he pass
band o f the ph ase locked
loop by tuning the receiver
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Fig. 3. Filter/amp schematic.
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Fig. 2. RTTY rerm inal unit.
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m o d ul ator (d e o u t p ut)
should you al ready have
one.

To t ransmit in the CW
mode you need only to con
nect the key input jack of
your t ransmitter to the ap
propriate terminal o n the
interf ace hoard connector .
In the se nd mode, a ll c ha r
acters are entered f ro m the
keybo ard just like a type
writer, and an input buffer
allows convenient typing
ahead. Then sit back and
watch the sc reen as the
m emory conte nts are tran s
m itted ove r the airwaves.
Retu rning to receive mode
e nta ils pressing the CLE AR
then ENTER keys; return ing
to send mode call s fo r o nly
the CLEA R key . However,
as long as t here is a signal
on the input port in the re
ce ive mode, the interrup t
w il l not be reco gnized ,



Fig. 4. M-BO board modifica tion for tuning meter.

Fig. 5. CW/R TTY converter with the cover removed.
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Add-On FilterlAmp
W it h t he ex pe r ie nce

gained testi ng the de meth
od a nd the nice opera ting
cha racte rist ics o f the phase
locked loop in the inter
face, it was decided to st ick
with stra ight audio to the
phase locked loop input.
The circuit of Fig. 3 will pro
vide re liable copy for sig
nal s just barely discern
ible o n the S-meter. The
CA3401G is availabl e from
James Electronics, 1021
Howard Avenue, San Carlos
CA 94070. Othe r op amps
may be used, and those re
qui ri ng dual-su pply vo lt
ages will provide more ga in
for fewer stages. Circuit lay
ou t is not cr it ica l, but com
ponents making up each
filter network (l OOk, ,01 uF,
2k) should not be mounted
too close to an adjacent
network. The gain can be
adjusted by changing the
.01 cou pling capac ito rs
higher for more gain . The
.01 capac ito rs in the fi lter
network a re poly fi lm o r
mylar™ . Tran si sto r Q l
se rves as a final sha ping
stage to adjust the svm
metry of the output wave.
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will copy any frequency
shift.

Both methods, audio and
de. were tried . If both mark
and space frequencies were
req uired , th e method il
lust rated in Fig . 2 would
have the advantage of pro
ducing a constant o utpu t
level fo r either ma rk o r
space by d riving the slicer
posit ive or negat ive . How
eve r, since we are interest
ed o nly in the space fre
quency, to use the de meth
od the te rm inal unit must
mainta in a constant high
when there is no space sig
nal , and low or ground
whe n the space frequency
is present . In addition to the
extra circuitry required to
meet thi s crite rio n, no ad
vantage was fou nd in noise
immu nity . It re q u ire s a
healthy gain figure to in
crease the amplitude of a
margina l input signa l to a
level which wil l drive the
diodes which rectify the
audio into a t o-vo lt de leve l
to drive the slicer. Accom
pl is hing th is. we st ill need
some method of mainta in
ing this level as the signa l
fades.

Processing of the audio
signa l p rior to its applica
tion to the interface, such
as in a terminal un it, can be
done to produce either an
aud io input to the phase
locked loop or a de level to
the termina l unit input on
the interface board. The ter
minal unit input is logic
level high, o r 1 fo r mark and
low for space. In real ity, on
ly the low input level is rec
ogruzed since the normal
circuit state is high. Thi s
means that dua l-process ing
channels, one for mark and
one for space, are not nec
essary. The main goals for
either the audio or de unit
should be to:

1. Mainta in a filter band
widt h of approximately 100
Hertz.

2. Process a lo w-l eve l
audio signal just above the
noi se level and provide a
signa l to the interface
which can be reliably cop
ied .

3. Minimi l e signa l fad ing
effects o n the inte rface
unit .

You will notice that I did
not say anything directly
about no ise . Processing a
signa l whic h is intermitte nt
ly subject to noise becomes
a long and expens ive design
proced ure and is more ef
fective ly accomplished in
the front end of the receiver
in the first i-f section. The
aim here is to do the best
we can to inc rease the
chance of good copy with
o ut a full blown, i.e.. expe n
sive, terminal un it. To this
end, the receiver should
have reasonab ly good age
and noise circuitry to sta rt
with . Although we do not
have to worry about receiv
ing the mark frequ ency, if
we are copying a signa l with
170 Hertz shift, the mark
fr eq uen c y is rel ati vel y
close to the space fre
quency, and a wide pass
band allowing both fre
quencies to get through
may cause desensitization
of the phase locked loop
circu it ry. Simila rl y, s ince
we do not need the mark
freq ue ncy, t he interface

the noise level approaches
the desi red signal level (or
vice versa) o r somebody
starts ca ll ing CQ wit hi n 100
Hertz of the signa l we are
trying to copy. The o nly
hope of improv ing copy in
these situat ions is to use a
va riable frequency filte r.
Those rece ivers which in
corporate va riable widt h
and Q fil ters in the last i-f
are easier to use. If you are
go ing to ope rate CW/RTTY
wit h you r compute r, I
recommend an active vari
ab le audio filte r of the type
which installs either be
tween the volume control
and first aud io stage or at
ta ches direc t ly to the re
ce ive r-s pea ke r te rm ina ls.
These filters normally have
low-pass, nul l, and peak o r
narrow bandpass modes
and controls which allow
you to vary the width of the
passband as well as p lacing
the desired signa l on one
side of the filter ski rt and
th e inte rfe rence o n the
othe r, the reby increas ing
the signa l level and de
creasing the interference
level. Any noise which gets
to the phase locked loop
will cause loss of "sync"
and gar bage to be printed
on th e sc reen. Therefore, it
beco mes impo rtan t to
maintain as good a signal
to-noise ratio as possible.

Probably the only thing
wo rse tha n an inte rmittent
ly fad ing signal is o ne which
fades be low S5 whe n the
norse leve l is 53-5. When
there is no a ppreci ab le
noise present but st ron g
fadi ng, the computer will
leave a space when a signal
not st rong enough to drive
the phase locked loo p is
present. If the re is noise
which manifests itself o nly
when the signa l fades, the
computer will pr int ga rbage
whe n fading occu rs . A
strong adjacent signal will
also produce a loss of the
desi red signal, and, if close
enough in freque ncy, will
cause the ph a se locked
loo p to se lec t the signa ls al
ternately (anothe r ga rbage
mode).
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Fig. 6. The front panel of the converter. Fig. 7. The rear panel of the converte r.

Fig. 8. tntercbs ssis wiring.
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Transistor Q2 provides a
sma ll amount of gain con
t rol on Q'l . Slow fading of
over three S units will be
compensated by thi s stage.

Fig. 4 shows a modifica
tion to the inte rface board
ci rcuit which al lows the in
stallation of a 1 milliam
pere meter to show signal
level and make tuning
easier than by trying to
watch the brightness of the
LE D. Output level of the fil 
ter/a mp ci rcuit shou ld limit
at approxim ately 0 .6 volt
pea k-to-peak . Tune each fil 
ter section for about 1200
Hertz, then recheck with
the scope attached to filter
output and interf ace input
Do not overdrive the filter
w ith the signal generator. In
o peration, ad just rece iver
audio, after tun ing in a sig
nal , just slightly higher than
the level required to drive
the meter to maximum. Too
high an input level will
c ha nge the fi lter response
and decrease the noi se trig
ge r threshold .

Fig. 5 shows the filte r/
a mp a nd inte rface board
wi th power t ransformer
tucked into an enclosure
ready to be added to the

sta ti o n equipment. The
5-volt power indicator LED
ha s been removed from the
boa rd a nd placed on the
front panel , as seen in Fig . 6 .
The CW/R TTY switch shown
is no t req uired fo r norma l
opera tion , Note tha t the six
inc h ribbon ca b le has been
replaced with six shie lded
ca bles tied together and 12
inches long, (See Notes at
the end of this article.I The
4O-pin connector ha s been
e nclosed in brass sto ck
whic h is grounded to the
cable shields and to the
computer ground bus via
st ra nded wire . The brass en
closure is held to the co n
nector by two short pieces
of no , 14 wire which fit
th roug h holes c a ref u lly
drilled through the solid
portion at each end o f the
rear of the connector. A
narrow p iece of brass stoc k
is so ldered ove r the middle
seam where the end s of the
brass e nclosure co me to
gether. Fig. 7 shows the rear
panel with inp ut/out put
jacks. O nly those fu nctions
of the interface boa rd uti
lized in my station were
brought out to the rear
panel jacks. The wirmg is
shown in Fig. 8.

FSK for the FT·l0l
It is interest ing to note

that, with the M-80 inter
face, the sa me amount of
data can be transmitted in
the CW mode as with a 100
wpm tel e type station. How
ever, since not everyone
has updated his equipment
to mic roprocessor- or com
puter-oriented operation
ye t, we still need the capa
bility of contac t ing sta tio ns
using teletype equipment .
Mod ifying the Yaesu FT-101
for FSK operation is rel 
atively simp le, and the
sa me method sho uld be ap
plicabl e to most trans
cei ve rs employing receiver
incremental tuning. In nor
mal FSK o peration t he
space frequency is 850 or
170 Hertz helow the ca rrie r
frequen cy. The lowe r shift
gives better noise immunity
and is util ized by most ham
RTTY sta tions. Fig. 9 shows
the modifi cations made to
the FT-101 , and Fig. 10
shows how the enclosu re is
mounted to the side of the
transceiver , In Fig, 11, the
mods a re comp le ted, and
the equipment is ready for
on-the-a ir testing.

To perform the modifica
tion, re move the bottom
cover and unso lde r the
leads go mg to the clarifier
termi nal on the vfo case
(two green wires). Solder a
short length of hookup wire
from pin 11 of the acces
so ry jack on the rear of the
c hassis to the wires just re
moved from the clarifier
te rm inal. So lde r anot he r
length of hookup wire from
the same pin 11, and bring it

out to the front corner of
the transceiver on the side
which has the handle at
tached . This is where the en
closure will be mou nted .

Bring two wires from t he
location of the vfo ter
mina ls to the sa me side of
the rig. Solder one to the
vtc cla rifier terminal and
the other to the vfo regu
lated 6-volt terminal (blue
wire and resistor). Insta ll
two more wires from the
side of the rig to the exte r
na l vfo socket . All five wires
wil l enter the c hassis in the
bottom corner beside the
capaci to r trimmer boa rd ,
When spread singly and
wrapped with tape. there
shou ld be enough clear
a nce so that the bottom
cover does not have to be
a lte red.

Solder one of these wires
to pin 2 of the external vfo
so cke t and the othe r to pin
3. (All of these pins normal
ly shou ld be unu se d .)
So lde r a sho rt piece o f
hook up wire to p in 11 of the
accessory plug, a nd a ttac h
a de jack to the othe r e nd . A
test-lead jack works we ll. If
you use your rig portable,
and have the accessory out
put in use in the shack, the
plug m ust rema in instal led
du ri ng portable operation
beca use it co n tains a
facto ry-insta lled ju mpe r.
By adding a dc jack, the
co nve rte r can easily be dis
connec ted fo r taking the
transceiver out for re mote
operation .

If yo u do not have a plug
for the exte rnal vto soc ket,
they a re available at mos t
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Fig. 10. FT-101 FSK modifica tion box .

Fig. 9. FT-101 FSK modifications.
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If a d ifference is no ted . ad
ju st the trimmer located in
back of the clar if ier control
unti l the frequencies coin
cide ,

Modified FT·101 O peration

For CW operation with
the computer ready, place
the MOX/PTTNOX switch
on the FT-101 to VOX, the
M ode switch to CW, and
the computer wi ll control
send and receive. For RTTY
operation, you are required
to send your ca l/sign in CW
at least every 10 minutes.
The M-80 softw are prov ides
a register in which you can
sto re tD information which
is sent in CW w hen t he
CLEA R, SHIFT, and # keys
are pressed However, thi s
output comes from the CW
Kever output of the inter
face which must be ground
ed for FSK operation with

In 5-6 Hertz. Return the
FT-101 switch to the PTT
position , Adju st other
bands for 170 Hertz below
ca rr ie r in the same manner,
remem ber ing to set the
RT TY b a n d switc h and
change t he shorting all iga
tor clip for the desired car
rier or space frequency.

The frequencies for the
space frequency on the
o t he r ba nds a re 7.090.
14.090, 21 .090, and 28_090
MHz. These are in the por
tion of the bands normall y
operated by RTTY. Set the
carr ier frequency 170 Hertz
higher to make trimmer ad
justment to 0000 k H z
easier. Before rep lacing the
bottom cover, move the fre
quency counter to the vfo
output terminal and c heck
to see if the frequency is the
same with the clar if ier off
and on, in the zero position.

and var ious swi tch lugs.
The wi res enter the box
through a rubber grommet
on the rear of the box. The
RTTY bandswitch is a min
iatu re , single- se ction ,
2-pole, 5-posit ion type,

After the circuit and w ir
ing have been completed,
make up cables and con
nect the converter inter
face/f i lte r /a mp to th e
FT-1 01. Attach frequency
counter lead s to chass is
and through a .01 m ic ro
farad capacito r to the rf
output jack on the rear o f
the transceiver chassi s. This
jack provides an rf output
from the d river stage. Set
the FT-101 bandswitch for
80 meters and tune into a
dummy load at a frequency
of abou t 3.6 MHz w ith a
carrier level of 2, as noted
on the panel behind the ca r
rier level cont rol. W hen
tuned, reduce t he carrier
level to just enough to give
a stable read ing on the fre
quency counter and set the
frequ en cy at 3.62 5170
MHz.

All ow the equipment to
warm up for at least 30 m in
utes before beg inning ca l
ibra ti o n . Set t he RTTY
bandswitc h fo r ao meters,
the Norma l/RTTY swi tch to
RTT Y, leave t he FT-101
Mode sw itch in the Tune
position, and activate the
t ra ns ceiver wit h the
MOX/PTT/VOX switch in
the MaX position. Recheck
the carrier frequency, then
short the Common and Nor
mally Open plugs at the
interf ace. Adjust the fre
quency at the a0-meter
tr im mer in t he mod box for
a frequen cy o f 3.62500
MH z. If the th ree wires to
the 0 1P rel ay jacks on t he
rear of the converter are un
plugged, a double alligator
clip may be used to sho rt
the Common and Normally
Closed wires for carr ier fre
quency reading and the
Common and Normally
Open wi res for adjustment
of the space frequency. Re
peat f requency adjustment
u ntil no improvement is
noted; normally thi s is w ith-

supply houses. Be ca reful ,
however, when soldering
leads to the plug, since the
pin connect ions are prob
ably different than the
socket numbers. The single
pole double-throw m inia
ture toggle switch allows
normal ope ration w hen the
converte r is disconnected
- such as in portable or
mobile use. When the inter
fa ce is connected to the rig,
the sw itch wi ll not affect
normal operation since the
normally closed contacts of
the DIP relay on the inter
face board make the " no r
mal " connect ion.

The momentary-action
push-button allows tun ing
on the space frequency for
test purposes when in the
RTTY mode. W hen using
t he tune push-button, the
wi ring to t he DI P relay on
the interface board is short
ed at the sw itch. The lack of
the wi re re sistance w i ll
make the clarifier voltage
high and cause a 40- to
5O-Hertz high reading. This
could be compensated by a
resi stan ce at the switch, but
since it is used only for test
ing and we are aware of the
re sul t in g h ig h readi ng
which wi ll va ry from band
to band, no extra compo
nents were added .

All ci rc uit ry is enclosed
in an 1MB 3-1/2 X 2-1 /8 X
1-5/a box whic h is mounted
to the lower right side of the
FT·101, using the existing
screw hole. (The orig inal
screw was replaced with
one sl ight ly longer to en
sure a so l id mounting and a
good ground cormection.)

The hole for the mount·
ing sc rew in the LMB box is
made toward the top o f the
side of the box w ith the
overlapping lips . The bot
tom of the box is held
stead y by a small angle
which is screwed to the
front side of the box with
the opposite end of the
angle resting on the front
panel of the transceiver just
inside the protruding edge
of the rig. An B-connection
terminal strip was used to
solder the incoming wi res
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Fig. 11. FT·101 ready for FSK.

Noles On Connecting the M-30
Interface and Computer

The specifications tor the de
multiplexer integrated c ircui t
used in the Ham Interface state
that the cable length should be
limited to six inches. Since such
a short cable tends to make
placement 01 equipment dllti
cult and contr ibutes to the
breaking 01 the individual leads
where they enter the board or
connector, cnrereot lengths 01
cable were painstakingly tried
ut ilizing W 1AW bulletins as a
refe rence signal. At36 inches no
abnormal ellects were noted on
CWo However, Rny reception
was deg raded 10 about 30 cer
cent copy on W 1AW, to less
than 10 percent on other eta
tions. Still unexplained were the
errors which repea ted on a regu
lar basis, such as the same ex
Ira letter every time the same
word appeared, or the same eo
parent misspell ing on the word
"OSCAR," As the cable was
shortened, the error rate ce
creased to the point where, at 12
inches, no measurable differ
ence was noted from the stx
inch length. All cables were in
dividually shielded and laced to
gether.

sa le value of the equip
ment.

Macrohonics Update
Si nce thi s art icle was

originally authored , Macro
tron ics has available a new
software package featuring
deluxe RTTY/ASC I I with
spl it screen capabil it y, The
price of S99 also incl udes
two new integrated circuits
incorporat ing a PTT capa
bility . M odificat ion to the
M -80 circuit board is mini
mal and the sof tware offers
so many add it ional capa
bilities that the operato r
wi ll be hard pres sed to
rem ember how to use them
al l.

In addition, the M -80 kit
is no longer offered; the
ready-to-use bo ard now
lists at $149 wi th softwa re
cassette. I recommend or
der ing a ca ta l o g from
M acrotronics before mak
ing a decision on what to
purc hase. They also o ffer a
filter/demodula tor bo ard if
you prefer not to build your
own.•

Conclusion

In this article I have tried
to present an evaluat ion of
the M acrotron ics M-80 in
te rface for those amateurs
who may be interested in
working CW/RTTY w ith a
PH or TRS-80 computer .
The filter/amp will serve as
the minimum piece of
equipment to help provide
better copy. With a variable
audio peak f ilter between
the receiver ou tput and f il
te r/a m p, operati on ha s
been found to be better
than anticipated, w ith the
ability t o copy sig na ls
which don't move the nee
dle on the Srneter. min
imum noise interference,
and lack of adjacent chan
nel interference or Q RM
un less the signal is over S9
and wi thin 50 Hertz of the
desired sta t ion in frequen
cy . The transce iver mod
ifications presented should
be applicable to the majo r
ity of ham transceivers. and
are relatively easy to imple
ment without affecting re-

1. Shielded power supply
leads.

2. Shielded all lead s to
monitor.

3. Replaced ri bbon cable
WIth shielded leads.

4 . I n st a l l e d 110-v olt
iso lat ion tran sf ormer in
monitor to supply ac for
display and kevboa rdjcom
puter power supply.

The following mod if ica
t ions dropped the interfer
ence level from a maximum
of S7-B, in the worst case, to
52,

the lower part of the HF
spectrum, but doesn't ap
pear to be a problem unless
you are working 160 meters.
The vi deo/sync/sweep lines
from the moni tor have on ly
one shielded lead and do
put out some radiation . Sur
pr ising ly , the keyboard/
computer only radiates at
the output/input connec
tions . When a cable is
attached to any of these
jacks. it performs just like
an antenna .

ing radiated by the comput
e r to t he antenna and
through the ham gear. The
worst problem is probably
on 15 meters, neg lecting
the VHF scanner.

Individual parts of the
system were checked for
extent of radiation and pos
sible simple solut ions. One
problem which had me talk
ing to myself fo r awhi le was
m a nif e st ed by a 24
hour digital clock which
displays UCT and is situat
ed within an ac distribution
box and 12-volt power sup
ply. I first noticed that
every once in a while, the
clock would be fast, some
times as much as 1D min
utes. I checked the drivers
{60--Hertl l ine cl ock ) and
the display with a stop
watch, and dev-to-dav com
parisons would show little
change until all at once it
would be fast again. Al
though the thought had
crossed my mind that the
computer m ight be trigger
ing the clock ci rcu it, I had
moved the computer power
plugs to a d ifferent out let.
To make a long story short,
at the time I was working on
" So rcerer," a game pro
gram from Kilobaud Maga
zine. It appeared that every
time the program called a
subrouti ne, the digita l
clock had a good chance of
receiv ing an extra strobe for
the seconds pulse! Chang
ing t he wal l plug did not
help much since they were
both on the same circuit.

TRS-80 RFI Notes

Like mo st computers, the
TRS-BD emits a lot of RFI at
different frequencies, de
pending upon the software
operat ion being performed
at any part icular time.
Since the 1.77 M Hz clock is
d ivided down, bi rdies can
be expected just about any
place in t he spec trum. Un
fortunatel y, at my locat ion
the antenn a is onl y about
40 feet from the operati ng
posit ion and computer. I
can te ll what portion of a
pa rticular program is ex
ecuting just by listening to The CRT display is trans
the bleeps and wa rbles be- formerless and radiates in
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the FT-l 01 M ode switch in
CW position . The easiest
way around this problem is
to place the FT-101 M ode
switch in the Tune position,
the RTTY bandswttch to the
desi red band, the RTTYI
Normal swi tch to RTTY,
and activate the transceiver
wit h t he M O X/PTT/VO X
switch in the M a X posit ion.
This procedure al so gets rid
of the annoy ing sidetone
osci lla to r ou tput. Afte r
p ressi ng the applicable
keys for CW 10 and seeing
the words CW 10 FOL
lOWS appear on the
screen, move the Mode
switch to the CW position,
and the contents of register
o wi ll be sent in CWoRetut n
the M ode switc h to the
Tu ne po sit i on and the
MOX/PTT/VOX switch to
PfT and you are ready to
copy. Thi s procedure is
much easier than using a
hand key with a sho rt ing
ba r.
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Under various callsigns, Jerry Swank WBHXA
has been heard on the ham bands since 1919. He
has watched amateur rad io grow from the days
of Model A spark coils to an era of microproces
sors and satellite communications. In The Magic
of Ham Radio. Jerry g ives hi s accoun t of our hob
by during the past six decades.

W8HXR has often been where the action is.
Jerry has responded to ca lls for help from earth
quake-st ricken Managua and tornado-ravaged
Xenia. Antarctica, one of man's loneliest out
posts, has been a bit less lonely, thanks to
Jerry's tireless phone patching efforts. Drawing
on his own colorful experiences and those of
many other hams, Jerry has compil ed this word
picture of what ham radio was and is.

It has been said that any sufficiently advanced
technology is indistinguishable from rnaqic.
Ham radio fits this description quite well. In what
other activity is it possible to meet people, re
unite them with loved ones, even save their lives
without actually seeing those you've helped?
Yes, there is something magical about ham
rad io , and we hams are the magicians. Order
BK7312 $4.95,"

•Use me order cord io t tte t>ac~ o f ttt iS maootioe Or itemize ~ our omer 00 a
separate pIece of paper a"d mai f to: 73 RadIO Booksttop • Pel er t>orougtt NH
()3(58. Be Sure to i" c lude Check 01' detaifed credIt card iofo rmation, no C.O.D

OI'defs lIccepted. Add SH IO ttalldiloo c tta.oo· No to: P" ces subject 10 cttange on
boOkS oot publisheCl by 73 Magill lne . Quest Ions reqa.d ,"g ~our order? Please
wflt e 10 Customer Seroice at t he abOve addr,,". PIelIse allow . -6 weel<s tor

dell~e'Y .

by Jerrold Swank

W8HXR

The cMagicro_f__
Ham
GRadio
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Signature Interbank #' _

Name/Label
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Selling 73 Magazine, the
ham radio magazine that

offers quality and quantity,
brings the ham into your store.
Once through the door you can

sell him anything.

rna

Plus ••• you make a profit selling
"73". Newsstand price is $2.95 and you

pay only $1 .97 an issue (that's the standard
dealer discount of 33113%). You make 98(: on

each issue sold.

80 Pine Street, Peterborough, NH 03456

For information on selling 73 Magazine call 603·
924-7296 and speak with Ginnie Boudrieau, our
Bulk Sales Manager. Or write to her at 73
Magazine, 60 Pine Street, Peterborough, NH
03458.

Our dealers are telling us that "73" outsells
them all • •• so call today and join the dealers
who make money with 73 Magazine.
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t by ....._ e.-.
' •••n w;'h e,..,i1 e..d. _ 0....1101'.
__ by "",il _.. ..... .,.,..

""_ .tId-.

V' Rea IJe' Service-see page 19S

BRAND NEW· TRS-80's
and accessories at FANTASTIC SAVINGS

LEVEL II 15K COMPLETE.................. . _S69D ITRS-OO IX FRICOON MODEl PRINTER ..._$870 IITRS-005S
15K EXPANSION UNIT SAOO 0ITRS-002S TRACTOR FED MO DEL PR INTER $1350 0ITRS-006
3:2K EXPANSION UNIT ,_ _. S52!> .TRS-003 LINE PRINTEl'I III (AND CABLE). .. _$ l!i050 ITRS-007
DISK DRIVE$jSpe<; ,ty """'IC'" dfOYII you "'ant) :1-425 eacn 0ITRS-004 MOO U64K • _••.. _. , ~ 1TRS-006

TRS TERMS: Sh,pment normally "" t"',,, one ""eek o t fece'pt 0 1'(OUf Ofder, Moc rocom puter .ccessor'es may ta ke tn,""" lI.tra ",_s
to s t>,p. Pe'sonal ct>eckS ta ke a dd ,toona l t",o we eks lo eie.' bank . ADD$2.50 PER ITEU FOR HANDUNG. Everyt"',"9 "" II be sent to
'fOU w,th UPS I,e,ght Cha'lIes COLLECT. Sofry. no crud' l ca'd purc hases 0 ' e . t ' a d iscounts o~ TRS-1lO items

-NOT UPGRADED USED OR RECONDI710NED LEVEL re WI TH OLD KEYBOARDS BUT BRAND SPANKING NEW 7RS·80·s IN
FACTORY CAR TONS WITH FULl FACTORY WARRAN TY.' COMPARE PRICES AN D OUAl/TY AND ORDER fROM 1.101.1 '5_

SIMULATED SURVEILLANCE VIDEO SYSTEMS
SInce Itle video camefa s ysl&m' a te totally psyc holog ic a l. th. t is. t t>e YiSibil,ly a nd .ugges lOOfT ot . ideo cameras os ",1'Ia1

delers , tie th'er. deS"e to Sleal. a ll Il'Iat is ' sally ne<lded is • de-toce tl'lal appears to be a lunclooning video camera. Ttle SSV
Sysfem PfOVides Itle businessma~"" I'" ttle same deterrent to cr"ne lIS re al sySlems at • l, a ct OOfT of Itle COSI. t>ec.luse ttle
cameras "nd ala,m bo~es a ,e empty of eeeveoes. bul "'OOld-Dfl crooksdon't know Ih.s. lind SSV Syslems a ,e e.tremely
fealosllC ,n <Seta,l. Some scan back .nd lont> a nd a ll have.eel neon IlQhts_They leall," e NSy ,nSl.lIa'l()f1. mount on any ",.11.
1'10I '" melal conSlrucllon t",ougllOul. ""t'" wr,nkle I,n is t> pi"n!. all.lummum lens ba"'" """" '·Slops. IOOlage marlo.,"9s. "nd
conw' OPtICS. simulated COlI.... e.tllle and ",a ll plate. manut;lC!uf....-S unc:ond' '''''·WllgulU.nt''''''. plus ",arn'ng Slocket"S in
cluded ",n'" all 0ftlerS,

SVS 90Dsca....,ng camera INtU'es 155 deg,ee scatln,"9 ;lCtlOfl.long~itl! llUI81 . I rpm motor. only $100 (fegullfly $ 119 951
e.ttlllog IIPOlll0. SVS-88(l s tallonll'Y e.tme<a is a djus lable 10 ""'f ."9'" tor Io~ud Vle'" COYefag<! ",i lll mount'ng llfackels and
na rdwate, only S50 lfeguillfly $58.95) catalog 1IPOll" . Of 00 h" 1CI.$$ "" til Itle SVS-2OllO. ",hic t> t>as a soh blue linish ""'III
SlIM myt., trim only $ 105 t,egularty $12• .95) calaioQ 1IPOll12. ttle staloonary ver5!Of1 's only S55l,egularly $62_95) eal.log
1IPOll13. Ala,m ccoe s ate only S2D (,egulafly $2•.951c .t"log .w001 4 a nd complete 'fOUf 1001< of haying ,e al SUfYflillance
equ,pmef1l installed al yom busoness. home or c rnce
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P, 0 , BOX 11 01
SOUTHGATE. M ICH , 48195

PHONE (313) 285· 1782

HAL-TRONIX

6-DIGIT CLOCK • 12124 HOUR
COMPLETE I( IT CONSISTING OF 2 PC Gl0 PRE-DRILLE D PC BOARDS. 1
CLOCK CHIP. 6 FN D 359 READOUTS. 13 TRANSISTORS, J CAPS, 9
RESIS TOR S. s DIODES . J PUSH ,BUTT ON SWITC H ES, POW ER
TRANSFORMER AND INSTRUCTIONS,
DON'T BE FOOLED BY PARTIAL «rrs WHERE YOU HAVE TO BUY
EVERYTHING EXTRA
rm(IDAl I U .• "

COMPun .:fTS, CONSISTING OF EVERY ESSENTIAL PART NEEDED TO
"'''liE YOUR COUNTER COMPLETE HAL«JOA 1-OIG11 COUNTER WIT H FRE
OUENCY RANGE OF ZERO TO 600 lol l'l l f EATURES TWO INPUTS ONE FOR
LOW FREQUENCY AND ONE f OR HIGM FREQUENCY; AUTOMATIC ZERO
SUPPRESSION TIME BASE IS 1 0 SEC OR .t sec GATE WITH OPTIONAL 10
s ec GATE AVAILABLE ACCURACY ,, 001% , UTILIZES l O·MHz CRYSTAL 5

" "COMPLETE KIT.. . • . . • . • • • . • . . • • . . • . . • . . •. . . .... . .. . . . . . . . . ... ... . .. . , Sl 29
HAl·lOGA 1·0IGIT COUNTER WITH FREOUENCY RANGE OF ZERO TO JO()
MHz, FEATURES TWO INPUTS ONE FOR LOW FREOUENCY AND ONE FOR
HIGH FREOUENCY; AUTOMATIC ZERO SUPPRESSION TIME BASE IS 1 OSEC
OR 1 SEC GATE WITH OPTIONAL 10 SEC GATE AVAILABLE. ACCURACY
,, 001"" . UTILIZES l o-MHI CRYSTAL 5 PPM
COMPLETE KIT. ... . . . . . . . . . .. ... . . . • . • ••• . . .. .. • • . • • •. . ...... . . . . . . . Slot
HAl·50A 8-0 IGIT COUNTER WITH FREOUENCY RANGE OF ZERO TO eo
MHz OR BETTER. AUTOMATIC DECIMAL POINT. ZE RO SUPPRESSION UPON
DEMAND FEATURES TWO INPUTS ONE FOR LOW FREOUENCY INPUT. AN D
ONE ON PANEL FOR USE WITH ANY INTERNALLY MOUNTED HAURON I:W::
~E·SCALE R FOR WHICH PROVISIONS HAVE ALREADY BEEN MADE 1 0
SEC AND I SEC TIME GATES ACCURACY " 001 ..,. UTILIZES l OMHI
CRYST AL 5 PPM
COMPLETE KIT Slot

PlE·SCAlfl KITS
HAL lOO 'IE. . • . • ••• •• .. •. •• . • . . • . • . . • . • . . . . • . . . .• . • . $14.95

IPre·dfllteo Gl0 bolJ,td ..ee all com_nISI
HA l )OO Alr I E. . . . • . • . .• . • • . • . . • . • . . • . • . . • . • • . • . •. . • $24.95

IS- ..... as abO..., ..'11'1 pteampi
HAL 600 r I E. • _.•• ••••.• .•• ....• .• . .• .• .• ..• .•• .. .•• . $29.95

(Preod " lled G10 Doao'd ..nd all cOtnPOflenl5l
HAL 600 Alr I E. •. •. . . . • . . • . . . . . • • • • • • • . • • • • • • • • . • • . • • $39.95

(Same as abO.e Dul * '11'1 preampl

JULY SPECIALS
11 C051 GHz, pre. Special $59.95
ATF 417 pre-amp net Special $19.95
MRF 901 UHF transistors, 1 GHz

Special $3.95

ClOCI CAY Av.. ,I..tJIe a"ll "" " 1,1 any _ 01 the aOOve clockS Regula,
Pnce .. , S6.50 _ o.tr U.~ _ -.......... <_.
SlJI·DKoff AIAIM UOCI. I n fo< home. c..mpe<. RV. at "eldod..y use. Opeo-..l ltS
0<1 12' ''011 AC at DC, .. t>d hn il5 own 6().Hll ,me D.aM an the boafd, Complete
w,l h .. II .11(:1,0,.,c companents ..t>d l "Oop'I'Ce, p,.o"lIeo PC bO.II.dS, Boatd
s'2e . ... 3·' . COmplete ..,t" spe....e' at>d sw,ICheS, 1/ Opet..l ed on DC. l hete '$
nol h",g mo,,, 10 buy '
rlKID At I 16 ,."
Twel.."...en AC line corn10. those wM w,Sh 10 operate l he cl ock tram 110'. 0 11
AC, n ,. "

StOPPING INFORMATION
ORDERS OVER $15.00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS
WHERE ADDITIONAL CHARGES ARE REOUESTED. ON ORDERS LESS THA~

$15.00 PlEASE INCLUDE ADDITIONAL $1 00 FOR HA~DllNG AN D MAILING
CHARGES SE~D SASE FOR FREE FLYER

TOUCH TONE DECODER KIT
HIGHLY STABLE DECODER KIT, COMES W(TH :1 SIDED, PLATED THRU AND
SOLDE R FLOWeD G·l0 PC SOARD, 1·561"s. 2 ·1~02 , AN D ALL ELECTRONIC
COMPONENTS BOARD MEASURES 3'1> • 5'1. INCHES HAS 12 LINES OUT.
ONLY U 9 .9S

DElU:W::E U ·BUTTON TOUCHTONE ENCODER KIT uI'hl,ng ll'le ne.. ICM 1206
dUp, Pto.odes Dol" VISUAL AN D AUDIO ,f\d.c.. l,ons' Comes .. '11'1 ' IS o..n t ..o
lone ..noct,zeo .. Ium,num c" CIonet M....su.esanIY 2 3/•• 33/." ComPl4!l. .. '11'1
TOUCI'I·Tone P..d. bOi-td, c'y$l"l. cI'I,p at>d .. 11 ne<:esSil'y com ppnenl S 10 Ion '5h
lhe ~ , l

PRICED AT....... . ...••.••..•••..•..• , .•••... . . ..•.•••.•... .• . . . , .•• 529 ,,,!>

Fat 11'lOH WI\O "" 5 1'1 10 mounl lhe eeeeee. ,n .. n..nd held un,l . tne PC bolJ,.d
.....n u.e5 only 9/16" • 1 3/. " Th'S 1'1"1'''1 ..,I ", '1" PC Do..rd, c, ysl ..r, c",p ..n<l
componen1S
PRICED AT , ' U ,95

ACCUnnl-MlMOIr o rTlON III THIS ACCUKEI'ER MEMORI' KIT PRO·
VIDES A SIMPLE, LOW COST METHOD OF ADDING MEMORI' CAPABILITI'
TO THE WB~WF ACCUKEI'ER. WHILE DESIGNED FOR DIRECT ATTACH·
MENT TO THE ABOVE ACCUKEYER. rr CAN ALSO BE ATTACHED TO ANY
STANDARD ACCUKEYER BOARD WITH LITTLE D1FFICULTV ' 16.9S

Accunnl tam THIS ACCUKEI'ER IS A REVISED VERSION OF THE VERI'
POPULAR WBaWF ACClJI(EI'ER ORIGINALLI' DESCRIBED BI' JAMES GAR
RETT, IN O$T MAGAZINE AND THE 197!i RADIO AMATEURS HANDBOOK
1 16 .9 S

A( CUI (YU_MlMoe:y ()rTl()JoIlll _ TOGETHER ONLY I U .OP

PO BOX 98 1 FAl(.\tINGDAU~ IV}' 11 7.'J i

Card It ~ _

Signature _

Expire Date tnterbank # _
Name/Label _

Address ~ ~__

City_~ _

State ~__ Zip _

DECIDE NOW •••
BECAUSE THE PRICES

ARE GOING UP.

ALL previous subsc rfptlon offers to 80 Micro
computing are void July 18, 1980.

GOllad ian: SI5.oo. 1 yroT only. US jllnds. • f'oreign: $20.00.
1 gmTOll ly. USjlm(b. • I'f('(J.<;(' allow 6-<S In"*" JUTproC/Ming.

TIllS CARD f.X I'IllM JUt r 11( j!JljO

OF COURSE, I'LL BEAT INFLATION

I} you lun ",," ", mad.. up JIQl' ~ m ind u'hrlhn- to rubrnbl" to 80 M /rrorom
p" ' i"ll ... ,IVOW IS THE TIM E. j uly 1, 19HO fhi' coce- prin' il in
Crl'a.";IIJ( to $:2.50 and along with 11 th .. subscrip ti"" IJrices are going up.
BUT . kO ,\ f icroc"",pu tin ,l;: ~! giv/Il.l( Y"'Ufrom "0'" Imlilluly 18. 198O 'i}
SUBSC RIBE OR R ENEW AT t nc OL D RA TES.

Sl/BSC RIBE TOO"" Y to tlu- indUttryi 0fIly rompuU iourrwl for IIw
UW'nof IIw TR s.so ° at IM oM ",liS oJ $15.0011 '?'Ir; ' 24 .lXJI2 If'''''tlond
JJ6.00I.J ynrn. Don ', ,,"ail and har.'4' inflation fUt aROin and pay 1M IIl"W

rolfS oJ ' 18.00IIJ0. OOiU5.00.

D New Subscriber 0 Renewal (please affix an address label
from your most recent magazine)

o 1year/$15.00 0 2 yearslS24.00 0 3 yearsIS36.00

o Payment enclosed Bill: 0 Me 0 Master Charge
o Visa O Amerex

•••••••••••••••••••••••••••••••••••••• ". l" delnlln. of hndy Co.po"Uon 307 8 6 •

• ••••• •• • • • • • • • • • • •

•••••••••••••••••••••••••••••••••••••
104 73 Magazine · July, 1980



." Re,der Ser.,ce-see p'ge 195

Hustler's 5-BlV" five band
vertical antenna.

Made heavier for better performance and Quality.
Heavier optimum Q traps assure accurate and
permanent resonance for greater bandwidth. Heavier

solid one-Inch fiberglass trap forms give optimum
electrical and mechanical stability.

One setting provides total band coverage from
10 through 40 meters with S'vVR of 16:1 or better
at band edges, and up to 100 kHz on 75/80
meters.

Easy 10 assemble and Install. Features high
strength heat treated seamless aluminum con

struction throughout, plus heavy duty stainless steel
hardware. Feed with any length 50 ohm coax.

For the BIG difference In performance, II'S the
Hustler 5-BTV antenna.

Clearly the choice of those who know quality.

INC .... 305

3275 North e . Ave. • KISSimmee. Florida 32741
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/\ /lan W. Craves WD4/(FF
394 Oakland Circle
Ft. Wa lton Beach fl 32548

The Multi-Media Bench Tester
- this audio/visual device will test

your diodes, SCRs, transistors, and more

A her admir ing the
qualities of the new

transisto r testers on the
market and realizing that I
could not afford one, 1 de
cided to construc t my own,

The new breed o f transis
tor testers possessed sever
al Qualities that I liked:
1) The abi lity of testing a
device without having to
know whether it is a PNP or
an NPN.
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2) Being able to test the
device when the collector,
emitter. or base leads are
not kn own.
3) Getting both an audio
and a visual response from
the tester .

After seve ral weeks of
trial and error and several
prototypes. the fina l prod
uct was very sat isfactory,
and produced add itional
features that have made it

The finished trans istor tester.

the ult imate in portable test
equi pment

Theory of Operation

The q uad t w o -inp u t
NAN D gates (7400) are con
nected so that three of the
gates act together as an
osci llator wit h the frequen
cy (abo ut 15 kHz) deter
mined by the 1-,...F capaci
tor. The fina l gate acts as a
buffer/driver.

The 15-kHz output is fed
into a 7490 decade counter
which is connected in a
divide-by-ten configuration.
The 15-kHz signal also is
used to provide base bias,
or base driving signal , when
51 is closed while 52 is
switc hed to R1 or R2.

The output of the 7490
decade counter, a signal of
approximately 1.5 kHz, is
fed to the clock inpu t of
one of the J-Kflip-flops . The
Q output is externally tied
to t he clock input of the re
ma ining J-K fl ip-flop. The
freq uency at this point is
about 750 Hz.

The Q outpu t of the sec
ond flip-flop is attac hed to
the collector of the tran
sistor under test through
the use of an alliga tor c lip.
The Q output is connected
through two paralleled
LE Ds (connected back to
b a ck ) and an 8-0hm
speaker to the emitter of
the transistor under test

52 determines the base
current by selecting e ither a
47D-Ohm series resistor or a
4.7k resistor. The 47D-Ohm
resistor would be used to
test transistors with a low
gain . The other half of 52
acts as an on-off switc h.

Construction

Any method of const ruc
tio n may be used. Of the
severa l tr ansistor testers



a 7SD-Hz sq uare wave will
be available between the
red and blac k leads. The
sq uare wave outp ut pro
d uces usable ha rmon ics up
into the VHF region. More
uses for the ult imate tran
sisto r tester will be found
by experimenting further. I
have also used it to test
TRIACs and UJTs.

In conclusion, it seems
that commerci al techni
cians are often wary of
usi ng something that does
not have a meter on the
front of it. I ha ve used th is
dev ice for ove r a year and I
have n 't been m isl e d
once-l trust it.

I fina lly real ized that I
ha d so me thi ng special
when one of my co-workers
asked me to check a n 5CR
o n my tester. because the
$1 79 shop transistor tester
would not check it. •

Description

7400 Quad z-rnput NAND gates.
7490 Decade counter.
7476 Master-Slave J-K flip·flop.
SPST Momentary contact nJo pusn
button switch.
DPDT Center-ott togg le switch.
Red LED.
Green LED.
B-Ohm Speaker (small).
1.o-",F Capacitor.
47o-0hm, 'I.-Watt res istor.
47OD-Ohm, 'I.-Watt res istor.
AA Pen light batteries.
Battery holder for above.
Suitable box and hardware.

Parts List

1
1
1
1
1
1
1
4
1
1

Quantity

1
1
1
1

4) To c he c k junct ion
FETs, connect the red lead
to the drain, the black lead
to source, and the bl ue lead
to the gate (52 must be
on - indications will be t he
same as for a bipolar tran
sisto r).

5) To check SCRs, con
nect the red and black
leads to the anode and
c athode (red and black
leads can be reversed). and
connect the blue lead to
the gate. Depress 51-52
must be on. Possible resul ts
are: tone and o ne LE0
Iit-5CR good; tone and
both LEOs li t -5C R
sho rted; no tone or LED
lit - 5CR open; tone and
o ne LED lit before 51 is
depressed - SCR co nnec t
ed wrong.

6) To use as an aud io
signal generator. switch 52
into either position (on) and

'r. r.l, I,
114 1400 .,4 1400 " 4 14(10, • .. '4 ..

-;J • -;J • " • .. "" Wl "*.J: " 4 1<00,.' I' !• I"•

"""- 'r:J.,
~-"n4J. n ,. o. ,

~'5 1416

J. S 4 "' "' " ., ". "1 +s,v 'T 'T *~ f ' r U·

51. Pu s .. lUTTO~ 5P5T
S 2 ' Cl ~ TU OU. TOGGe[ DPD T Q] I II sP(M;[P
P""OA
P".,.
t , - l . ' ·u· "'l ~llG"T lAUlP ,n

2) To check d iodes, each
d iode is connected be
tween the red lead and the
black lead . A good d iode
will stop cu rrent fl ow in one
direction, thus lighting only
one LED (52 must be on).
Possibl e test results are :
tone and o ne lED lit-di
ode is good; tone and both
lEOs lit-diode is shorted;
no tone and no lED lit-d i
ode is open.

Note; If co llector and
emitter lead s are not
known, the teste r wi ll te st
the t ransi stor anyway, even
if co llec to r and emitter con
nections are backwards.

3) To check transistors,
the red lead is connected to
the co llec tor, the black
lead is connected to the
emitter. and the blue lead
to the base (press 51 with 52
on). The results co uld be : a
tone (whe n S1 is depressed)
ind ica tes a good t ransistor;
a tone (prior to 51 bei ng de
pressed) indicates: 1) with
one l ED lit -transistor is
connected wrong, or 2) with
both LEOs lit- transis tor is
shorted. No tone (when 51
dep ressed) indicates an
open transistor.

To determine if a transis
tor is a PNP o r an NPN,
remove the co llecto r lead
and place it on the terminal
occupied by the blue lead
(52 must be on). If the red
LED lights - NPN; green
LED lights-PN P.

•••

Fig. 1. Trans istor tester schematic diagram.

How It W orks

The Q and Q outputs of
the J-K fhp-tlop are alter
nating from high to low at a
rate of 750 Hz; thus, at o ne
instant the Q output would
be positive a nd the -q out
put would be zero . To the
transistor under test, this
would look as if the co llec
tor is posit ive and the emit
ter is negat ive. If the tran
sis tor is an NPN, then the
posit ive pulses from the
base lead (whe n S1 is de
pressed) would turn the
transistor o n, thus a llowi ng
cu rrent to flow through the
speaker a nd the LEOs.

When the Q output is
zero and the Q output is
positive, this wou ld co rre
spond to a negati ve on the
collector and a positive o n
the emitte r of the tran sistor
under test. If this tran si stor
is a PNP, then the negative
pulses (periods when the
signal is at zero) from the
base lead would turn the
transistor o n, allowing cur
rent to flow through the
lEOs a nd through the
speaker.

Because of the fact that
Q and -q are changing at a
rate of 750 Hz, a tone is pro
duced by the speake r (if a
good t ransistor is bei ng
tested). The loudness of the
tone depends upon the ga in
of the transistor.

that have been built by
o thers (using my design).
some were wire-wrapped.
some were so ldered point
to-point. and some were ac
tuall y bu ilt on a prototype
PC board.

All you need is a su itable
box to house the device, a
batte ry pack, and a few
hou rs for const ruction. If
you a re careful, the tester
can be built for under $10.

How To Use It

1) When used as a con
tinu ity tester, the red and
black leads a re used. Con
tinuity between these two
leads will result in a tone
being prod uced by t he
speake r (52 must be on).
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Sam Bradsher N6SD
5864 Carnegie Sr,
San Diego CA 92122

CB to 10
- part XXVII: new life for SSB CB rigs

Photo A. The Mid land. show ing the BCD switch in place of the rotary switch. Notice that
the switch is reading 850. wh ich is an operating freq uenc y o f 28.50 MHz.

T his a rticle will describe
the co nversion of three

40-channe l. phase-locked
loop SSB transceivers to 10
meters. The three rigs a re
the Midland model 79-893,
the o rig ina l model of the
President Grant, and the
Cobra 138XlR. This conver
sion allows o pera tio n on
almost the entire 1Q-meter
band, fro m 28.04 MHz to
29.70 MHz . However, due
to the Q of the tuned ci r
cuits, the output power a nd

receiver sensitivity a re max
imized o nly over a range of
about 600 kHz . This co nver
sion a lso allows direct read
out of the ope ra ting fre
quency to 5 kHz.

Most CB conve rs ion s
cons ist of changing some
crysta ls, retuning the rig,
and modifyi ng the cla rifi er
so that it changes the tran s
mitte r as well as the re
ceiver frequency. When I
first converted my Midland,
this is how I did it, but I

Photos by Marda Bradsher

soo n became d issatisfied
with the resu lts.

A Discussion of the
Cha nges

The first problem is try
ing to tune a ra nge of 10
kHz with the c larifier. It can
be do ne, but usua lly the fre
quencies a re spread out on
o ne end of the range and
bunched up at the other
e nd . This makes tuning d if
ficult whi le dr iving and , in
some cases, frequency in-

sta bility can be caused. In
one case I know of, fre
quency modul ation was
noticed a t some se tti ngs of
the clarifier. To avoi d thi s
prob lem, 1 rewired the l SB
circu itry so that it operated
in the USB mode but was
offset from the normal USB
frequency by 5 kHz. This
a llows me to tun e the rig in
5-kHz ste ps ins tead o f
10-k Hz ste ps, which re
duces the tu ni ng ran ge
needed by the cla rifie r to 5
kHz. You lose the abil ity to
operate in lSB, but in the
year I have used my rig, I
have heard only one l SB
signal on 10 meters and I
d idn't really want to ta lk to
him a nyway.

The second problem was
the limited frequency range
allowed by the 4Q-channel
selector switc h plus the
missi ng channe ls that were
set aside fo r rad io contro l
ope ra tion. There were too
many station s I couldn' t
co ntac t because they were
slightly out of my tuning
range in one of the rad io
co nt ro l c ha nne ls . Then
the re were the t imes I
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Fig. 1. Block diagram o f a simple phase-locked foop.

Fig. 2. Bfock d iagram o f a more versatile phase-locked
loop.
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the p rogra mma ble counte r
d ivides by 91. Si nce the out
put of the counter must be
10 kH z (the same as FR ), the
input to the counter is 910
kHz . The crystal oscillator
is fixed at a freq uency of
33.8575 MHz. Therefore,
the vco output frequency is
34.7675 MHz, o r 910 kHz
higher. For transmitting, the
34.7675 MHz is mixed with
7.8025 MHz to get t he
26.965-MHz channel 1 out
put. For receiving, the in
co m ing 26.965 MHz is
mixed with th e 34.7 675
MHz to get the d ifference
frequency of 7.8025 MHz,
which is the rece ive r i-f.

To change cha nnels, the
programm abl e cou nte r
divisor mu st be cha nged .
Since the output of the
co unte r is a lways 10 kHz,
the channe l sepa ration will
be 10 kHz. For example, for
c hanne l 2 operation, the
p rog ra m mable co unte r
div ides by 92. This forces
the inp ut of the counter to
be 920 kHz; th us the output
of the vco must be 34.7775
MHz, or 920 kHz grea ter
than the crysta l oscillator.
This ra ises the operating
frequency to 26.975 MHz ,
or an increase of 10 kHz .

The control input to the
prog rammab le cou nter
must be a bina ry-coded
deci ma l (BCD) va lue equal
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The o utput frequency of
the c ircuit shown in Fig. 2 is
N time s FR. o r Fa = NFR·
The counte r divides Fa by
N, FO I N = N FRI N = FR.
Therefore, the two inputs to
the phase detector a re the
same frequency just as they
were in the previous expla
nation . In all othe r respects,
the two phase-locked loops
are the same. By adding the
divide-bv-N counter in the
feedback loop, the phase
locked loo p is made mu ch
more ve rsatile . For a given
reference frequency, the
outpu t can be any multip le
withi n reason. Also, if N can
be changed, then the out
put ca n be cha nged , in
steps equal to FR. For a
more detailed explanation
of Pll theory, see refer
ences 1 and 2.

The phase-locked loo p
for these three rigs is a bit
more com pli ca ted . The
block diagram for this Pl l
is sho wn in Fig. 3.

The frequencies shown
are gene rated fo r USB
channe l 1 operation o n the
CB band . The operation of
this phase-locked loop is as
follows . The 10.24-MHz
output of the reference os
cillator is divided by 1024
to give a reference fre
quency of 10 kHz into the
phase detector. For channel
1 o pe rat ion in the CB band,

Fig. 3. Block d iagram o f the M id land 79--893, President
Grant, and Cobra 138XLR phase-locked loop.

automatic load cont rol a nd
pruning the output coils. I
was able to inc rease the
output power to 10 Watts.

Understanding the Phase
locked Loop Circuit

To understand how thi s
conversion wo rks. you mu st
first u ndersta nd how a
phase-locked loop frequen
cy synthesizer works . Fig . 1
is a block diagram of a sim
ple phase-locked loop. Two
frequencies enter the phase
detector: the reference fre
quency, FR. and the output
frequency, FQ. The output
of the phase detector is the
su m (FR + Fa) a nd d if
ference (F R- Fa) of the two
inputs. When t he two input
frequencies are equa l. FR
- Fa = 0 and the output
of the phase detector co n
tains a dc component. The
low-pass filter rejects the
sum frequency and passes
the d c com po ne nt. The d c
component in turn co ntro ls
t he vo lt a ge- c o n t ro ll e d
oscillator (vco) output fre
quency to keep it the sa me
as the input frequency, FR·
For examp le. if Fa t ries to
inc rease above FR, the d c
component cha nges in such
a way as to decrease Fa; if
Fa tries to decrease below
FR , the dc component
cha nges in suc h a way as to
increase FQ. The preceding
explanation is fo r a very
simple phase-locked loop
where Fa =FR. lf you need
Fa to be greater tha n FR,
t he n the circuit of Fi g. 2 can
be used .

wanted to QSY up 10 kHz
to avoid QRM, but I didn't
know whether I was going
up 10 kHz o r 20 kHz. Worse
yet, I cou ld go down 20 kHz
when switching from chan
ne l 23 to cha nne l 24. I made
up a chart of freq uencies
vs. cha nnels. bu t it was di f
ficult to read while d riving
along the freeway at 55.
Clearly, there had to be a
better way. and I think I
found it. By replacing the
4O-channel selector switch
with a binary-coded deci
ma l (BCD) thumbwheel
switch, the above problems
were e liminated and, as a
bonus. if the crysta l fre
quen cies are se lected righ t,
the switch reads o ut the ac
tual operating freque ncy.

Another change I made
was to rep lace a zener
diode voltage-regulator cir
cuit with a 723 voltage reg
ulator. This was to prevent
a slight frequency shift
caused by the input voltage
changing. This change was
made only on the Mid land,
as the other two rigs did not
exhib it t he pr o bl em . It
wou ld be a good idea to
check your rig ou t in you r
ca r to see if you have a
problem before maki ng this
change. It may not be need
ed.

The last change I made
was to inc rease the output
power. After about ten
months of o perating on 10
mete rs, I found the output
power to be less t han 5
Watts . By di sab ling the



Photo B. This shows the placement of the 723 voltage regulator in the Midland.

Fig. 4. BCD-to-dec ima l conversion for 1 d igit.
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326

for channe l 1 through BCD
135 for cha nne l 40. The se
lector switc h skips over
BCD 94. 99. 104, 109. and
114. It also skips ove r BCD
118 and 119, but it the n re
inserts them after BCD 1 20.
A close exa mination of a
frequency a llocation chart
for the CB band will show
wh ic h fr eq uencie s t hese
represen t.

To ge t all t he frequency
channe ls, and to get them
in t he correct order, I re
placed the 4D-channe l se
lec tor switch with a 3-digit
BCD thum bwheel swi tc h.
The switc hes I selected are
bac k- lighted, whic h is ve ry
handy for night o pe ration. I
bo ugh t my switc hes from
MHz El ectr onics, 2111 W.
Camelback Road, Phoenix
AZ 85015, They sold fo r
$2.00 a sect ion, at t he time,
and you wi ll need 3 sec
tions. The lam ps a re +5 V,
so wi re them in se ries and
use + 12 V fo r lamp excita
tio n. Make sure t he switch
es you use are of the 10
posit io n BCD type .

These rigs sta rt at BCD 91
fo r the lowest cha nnel, but
the re is no reason why you
have to sta rt there , In fact,
if you sta rt at BCD 50 fo r
28.50 MHz, then the BCD
switch will read the actua l
operat ing frequency. The
right-hand switc h changes
the o pe rating freq uency in
1D-k Hz ste ps from 0 to 90
kHz; t he m idd le sw itch
changes t he operati ng fre
quency in 1OQ-kHz steps
from 0 to 900 kHz; the left
ha nd switch changes the

c.
INPUT

0001 =91
o 0 0 0 = 100
0 1 10 =326

1 0 0 1
o 0 0 0
o 0 1 0

o 0
o ,
1 ,

UPD858C

MSD '" MOST SIGNIF ICANT DIGIT
LSD ", LEAST SIGNIFICANT DIGIT

MSD L SD
~ -, ,
22 ar 20 rs " " " " " "ae ,. 20 2C " 2A ,. ,e " "

•

Fig. 5. Examples of BCD inputs to the programmable
counter.

Fig. 5 with some examples
of inputs,

Since each bit of the
lea st s igni f ica nt digit
changes the frequency by
10kHz , the tota l range of
frequencies that can be
switched is al most 4 MHz.
We need a'range of on ly 1.7
MHz for 10-meter opera
tion .

For normal CB band op
eration. the 4D-posit ion se
lec to r switch provides the
BCD inputs from BCD 091

[8(2 ' ) X OJ + (4 (2' ) X 1] +
[2(2 ') X 0] + (1 (2 ' ) X 1] =
o + 4 + 0 + 1 = 5.

There are 10 inputs to the
programm ab le coun ter .
These inputs re present two
decimal digits that range
from 0 through 9 and one
digit that ranges from 0
throug h 3. Thus, the range
of the divisor is from 0 to
399. In th is rig, you never
want to divide by less than
4, so the actua l range is
from 4 to 399 . The BCD in
put po rtion of the program
mab le counter is shown in

to the number you want to
divide by. In BCD, it takes 4
inputs to represent each
decimal number. Each of
these 4 inputs re prese nts
some power of 2. Fig. 4 ex
plains how the BCD values
re present the decimal num
be rsa through 9. To find the
equivalent dec ima l value
from the BCD va lue, simp ly
add together the val ues
that the 1s represent (a 1 is
+4.7 V into a pin, and a a is
0.0 V into a pin). For exam
pie, decimal 5 has a BCD
number of 0101 . This yields
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Photo C This view o f the Midland shows the placement o f the d iodes for the L58 and AM
changes. The arro ws po int to the d iodes added.

•

'"

co nversion, you will need a
copy of the ma intenance
ma nua l or Sa ms Photo
fect'" fo r you r rig. The Sams
Photofact for each of the
three rigs is avail ab le.

Fig. 6(a). Original regulator
circuit.

t
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Fig, 6(b). The 723 regu lator circui t.

pre settable c ha n n e l 9
sw itc h . The frequenc y
range of the newer Gra nt
ca n not be extended be
cause the PLL IC has built-i n
sa feguards to prevent this . I
can not be certa in that the
m anufa cturer will not
change the other rigs in the
same way. Make sure the
rig you get fo r conve rsion
uses a UPD858 in the phase
locked loop.

Circu it Deta ils o f the
Changes

Before attempting th is

a lmost the same.
The Midland a lso ha s an

e nclose d metal box t o
shield the Pll circuitry,
whereas the other two have
only a meta l strip o n the PC
board for a shie ld . The front
panels a nd switc hes a re
al so different for all three
of the rigs. The Midland was
the only rig modified to put
the switc h o n the fron t
pane l. O n the other two
rigs, the switch was mount
ed external to the rig. If you
have a Grant or 138XLR and
wish to mount the switc h o n
the front panel , be sure the
swi tch clears everything
before cutting any holes. I
ha ve not done thi s a nd do
not know if it will fit, but
there should be no prob
lem.

After I had co nverted the
Gra nt, I found that the new
er Grants on the ma rket do
not use the UPD858 IC in
the phase-locked loop. This
new model can be ident i
fied by the fact that it has a

o pe ra t ing freq uency in
1 .OoMHz steps from 28 MHz
to 29 MHz. The left-hand
switc h is restr icted to this
range because that is all
tha t is needed for f O rneter
operation. In fact, all the
even number pos itions o n
the left-hand switch will
give an operating freque n
cy from 28.0 MHz to 28.99
MHz and all the odd num
ber pos itions will give an
operating frequency from
29.00 MHz to 29.99 MHz.
This is because only the
least significant bit of this
switch is wired up.

To cha nge in 5-kHz steps,
a two-pos ition switch is re
quired to switch between
the two crysta l oscil lators.
Since there will be no LSB
operation afte r the rig is
modif ied, you can use the
mode switc h to give the
5-kHz steps . After the con
versio n, the AM position
will give AM operation in
100kHz steps . The USB posi
tio n will give USB operation
in 1Q.kHz steps and the LSB
pos ition will give USB op
eration in 1D-kHz steps, but
5 kHz below the USB fre
quencies.

To ac com p lis h t hi s ,
change the LSB crysta l to
11 .934167 MHz, change the
USB crysta l to 11 .935833
MHz , and the AM crystal to
11.933333 MHz. The crysta l
oscillators are followed by
a frequency tr tpler.

The Differences in the Rigs
The ci rcu it boards fo r all

three of these rigs are made
by t he Unide n Compa ny.
The PC board layout is iden
tica l fo r t he Preside nt Grant
and the Cobra 138XLR, but
they may not use the same
components. The Midland
ha s a different PC board
layout, but the sc hematics
for the three rigs are ide nti
ca l except for a few m ino r
d ifferences. The compo
nent refe rence des ignators
fo r the G rant a nd t he
138XLR are the same, but in
the Midland t hey are nu m
b e red diffe rently even
though the sche mat ics a re
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Photo D, Arrows point to the two coils (L28 and L29) in the President Grant in which the
turns were spread apart. /n the Midland, the turns of L5 and L6 should be spread in the
same wa y.

Fig. 7. Cr vstst-oscntesor schematic.

fo r the lSB position ,
11.935833 MHz fo r the USB
po s it io n, and 11 .933333
MHz for the AM position.
The Mid land uses so lder
leads on the crystals ,
whereas the othe r two rigs
use plug-in crystals.

The crysta ls are available
from Jan Crystal Co.. 2400
Crystal Drive, Fort Myers Fl
33901 . O rder the CB-type
crystals with a tolerance of
+0.00 25% . They were
priced at $3.50 each for
fewer than 10, or $3.25 each
for 10 o r more, in the 1978
catalog numbered 21 .
O rde r t he HC-18-type
holder for the Midland
79-893 and the HC-2S-type
holder for the President
Grant and Cobra 138Xl R.
When ordering, incl ude the
following information on
the rig: manufa c t urer ' s
name, model , crystal fre
quency, holder type, and a
copy of Fig. 7 to ensu re that
the crystal is cut properly.

Note that the Sams
Photofect fo r Midland uses
the same refe rence desig
nators for parts inside the
Pll and pa rts on the chas
sis. To avoid the confusion
of this duplication , the
Midland ma intena nce man
ual adds SOD to each of the
reference designato rs in t he
phase-locked loop. I will
follow this practice also, so
each of the parts refe rred to
in the phase-locked loop
will be num bered between
501 and 599.

The Pl. L is enclosed in
side a shielded box whic h
must be removed from the
PC board befo re the crys
tals can be replaced . Mark
and remove the wires from
the shie lded box feed
throughs . Unsolder the
sh ielded box tabs from the
bottom of the PC board.
The tabs must be complete
ly clean of so lder and flux
before the box can be re
moved. Once the box is
free . the wires to the
4D-pos ition swi tc h can be
disconnected from the
switch. Use these wires to
connect to the new switch.

Phase-Locked loop Change
To accomp lish these

changes, you will need new
crystals. The frequencies re
quired are 11.934167 MHz

insulated with black e lectri
ca l tape.

Clarifie r Change
Remove 024 (152473)

and save it fo r la te r use. lift
the end of R61 (1OD Ohms)
that connects to the + 9.2-V
bus that originates at 039.
Connect the loose end of
R61 to the +9.2-V bus that
originates at pin 6 of the
723 regu la to r just added . If
the regula to r wasn't added ,
connect the loose end of
R61 to the + 9.2-V bus that
originates at 032.

Output Power Change
Remove 033 (152473)

and save it for la ter use.
Spread the turns of l5 and
l6 apart. The spreading dis
tance is not critical . Re
move one turn from l7.

1--.' OU T

auencv of your rig does not
change with varying input
voltage in your instaJlation,
this change is not needed.

Remove 032 (CZ092) and
R106 (56-0hm, 1 W) shown
in Fig.6(a). Add the 723 volt
age-regulator circuit shown
in Fig. 6(b). Mount the parts
on a small piece of perfor
ated epoxy board and at
tach to the PC board with
short jumper wires . My reg
ulator is suspended above
the chassis by the leads and

1 0000.'

r
~ r'0 66 VDC.

' OC
'~~L

'000, ' 4'0.~ )lSC 'f"~• " I

L,w, " 00' ".."
i :.e ·' " .
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...
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I will first describe the
changes for the Midland,
then I will describe those
for the Grant and the
138XlR. The actual circuit
changes for all three rigs
are the same, but the man
ner in which they are ac
complished and the refer
ence designators are differ
ent for the Midland.

MIDLAND 79-893
CONVERSION

voltage Regulator Change
Note: If the operating fre-
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the photograph of the front
of the rig (Photo A), you will
no ti ce some di ff erences
t ha t ha ve n 't been ex
plained . I will describe
these changes briefly but
will no t go into detail since
they are not required to
make the rig operate on 10
meters. They are easy to im
plement if you wish to in
corporate them.

There are three toggle
switc hes, o ne for tone, one
for CB/PA, and one for
noise b lanker on o r off . I

otOfuDn.1

1st."
csn

'" IStH' ca".l ,

.RO.. ....,
m
S40'.u

Fig. 10. PLL w iring for AM_
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Fig. 9. PLL wiring for LSB.

."

AM Change
Ad d th e re m arni n g

152473 diode in se ries with
the b lue wire going to C541
on the phase-locked loop
shield . Attach the cathode
to C541 and the blue wire to
the anode . Remove the
cat hode of 043 from S403A
and connect it to C541.
Connect a wire between II
and D43 anode as shown in
Fig. l0.

This co mpletes the wir
ing cha nges fo r the Mid
land . However, if you study

Fig. 8. PLL-to-B CD switch wiring.
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my switc h in po sitio n. Make
sure everythi ng clears be
fo re gluing the switch in po
sitio n. To allow clea rance
in the back, I had to cut
some of the PC board away
fro m the backs of the
sw itc he s . Leave e no ugh
pri nted ci rcuit to so lder the
wires to. Before re mo unting
the front panel. wire be
tween the PlL and t he
switch as show n in Fig. 8.

LSD Change
Remove 050 (152473),

which is mounted on the
underside of the mai n PC
board, a nd rep lace it with a
piece of wire. Save th e
diode fo r later use. Remove
the red wire between II and
(539 on the PLL shield .
Remove the brown wire be
tween L2 and (542 o n the
PLL shie ld. Using two o f the
diodes previously removed ,
attach one anode to (539
and the other anode to
(542 . Tie t he two cathodes
together and wire them to
L2. Do not remove the wires
that go to the mode switc h.
Fig. 9 shows the detai ls of
this change.

The new crystals can now
be soldered in place . Put
the 11 .934167-MHz crysta l
at X502. the 11 .933333-MHz
crysta l at X503, and the
11 .935833-MHz crystal at
X504.

Remove R530 (1k Ohm)
from the bottom of the PLL
PC board . This resistor will
not be used later. Pin 19 of
the 858 IC is grounded on
the PC board. This pin will
be used, so it will have to be
isolated from ground. Use a
sha rp knife to cut the ci r
cuitry between pin 19 and
ground, then add a 4.7k,
5% , I,.{-W resistor and a
.Ol-uF capacitor in pa ral lel
from pin 19 to ground. Add
a sho rt jumper between pin
19 and the solder pad that
has the violet wire con
nected to it. This completes
the cha nges to the phase
locked loop. It ca n now be
resoldered to the mai n PC
board and the wiring recon
nected.

Front-Panel Change
Remove the knobs and

the four smal l sc rews at the
sides of the panel and re
move the panel . If you are
carefu l. all the work can be
ac com plished without re
moving t he wires. Remove
the 40-posit io n channe l
selec to r switch from the
steel frame. You will need
to cut a clearance hole in
the steel frame fo r t he BCD
switch, but make sure it
lines up with the hole in the
front panel, and don't cu t
com ple te ly through the
frame since it is needed for
support. Carefully mark the
front panel for the size of
hole to fit yo ur switc hes .
The front pane l is made of
plastic with a thin sheet of
meta l glued to the front. so
use cau tion whi le dril ling
and fi ling.

You will probably need
an inde nta tio n on the right
hand side of the hole in
order to be able to change
pos itions on the right-ha nd
switc h sec tion . Try the
switch out before perma
nently attaching it to the
panel. I used glue to hold
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Photo E. Details of some of the President Grant changes
show here. Arrow #1 po ints to L13, #2 to L12, and #3 to
where jumper JPl 1 wa s located originafly. 0 38 ;s located
between L12 and the shield.

wired around each of these
switches to get a low tone.
eB operation, and the noise
blanker on all the time. I
used one of the switches to
cont rol a remote home
brew linear. Another switc h
is used to switch between
the two crystals to give the
5-kHz steps. The other
switc h is to se lec t the inter
nal BCD switch or an exter
na l BCD switc h mounted in
the dash. r use an external
BCD switc h most of the
ti me because the r ig is
mounted in the glove com
partment.

PRESIDENT GRANT
AND COBRA 13BXLR

CO NVERSIO N
Clar ifier Change

Remo ve 030 (152473)
and save it for later use. lift
the end of R119 (100 Ohms)
that connects to the + 9.2-V
bus that originates at 028.
Connect the loose end of
R11 9 to the + 9.2-V bus that
originates at 044.

Output Power Change
Remove 046 (1 S2473)

and save it for la ter use.
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Spread t he turns of L28 an d
L29 apa rt. The spreadi ng
distance is not critical. Re
move one turn from UO.

Phase-Locked Loop Change
Unplug the origina l crys

ta ls from X3, X4, a nd X6 and
plug in the new crysta ls . X3
rece ives the 11.93533-M Hz
crysta l. X4 rece ives the
11 .934167-MHz crysta l, and
X6 receives the 11 .933333
MHz crysta l. For informa
t ion on how to order the
new crystals, see the PLL
change fo r the Mid land .

Remove 040 and save it
for later use. Use a sharp
knife to cut the printed cir
cuit between pin 19 of IC7
and ground, the n add a
4 .7k -Ohm re s is tor and
.01-uF capaci to r in parallel
between pin 19 and ground.
Remove both ends of the
flat wire cable between the
40 -p o s iti on c hanne l-se
lec tor switc h a nd the PLL.
Mount t he BCD switc h and
wire it to the Pll as shown
in Fig. 8.

LSB Change
Locate L12 and LB . Lift

the lead nearest the meta l
shield of each of t hese
coils. Lay each of the coils
on its side to expose the
holes the leads were re
moved fro m. Using two of
the diodes previous ly re
moved , solder the anode of
one into one of the exposed
holes and the anode of the
other into the seco nd ex
posed hol e. Solder both
cathodes to the exposed
lead of L12.

AM Change
Lift the cathode of 038

and bend the lead over to
to uch the exposed lead of
LB . Remove jumper JP1 1.
It is located near Cl48 and
X6. Replace JP11 with the
remaining d iode. Place the
cathode toward the front of
the ri g. Solder one end of a
jumper to the cathode of
this diode and solder the
other end to L13 and the
cathode of 038.

This completes the wir
ing changes for the Gra nt
and 138XLR.

Retuning for 10 Meters
All that remains is to re

tune to the lo-meter band.
Following the instru ctio ns
shou ld all ow you to op
e rate between 28.50 MHz
and 29.10 MHz. The fo llow
ing test equipment will be
req uired for the retuning: a
50-MHz frequency counter,
a 12-V power supply, an rf
generator for the j Omete r
band, a VTVM with an rf
probe, a l o-W rf power
meter, and a lG-W dummy
load. To keep from blowing
you r fina l transistor, never
plug in the mike unless the
dummy load is connected
to the antenna connector.
This proced u re a ssumes
that the rig was operating
cor re ctly befo re the
changes were made.

The al ignment procedure
for a ll three rigs is identical
except fo r the refe re nce
designa to rs. I will list the
Midland reference desig
na to r in the text of the pro
cedure, and the reference
design ators fo r the Grant

and 138XlRwill immediate
ly follow in parentheses .

Alignment of Phase-Locked
Loop

Remove the mike from
the rig; set the BCD switch
to 850; set the cla rifier to
the 10 o'clock position; set
the mode switc h to the AM
position.
No te: The following edius t
ments are to components
within the shield.

1)Connect the rf probe of
'he VTVM ' 0 TP502 (TP6),
whic h is the secondary of
l 509 [L241. Adjust L508 (no
coi l exists) and L509 (L24)
fo r a maximum indication
on the VTVM. The indica
tion may be less than 1 volt.

2) Connect the dc input
of the VTVM to TP501
(TP7), which is pin 4 of
IC501 (collector of TR35).
Adjust l507 (l17) to obtain
2.0 V dc on the VTVM. Set
the BCD switch to 870.

3) Connect the rf probe of
the VTVM to Local Ou t
(TP8), the secondary of LS06
(L16). Adjust L506 [L16) for a
maximum indicat ion on the
VTVM.

4) Connect the frequency
counter to loca l Out (T P8).
Adjust CT503 (CT6) to ob
ta in 36.5000 MHz. Set the
mode switch to the lSB po
sition. Adjust CT502 (CT5)
to obtain 36.5025 MHz. Set
the mode switch to the USB
posi tion . Adjus t CT504
(CT4) to o bta in 36.5075
MHz.

For the above adjust
ments, the clarifier (voice
lock) position will affect the
freque ncy reading. Also,
t he setti ng of CT502 (CTS),
CT503 [CHI, and CT504
(CT4) will affect the range of
the clarifier . You will need
to check the range of the
clarifier after you have ad
justed CT502 (CT5) and
CT504 (CT4) to ensure that
you can va ry the freq ue ncy
more than 5 kHz and that
the bands overlap when
switching between USBand
LSB. If the cla rifier range is
incorrect. read just CT502
(CT5) and CT504 [CT4) unti l



it is correct. On mine, the 10
o'clock posi t ion on the
cla rifier w as the best choice
for adjust ing CT502 (CT5)
for a frequency of 36.5025
M Hz and CT504 (CT4) for a
frequen cy of 36.5075 M Hz.
Decreasing the value of
R132 (R116) slight ly will
also increase the range of
the cla rifier.

All of the following ad
justments are to compo
nents moun ted on t he main
PC board .

Alignment of the Carrier
Oscillator

Remove the mike from
the rig. Set the BCD switch
to 870. Set t he mode switch
to the lSB or USB position.

1)Connect the rf probe of
the VTVM to TP2 (TP9) Ad
just T8 (no co il exists) for a
maximum indication of the
VTVM.

2) Connect a frequency
counter to TP2 (T P9). Adj ust
cn (CT2) to obtain 7.8025
MHz. Set mode switch to

t he AM position. Adjust
CT2 (CT3) to obtain 7.8000
MH z or as close as is pos
sible to 7.8 M Hz.

Alignment of the Receiver

Remove the mike from
the rig. Set the BCD switch
to 870. Set the mode sw itch
to l SB. Set the squelch to
minimum. Set the rf gain to
maximum .

1) Connect an rf sou rce to
the antenna connector and
adjust it to 28.70 M Hz . Ad
just the signa l level to give
an S-1 to S-3 ind icat ion on
the S-meter. Ad just the cla r
ifier for a 1-kHz beat note.

A d just T7 (L3I, T6 (L4l, TS
(LS), 14 (LB), and T3 (L7) for a
maximum indication on the
S-meter. Reduce t he rf sig
nal to keep the indication
below S-5 on the S-meter.

Alignment of the
Transmitter

Connect t he mike to the
rig. Set the BCD sw itch to
870. Set the mode switch to

the AM position. Connect
the rf wattmeter and dum
my load to the antenna con
nector.

1) Key the mike and ad
just T13 (L39l, no (L37I, L10
(U 2), and L7 (U D) for a max
imum ind ication on the
wattmeter. A sharp steady
whi stle into t he mike when
in the USB or l SB position
should give an ind ication of
about 10 Watts on the watt
meter . If you have a receiv
er that w ill receive the third
harmonic of the output
signa l, you can adjust L8
(l27) to minimize the third
harmonic.

This completes the align
ment. All that remai ns is to
connect an antenna to the
rig and get an on-the-a ir re
port.

Results

I have operated fo r over
a yea r mob ile with a 102
inch w hip and have had
hund reds of QSOs. I have
worked all states and many

f o re ign c o u n t r ies in a
p e r i o d of less than 8
months, w ith less than 10
Watts. I al w ays rece ive
good reports on the audio
quality of the rig, and I
so me t i mes ge t si g na l
reports of S-9 o r greater, but
this is rare.

O pera t ing Q RP can be
fru strating at t imes, but the
contac ts you m ake are
more e njoya b le , a nd
operati ng with low power is
more of a cha llenge. Con
vert ing a CB rig to 10 meters
is an inexpensive method of
getting on 10 mobile. With
sunspots at thei r peak, you
can be assured of many
hours of enjoyable Q RP op
erat ion. CU on 10.•

References
1. Bob Mars ha ll WB6FOC,
" Phase- Locked Loops," Ham
Radio, July, 1978, p. 54.
2. Signetics Analog Data Man·
ual, Sig netics Corpora tion ,
Sunnyvale CA, 1977.
3. David Gray WB8ZBA, " A
z-Meter Frequency Svn tne
slzer," OST, August . 1978, p. 11 .

BECKMAN
3Y2-DIGIT MUlTIMETER

MODEL TECH 310
COMPLETE MULT1METER CAPABILITY:
DC VOLTS: 100 uV TO 1500 V
AC VOLTS: 100 uV TO 1000 V rms
RESISTANCE: 0.1 OHMS TO 20 MEGOHMS
DC CURRENT: 100 nA TO 10 A
AC CURRENT: 100 nA TO 10 A
DIODE/SEMICONDUCTOR TEST FUNCTION.
CONTINUITY FUNCTION - INSTA·OHMS (TM ).
COMPLETE OVERVOLTAGE PROTECTION .
LOW-POWER OHMS IN ALL RESISTANCE

RANGES.
FULLY EQUIPPED WITH THE FOLLOWING:

lj-VOLT BATTERY, A SPARE FUSE, SAFETY·
DESIGNED TEST LEAD SET, OPERATOR'S
MANUAL AND BECKMAN'S FULL ONE-YEAR
WARRANTY.

OPTIONAL ACCESSORIES AND PRICES:
TECH 310 DIGITAL MULTIMETER $140.00
DC·202 DELUXE CASE 24.00
VC-201 VINYL CASE , . . 10.00
DL·241 DELUXE TEST LEAD KIT 10.00
TL-242 TEST LEAD SET [ AS SUPPLIED] &.00
RF-221 RF PROBE 35 ,00

LaRUE ELECTRONICS ".. 41

1112 GRANDVIEW STREET
SCRANTON, PENNSYLVANIA 18509

PHONE (7171343-2124

.£.... 200~
~ ~ ,, ',...
,

"""W'" ,... ' ~
pi , \ 'lOO

2t" 7f,1J!.~ 1'<
c
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See your Dealer or Write:
Barker & Wi lliamson, Inc.
10 Cana l St reet
Brlstot. Pa. 19007

ICS · v U r-....., Inc. ® ' V""· I

1125 N. Golden State Blvd. I Suite G
Turlock, CA 95380 (5)
(209) 667-2888 /634-8888 California residents odd 6'\ lUx

We a, e e xperiencing f.'.phone difficultie s , please ke ep trying.

from Barker & Williamson, Inc.

Model 422-2 Two Meter TVI,
Harmonic Filter.
A quality filter in a
small package.
Power capabi lity to 175
watts FM-AM-350
watts PEP
Size:
3"l x , ~" x 1 ~"

50239 Connectors
Impedance 50/75 ohms

4,151,534

8r"ka••• Model
§! (extends l rom
23" 10 !IS' wi t h
b••• ko _e r a '
grOOn<l I.~I ~

List $661.75

~ M llI"tends
trom 21' 10 55)

list $473.97

55' MODEL

TElE·TOW'R MFG. CO., INC.
P.O. BOl 3412" Enid, OK 73701

405-233-4412

PAT. NO.

40' MODel
ModoIl -40 (extends
t,om 21' to~

List $259.10

Completely Free
Standing Towers

B,••ka• •• Model
!2. (extends f,om
23 ' 10 40' w;l h
b r.ilko." at
ground 'e~11

list $440.62

All IIMI con.tructed.

Concrete 11••ve snlleble for III
modell.
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- "" -_. .$5995....-:. ............,-. ~ -:.

- c: -re - ...:
.':'::'~ _eo.... MFJ·721

~ - - $5995
•

_.~
1/.:." •• - .. MFJ·751--- - --

MFJ.751. Pelk, noll:lI Iflowplu slQlIIIs, zero
in with freq. control, adjust bandwidth for mini·
mum OflM. Double nmed for extra steep skirts.

linear hI!. conlrol tunes 300 to 3000 Hz.
Output is constant as bandwidth Is varied flat
to 40 Hz. Tioht notch to 70 db. Sx2x6 in.

ttelr llff frequency cds with Simulated stereo.
Works willi Iny rig. Plugs in phone jack.

2 watts lor speakl!f . 110 VAC or 9·18 VDC,
300 maoOne year unconditional guarantee.

MFJ.721 has .( CW stages for super steep
skirts. Best lor r:oN. MFJ.751 is best lor genefal
use when versatility is more important.

Order from MFJ Ind try It. If not delighled reo
turn within 30 days for refund (less shipping),
Doe year unconclilional guarantee. Order ladlY.
eal loI-tree 100.&47-1800, charge VISA, Me.
Or mail check, money order. Add S3.OO shQlirfJ.

I ; I I

Call 601 ·323-5869 tor leclllllcal information,
order/repair status. AlSO call 601 ·323·5869 ect.
side continental USA and in Mississippi.

MFJ ENTERPRISES, INC.
BOX 494, MISSISSIPPI STATE, MS 39762

Tunable Filter
Instantly zero in SSB/CW
signals with tunable peak,

notch, lowpass filler.

MFJ·721 SUPER SELECTOR CW/SSB ALlER
gives 80 Hz BW, steep SS8 skirts, noise limiting.

CW Filter gives 80 Hz BW. No ringing. 8
poles give super sleep skirts (60 dB down one
octave from center lreq. of 150 HZ). No tunable
filler can match performance. BW: 80, 110,
~SO . 180 Hz. Reduces noise up to 1S ea.

SSB Aller improves readability. Reduces
splatter, hiss, static, noise, hum. Ie active filler
has 375 Hz Ilighpass cutoff 2.5, 2.0, 1.5 KHz
(36 dB/octave) lcwpass cutotts.

Works with Iny rig. AM. sse, CW, Plugs into
phooe jack. 2 warts tor speaker. Inputs lor 2
rigs. Speakl!f and phooe jacks. Phooes disable
speakl!f. OFF bypasses liItl!f. 9-18 VDC, 300
mao Sx2x6 inches. Optional AC adaptl!f, S7.9S.

$witthlblt INlise I mlte, lor imptJlse noise;
trough clipper removes background noise,

S1mutlled stereo lor CW lets ears, brain reo
ject ORM. Vet, hear oil frequency calls.

MFJ SUPER

CW/SSB
FILTERS

Flesher Corp
offers a

selection
of compact,
economical

RTIY equipment
and accessories

unequalled in quality
or function for the price. Flesher units

are designed
with minimum

space requirements
in mind, too. Call or
write today for our
free 1980 catalog
of affordable kits, wired units and accessories.

FLESHER CORP ~"
P.O. Box 976 • Topeka . Kansas66601 • 913 .234 .0198

Distributors In Canada and Australia

~F POWER LABS, INC.
P(),oVER 21820 87th S. E.. Maltby Industrial Village.

LABS .... 13
i Woodinvi lle. WA 98072. (206) 481 -8833
I Telex No. 32-1042

All Solid-State! • •
BASE STATION amplifiers

160 THRU 2 METERS
80 WAITS-BOO WAns
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D, F. T. Johnson ZL2GA
I' Field Str«1
Upper H Ull, New Zealand

Build the ZL Paddle
- brass with class

A her gaining my New
Zealand Pos t Office

Grade 2 lice nse , I dec ided
to set m ysel f up fo r CW as
th e I icense gave m e 160m ,
80m, e rn . and 2m . plu s sev
e ra l other frequencies and
most modes.

I had recently built a
keyer and loo ked at the
possib il it y of building a
padd le key . A f ter reading
...evera l magaz ine articles
co nce rne d with both CW
and paddle keys. I came up
with thi s design which is a

mixture of ..everal other
de signs.

I W<.IS ext rerne lv pleased
with the prototype a nd
gave it to my father, fred
Z12AMJ. wh o used It to
make CIA' tapes for so me

begmners who are now
hams . The sec o nd key
bu ilt, whic h was a li tt le
mo re advanced tha n the
first. J gave to my uncle.
Hugh Zl2RHK . After this. I
got paddle key-making
down 10 a fine art.
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Fig. I. A simple paddle k.ey.
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Co ns truct ion Detai ls

It is an easy key to build
and anyone w ith ,1 slight
know ledge of metalwork
should be able to produce
a key to be proud o f.

Perha ps the hardest pa rt
of the co ns t ruc t io n is the
drill ing of the v e r ti c a l
holes through the e nds of
the a rm s. To do this , a vise
o r a jig must be used to
ho ld the a rm st ra igh t. a nd
the drill bit sho u ld be put
In a drill pre ss to ke ep the
hole vert ica l Also , wi th
most of the hole s. a center
p un c h ho le m u s t b e
punched to guide the drill
Note al so that it ma y be
necessarv to p u t hexagonal
nut s on the ddJustln g l s.

The metho d o f w iring is
but one of ma ny and c a n
easily be c ha nged to su it
yo u r o w n d e s ires . The
..pring used ca rne out of a
ballpoint pe n. Note al so
tha i the c e n te r con tact ha s
a collar around it , and th a t
the co n t act 's he ad is

ro und.
The base is made ex tra

lo ng so that .t c lam p o r
other f a s te ru-r c a n b e
used - o r the wire s gomg to
the kever can be wound
arou nd it. If the ke y wen'
being used in a p erma nen t
situa t io n, then t he ext ra
length o f base cou ld be cut
o ff a nd the key screwed o r
na iled down .

Fini shi ng Detail s

When fin ished. it is a
good id ea to take the key
a part, clean a ll the b rass
wi th eit he r s t e e l woo l
or so me typ e of chem ica !
cl eaner. and then sp ray
with clear la cquer to hold
fd.. t the .. hint'. 1he ba ..p can
ht' pai nt ed or varnished.
depending on the type o f
materia l used A pl a stic
frame o r box ove r the key
will protect it from d ust.

So have fu n, a nd you can
end u p with the prope-r end
product which people will
adm ire . •

MEMORY KEYER
BREAKTHROUGHI

The remarkable AEA Morsematic memory keyer
has 33 fantastic features including two AEA de
signed microcomputers, up to 2,000 character
memory, automatic serial number and four dif
ferent modes.

Get the Facts.
Learn the other 30 features simply by contacting
Advanced Electronic Applications, Inc., PO. Box
2160, Lynnwood, WA98036. Call 206/775-7373.

Brings you the
Breakthrough!
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James J. Coleman KA6A
PO Box 72
Alwood CA 92601

Repeater Time-Out Warning
- put time on your side (relatively speaking)

Fig. 1.
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I n the November, 1978,
issue of 73, there was an

art icl e by WB4CEO de
scr ib ing so m e circu i ts us
ing the 555 in tegrated cir
cu it timer chip . A fter read
ing his article, i t occurred
to me that this IC cou ld be
uti li zed for a useful c ircu i t
for amateurs who operate

through repeaters o n 2m
FM. U sing three 555 chips
(o r o ne 555 and one 556), it
is possible to bui ld a ci rcuit
that would warn an o pera
tor when the t ime-out cir
cu it ry of the repeater is
abou t to drop the repeater
earner.

Th is art icle will descr ibe

-

a ci rcu i t for thi s purpose,
giv ing detai ls of its opera
tion and an explanation of
how each 555 chip is in ter
faced with the others. Thi s
time-out warning ci rc ui t
has an ad justab le timing in
terval so that it can be used
on different repeaters, and
is o pe ra ted from a nine
vo l t batterv .

The time-out warning
circuit cons ists o f three
parts, each using o ne 555
timer chip. The fir st t imer
ch ip m easures a spec if ic
t ime interva l w hich has
been adjusted to be slight
ly less than the t imer in ter
val of the repeater. At the
end of th is interval, a pulse
is generated which t riggers
a seco nd timer circ uit. The
sec o nd timer supp l ies pow
er to an aud io oscilla tor
{the third 555 chip) for a
shor t, fixed duration. the
result is a short audio tone
at the end of a time inter
val spec ified by the opera
tor . The ent ire circuit re
quires only a handful of
parts, and can be assem
bled for under five dollars.

1 he actua l ci rcuit for a
3O-second to 3-minute ad
jus ta ble timing interv al is
shown in Fig. 1 . This ver
sion of t he circuit uses one
556 and o ne 555, but the
sam e circ u it can be o b
tained by using three 555
chips. The ci rcu it of f ig . 1

works as follows: 1he oper
ator presses a m om entary
co ntac t SPSl switc h
(51 ART) co nnected to pin 6
of the 556 chip [t r igger].
I his begins the timing in
terva l of t he monostable
multivibrator built from
the lef t side o f the 556
chi p. During the timing in
terval , the normally low
outpu t of the m ultiv ibrator
(p in 5) is high 1he tim ing
interv al is determined by
the RC comb inat ion of the
100-uF capac itor and the
180k resistor and 1 m eg
ohm potentiometer. For
this comb inat ion of values,
the interval is variab le be
tween 25 and 175 seconds.
The output {p in 5) of th is
part of the c irc ui t is show n
in Fig . 2.

The r ight side of the 556
c hip is also in a mono
sta ble mult ivibrator co n
figurati on and serves as the
dr iver for the audio osc illa
to r. The o u tput of this
multivibrator has a fixed
interv al duration of slight ly
greater than 0.6 seconds.
Th is duration i s d et er
mined by the 2-uF ca paci
tor and the 220k resistor.
The t rigger input (pin 8) for
thi s rnultivibrator is taken
from the output of the fi rst
mu ltiv ibrator t hrough a
O.01 -uF capaci to r. The volt
age waveform of pin 8 is
shown also in Fig. 2. The
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er, o r even as a delay CI r
cu it for an automo b ile
w indshield w iper. For mo
bile o pe ration. the STAR T
and RES£T buttons cou ld
be w ired d irectly in to the
m icrophone o r co nnected
to t he microphone button
so as to START when the
mic ro p hone b utton is
pressed and RE SET when
t he button is relea sed .
Suc h a n a rr a n g eme n t
would allow fo r complete-

O,Ol -u F capacitor differen
tiates the fi rst stage output
waveform and puts the
generated pulses acro ss
the input (tr igger) o f the
second mult iv ibrator. The
po sit ive pul se at the sta rt
o f the interval is ignored by
the second stage, wh ile the
negative pulse at the end
of the interval tr iggers the
second stage. The ou tput
of the second mult ivi bre
tor (p in 9 ) is normall y low,
but goes hig h for a d ura
tion of about 06 seconds.
This voltage waveform is
al so shown in Fig . 2.

The third stage of th is
c ircu i t is sim ply an audio
osc illa tor. The output fre
quency is about 900 Hz
and the osci l lato r is pow
ered d irec tl y from t he o ut
put of the second mult i
vib rator.

louse the ci rcuit. the
opera tor adj usts the in ter
val to be 5 o r 10 seconds
le ss tha n the repeater t imer
and presses th e START bu t-

ton at the beg inning of
each transmission . When
the tone sounds. he has ju st
enough time to pass t he
conversat ion, If he f in ishes
soone r, he presse s the
RESET button which im
med iately returns the o ut
put of the first rnultivibra
tor to its normal low value.
Pin 10 of the 556 is the
reset p in for the second
multiv ibra t or , an d the
sho rt ci rc ui t between pins
4 and 10 allows the RE SET
bu tton to return both t imer
ou tputs to the ir o riginal
low value. Wit hout the
short ci rcuit between these
pins. the tone w ill sound
both at the end of the ti m
ing interval and when the
RE SI:; T butto n is pressed .

Appropr iate changes in
the va lues for the tim ing
resi stors and capacitors
wo u ld allow this ci rcuit to
be used for other t im ing
appl icat ions. Some exam
ples are: as an oven t imer,
as a 10-minute ID rem ind-

p,.. 8 'v

,

,'[PI " 9 ___---'n_
T' ''' _ .

Fig. 2.

Iy autom at ic mobile o pe ra
tion ,

Thi s ci rcuit was designed
for Walter WDbI:;BW, who
is b li nd and confined for
the most part to a whee l
cha ir . Amateur rad io, and
part icularly 2m FM , is his
pr incipal pastime. With this
ci rc u i t. he c a n avoid
being " t im ed out" o n the
repeater s he uses. O ther
bl ind am ateurs also may
find t h is c irc u i t usef ul..

Ad d $ 2 .00 Shipping
& Hand lin g.

• Dual lever squeeze paddle
• For use with all electronic key.rs
• Heavy base with no"-slip rubber fHt
• Pac:ld ' lK ,....e tSib le fOf' wid. or clOII8

finger spacing

CC-1 P snielded cable & plu g fo r HK-l $3.75
Add $ .75 Snipping & Handlill9.

Model HK-2, same as HK-1 but less base for inco rp ora ti o n in your
ow n kever. $19.95
Add $ 1.00 Shipping & Hand ling.

Add $2.00 Shipping
& Handling.

• Navy tvP'l knob
• Smooth ac:tiOl'l

Model HK·3M

HAM-KEY'· RADIO TELEGRAPH SENDING DEVICES

Mode1HK·1 $2995

CC-3P snteroeo cable & plug fo r H K-3 M $ 2 .4 9 .
Add $ .50 Snipping & Handling.

Model AT· B anti·tip bracket o nlv. t o conver t any HK-3 t o HK-3M.
$ 2.99 Postpa id

• Deluxe straight key
• Anti·tip br~ket. Can't tip
• Heavy b<tse. No need to attach to~

Add $2.00 Sh ipping
& Handling.

Model HK·5A Electronic Keyer

• Uses Curtis 8044 keyer ch ip
• Iambic circuit for squeeze keying • Grid block or direct keying
• Self com ple ti ng dots & dashes • Speed. volume. tona & weight
• Do t & dash memory controls 0" front panel
• Bu ilt·in sidetone • Use w ith H K·1 or HK-4
• Ballery opera ted w ith provisions for external p~r

Add $2 .00 Shipping
& Ha ndling.

Model HK·4

CC-1/3P Shielded cable wi th plugs for HK-4 $5.99.
Add $1 .00 Shipping & Ha nd ling

• Com bination HK-1 & H K-3 on same base
• S t raight key m ay be used con...entionall y o r as a switch to t rigger

a mem ory .

Order dirKt Of' from your favorite dealer. ...:JO

The HAM-KEY CO.
P.O. Box 282 71 St. Lou is, MQ 63 132

Phone TOll-FREE 1-800-325-3651
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John F. Sf'hring WB2£ QG
PO Box 306
OrodefJ NJ 07649

CB to 10
- part XXVIII: double your channels

in SSB conversions

same frequency (chan nel)
regardless of the sideband
se lec ted, these rigs a ll shi ft
anot he r osc illa to r some
whe re in th e frequency
generation cha in by 3 kHz,
but in t he oppos ite di rec
tio n. This exact ly cancels
out t he freque ncy shift
caused by the sideband
change.

Suppose that we rewire
t he s ideba nd se lector
switc h so that the carrie r
osci lla to r ran in upper side
band mode at a ll t imes but
left the other frequ en cy
shifte rs intact. Then , switc h
ing from USB to l SB st ill
would give us a USB signal,
but shifted in frequency by
3 kHz, prov iding a new set
of 23 (or 40) c hannels offset
between the original chan
nels. Fur ther, it is usually
poss ib le to read just the
US B frequency shifte r up
(or down) in frequency a
kHz or so and the l SB fre
quency shifte r down (o r up)
a kHz also, by means of the
buil t-in trimmers. This re
su lts in about 5-kHz spacing
between the two sets of
channels with practica lly
gap-free coverage.

Then, dig into the delta
tune ci rcuit, modify it fo r
±2.5-k Hz swing, and rewire
it (if necessary) to make the
d e lt a-tune f u nct io n on
tra nsmit as well as receive .
That's a ll, folks!.

Note that the carrier is
shifted by about 3 kHz, to
put the desired sideband in
to the filter's passband . This
means that the signa l's ac
tu al freq uency will be shift
ed by the sa me amount, i e ..
c ha ng ing sideba nds also
would move you by 3 kHz.
To keep the signal on t he

The seed of t he idea
comes from the fact that all
to-meter SSB activity is on
upper sideba nd . Therefore,
the lower sideband func
tion of the transceiver will
never be needed and can be
deac tiva ted at no 1 0~~ . Now
the upper and lower side
band signa ls a re generated
by o ne or more carrie r osc il
la tors, sent to a bal anced
mod ulator (gets rid of the
carrier), and then to a fi lter
which selects the desi red
sideband and re jects the
other, unwanted, sideband.
Sideband se lec tio n is ac
complished by shifting the
ca rrier osci llator freq uency
in such a way as to place
the desi red sideband inside
of the filt e r's bandpass and
the unwanted sideband ou t
side of the bandpass. See
Fig. 1.

del ta-tune circu it fo und on
most of these rigs to swing
+ 2.5 kHz, you' ll have just
about continuous cove rage
on 10 meters. Sounds too
good to be true? Read on!

•,,
•,
•,

types of SS B CB transce iv
e rs, whether the y use c rvs
tal-plex o r synt hes ized c ir
cuits for frequency genera
tion. Instead of having 23
(or 40) chan nels spread at
1D-kHz intervals, you' ll wind
up with 46 (or 80) chan
nels at about a 5-kHz spac
ing. And , if you modify the

Fig. 1.

-----j.
I -',
_ \1511 --. '

I \
• •
I \,i .
,

•

lIt~".tll l"" "'~ T£lI
. ... I YS8

I
I

- -~ " ' '''- .

U~ "UTE~ DES' RED I
lU I US8 •

I n the course of convert
ing seve ra l different

types of SS B CB rigs for
1D-meter amateur use, I've
come up with a sim ple, no
cost mod if ic at ion which
wil l double the nu mber of
channels available on these
rigs. The idea seems to be
applicable to almost all
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FEAT URES:
" (TST()~I Ie - Computes SWR from

the level sensed on the transmission
line independenl o f the power rever.
This analog computer o perates over
a range of only o ne walt 10 the lull
scale 01 the meter with unequaled
accuracy,

• a uccnn TAUT-HA~n ~I ETERS

Provide accu racy and readabili ty
that must be seen to be apprecia ted.

" II E AVY n UTY CABINETS- Hand
some heavy d uty metal cabinets
complement virtually every trans
ceiver on the market tocev.

" T WO ~W()ES-PEA K O R AVt:R
AGt:- The amateur may choose be
tween either peak or average power
readings.

• poWt:R Rt:Ql'lRt:~It;~TS-Oue 10
the advanced low current design,
batlery life is truly outstanding, mak
ing this meter a natural l or portable
or lield day operation. Uses standard
9 von battery or 120V AC with op
tional AC adaptor.

• ATTRACT IVE
AFFORDABLE P RICI NG
°Model 31A (0 to 200w)

31 B (0 to lOw)
.. .. .. .. only $149.00

Model 32A (0 to 200w, 0 to 2OOOw )
32B (0 to row.

Ot02OOw)
. . . . . . .. only $169.00

SIGNALCRAFTEnS. INC.'
5460 nllE~A VISTA URIV F.

SU AWS t;t: ~IISSIO;o.; , KASSAS ssaos
9t:J'262..6r>6.'i: n ;u;x -'2.... 171

All s.g...IC..n.... pn>duets ...~. -'51 _
.nd p<odUCOld '" tl>e U S A Pnc.o ,_ohppong Iual
u.S " \l1$A afI<lMMIerCNrge KC'"PtOd l(anus __

""nto plM.. -'" 3·~ percen t

~to Il EI$:n ami :t l e

Our portable Models 31 and 32 feature
tne same state-of-the-art technology
that is incorporated in their Big Brother,
the Model 30. Never again wil l you have
to bother with SWR "calibrate" controls
and switches! Signalc rafters' custom
inteqrated circuit makes power and
SWR measurement a "nancsott" opera
tion by automalically computing SWR,
The result is unpa rall eled accuracy and
ease 01operation.

SilfOilll'filfters I'resents
~

The llost i'dnlll l'l~ d
Automatic Computing

l'u\\er lleh~I'S
In Amatem' Radio!

95

only

~
pp-

$23.95
New PS-t250 125GHz !'rescaler

comp..t,,~
pcboard ~ppd

COD ....-. Ac~ $39 95
4412 Fem'" 0

Roy.1 O.k, Mkhlgan 48073
Phcw.. 313·851.8247

onl)' 2 for $12

~
• !to Sh."",.,.,H.ndh..,

PS-600 600 MHz Prescaler
• f'ro"rld " . +10 .nd +100 TTL Lev,,1Output
• 7 5 MV RMS Input Senli tlvltv
• Built In 5 Volt Regulator Allo _ U..

et 8 -12 VOC . 9 0- 110 MA.
• TInV PC Bo ard Slz. I1·1!4 · x 1-3/8" )
• Fu lly A .....bled .nd Tellted
• In n ruc t lon. Provided, Fu ll V1Qrrantv

JULY SUPE R SALE !

F~~, DIGITREX
.... 18 ELECTRONICS COMPAN Y

PA-19 Wideband Preamplifier
• 2 t o 200 MHr Bandwidth (_ 3 d B Po ints)
• 19dB Geln'
. 5 0 Ohm. Input 30 Output Im ped an c e
• Ti n v PC Soard S I,.17/ S" x 1·51S"1
• Ab. o lut.IV No Tu n in g ReQu ired
• ex t r.m.IV SUbl.
• Oraw. onlV 2 0MA <Dl 1 2 V O C
• G r• • t Wev to In c r..... S"n.ltl\l lty

of R.c.I\I.", Cou n t . r, etc .
• FullV A,.. m b le d e n d Ten.d
• Innru c tl o n . P rovid ed, Full Werr.ntv

Input, output RR lillering, ternte beads. careful
layout, PC ground plane. RFI coa ting on side panels.

110 VAC or 12 to 18 VOC. 6x2x6 inches.
Onter l rom MFJ and try it - no obligalion. II

not delighttil, return it withm 30 days tor refund
(Jess shipping). One year uncondi tional guaranl«

Order loday. Call loll tree 800647-1800. Char9€!
VISA, Me or mail Check. money order for $119,95
plus 53 00 shipping tor MFJ 525_

Oon'l wail to puoch lhfu ORM With powellul
natural WUndlng processed speech ordel today

I ~ . ::t ; I I

Call 601 -323-5869 lor techlllcal mformatl on. Ol
der/repair status. Also call 601 ,323-5869 outside
continental USA <t nd in Mississippi. ....7
MFJ ENTERPRISES, INC,

BOX 494, MISSISSIPPI STATE, MS 39762

$16.95

-.-

OVER 100,000 SOLD

-- -.
The MFJ·525 qives you up to tour times (6dtl)

more averaqe SSB power on all bands with ~
AF Speech Processing, Powerful natural sounding
speech punches thru aAM and OX pile ups,

Gives you more average SSB power increase
per dollar than a linear 01 beam comt are With
Imeal and beam lor ultimate

Ideal 1M mobile and ORP. Vas tly rmproves
phone patctllng_ Ehmmates tlilttopprng. spla tter

Complele SSB Ir<tnsmitler·m;eiver sysl!m: Mocro
phone eeoc IS coovenec to SSB. clipped. tutered
and convened back to aono for "g·s nne Input

P!uvs between mil:: , riIIJ. No internal coo-ecuo-s.
Two calor VU meier <tills m selllng Chpping ever.
Cfipping IeYe! t onlrol. Output level conlrol.
Of'! ·OFF/BYPASS switth. LED indicates power on_
4 pin mit jatk. St uelded output cable has push-

to-ta lk line, urcenmrned 4 pm rruc plug supcned

ATTN: MOBILE HAMS

VOLT·I·CATORID
END BATTERY ANXIETY

Plugs into your cigarette li ghter
to test
o Battery 0 Voltage Regulator
o Alternator
MINI DIAGNOSTIC METER

o Shop accuracy in precis ion
instrument

o Easy to read color coded dial
Swivels for easy viewi ng

o Rugged case-guaranteed
against defects

o Designed for any 12 volt negat ive
ground system

o Simple inst ructions incl uded

12.00 $hlpp1nv _nd H, ndUng
1 ,M' gu•••n I N
CA.dd'% t..

Never again get stuck wi th a dead
battery. Kn ow in advance if your
battery Is weak if your alternator
is undercharging if your regulator
Is overcharging. Avo id costly- and
dangerous- breakdowns.

J&J Enterprises wtHSY .... 341

P.O. Box 1S- Grass Valley, CA 95945

NEW MFJ-525

RF SPEECH PROCESSOR
True RF Speech Processing. Up to 4 times more average
SSB power. Powerful natural sounding speech punches thru
QRM. Works with anL!:ig. Plugs between mic and rig.

Pow~,'u' ft."!r.' . ou n d in 9 pro .
CflSSed s p_c h punches Ih,u QRM,

Plugs b tr l wtrtrn rnic a n d , igo

.,.. Rudltr S~",;ce-see plfg~ 195 73 Magazine . J uIY, 1980 123



Ham Economics: Selling Used Gear
-be wily

Donata Wisemon KjCA
1208 Plantalion Dr.
Dickinson TX 77539

So it's spr ingt ime. and
you are cho mping at

the bit for that new chrome
super-duper Belchfire-8 r ig
pictured so beautifull y in
the color ads. You look at
old faithful on the tab le in
front of you, kn owing that
buying the new sup er
chrome model will require
relinquishing old faithful in
the most favorab le man
ner. (Basically.. thi s means
that you will want to
so m ehow make the move
with the smallest possible
outlay of your cash!)

Now, there are two ways
of managing the exc hange.
First (and requ iring the
least effort for the owner).
you can look for a dealer
who will trade. Be awa re,
however, that the dealer is
in business to make money.
He doesn 't really wan t
your o ld rig, and he has to
plan for contingencies in
the cleaning, repa iring, and
marketing of the used
equipment be fore he ca n
realize his prof it. In other
words. he will e ithe r o ffer
you the lowest possible
price for your rig o r e lse
will not allow you a dis
co unt on the new item, in
order to make the deal at
tractive to him -not you!
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The other route to take is
that of se ll ing your rig and
then buying the new one.
This takes some work, but
is we ll worth the troub le.
Why ? Simply because you
will get the best market
price for you r equipment;
then, with cash in hand,
you ca n negotiate for the
best discount prices for the
new gear-a double sev
ings to you. How does one
go a bo ut creating thi s mag
ic? There are a few relative
ly simple ste ps to take
which will put you on the
ri ght track. Let' s look at
these one at a time.

First, what price to set?
Unfo rtunately, with ham
gear there is no " Blue
Book" available, suc h as
exi sts for used autos. Yo u
will ha ve to do a little in
vestigating on your own,
Chec k the ads in the
magazines for s im il a r
equipment. Vi sit the local
sto res. Take note of the
prices asked . After estab
li sh ing the cu rrent popula r
pricing, adjust it u pward or
downward according to
the actual condition of
yo ur equipment. Take into
account both appearance
and function. Based o n
thi s, set three prices in your
mind:

1. The asking pri ce - this
is the price you will adver
tise; it's what you think the
rig should bring on the
market, based on you r re-

search.
2 . The negotiating

price-this price is the one
you will work to in negotia 
tions with potential buyers,

3 . The lowest price-this
is abso lutely the lowest
p rice you will a ccept.
Never , never. never go
below this price in your
negotiations.

The next steps to take
are those of clean-up and
check-out. This takes some
elbow grease, but is well
worth the effort. Most gear
wi ll look very muc h better
afte r a s imple clean-up
with some warm water and
m ild dete rgent . Simply
clean off the panel , knobs.
cabinet, and accessories.
Shine it up as well as you
can. Now, make sure the
gear. is working-simple
things such as making sure
pilot lights are all on,
switches all work . etc.,
shou ld be taken care of.
Nothing will unse ll or d rop
the p rice of a rig faste r than
poor appea rance or t he un
expected fail ure of some
operat ing feature.

Now, d isplay the rig for
your prospective buyers.
Here, let' s assume the item
is a major piece of equip
ment. For goodness sake,
clean up your operating
table and even your shack .
Try to have adequate light
ing so the buyer can see
wha t he is shopping fo r. If
you have anothe r, newer,

simil ar piece of equip
ment, hide it! Otherwise
you will quickly draw in
terest to it and not to your
sale ite m.

Advertising co me s next .
Fortunately, most ham s
ha ve many possibilities
here . Li st with the local
ham network s. Many have
" b u lle t in board s" and
welcome listings. Write a
simple ad to go in your
local club paper . Place a
card on the club bulletin
boa rd . Man y suppliers
ha ve bu lletin boards 
place an ad ca rd there. If
you want even more
coverage, send an ad to the
national magazines. When
writing the ad. de scribe the
features of the equipment
in a positive way. However,
make sure the ad is honest
ly stated . Remember, as
yo u choose the extent of
advertis ing. th at dealing
long distance puts both
parties in some jeopardy.
Where it' s reaso nable, the
local market seems to be a
more comfortable place to
do business.

let's assume you have
fo l lo we d the pre viou s
ste ps and have had a pro
spec tive bu yer c al l. Re
member, you know your
piece o f eq uipme nt better
than anyone el se in the
world and are in a st ro ng
bargaining position. You
have a good piece of
equipment for which you



wa nt a fai r price . Remem
ber a lso, at this point, your
three prices. These are the
corne rstone of your negoti
at ion. Never reduce yo ur
stated price unless the re is
a firm counter otte r. Ma ny
times the other party will
say someth ing suc h as :
" W ha t is you r lowest
pr ice?" or " Can't you d rop
the price a b in " withou t
making an otter himself.
Sho uld you lower t he price
on th is basi s, you have

Harry Lonserich W4ANL
Rte. 1. CV-9

freder icksburg rx 78614

simply reduced yo ur as k
ing price before starting to
negotia te. It you r prospect
is serious a nd ma kes an of
fe r, the negotiation range is
esta b lis hed, and then yo u
may haggle a bit before
reaching ag ree ment.
Aga in, keep in mind your
prices; be ca refu l not to
fall back too fa r.

Ass u m ing yo u re ac h
agreement, t here is o ne
more p iece of advice . Be
c a re f u l a bout payment .

Cas h is pr ef err e d ; a
cashier's check and cer
tif ied c heck are accept
ab le. A personal check is a
dangerous th ing; be very
caut ious if you a re o ffe red
payment by this method.
Unless you a re persona lly
fa mi lia r wi th, and com
pletely trust, the individual
who otters payment in this
manner, don't accept a per
sona l c heck .

Well , you've do ne it.
You've c leaned up, mar-

keted, a nd sold old faith
ful. You've got a ha ndf ul of
bills in yo ur hand and are
ready to invade the loca l
emporium to p ic k up your
new su per-d u per Bel ch
fire-8 rig. Just keep in mind
what we have gone over,
beca use now yo u are on
t he oppos ite side of the ta
ble. Use your know ledge to
find what you want a t the
best price for you. By work ing
both ends of the game, you
are a two-time winne r! .

A Final Solution
- make life easy for your filaments

Fig. 1.

H aving just pu rchased
a new 3-500l fo r my

home-brew line ar, I re
solved that the empty feel 
ing in my pocketbook wa r
ranted a bit of conserva t ion
on my part. When you turn
on the filament switc h o n
you r linear, nasty thi ngs
happen, like 14.1 Amperes
flowing throug h a cold fil a-

Ill ....U

TO 1I0V.l.C COOOTIIOL
' N l' N E .~ . "Pl " 'E R

rnent. That's quite a jolt in
any body's langu age. Most
linears have a sepa rate fila
ment transfo rmer , a nd
therein lies a simple solu
tion for the ca lm, cool. and
conservative treatment for
yo ur 3-500l (or a pa ir of
them).

Our local hardware store
had a sa le o n 600-Watt,

TO ' ,'0 0 1
" L.....E..n

11o-volt ac light di mm ers.
Insert ing this d immer in
se ries with the prima ry of
t he filament tra nsformer
will provide a variable tra n
sitio n from a cold filame nt
to rated operating tempera
ture. You can control the
warm-up pe riod to su it you r
operating habi ts . This par
ticula r dimmer has a pus h
pu ll on-off switc h which is
coupled to t he pot control
ling the SCR. Bypassing this
switc h is no p roblem a nd
allows you to use the ex
is t ing fila m en t o n-of f
switch on your linear. The
dimmer is ma rked " RFI
filtered," but a t low setti ngs
(about 1 to 2 volts). 1 was

able to detec t a very low
leve l of hash at 14 MHz.
When the tube was brought
up to o perat ing tem per
ature, no trace of hash was
he ard .

Mount t he d immer wher
ever convenient. I had to
mou nt mine o n the ou tside
of the li nea r cabi net
because I d id not have
room inside. If yo u sho uld
insta ll it inside, the usual
precaut ions for adeq uate
RFI shield ing shou ld be
obse rved . Fig. 1 is a sc he
matic of my insta llation.
Credit mu st be given to
W4YFS for suggesting this
idea.•
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Wayne 'L Cooper A G4R
9302 N W 2nd Plan'
Miam i Snores Ft. 33150

Triton IV Quick Trick

wave, and VH F communi
ca t ion stat ions in the area
certainly were suspected ,

An exte rnal l ow -p ass
fi lter (below 30 M Hz) wil l
do a pretty good job of
cl eaning up the bands, but
why have this add-on eq uip
men t when a good set of
low-pass f i l ters is built in for
the t ransmitte r sect ion?
These f ilters also cut off
just above eac h band, so
why leave the receiver open
to po ssib le H F in terference
below 30 MHz as wou ld be
the case when using the
single external fi lter ?

M y modi fication is rather
simple. Move the receiver
pick-up poin t from the ou t
pu t of the t ransmi tter sec
tion low-pass filte r to the in
put of It. This change is
show n in the diagram , The
bands are now clean of
spurious crud and the ex
cellen t senvit tvitv is not
a ff e c t ed by r ec e i ving
through the filte r on any
band .

W ith the rf pollut ion
being what i t is in

this metropoli tan area, my
Ten-Tee Triton IV (Model
540/544) did not do very
well With regard to f ront
end selec t ivi tv. I did not try
to analyze all of the beats,
buzzes. and assorted crud
coming in on the va rious
bands, but al l o f the broad
cast, TV, FM, paging, micro-

--- - ~

8 0 184
---, ~---
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'rl,
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--- - ----------- --------- - -

Fast, Reliable Service Since 1963

Kit $49.95
Assembled $64.95

IRON POWDER and FERRITE PRODUCTS

AMI ~~oWJ1iA ~'"

A d t
Tums-.ylfequencycounterinloanab9olutelyacwraladlgtal

a P Cr dospiayllna.panSlVll! With conlir"l.Jal display 01 bolh trilllSlTlOt
NlO RECEIVE~ Irequtrcies _ as fa9t asyou Un ycu
11'11"9011'''''' cIiaI

Qperaloon requites ony II conrecting caDle 10 tn'l'l !lCEl1ver Variable Frequa llC'\l OIJput plug. Transjales VFQ output 102

Ihru 2 ,500mHz, Noinlemalcomectionsormodificalion 'lllO8 mry. ~aled marual n:;loded, 3....- . ]"· . 2"" dllep

Pt....erqllJ()tB: (A) + 5Y011sor 1'ZV 12 ..... or I!lss; ZlfH"o g<e8ll8f!han lD1;ZOUHQ--lesslhan 500I'm9. (6) The DOAdllJ:tor

has iIlI C7Ml DC I\tddil;ahon and filtering SyslOOl , 00llrlI0Cf any 63 1/ centertap lran!donoor DaringOn
Speefy ycu ng: l-IlI<CIi<. HW lQO.l0l-1~_ sa __ IS m'e; Ke"wood T5-520. Industries
900. J-S99. R-S99. Vaes.. FTYJl (E)(E) series, rr-scc. 400.~ FTDX-56O;
OrakeTR4(e), Twins;Halhr::f~tarFJ'M.:xxl.Marl< III: TempoOne;(;aj iU<Y I/.GT&Sll P,O, Box 7492 .... 30U-Update your rig to convenience ~7~=4-1 547

DIGI-DIAL

Organize your shack with a

CLUJTERFREE MODUlAR
CONSOLE $179.95

• l arge, 42" H x 57" W x 29"0
• Strong qroove-constructon
• Mar-resistant wood grain finish
• Options, drawers & face plate
• For ham or home computer
• Visa and Master Charge

Toroidal Cores, Shielding Beads, Sh ielded Coil Forms
Ferrite Rods. Pot Cores. Baluns. Etc.

CLUTTERFREE
MODULAR
CONSOLES

Small Orders Welcome Free 'Tech-Data' Flyer

P.O. Box 5103 Tacoma. WA 96405
(206) 572-8570 9 a.m.- 5 p.m.
(206) 759-1611 Evenings 12033 OTSEGO STREET, NORTH HOLLYWOOO, CALIFORNIA 91607
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PleilH' ;KkI $2 per eeeer. or $3 for comblnit
tionS, fO~ Shippl.,... , hanclll.,... .

o Freedom ®
Free yourself from crys
ta ls w ith th is VFO for 40.
80 and 15 meters. Great
for many oro transmrt 
ters! $64.95

r--------------,
I 2 watts QRP I
I go a long wayl I
I ORockhound ®I
I TwO full w atts CW out- I
I pu t! Choose 40 or 80 I
I

meter models. w eighs I
less than 6 ounces.

I Crystal cont rol , 12-15 I
I voc. 525.95 I
108040 B I I
I, Covers the Novice nor- a:.:::m: I
I

nons and more on 40 Pil"t:1.:1 I
and 80 meters for ON

I r eceiv ing. Only 3" bV 5" I
I by 7" and 24 ounces! I

$89.95

I114lKantronics
(913) 842-7745

1202 E. 23rd Street
lawrence, Kansas 66044

.--------------~I
•

- .

..,~,

~",." .-

•

$149.9 5
$169.95
$249.95

.-.

•

-., .
,, ~ - ..

.-

:.;;-. .. "'l.:."..- . ---... "..~
. '-~..

TelepMn. : (4 14 1 24 1·8 144
Thiensville. Wi$Consin 53092

-. -.-

rn 1I0R' n
LU-~" L JJ

Morse-A-Word I•
I
•
I
•

I
•
I
•
I
•
I

._.
New

•

C o r p o r a t i o n
P. O. Box 51 3G.

ENTRA l NEW YO RK'S FA STE ST G RO W IN G HAM DE A LER

ONEIDA COUNTY A... . _. _r TERMINAL BUILDINQ
ORISKANY, NEW YORK 13424 W",8

2
:

SH
He. York St,Ie Residents Cill: 315-337·2622 or 315-337·0203

MORSE-A·WORD Kit w ith 4 cha,.cter readout ... ..• •.. . .. MAWK-4
MORSE·A ·WORD Kit with 8 ch.r.ct .. readout . _ . . _ _ MAWK·8
MORSE-A -WOR O wir.d & tested w ith 8 ch. r. cte ' readout MAWF

Send ch.ck o r money orcer , Use yo ur V ISA Or MilSter Charge. Add $3.50 Ih lppin'l
and h.ndllng lor co n tl ne nUI U.S. Wlscon,ln residents add 4 11> 5ut. Sa les T ... .

Eight cha,acte, m oyh'll dl,p lay.
Built·in cod. pucllc. ese tua toe.
EXCllII~t lor learning Morse Cod.. ....~

Complete _ no CRT or . " Qen,lve
... tras n..ded .

D. c~ luClio CW signalS 'rom you r ~
,.celY"·' sptllke, and d iSplay, lett.rs. "'.'It.::J
numbers. punct uat ion and SPecia l Morse \-""":::!:.. ..
cha'acte,s as the COd. Is ,ecelyed. •.. . -

w.~

K2IXN
call ToD FrH: 1·800·«8·7914

-.....
•Featuring vaesu , teem. Drake, reo.rec. Swan, OenTron. Mid land, KDK , MFJ. MIcrowave

Module, Tempo, ASlron , KlM . Hy·Gain, Mosley, Larsen, c usrerett . Hust ler, Mini Products,
Bird. OSI, MIrage. V,broplex. aeeeoe r. fnto-recn . UnIversal Towers Call book ARRL ASlal ic
Sh ure. We servi ce everythmg we sell! Write or call lor q uote. You Won't be Diuppoin'ted. .

Weare iusl a lew m inutes 011 the NYS Thruwa (H IO) E~ it 32

•
I

.-.-.-.-.-.-.-
!Microcraft' s
I
•
I
•
I
•,
•
I
•
I

w_w_w_._._w_w_._._·_·_·_w_w_.

~""""""'ASCIIMORSE RTTY~N'JINoNNY\IINVW\
MONITOR '149.

11 2" B&W) '";i••".;!!i••ii!!.;;;;;;;;;IOphonal) •

SKT-l00
COMPLETE
KEYBOARD
TERMINAL :

'375. Kit I
(L ito<)

" bIed 'uo

I

COMPUTER
.... r--- - - - - - -.. ......- - - -- - - - --t-,

I I I II J I

'L:: :: 0\:~ _'J

I
I
I___ I

SERIAL
lOOP or RS 232

Features
e ASCII & BAUDOT
• Auto Sync. 1-1 50 WPM CW
e Narrow & Wide Shift TU
• Microcomputer Interface

TRANSCEIVER

AFSKIKEY
(SEND)

AUDIO
(COPY)

ALSO AVAI LABLE:
SCT-l00 STANO ALONE VIDEO BOARD

Assembled & Tested ' 215.
Full Kit s175. Partial Kit '1 15.

ABM-200 ASCII BAUDOT MORSE CONVERTER 1189.

»XIT€X CORP.
9861 C hart w e ll Drive

D allas. Te xas 75243 (2 14)349- 2490

MC IVISA ORDER BY PHONE
.-.- ......" to _.,. __ nob••

UDT 170 UNIVERSAL DATA TRANSCEIVER
Converts any ASCII or Baudot TTY· or Video Terminal
into a multipl e band rate data transce iver lor RTTY and
Morse operation . (Boards so ld separately) R"'l . 'Sol'

INTRODUCTORY PRICE $479
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David R. DeSpain W9NMX
716 Union
Alton It 62002

The NMX Relay Deceiver
- pull in those 24-V relays with a mere 12 V

". 12.- SZC. (
)J,

Fig. 1.

Coli Coli
Resistance Current ., R2 and R3 C
24 Ohms 1.0 A 120 Ohms 220 Ohms 4000 uF
600 Ohms 40 mA 3k Ohms 5.6k Ohms 200 uF

Table 1.
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H e re's a way to make
use of those 24-Y dc

rel ays that you find at
ham fests and in surplus
stores . Often you' ll see
high-q uality rf re lays or
transfer switc hes at very
re a sonabl e pr ic e s. The
problem is having to build a
sepa rate power supply to
actuate them.

There is a way to operate
them from 12-Y de: It uses
the idea that a re lay ta kes
less voltage to hold up than
it does to pull in. Also, the

o'2 v OC•

"'

"

scheme saves cu rrent by
no t wasting unnecessary
power whe n the re lay is
pull ed up.

l ooking at Fig . 1, 51 ap
plies 12-Y dc to the relay
when it is closed, through
52(, whi ch goes to ground.
This probabl y will pu ll the
re lay up, although slug
gishly. While we are look ing
at the circuit, notice that
capacitor C is charging to
+12-Y dc through R1 , 52A,
and 52B. If we operate 52 at
the same time that we close

COi l

51, look what ha ppens: 52A
disconnects the + end of C
from the power supply and
grounds it. 52Band 52C
unground the negative end
of C and the coil, respec
tive ly, and connec t them
together. The co il now has
+ 12-Y dc o n its top end
and - 12-Y de o n the lower
end. Now, the -12-Y dc is
not the negative end of the
positive supply, but is an
othe r voltage in se ries, add
ing to the power supply
voltage to give 24-Y dc -at
least until the capacitor dis
charges. See Fig. 2.

Now we have a problem
when t he capac ito r d is
charges to zero and tries to
charge in the o the r direc
tion, and the vo ltage ac ross
the coil goes to zero be
cause the capac itor is in

HVOC"'------- -evee
TOTAL
.01':0105$ COL

Fig. 2.

series with it. This method is
impractical. but it should il
lustrate the principle of the
circu it that we'll look at
next.

In Fig. 3, we have re
placed some of the switch
es with a diode. C charges
from the supply as before .
Simulta neously, 51 and 52
a re closed . 51 ap plies
+ 12-Y de to the top end of
the coil. 52 grounds the +
end of C, and the negative
end of C applies - 12-V dc
to the lower end of the coil.
D1 is reverse-b iased by the
negat ive voltage from C.
Now, instead of C charging
in the oppos ite direct ion
afte r it di scharges to zero,
D1 co nduc ts a nd holds the
coil in with + 12-Y de from
the power supply . When 51
and 52 open, t he cycle
repeats. The method is not
without its fa ults . R1 must
be made smalle r and small
er to speed up the recharg
ing of C. which limits the
speed of operation. If you
try to o perate it too quickly,
it won't get the fu ll kick,
since C won't have time to
charge fully.
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",

'.

[

'00'
., eea
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c

•

" "
;,

-",-,~------

Fig. 5.

"2 vCC

ope ration, See Fig. 6 for
mo re o n t his. •

Fig. 6. Too much current
through Rl when Ql is con
ducting will blow Ql.

"

eou"'

"

Fig. 4.

l
(

J:

",

• ~Vf)C 5 1

time co ns tant for the boost
to pull the relay up, and a
O.S-second time co ns tant
fo r C to re cha rge . To give a
longer boost, inc rease the
size of C. To speed the
re charging, dec rease the
size of R1. but if you make
R1 too sma ll, t he cu rrent
wi ll b low Q1 when it con
ducts. Note that some cur
ren t is wasted throug h R1
when Q 1 co nduc ts, so you
may not want to use this
w here c u rre nt dra in is
c r itica l, a s in porta b le

"

CO '~

,

Fig. 3.

",

"e.,.- -,/'- - --,
" 2vCC,

c urre nt of the re lay coil.
Q2 co uld be a TIP-42 .

This circuit will operate
a relay, of course, but it
will not power anything
which requires 24-V d e
co n ti n u o u s ly , like an
ART-B. One possib le use
for the c irc uit would be
flashing a 12-V dc bulb.
The extra voltage wa rms
the filament up q uick ly
and gives a br ight flash.

The typica l va lues in
Tab le 1 we re a rrived a t by
figuring o n a O.1-second

01 ca n be a 1 N4002 o r
a lmost any sil icon rectifier,
Q1 can be a 2N30SS o r
TIP-41, o r a lmost any NPN
sil icon power tra nsis to r
capable of ha nd ling t he

There is only one more
improvement to be made.
The c ircu it of Fig. 4 requires
a floating contact for 51. A
PNP power transi stor can
replace 51 as in Fig. S. R3
and 53 co ntrol the base cur
rent in Q2, turning it on and
operating the relay when 53
is closed. Another possibili
ty would be to use an NPN
power transistor with an op
tocoupler at Q2.

Now we have a fu nc tio n
ing ci rcuit. Not t he most
practical-so look at Fig. 4.
This is t he same as Fig. 3 ex
cept that 52 is re placed by
Q1 and R2 . Now when 51
closes, R2 causes base cur
rent to flow in Q1 and turns
it on, groundi ng the + end
of C.
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AMC lN GlNUIUNG

11'.0. 80. 427 .... ,
.I.....'" Mil. 201M

P PIOn" 301-1..... n . 1

JAN
~

,~
')~~~~o.~~~G

_le,'\~<~<c. C~5~ndard
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-using your FT-101 on 10m AM

John P. Sku bicKX8JS
l ruOMtodowbrooK
WO'"'l OH .u4M

Who Needs SSB?

Lo w -p o w er "c ha n ne l
ized " 10 meter activity

is certainly on the inc rease .
Most o f i t cons is ts o f
rec rystalled Irecvc fedjj CB
rig s o pera t ing be t ween
28.8 to 29,4 MHz, So far,
t he majo rity of these sta
t ions are using the AM
mode.

FT-101 owners may want
to t ry a little of this , too, as
an inte res ting diversion .
Turn the MODE switch to
AM, and ad just the CAR
RIER contro l for 1 50 mA
plate current. A lso, ad just
the M IC GA IN to the level

where your vo ice barely
ki cks t he pla te current up
w ard . Th at ' s wh at t he
ow ner's manual says.

Bu t , wait a minute .
U n less yo u r FT-1 0 1 i s
equipped w ith an AM filter
(" CB vers ion"), you may
run into an intere st ing
nuisance. Assumi ng that
your CLA RIFIER is at the
OFF or ZE RO posit ion, if
you zero-beat the AM car
rier in ei t her the TUNE or
CW mode and then sw itch
back to AM, t he AM sta
tio n ' s aud io will be
severely distorted due to
the SS B f i l ter' s narrow

passband .
O r, if you instead leave

your FT·101 in the AM
mode and tune for a peak
S-meter reading, you will
ac t ually see two peak s
close t ogether. That is
probab ly caused by f ilter
pa ssba nd rippl e. W h ic h
peak do you tune for? Ac
tuall y, ei t he r peak will
work . However, one of the
peaks will center your
signal better into the o ther
sta t ion 's (ex-C B rig )
somew hat broad i-f pass
band. It can be conf using
to try to remember which
peak is w hich .

A Better Way

Instead, tune fo r a zero
beat on the CW or TUN E
modes, with the CLARI·
FIER set at ZERO or O FF.
Now swi tch back to AM,
t urn on the CLARI FIER,
and set the CLARIFIE R to
minus one kHz . Th is is the
f irst mark to the right o f the
CLA RIFI ER's zero-c enter
m ar k , Setti ng up t he
CLARIFIER li ke th is for AM
is easier with the " B" or
" E" model s because of the
separate ON-oFF switch.
After you do it this way a
couple of times, you w ill
see how it el im inates any
menta l guesswork

Many CBers and their
lobbyi st s are hun grily
looking at " vast, seemingly
empty" ten meters. Maybe
they should listen a little
more - abo ve 28 ,8 MH z
when the skip is in, That's
where some of t he action
is!

I ' ll glad ly an swe r in
quir ies accom panied by an
SASE .•

!!!II@
TT ~ '"

Sentry

wodd J\L~t call St-nl'1's loll free
number (800 -65.:i·8R;O) and
you're in business wnh Iht, crvs
tals \l1U need III get the job dune
ri¢ii, mefi rst lime. in a wry
soon time.

AWork Of Art.
"b}' settle for an imitation?

Police men. fi remen. E,~l.S.

and private cneens al l depend
on good, dear.rnmmunk atlun.
That's whySt'nt'1' builds c'1'suls
beuer than me-. haw III bt'
tht'f re bui lt to'exceed ' iiI-Spec
standards. St'ol'1' produces tht'
hijtht'st qu.aliIY. gold-ptned
c'1W~ a\'3llab1t'.

You don 't han' to ,...a it for a
SentI")' Cl")'stal • • •

In cnme halfwayaround the

TM

A Modem
and

Much More.

Supplied ..,th $(lIt....re and documenlatlOn, btenS",e optional sen... re available,

Fof more lnlormation or to order:

The Microperipheral Corp.
P.O, Box 529 • Mercer Island, WA 98040

(206) 454'3303

Di'&cl cconectsoo between all TRS'8O's (L......I I ~K to Le>tel ll , 48K) and l he
telephone nelWOfll withou t accousliC coupling,

o RS,232 input I outpu t operates printe's and ctre- serial inte rface devices.
o Accurate performance at 300 baud (Bell 103 compalable),

Confll!'Cts 10 two' way radio equ ipment lor computer commun~tions "over
the alf"

TMCONNECTIO N is • tradem.. ,~ 01 The Micrope, ipher. 1Corp,

TRS'8O" 15 a ,egislertJ<! t lad ema'~ o f TlI-ndy Corp

* HFIVHF
* FSK/AFSK
* HAM DATA PATCH
Feature Ched dist

Radio Communications on All TRS-80's
with or Without an Expansion Interface-
For ONLY ~4900!

The CONNECTDJ
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Madel !>5 (ex'ends
trom 2 1' 10!>51

List $473.97

4,151 ,534

a,••ka• • • Mod. 1
~ ,e . t"nds trom
23' to 55' w,' h
b",.~ ov .. r at
llrOlJnd I" . el)

Lis' $661 .75

PAT. NO.

B,..ko••, Mod.l
40 le x,ends ' ,om
23' to ~ o · w ith
b 'flak oofl ' at
ll'ound .eoell
list $440.62

40' MODel
Madel to (ed ends
t,om 21' 10 40')

Lis t $259.10

Com p le tely Free
S ta n d ing Towers

• HARDWARE REQUIREMENTS, TRS-80
with 16K RAM • bt..nol ..,mina l unit
reea....... nded (fl.sh. , TU·l10, 51.6
. te) • AFSK/fSK unit.

• Soo.d site 6.', cabin.tute 7. 10.3.

INTRODUCTORY $ 2 4 0
PRICE

TRS-SOI RTTY
The Crowning Touch

ROM·116
A_,,- ltTtyo~... Iy......

• MODES: IITTY (ASCII o. IAUDOT I •
cw·
• ilEAL. TIME CLOCK: 24 hour clock'
Automatic updating· Tim. di~pICl' in _
c1..d.~ day, month and .,.eo•.

• SPlIT-SCREEN VIDEO, 12 Ii", ••ee......
, . ,,1 • 3 Ii"," transmit te.t O' p...typi
ng a meuog' • 1 line display, ..-01
time clock • Shllul displayed can
tinUOUlly • Word.wrapping .

• TWO SERIAL PORTS 'ROVIDED: Port
....... . I"..rfac:• • to ;" ''''" 0 1 Q' • • te,nol
..""i"ol unit • RS-232. nL and 60
mo . • ASCII /BAUDOT' Boud ,ate. of
60, 66, 75. 100 wpm, Or 110, 300.
600, 1200, 2400, 4800 and 9600
baud • Mode /baud ,ai, keyboard
H led a b l, ony lime • BAUDOT I ASCII
'_Iur, wid. rang' 0' d, co",",
r.:tib1e n Ow olWl in th e tu•• . Port
'S" RS-232 '2Oma • Baud ra t... of
110, 300. 600, 1200, 2400, 4800 and
9600 • Suppa." any 8·1..... 1 ~.io l
p.inte, 0. mod.m • Baud '01.
k. yboa.d s.lectabl• • bponsion in.
..rlac. not .equired '0' op• •ation 0'
~ria l p. int• • o. mod.m.

• BUFFERS: 7 .SK Main tul buHer •
P•••ty","" mell4S1es up to 7 .SK

r,0 n ibl •. • 2 .SK Slen• •al pu.pole bu'·
. r • P.OII.am with CQ, TEST, CAU

SIGNS, CONTfST MESSAGES, BRAG
TAP'ES, nco• Loodobl. from cal~"• •
Cont. nll may b. l4...ed to cane". •
1 / 4 K Call sign buffer • Prag.am w ith
any m .naSie (call siilns, .te.) .

• AUTOMATIC CW IID, At the
, ta rt /.nd of each transmission • E.....y
10 minut" • Pro...ision fo, quick b,.ak
(no 10 ).

• TRANSMITTER CONTROL, T'an,mitter
'u,n, on /oH automatically ...io
,oftwa.e control • P. o ...i,ion, mod. fo '
quick b....k.

• OTHER fEATURES : WRU • RY I FO X
t.,h • R.peat la,t tron,mi,sion.•
SELCAL: Selcal 14"'" all o' ,.l. cted
transmission, 10 ca,~". tap. , ,.rial
prinl.' 0. both.

• SOfTWARE PROVIDED: 2 RTTY P.o.
",am, I Ca,~"./ Di,k ... . "'ion' •
ASClI /BAODOT Dri...., routin., lp erm;h
UN of " W ST" and " U'1l INT com
mand, from bo,ic) • CW ~nd Iree. ;....
prog.am.

• •

Ex ft Sft,pprnG rOlol
$169~ $17~ $111 70

$1595 $1 75 $11 70

usc.._,....
""""

When it comes to

AMATEUR
RADIO QSL's •

nos the
ONLY BOOK!
us or DX Listings

Order bOI~ IlOOI<tal tne IolIn'Ie hmelor $34 65, ,neI\l r)eS
s~;Pp' ng

~
SPECIAL LIMITED OFFER !

~.lio Amateur Radio
_~ Emblem Patch

............~ on ly $2 .50 postpaid

(l'd'" 1' 0111 YOU' Ii """" ••uonocs _, or d~"",l l,om 1ft.
llUb"'* AI d. tct Ofdtfl iolJ(I $1 75 lor ""Ill~g illinois
''-li idod 5% Siln Till

~~lIbDDks

Here they are' Tile latest eoncns. WorId
famous Radio Amateur cautocks. me most
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Ceorge l. Olson WOO"
1447 Rud..in/«hi.lm WoI Y

Hil YWi.lrd CA 94544

Like to See My Etchings?
- chemical technique keeps your property at home

H ave you ever lent out
one of your tools and

then wondered where it
wa s when, la ter, you need
ed it?You begin to think, to
try to remember who might
have borrowed it. As time
goes o n yo u sta rt inquir ing,
but no one seems to know
anything about it. Prob
ably, your tool has wound
up in the bottom of some
body's too l box m ixed with
a ll the others. It now
" be lo ngs" to that som e
body, although there has
been no d ishonest intent
involved.

About 15 years ago at
so me exh ibi t , I saw a
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method of engrav ing metal
by elect ro lys is that in
trigued me and I t ried it to
see if i t worked . I w as so
pleased w ith the results
that I engraved my name
on all my tools.

H ere is t he w a y i t
w ork s -e ng rave you r
nam e by the use of a type
writ er. No, you don' t p lace
the tool in the typewr iter,
you type your name on a
mimeograph stencil and,
by elec trolvs!s. engrave it
on the tool , The engraver is
very simple to build.

The engraver is m ade up
as shown in Fig, 1: a block
of wood (any size that you

Photos by Bill Trackler KA6BDB

Photo A.

w ish) w ith a dowel for a
handle The dowel has a
hole dri lled down through
the center to receive a wi re
which is soldered to tht>
co pper elect rode . The felt
pad is used to retain the
elec t ro ly te and is held in
place with a rubber band.

After you have aSSE"m
bled the etcher. t ry i t alit
on a scrap p iece of m etal ,
First, wet the felt pad with
w ater, then squeeze it <'0

It'S just d amp, and then ap
p ly so me electrolyte, Con
nect one le ad from the
t rans former to t he work
and the other to the etcher.
Place the stenci l on the

work , tu rn o n the power.
then place the etc her on
t he stencil using moderate
p re ssure and ho ld fo r
about 20-30 seco nds. l ay
th e e tc he r a std « a n d.
holding one corner o f the
stenci l with one hand. peel
the stencil back . being
carefu l not to displace It.

Examine the etch to st> t>
w hether it nee d s more t ime
or not If it is too weak ,
either reposition the sten
cil so that it w ill be In the
ex act place and etch some
more or try aga m o n a f resh
spot. (If you don 't think it
was etched, just t ry to re
m ove it with steel wool or
sandpa per! You' ll be sur
pri sed how deep it really is.)

This m ethod of using ae
will just engrave the metal.
but sup pose th at you
would like a l it t le cont rast.
Bv usi ng d e, vou have
about the carne principle
as efectroplatmg: remov
ing thf' metal from one
elec t rode and ap p lving it
to anot her. There is only
one addition needed. and
that is a small rectifier
hooked 10 wries WIth the
lead going to the work.

When I f irst sta rted to
engrave m y tools. I m ade
up an electrolvte made up
of 1 tablespoon of table
salt in one pint of wa ter.
Thi s provides enough con
ductivi ty between the el ec
trode and the work . It
wo rk s fine on fe r ro u s
metal s, but w hen I tr ied It
o n aluminum, I w as unable
to obtain a dark im pres-



APTRON
LABORATORIES ~ .
eo BOX 313, BLOOMINGTON, INDIANA, 41402

MODEL TR70A
ATV RECEIVING CONVERTER , 420-450 MH~

TUNABLE-vernier tuned, 420 to 450 MH~

• HIGH PERfORMANCE-low noise Rf preamr '
moslel mixer, mosie' IF omp.(Ch2 or 3 oul

• SEU-CONTAINEO. inciuding power sup p ly
1 TEAR WARRANTY

• PRICE : $ " .00 [Includ e s shi p ping . Add $1.15 for
COO shipm e n t I

To order, or receive delall.d Informotion,
write us or call us ot 1-812-336-4115
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Ham rad io IS f rowned
upon by m any XYLs, but
don't give up; show her
that t hrough your hobby
you can do interesting
things that she can appre
ciate. A s 1said. if you have
an a rti stic tou ch, you
could , for example, come
up w ith so me sort o f a
pl aque. T hi s she m ight
award to o ne of her bridge
players. And if she is the
one w ho has the art ivnc
touch , you c an make
another etcher for her !
MakE" her happy and get
off the hook ! .

Fig. 1.

II IN4<)OI lIC

!<l -'8v
rR~N5ro~" ~~' 20VAC

f i r st i n it ial pl u s t he
num ber : C-40-45Y It IS a
good idea to contact your
local pol ice and ask about
the procedure for register
ing your 10 with them

You also can etch parts
locations on your chassis
and names of controls on
your panels. If you have an
a rt ist ic tou c h, you can
make specia l designs on
you r panels. Just use a fi ne
ball -point pen and d raw
the design on the stencil . If
the design is a large one,
ju st increase the si t e of
your etcher.

any detrimental effect s on
the parts of the etcher

A rip-off arti st will a t
tempt to de stroy ma rks
w hich he be lieves will iden
tify ow nership . To beat him
at h is ga me, use a mark
w hic h is not too o bvious,
so m e t h i n g whic h re 
se m ble '> a se ria l or model
number. Th is may be done
by u sing the la st two
groups o f yo ur soc i a l
secu rity nurnber c- o r YOUf

ston I experimented w ith
severa l types of salts. but
was unable to obtain the
de sired re sult s . So . I
thought I would try an
acid . 1 had so m e m uriatic
acid which I had planned
to use to d e an my dri ve
way , so I dilu te d it 4 par ts
water to 1 part ac id and
thai did the trick I recom
mend using rubber gloves,
but this solution see ms so
weak that it does not have

Photo D.
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Da..,id L. Sf;nson AB5S
PO BOl 511
Coushalla LA 71019

A Low-Life Antenna
- tune in on the life below 500 kHz

go ing overboard . l 1 is
wound on a 2.5-inch-diam
e ter. 5-inc h-lo ng form (I
used a large pill bottle ). us
ing about #28 w ire . Several
la vers may be required. but
be su re to secure each
layer as it is finished . The re
is little more maddening
than to finish 299 turns and
then have your winding go
flying o ff the end of the
form.

The co il is tapped at 50
turns in order to t ie in the
feedhne. The best method
of doi ng th is is to bri ng out
so me slack at the 50t h
wind ing , twist together ,
a nd solder. Be sure to se
cu re t he tap to a term inal
stn p when you moun t it so
tha t you won 't have to
stra ngle yo ur kids when
they trip over the coax and
pull- the tap out of the coil.
If yo u have a nother rotary
sw itc h on ha nd , you ca n
tap the co il a t several o ther
places to give even more
tuning range .

The manner of mounting
components in the tuning
box is a matter of pe rsonal
preference as, a t this fre
quency, long le ads do not
show an apprec iable in
d uc tance (within re ason, of
course).

The network c a n be
mounted in the shack, but
in most cases th is wou ld re
qu ire a long ho rizo ntal run
to the first standoff sup-

help.
3. It should have a good

ground system . Alt hough I
have gotten good results
with nothing more than a
&-foot grou nd rod, results
a re d irec tly proport io na l to
you r ground sys tem's eff i
c iency .

The anten na is basicall y
a center- a nd base-loaded
vertical with a ca paci ta nce
" top hat. " The major com
ponents are the tuning box,
load ing co il, and top hat,
shown in Fig. 1 .

Tuning Bo ll.

A suggested tu ning net
work is shown in Fig. 2. In
this configuration, the tun
ing is all done by the vari
able capacito r, C1. C2-C5
are switched into the ci r
cuit to give t he capac ito r
a n effe c tive ra nge o f
Q-.23b5 cr. If you happen to
have a switch with more
than five co ntac ts on it,
you can extend thi s range,
but I do not recom me nd

Fig. 2. Tuning box .

pe rimenters shy awa y from
I F d ue to the misco nce p
tion tha t antennas fo r this
band must be giga ntic to
work well. I have spent sev
era l yea rs expe rimenting in
this band, us ing a ll shape s
and forms of antennas, but
I have found the antenna
desc ribed here to be an ex
ce llent performer, as well
as being practica l and of
low construction cost.

Descript ion
The re are t hree bas ic

ru les to follow in designing
a low-freq uency antenna .

1 . It must be vert ica l. A
horizontal antenna of any
practi cal size o n thi s band
is a real exercise in frust ra
tion a nd wil l pe rfo rm
about as we ll as a dumm y
load .

2. It shou ld use a tu ning
network of some kind . An
tennas on this band a re
very high Q devices, and
some kind of tuning a r
ra ngement will be of great

.~ - ,
,.

,~ ." ,
--

"'$Ul ATfO "" R£ •

I
lOAO"'" ( O' l •- -

'''SUl ATEO ... ,RE ec

-
~UOl-'JOf: 0 0

T.....' .. O 90 '

J, GROU"O

Fig. 1. Antenna.

$Vn[M

. "

T he re ha s been a resur
gence o f inte rest in the

low-freque ncy bands (o
SOO kHz) of la te among
ma ny radio amate urs .
Twenty-four hour weather
broadcas ts, naviga tiona l
beacons, st a nd a rd time
broad c a st s, th e Ii cense
free 16Q.1 90 kHz commu
nications band , as we ll as
many other services resid
ing in this lowest end of the
spectrum, make it a very
specia l challenge to the ac
tive amateur.

Unfo rtunate ly, many ex-

..,
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ca n yet be m ade, I am sure,
and I hope those of you
w ho construct th is system
w i ll t ry you r own ideas. By
the tim e you rea d th is, my
beacon, A BSS, shou ld be
back o n 188 k Hz, using t his
ante nna. I w i l l g la dly
answer any quest io ns w ith
an SASE . Good luck, and
see you o n lo ng-wave!.

Brings you the
Breakthroughl

FREE RF
TESTER
DESIGN

. T" ,, ' 'l G BO X

Fig. 3. The AB5S ins talla tion.

You may be losing up to half the output
from your vertical, omnidirectional
antenna simply because of RF spillover.
V\\3'1I send you a design for a simple RF
tester that can help you find out. V\\3'11 I
also send you details on the amazing
AEA lsopole that virtually eliminates RF
spillover and can help multiply your
power in all directions on the horizon
relative to an ideal halt-wave dipole or
other non-decoupled "gain" antennas.

Get the Facts.
Contact Advanced Electronic
Applications, Inc., P.O, Box 2160,
Lynnwood, WA 98036.
Call 206/775-7373. ~,

Conclusions
I have found t h is anten

na to be a real w inner fo r
anyone interested in long
wave work who w i ll pu t
fort h t he effort to con
struc t it. M any refi nemen ts

o n 60 kH z is much more
read able w ith t his system
t han with t he lo o p.

w as chose n sim p ly be
ca use t he t ree was in the
r igh t p lace and tall enough,
and I have a fri end who is
good at c limbing 75-foot
tall sweet gu m trees . (Not
recommen ded !) You can
erect you r IF antenna by
l ikewi se slop ing i t up any
k ind of support, of course .
Use t he bow-a nd-a rrow
tri ck o r just throw a rock
up there w ith a st r ing t ied
to i t. (A case of coo l807s to
the firs t o ne to do t hat!)
Use you r own ingenui ty;
just keep t he antenna as
vert ical as possib le.

Ground System

I recommen d an g-toot
ground rod with a m ini
mum of four radial s, eac h
about 20 feet long. The
more grou nd, the better.
However, you can get sur
pris ing ly good resul t s wi th
no rad ia ls at al l. The tuning
network does not have to
be mou nted d irectly o n the
grou nd. Rem ember, we are
talki ng about low frequen
cy .

Some Results
The antenna is at its best

between SO and 500 kH z,
the m ost ac tive part of t he
ba nd , Fourteen states have
been logged on TW EB sta
ti o ns (24-hou r av ia tio n
weather stat ions). Some of
t he bes t DX has been CUT
in upper Mi chigan - 227
kH z, MF in sou the rn Her
ida - 365 kH z, LE in North
Ca ro li na -350 k H z, an d
CMH in O hio -391 kH z.
None of these was even
fain t ly detec ta ble w ith a
standard loop antenna.

O n occasion , I ha ve
copied beacon TU K in New
England o n 194 kHz wi th a
solid signal. However, it is
m y underst anding that t h is
is a high-power beacon .
(Most TWEB sta t ions run
abou t 100-1000 W atts.)

Perform an c e o n t he
160-1 90 kHz band is real ly
supe r. By the way, if you
m ou nt t he transmi tter ri ght
at the base, th is is a legal
and effecti ve antenna f or
use on thi s band . WWV B

Top Hal

The top hat's f unction is
to increase the an tenna's
capaci ta nce to i t s gro und
plane, t hus increa sing i ts
efficiency . M y top hat was
co nst r uc ted f ro m tw o
2-foot-d ia mete r loop s of
coa t-hanger wire jo ined at
right ang les, with a b race
down the ce nte r to support
the weight of the rest of the
antenna. (See Fig . 1 .)

Installation
Fig. 3 shows my method

of in stallat ion , Thi s system

porti ng the end of t he ver
tica l elem ent. As muc h of
the antenna as possible must
be kep t ve rtical.

Loading Coil
The load ing coi l IS con

st ructed f rom a 4-f o o t
length of 1.5-inch PVC pipe
availab le from any hard
ware sto re . Start the w ind
ing six inches in f rom t he
end and wi nd to within six
inc hes of the other end.
Thi s leaves enough space
at either end to secure the
vertica l wi re elements. Al 
ternate every six inches
with c lose- and w ide
spaced w in di ng. I don't
kn ow w hy, but this seems
to work better than using
consistent ly c1 ose- o r w ide
spaced w ind ing. Have pa
tience!

I was ab le to secu re the
ena me led wire I needed by
goi ng to a TV repai r shop
and getting so m e o ld te le
v ision yokes. These contai n
a lot of #24-28 wi re that
ca n be gotten o ut wi t h li t
tle effo rt. The owne r of t he
TV shop gave m e the bad
yokes jus t to get them ou t
of hi s way.

A lways keep a p iec e o f
e lec t rica l tape c lose at
hand to secure the wind ing
shou ld you have to get up
from the ta b le. W he n the
w ind ing is f in ished (if you
haven't gone crazy by
now). cover the enti re
length with elec t r ical ta pe
and plug t he ends to keep
the bugs and other unde
sirab les o ut.
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$1 199.00
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S629.95
139.95

$769.90
$649 .90

$629.95
$289 .95

$919.90
$769.90

•
MBI! TUNER :
3kW, J60- 10 met .." .

$t 400.00
$ 1200.00

SA VE 5200.00

•

PACKAG E 2
f T2 07R Synthesi/ed

2m handheld 099.00
KLM PA2- 2SB

Power Amplifier 9 2.9 5

T0 1 ~ 1 Regular Price S49 1.95
SALE PRJn S44 1.95

SA VE S50•.0..0__

FT10 7R ;
From YAESU - 2m
FM XCVR. H~ndheld

co m pletely synthesil ed ,
diltil~1 re~dout , l ey·
board access , 2 watts ,
4 memories and much
more ,

TOI..I Revll l..r Pr ice
Sale P. ice

TL 9 22A:
Bird Model 43

with 2500H element
and carrying case

SA VE 5120.00

- -Model 43

= .

TOTAL RE GULAR PR ICE

5 AL E PRI CE

T55205E

ATB34 Cushcr ah TriBande r

T55 205E

Hustler 5BTV Vert ,cal

T55205E : 160- 10 meters.
200 watu P.E .P., speech
processo r. noise b lanker , ex ·
cellerll sensi tivilV and mini ·
mum cress -mod .

~KENWOOD
~ .

.0.

wausou!.
KLM PA2· 25B Power Am plif ie r : 2 watts in, 25

Synco m Sl with TT P:
fro m Tempo - the
world 's first synthesiz·
ed 800 ch~nnel h~nd·

held tr~ n scei v e r. In
cludes battery p~ck. ,

charger , relescoptng an
tenna and 800
channels!

T55 205 E

$11 99,00
295.00

$1494.00
51294 .00

SA VE 5200.00

.~:;?;:::;TOTAL RE GULAR PRICE_ 5 A LE PRICE

CALL AND CHECK OUR GREAT DEALS ON
A LL YOUR AMATEUR RADIO NEEDS.

D IAL : 1-617-39 1·3 200
Stock il.mllh ipped within 24 hOllrl. Prices lubiecl 10 ehmnge,

Limited q uant ity o n lOme it em s,

Tempo 51 w{TTP 039.00
KLM PA2- 25B

Po wer Amplifier 92.95

Total Reglila r Price 543 1.95
SALE PR ICE 096.95

SAVE 535.00

PACKAGE 1

TL922A : 2kW P.E. P.,
160-15 meter, . 3-5002
tu bes.

ATB34

T L9 22A :
MBI'T u...r

To ta l Revu'..r Pr ie.
5.o1e Price

\
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149 .95
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TR7600 ; 2m F M XCVR 10
Waltl , LEO readout . 144- 14 7.995 .
F ully synthesized , anI' repeater
ollset poss ible. memory Channel.

TOT AL R EGULA R PR ICE

SAL E PRICE

TUFTS NOVICE EXCLUSIVE

TOT AL REGULAR PRtCE

5ALE PR ICE

TOTA L REGULAR PR ICE

SALE PR ICE

•

TeCH 300 -$110
Te CH 3 10 _ $ 140

Purchase your Century :! I (570 or 574) from us and
have up to one year to apply the full purchase price
towards a model 540,544, 545, or 546 when you
upgrade your station. ~~

TR7600 VHF XCVR
BLC 10 /70 VHF Power Amplifier

SA VE 5130.00

SA VE 5 100.00

BECKMAN

vtIi end.leerm.

6 Unarco-Rohn
COMPLETE 25G TOWER PACKAGES

50' Guyed Tower : lnc tudes toP section , 4 r"9u la r
secuoos, base plate. rOl o r plate , SO' 9"'y wire. 2 guy
auemblies with torque bars , 3 concrete guy anchors
and o ther miscellaneous hardware.

50' Bracketed Tower : Includ..s top section, 4
regular sections. base plate, rotor pl ate and universal
house bracket .
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Hf TRA"SCEIYERS

fT ·9010'" UIO.. lo... ..... $1.!i09.00
FT-l011D I SO-TOm . ... _.00
FT ·l0lZ _.- 7.9-00
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FEATURES:
• F a i t / s low AGe se lect io n
• Advanced noise b lan ke.
• B u ilt "n c ali b rato r

• WWV!JJY Band
• B r igh t D igita l Readout
• F ixed crystal posit io n

• 2 au" ,iia rv bands lo r fu t u re
e xp" nsion

• Uniqu(! multi-colo. ba r m ete ring
- monitors signal S1r1!fl91h, power
output , li nd A L e vo ltage.
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FT-707 _ "WA Y FA RER"
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I", m.H, "."

T"" I'wl"' I.. ,....,....,.._ ....
" econom _ ...., """"' ''''' .. ..,..,
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.....f keoj m d B. 1 2 · 3 · 5-1 0 '20- 2 0 .
Sum 0 1 a c t uated . _ t <;he, li N
p~, toon l g , a uen u.. t ..... . W ;!h
all . ..., t<:h n OUT POsit, o n.
tl>e1 e o, N O 'n tion 'o.~ An ""
u .. 'o. , n ,tall. in coa .'al lone u''''lI
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,",. . ..

Wire '....'..... Size of Coil$
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..oer 1114 , .. '" 5 .0 1
...r ,,. , .. '" 512
'&10T ,,. '" .. rc '"1. 16T 1314 " " tc s a
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PROT x .....,d> . G foundi "I.~ .._ """""
"'", 6 Ou,,,,,u
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",.wo" So.'" _d> _,;on ,,_ "I "",,,,,u.
S o..t""..
eo........"'...... R....
............/JIF <:Do. s..'d1, 5Ovt"",. ,
............!RF CO.. ';""'d1. 20ut.......s.-... 2 _ . 2 _ , .-.I ",_td'I
_ RF _ Of out 0 ' __ <01._'_
.. . coo , 20u,0..u
B,..k 1-,. !(If __ ' ;"9 0' f.'"
<OIo_1Of _,_

.....-"'1' Co.. Soo••d>. 5 OU........
G,_ ..,..otI>'I .""'od ""_. c.""'' •.,,""-............,Rf eo.. Soo.td'I, 2 Ou._
s-,Io ooIot. 3 _,_ ............ RF/Cob Soo,td<.
O .I'.O.f . ............. / 1'1 1' <:Do. s...d1 'n~
,_Gu''''''' Do_ two _ •• .G<_"I._._..,,,,,,c or<:Uo'.
80...""..
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'"'-_..•
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~..,.
~,...-
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MODEL

--, " ..'11- \ -~' ..... ....1
•• i.... _ --: .

5-BANO TRAP DIPOLE
(80 thru 10 meters)
Po_ rated 21< WPEP
_'0,. . 110 h . span

Complete wot h : wife. !flIPS. end
insulaton . SO fl . RG-8/U . PL-259
con~or. heavy-duty enl .lIumi·
num lind slea tite centltt" conne(: tor .

COA XIAL SWITC HES AN D ACCESSOR IE S
' " ...,...". ..... ,'on ..... M' ...,,, ,,,,'"- ".

EWIiDIFFERE T
__lUla_"'_ ......._._-_.._------..._- _..
,I 1-" I,<-,._--, ._- _...- ...~---.....-....- - ..._------_.._--

Pr" iIUOImbled :
Modal 370- 11

- $64.95
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49 .95
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29.95
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' 00
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'29,95

44 .95
29.95
29.95
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'99.95
1ll9,95

1\111,95

,~
...........lL', ..
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O. lu• • 3kl'l VI,.. Tu...... IV. $WR, 'o""..d ...t1"",od
w."mo'" ., 1__" '. dummv~, .."..,n••",it"" . bolun.
h W PEP
hW v.... T...... IV 7 _,_ ""'",,n. _,"". booI.....
hW PEP
3lo.W V.... T...... IV, SWR. """'.... '-...l ...t ......"".

boIun. 3lo.W PEP
3lo.WV T...-IV B""".... _.3lo.WPEP
1,5 kW v T...- III. SWR. IOf",..d~._..ott_.
6 """',_ "",...... _IdI. -..n. , 51< 1'1 PEP
1.5I<W V.... T_ Ill, 5_t_ ...' ......_,d1.
_'Of 1>01_1....... 1 .5~W PE P

Deiu.~ v .... T...... II. lII''''"" '" "",..,n, 'uM" SWR.
__• 100<1< I"""..d~efloc'ed w,,,"'ot... Itont PO<'OI
on''''''' .... ,ct>, balun. 3OOI'I o u' pou '
V.... Tune' II . ImINO''''' _I ",'tn SWR/wa""""".
, n'enn, .w, 'ch , b,'un . mobi l. ",,,,,n " nll bracke',
300W O" tI>u'
Ve"" TUM' II SWR!w.""'. .... , n'.nn, .w"ch. no
balun. no mobi l. mount. 300W.
Moblo mounl 'Of MFJ_94<I
V.... r II , W,'" SWRIw~,mot.. _ "'oblo """"'tong

"'a::ket, 6 _t_ ""' ,,"". JOOW
v.... T n W.m "", _.,,,,, __10 """"'h"li
"" d.t, SWRlwot'_.:JOOW_,
v .... T_ II , L.. SW R""ott"""... ""......... _,cto
"""""''''Ii Io'och'. JlX/W wtPut
V.... T_ ....,"""' ",,~m..... ,Coo• . 'ondon> ".;,...
bo<lo<oot I 2f»« ...."""
ECOflO T...- ,"""'coo. _ ,_ "'"..,2f»«
R_W~.T_ F"',__ I""'l ....,... 2OlM

- .
~ _ f''*.--...."..., .•..l...I .. " ·Y • •-'..-

MfJ·1I01

!,If J·lIOO
Mf J_' BO ' O

MFJ ·1l40

100·00,4
MFJ-B45

MFJ -Il4' B

l,If J-9B2

l,IFJ·1l61

MFJ-984

?iJ ' 29"_ A
[ •• , .. _ .__ ... '-. i_..__._-_.-- '" _.._- . .
~ . R ~ •• _· __ R .. _ _ ••• _ _ • _

_ •• ~ • • • __ R __ • • ,, _ •• _

UFJ-15 '

Th. ... MFJ ~~VI fthlfl an: " Ill mOil ~0fIIfd in In~OIf<y.
...... . ,_,. ...'" ....... _ ...n.

2. HOUR DIGITAL CLOCK
Mf J· IO ' 24 n..... d,. ,,,1<lock , IoUII~ sol'" " .... ,6 '" Ill...

d"pI,~ II... TS-8 2051. 10 "mo. lock l un oMn
Ip,••tn t, occ.".nU I m,,,o,, inli o t t,,,,. I.

MFJ _120

•

SSBJCW flLTEH"
MfJ-l52 Duol ,...- SSBICW Kt,.. I,It.. SotnoI E_ II

2 ....... ,................... 1.,. 2'9. 110VAC.,. 12VDC
T...- SSBICW oc"" ' ,ller~En_.
llOVAC.,. 12VOC,
Super- CW!SS8 F,I,... zw ompI, ,_. nO<N """t.".
,npouts ' Of 2 ".' '2VOC Of 1' OVAC w"h "", ...nol
AC adapt.,
O.lu .e Sup" CW F,ltot . lW .... pI;". ,. 12VDC or
, 'OV AC w " h o p"u",1AC . <100'"
SuP<' CN f ,U. ,
Singl. S,tltbl,'" F,I,.,
, 2 VOC. 200 mA
s.m. ..;,otI _ ,..,... PC _d .. '" CWF·2B X
.. ,m 4 _loon ''''' ,''''
Sarno ",,,otI _ ' n ' otI PC _d •• '" S8F -28 X ",,,h
4 "'"" ,__,,""
6 VOC. JOO mAAC Adop...

cWF·2BX
S8F_28X
AC AdOll'"
CNF-2PC

MFJ ENTERPRISES

24-HOUR DIGITAL CLOCK
SOLID-STATE

DELUXE
Versa Tuner n

5995
4995
2995
29 ,95
2995
11,95

1.95

59 95
49,95

59.95
59 95
44 .95
49,95

" 9 ,95

~~

49 ,95

'49,95

' 39 .95

--- ---,

- _...-
- - _., .... ,-
.. e _ _ OO<_.. , ......,_ .... ......"..............-,."". ........ ". "........ "'''''''''' ""'--'''- ' .,..<II """'.""", ..~"-

-
"...' .......

• ~ • , • - _.
• .- • •• -.. • • "- .-. • -- .. •- -. • .- • • ,

• ,
" .. ~

.'~ .'• •- • •• • •-

"'" """ ..~ m ,_~.. ..,...........,

.__ .."".- .._... .-.

$5495

$4995

.... ..'... "".. ..""' TO"'" '.. _ .....

. -•
~ ..•

SPEE CH PROCESSOR
MFJ·515 RF 5l-<:tt P,ocnso, Ph,!!, t><_n m",,<>PI>ot>o_

';9. P.,...,'YI ",'ufll IOUnd.ng~ Vu ....,.'
IOf Idju",...n, 01 1NO«'U;"'l, 4 ",n "'''' jack. 5 dB
"'Of' . ""'90 SSB I"""" , "'" with on ~ fOg ,nd .n ~

mie. P.." h OO1lo n "" -<>ff/b. "...
LSP-5:l'OB X II Loga, ith"';e S<-dt P'oooeooOf O.lu • • moo1o'
LSI'-5:l'OB X l O9l' " hm;e~ PToc""",

<I... '..... .

ELECTRONIC KEYE RS
MFJ·a0441C O. lu• • K .~., . Do' , no dosh ",.mor~ .

MFJ_404 hono K.~.. , auil' ,n poddl., pIUl"''''
MFJ-402 Eo"",,, K.... , Bud, ,n ""ddl.,
MFJ-400 Erono K '~ If, h ,..n" K.~.

MFJ-408 Now O.h... ElK"""'" II.~ , _ , mot.,. "",h' lot
M....... v. ,_ <o<It _ ...... kov_ d, ll()441C k...,
""'pdot __-., Upto 50 WPM ,

BY., _0...... I_boO P_.... _ ..... _ .........k.d,..

-. 1
MI$C( LLA...EOUS
MFJ.:l'02 RF N..... B'''''''
MFJ_ 103OB)( Reco,..' PT..loe,,,, .
MFJ-1OO6)( F,OQ""""Y 5, ...<la<d
MFJ-4 0 T O RP T..n,,,,,,,.,
MFJ -40 V Compon,on ORP V~O lor 40 T
CPO· 555 Coo. P,>c're. 0",,11,10<
TK-555 Option.' ToIOCl'1l'h K.~

~ --.

•

MEMORY KEVE RS
MFJ-. 84 GrOll_""'or "'........ Kov.. , U~ '0 1.. 25 charoc'.,

............ pi..... 100, 15. SO. or 25 "" .." .. m_
I,IIFJ ·.82 G._,,-teo' M_V K...... Four 2'1> 50 or><! two

2~chMa< m _

MFJ.-<I 81 G._ --.. K....... T.... 50cI>ao.oc... ..-.-..
1< 1( _1 01'1--" s.,u.o,. by

",OHSSOR MORSE
MF .......10 Pto_ Motot , R ..... ,.,..... __

___. Soncls oIcono only or~;c.

t\lIl l ..''''' Cwl .. ~...... . _ ,-.<, do'"" lor
........., .." ... lIP 10 11>,. _

TELEPHONE "ATCHES
MF J~2~ e"",~ I"o_onol """'''''9 """,0. Vu ""'~' 'Of

""""'or,ng' ;"" I.....,."d I,,, "Ulltn~ lor ",.. ,mUm ",pa,.loOn
01 ,,.n,mi,,., and ,"CO"", '''Y ""te~ ;~ pa,en out
00"""<1;0'"

MFJ ·620 S.m••• MFJ .524 " c. pt ", lthou' ""lOr

CMOS·_1 EIK I, on", • • , . ,
$ ....., ,~•••, ....... ~... C~."5"U.....-.'<...

lI.. i~ _ ._..""', .. .... "".......-

NEW! ~g~;~~f~s
At $139.95 this MFJ·484 GRANDMASTER

memory keyer Vi'" you mort te~turiS per dolat than any ather
mtn'Illry lIeyer " III" - and lim's Wily-_..-....-_ .._--....... " ., .. ' ...._-_, ~
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BEARCAT 250

,·c -::····~~~:----

TJoo _ ......_ ..._ .. _ ...
-..~..-..
• 50 c:r.arw.h an bo _omrIMd in §

_ 0101 10 c:r.arw.h udI.'_
• s....-ct.1S............ _ ._.._.

........ fr"qli c_
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..,.in_
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.... e-trol ~ T 5caft s-<to _
__ s....... - Av "'~ _

5caft Doloov - T.o<o Tuning _ LED Ood<--• ACIUC_.._

SEARCAT 2 10
T... _ -._"" 'v_Mel_ _ .nd ....._.__ ot_--bon.
o No a.".11 '0 buy - ' v' l 6,_aovw_
• " tv_ d 1"09'''''''''''!I "". . .. It-.

.."'",,"" .. NOV .. pundl'''!I • PU'"
bun"" '.1.,....,....

o o.c....~ d"p1.v ....., • •<Iv.... roll.""l
• ...00 10 """'" ""' .... ""'''''l po-"".mrnod
. nd ....." ,oro<l.

• Av,,,,,,.ti< ...",h lor
I.oquenc... ,

•

Low Pass Filters

Audio Interference Filters

-_.-..-...__ ..----_ ........,-.. ,......_-..--'_b . 10 18

,---.---__ ' 1018.. _._--,_, , _C"'H' """""_
C'" n· 7tIJ!i _. C-i'"'' """""'_

, ,_ot> "' 11'..", " ,,,.. ~,,,,,._ '" 'v
. .,'b. ' _ "....... ..-
....~ ~ ","""", 0<,'- ,,_
"',u ,_ """ ". ' ...- 50 .....
•_" 'ow v..." '.2 '
~_..._ " .._., ....,
C.. ll .. ,. "',. .. , ... 0I 9 !'>O
C.. . , ltn1 W """',. .. . 5SII 526 80

High Pan Filters

AC Power Line Filters'- "- - ...--.'''-'_._--'--"----C_L 1 _ <C _ .•"_
C_L S _ LC _

-, .... "-

._.......__ .._. ..__.__.__c_"_.. _
__.. _ e-.. ,_c_o_.. _-...._.._--

CH..,.
$139.00
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eN"'"
Fr_ R_ IO-'l50ס1 ~HI

Pt>.. : 2 A..... (F_ d 2Or7OCMl
(Ati_ . 14OWI

Interference Filters from J . W. Miller

$219.55

BEARCAT 300 5499.95-- .....Ooor 2100 ••"."•.,~._ 'I.~,__• •
• 11 s.r..oo s.- ".,.",......_

""''''' fr_ ...... ....._,.. _
_ I'olioo . F.. .. _ _ . HA~ . E.......oo• .
T."'pI ... ... ao-...-... F trv. I-..-
..... . Tr-........__ ..

• 50 a..-l!i_
• 1 _ l low . ....... VHF . UHF._

UHF·T. AU ".a.", 2m 110 1!'> cY--,
• "*>n '" ACIDC
• 00 s.- _ 110 A........
,~-

• "'",....... So6oa... Sun Dol..
• V_ Fh,oor_. o.an..o-o.......

• •,., 0 ....... e-"ol
• $pood e-trol
• o.....,Ood
• , ......... T.o<o T........
• Oo,,'c. 01_"""'"
. A_oo~

$135.95

$ 149 .95

.. --- -.-_ -c •

• t)~.
""'" ~

RF-440

RF Speech F'YOClIm<Ir
Model' R F-400 e RF.fl6O
I""'..... l~ k _ w;'" ""..... tr.. 0_"
. ..... A F cl;pp;"g ........ '- d.......,,,,, ,
Simplv ....... bot u n _OPfIono .no!,,_n..<.
T.IO P<-r: Bon.. ,.,... 6 <IS
F_ A_, JOO-JOOO II••, 12 d8-DiIt...._ , l.n> ...... K .. 1 0111. 20 d8
d;pp,ng.
_ A_• . AF~~ "'I <OR_.

AC _ """"", R F-660 U.5Vd<: . .......c_.
CN·no Ind CN.620
F---=v A... 1.8-15O~Hl

SWA 001_ s.....,••"v; !'>W ......
_'l~... IF_. 20I2OOI IOlJiNI

IReIOocud. • ,4OI2OOWI

-,._..-_._.-.- - --.--- ,: "';lin .

• 4 _ ll_. HOgh . UHF _ UHF-TI
' 6 ~ ,_.... ~.y

• " 11_ Ducl<y " "".......• _ 0 ", "... oAt
• e__oea>o>d..,..,_
• A,Uf......C Of ...-... ..,..,...,.
• __""--' 10<1<..,.....
• """__~_y12_
• Bo'te<y 01'0..'0<1 16 Veld

BEARCAT 211
....... c.pobol .... -.fa......"". n.o
211 ... . __..... ..,_....-• 6-8_ 0:0-. -L_. H'9". Go. .•..

UHF, UHF ·T on<! N _ .... Hom
~

• 1B <11.0...... , mo,,,,,,,,,'9.
• 0 9 ••1ElKtronoc Clacl<
• V....bIo Scon Speed - S Of 15 th_

-~• 0."'.. l(oV_d, 5y..,"""'od "'0'.-~• ",,'om" N: S.....,.. - Solec".., SC.... OoIIV
- Au._."e Loek.()ut _ Potonrod T,K.
Tun,,,,, _ ""'_ ScM> Coo..01 - Hold
I", "oppi<>g on 1''''1"0,,,,:0., ....,10 ...,c~ ·

'''!I - So"!!'. A~t.~...
• o.c,,,,.ID,<pI.V
• Avta Squelc!l !octorv...' tor opt,,,,,,,,,
r~"o~

• "'ODC opor ."O~

-•-

--
$166.95

$ 279.00

CN·m

$20.95

•

BEARCAT 220
.......01......_ s..-.-. rON 220_.1__ _ .. ~h,,'''''_ '_

• ........Il _ ,_ ..._ b<l'''''' to
_ on , " _ . .....,_ I ...--• 1 a._ _ low, " Ogh. UHF, UHF-T.
,.... .......... _ 15 C'" ...... - """ ,he

........." 81"'"
• 20 O>¥onoh - tun .... ' 0 20 ,,~-L;;i'ii;;::;~"'C''''-'''''------1Of ..,_ ol_~" of 10 _ 1-• .0... _ 0< s..d1 _ Soto<1 ... Suon o."y

_ ''''''...e lox" 0 .., p. __ T' '''k
T "'9 - \10....... Sun eo.."01 - So"","M._•"_"f _o..,,,....,qll V .....pIon ......
n_oh__v'wo _

o ....C.OC_.._

$299.00

Cou i.1Switches
2 PolilionfModel CS·201
4 POl il ionlModM CS-401

rI''''

SWR & Po_ MIt..,
Modell CN·nO. CN·620 and CN-630
'"'o,..-..'v_-- -..•_trUCl_.""- A., 2.~W'fP . nwcw
''''''.~ ; 50~
eo-._IO'" 50·2)9
_ ..... ~_ . lAH ''''''' 2dB
V$WA ' , .1.2
""...._ F_ _ • !iOO r.lH,
......._' !kT<.. ,h., !Ill dB ., 3100 ~H• .
bon.. .......!'> .... . !iO r.lll' , 001_....._.
..,.,.,... T.............__





Oeocrip1ion

PRICE LIST

-
0..., ...mo'e (RW) un,1 to "OUI-ol

II<1ht'" when ,n"alled, 0...'-01 "qh' '"
perkmn"l"\C<'. 'ao.

Fo. Xli(
All _ d... etor ..Ioofl"""-_...............
f ox Xli( IRWI
All _ do '" w_
........... _ ",<>Of

-"'._,.It';;.~oo"".""_. _,- ........-......

f " .t .. th~ fo. X )'; !t eNd,,, 1I
b"nd.and tud, ~woy o n Ih~ v,","

AncI_ ·s Sap. d oll'!
Tho> to """"""". ""P"',,,,,,.,,.,.,jy...

. ......, W~TI""" <y«..", _S~J-M'lo. h~. 10
h..- ,he _"OIly eo>p<iliohty ol ,""y
a>n......"""'l 'oKJdr de1<'C1m II .. "'"""-I
lor cuslorn ,Nldll~,,,,,,,,

, ... H 6O. H62 . ...... · n 0-00 " . 11__..- _ " ,.- , ,.., _ ,"' _ ...,. ' _n ..
.... __ <l 'HIl [)l,. '''' · " ,...... ,...
......--.I ....."..d ............. ..._."Fpo_' fIoo,.-. _._._. (..~ _'n_'.. .. _ .. ..- ..-_ _..-_-,.-.. ...-
...-.,. ..-.."' ...."' -... ._'_._.. -.11 '_..
....... ................. .... ' ... dn<t THIlUl lM'-' ,,,,_. .'ho' ...- ''''
.... "-' ~ H .........

a:-.iaiD $99 VHF model 4362 1140-180 MHd
U • ., S99 HF model 4360 C 1 8 ~ 30 MHd

Ekl:ctlonk ~~!.!!~

READ RF W A T TS DIRECTLY! 'S~ifv TVI>" N or 50239 c O....
n4Clord 0 .45 _ 2 300 MHz . 1. 10. 0 00 Wat" ±s%. lo w ins...io n VSWR
- 1. 0 5. U n Ml u al l.-:l aconom y . nd lI .xib ihty. Buy o,"'v It, ••""".." lsl
c ov..lnlll y ou. P ......1 frMl"ency and power needs. add ex tra .ang..
I.t.. if y o u . 'eQui.ements . x~nd.

MO D E L ,U
EI.-mon" ( T. bl . 11 2-3 0 MHz
E'.-mon" ( T"b '. I I 2 5--1000 MHz

c." vin g c for Mo_ 4 3 & 6 .I.m...."
C . " v inClc for 12 • • m .... ...

The Be n ch.. UI , im.t. Paddle . .
a d ual I."",. la mb!e ke.... p edd le
Ihe' ..... ,11 inC'eu.. '001' s p ....d ,
ae CU ' a ey & ope ' '' I'''' eom lo rt ,
• AD JU STA BLE C ONTACT
PO .NT S PA C ING Pr . el l;o"
sc . ...... adjustm .. n ,. On oaeh . .. 1 o f
e o n tae" m.k e ' , ..lI i"ll ' ..n v.
Contact P OI ' e w ilt .. "d !ookod
b y . .. t sc re l • • limineli"" , h.
"oed 10 ' Iookn" ..,
. W ID E RANGE O F T E N S IO N
ADJUS TME NT _ Tensi o n o 'di ....
g..- kn o b . is m . ,n..;no<:l by e lo ng
e XPlIn. io n Ip rl ng D util sc ' e .... 1Kf
ju ......n u adj".. Ipdng 1O".ion to
m . tc h YO'" " Ii..:'
. S E LF A DJUST ING NE E DLE
BEARING S _ K.y lngsh.hspi.Ql
in n ylon b e•• lnoo 11>., " 1:0 . ' " on
m.., hin.d br . n litl i"1i!" Sp'i"1i!
t ..... ;on p' ....n ... h .. P'.Y a nd
. 100; .lim,.,. t.. con tac l bounc.
. nd backluh_
• SOLID S'LV ER CO I'>l T A C T
POINT S _ Tn. CO....Cl p o ;nu .. .
SO',d sil . .. 10' • •iI01 ...... 0 1 Il. w
I.. k. ... ,"III .
. P R EC IS IO N M A C H I I'>l ED CO M
P OI'>lEI'>lTS _ Ma ,n h ........ COn l ..- l
p as... opr, ..g post..-.d be..in lll ri"1i!
. ' ••11 """,h'ned h o m solid br . ss

POlish.-:l _ ch ,om. plated
t o ' du'ab illtY ...d , ich .pp••_
.nc• . Tt>e Boneh., P.ddle . 0000s as
gOOd as i1 .....or k . '
• HEA V Y S T E E L BASE ; NON_
S f( ID FE ET F i.. ilh o<:l in an
" lI"act ,v. bl ac k w ri" kle f in ioh
le ll , P'. I ."III op"onal l . III.
baH m 9 _5cm • 10 .2cm •
l.3cm Ihick_ II _oghs 1 k ;109'.... ,
. n d wl l h itfl non-I k,d ,,,Dobe r ' ''I
' I " solid .. " . ock.
Mod. 1 BY- I S Ulnd..-d B lack 8 u •

_• $42.9S- M Ode l B Y·2 PO.ist>ed
0'>00 .... Be.. . . . $52.9S.

BenCHeR,inc.

• ........" ad~ ....,.., 'wN>-
_ . or __ notd> to im·

"'__;g,.. in ..... "'__ 01 0 ' ....
oH-t~no sse . RTTY or SST '" "W"'!'

f ....... CW_._:
• C'mt'n ......... _ _ """... -I.OCI.........

128)- 3000 lIz l and bonctw,_ 12S·
'000 Hzl 1or.,..1ocl .... tc:h;,..g of .ooti_
"""band to c:h.......~ band c:or><l" ,
"oo;"'l~. and PO,totIOl "'.tor ....

• f l.'-tollClOd """..k"ttd <ftPOI1.. "'_
fo' OP1i ~ _ 01 'UII;"'l tomb'nod
w ;,h II.m noi.... jection ,

• L,n.., tun ing law with bo"""',d,h indo_
Pf'I(lonl 01 f.-otl__ goin ;"dopon
doo>l of bondw 'df h 10, n.lU'~ 'l ee r'.

• lI••monic dlttonion _10<. , !\on O.MI, .,
1 kH, _

• Inle'''' ....... \I0Il<""" oIk>w< ... . __wo'. ;n;' ;.1 ad ............. , - no ""--• Seltctable H;2 or l ol m ioc: ""Put_
• 0 '.. I.om 12 Vde in........ or

. n .
• s... 1ll. - . n; " .
• F", uoe on PTT (non,VOXI _Of_,

010 f uw..:
• "'od<xeI ,..- Ii.. _ .... 9'_ _

y"" """~ oil Ie,,"". all ' ........
.. ,...; . 00<1_

• e;,I;llr..... . .._ ~ (6 \10_37 .."..,.
____~ .up I03~

bo I , len... Ico- _ ,....,.... .............
.Ilio •• t<:. . Th.. _. f""'." --..
..... ,.., " om ......... .,..,., """ IuIn
_ ..,... • it ......' '" bo
_ ...., ...... II woth .... dotI __

.......... It" .. f., """""" '" ' ..m ........
~'"__ pan..n. but ..tn _.
lIt__ It".._.... .,..,., _ ~""

........Y,-.... .... dol.. bot-... .....
• ........... """'pa. k... ...... ""'-... _ ,

.-c:o I", ...... .. ",, _

MOD EL 0 -70
_ Tu_
n. __ T...... ".- • """'Iv off......
_ w•• '0 "'"""Q Mona c:orto .oc:opt_ .t
all _ 0 1 "'il . It _ _ an unhmitod

""""" 0 1 "' _ , Mona at "- t",n 01 •
__. ...... . built .... -'_ fOI' --.

"'.....<0_

"".2 lg.lI5
31UJS,....
1.,lif;
1.lI5
In lli5....,,,,,

.-. ... the ' '-'- -............. ....--. - , • - - -•

iii ~
- • - - • -..,.-_.... -- '- ,. • • •. - •• .- -- - - - •

(. - .- •• • ~ •.-. • •• - - •• - -THRUJNI' • •• - - - ~ -• •• - - - - --- - - - ~ -W\TTMfTIR
_.• - • - - -_.• -_.• -

MODE L FL1F._ ..,_ .....It ..._ F,....
rlle 0.,""\1 F ,~--"9 ""'_ F,.,.. "
in,_ "'......'" Ico- "",,-do'Kf" "9"1"
I , I ""l '" RF _ lF c:om~''''''

'ruo I", sse . nc! CW II 0" ." on
~""""' " -..oHIO c:ombo...."'" 01 _ 1,,,
'0' ho ..... ''''''''''''''1
F... _5580" _ ,
• h <l .u, "c..._......, 01 ""., IOf""l

ho,.,O<Iy no ....,..,.. in 'ho ,_ 280·
JOOO HI I»- 0 ....'Q.... ....c:h-lock-ond
,,;oc:k notch f,".,_r ho " ;oc:k ,"'l no ' '''' """
bo Itlt '" C'IeW' with no .ud,'" .n""
un'; 1 0 ....,"1. _'. ," .... ic:h e. oe
,h. wha". w,ll 'd'u PP"<'" w,'h;n lwi 
c.lly on. lOtond

O n th it p~ Tufts brin gs you .
O. fong Fox
B~h~r B ird

ASP ... Automat ic Speech Processor

:;) CATDNO ELEC i RONICS UMITED

Fll . . . Frequency-Agi le Audio Filter

-- -

ASP FNt",..:
• In".n. bo_ mit _It"""",,,",1• No _,O_ '.... ,'lI'
• ....... bullon OOOKloon 01 _

AS'
A,,_t.. s......"'_,
lI.. ASf' ,... '.n ,. lly _.t" ,n own sse
..... _ plotf'UeO ' I ~p 10 JO Ib_1 Thlt
pi",,","'" ...".1 it _ ,.,ocI _ dol,_
ltd to •.,... '''l', mioc: ""Put w,th full. ""0'
"""N: AGC....."of olbotn m"", _ ""' Put-

PRICE
ASP A~"""'I><~ J'I-_
FL·1 F""" le. ..... At>dio F,_
UC- l ut' Coo_ ..
0_1O~T......
DATEST I
DATEST II
0-"
liFe 1lI11 F Oippor- a-cI ." , _~

. '00



:It .OO

•• .00
21.'5
n.n

1 .00
11.00

1 .00

".00

149 .00
M'.OO
:1".00
25' .00
219 .00

$291.00
n,.oo

CW FILTER S39.95

IC KEVER S97,50

MODEL 1K BALUN S22.5D
....

• I u.no.u .rtP .
. ~-_.
• 1.1 ·31_
· 1:1 . , ' 1 _ .._

/

" yOU',. _ "" 120 ,hn .. __,«,
"'rr '0 gr' " ... Ied. W,rn ,ho iOIld,""" 01 'ho
515 11!IW ou'""t> oo S 15 115W ou',,","
T....p" ....'" ".Ie ""l'i,t... " __ •
_.'" _Ie oo 1_ " ........ If ~...
.120 Itlll l ''t, ,he S·l ...,11 odd " .........
_ 10,,,. I" low "'". ,ncl<d:o "'"N1
moe.- c h'".. ""'y du, y "'-ad
....,"'. _ I.. , tj<f ......,.~ ....,p
.." ......
Tempo S ,1

• T~.'"""", mo" tI.",~,. held '""ed
10..'" hOld ....n'h....." '"",0 ....'obi.
900'''.......,. ,n ,h. p,oIm 01 >ou, ~..-.<t,

• S.m.... I" .........,•. f l'"" door', ......, •
"""" ... <ompU'" ",oopomm'ngJ

• II, .., du'". bott." _ k .J1rtWl more
""", ." ng 'i m. ho,~n <hugo> 'O'l.

• h'. ,,,,,1"'''''opho.... <.Ip;lr,;h lY J-C

P RI C E LIS T
Te mpo 5 ·5
T e m po 5-5 ...11" toue" Ion. pad
12 8unon toue" Ion. pad

l nOlln.talled)
I ' B ullon touelt ton, p ad

(nOI In.lall )
T o n e bu..1 9 'alo.
C TCSS 'Ub4Udib'. 1o ..' cont rol
Ru b b er fl •• anlenna
Leat" .. 100101...
Clg...." lI,hte, plu, mObile
e"a"i,.. un;1

MaICh,n, :10 wall oulPut 1 :I.' VDC
PO..... ampllfi.. (530)

Matc '"", 10 wan oulput
po..... ampl.fle. (510)

T.mpo 5 _2
Tempo 5_2 ....'10 loueh Ion.. pad
Tempo 5 _1
T.ml>O 5 _1 ... ,1" t o ud . Ion. p,""

500 W. RF TRANSFORMER
S35.00

lOOP ANTENNA
Loop Amplifier $ 67.50
Plug·in loops $47.50 ea .

MOOEl 2K BALUN S42.5D

• ~_ . .. no........,. ..--• c.."•• ,.... _
._~. s-......._,._---

TEMPO
If¥ first in symhaJnd

pon MJIft gi_ you
rn.br.....t~
iftlf¥~t~

.•. 'M S,S
• The "." .......~ _ hOld ..t ...

'> 'n ""'P'" 1""'«"""" too I oo '>
.... n 0_"''''''

• Tho ...- _,,,. .. 'hO " ....
pro.... S-l Ci,,,,,,.,,. ' N ' _
pro.... ... mor. ,"'n ........"'" ot........'''''

• fW..". du" """... _ "
* To~",~,p" """",

• N i-u<! ""n",. _~ . -"
* E. ...n. m'e,..,........... <.Il>Oholo' .

lhe TO!mpo S-2

TomPo is I" .. "lol'" T~.. " "'" ..', ,, •""1""'''' q.... ,' • ••,,'''''''ud n o Itlll, ...,,.;
hoot "..,>ee<",. w,' ~ .... $ ·1 ,n.out e.. '"
"""•., ".OU ,on ..... 110 MOl , '.0.'''.''
,,,,aughou, '''. u.s. " olf....11 'h. O<!. ....
od ong;""" ing, ",. mium """I,.. comPo·
non" . rod ..oitlng r."",", "I ' hO S· l n ot
S·2 oU." moo 010,,,,,,1, ,n ... """"," to{
l ig",...igh ' hu, ' ''F «0", Y

VLF CONVERTER $S9 .95

r

RF TRANSFORMER S42.5D

/I

PALOMAR ENGINEERS

• an" .,..,., tho • ..., .. YlF ,_.
.. c Yl F"10 Fa' ... .....oy
._ 3.$· , "",

• • .d td Ie! _pIO _.IlIO,...-• ' ..n~ .It 17$0 "'" ......
• AI _""'•. wwn ,

....."',._ LF _ ....,

BUM BALUN S47.50

::~:#-::--
• 1 / ·._. 1'1 • • , _...._ _..

•~_ . ...no (~·•• _
· _u.11.zt, ' ~,1Z. '. s__,. ,.. ..- - .....-·s_ -....,.._-_...

$299 .95

FREQUENCY STANDARD
S42.50

R·X NOISE BRIDGE $S5 .00

'-'~-' ....,..•••

ANTE NNA TUNER

• , .... , ,. teomlll_
_ 1 ' lIl-.....

-~-• f . ..-... . ... . . " ... "• \Ie .. ,.__

. ~ ..---.-._ ..._-

_. " • _ ' It>o, ""'" '-' _
"'to".our , , ...,. . . .."", '__ 10m.
_1 109" __ ' _ .....
...,.., ...,tt> eGO' .....,.. .." -."

...... """',' Io".ou ,_ up ,'-' """"l
"" ,ho ..

"'" , _ " _."-" 'ho
,-... C.. <ooI_'ho ....... ""'. To ,'"
"..., __,'cf>od I,,,,,, No 11 ....,.. lor 'ho
....... "odUCfoo to '4" eoppoo '_"'l II cO"

.... '". ,... ,'...... 'hO ,I Cur'on' AO>d _'..
""'_ 'hO """'" hom 'hO ''''''''''. _ .. "
........, no_ .... '"~ rtos,.> ,__ to
'hO ...p." who,. " ., duoo. T~... .-.
,__, , ...out ..., ......

Tho ~, 1""' '" .."" 'uno" " .,..n'ng
, ...... ,y_ up W,,~ ,~,.. I. " u lro 'u Mot
"" ". , ,' 1 , "" 'ho ,y.....
.ond ,en """""to 'u o,ju " 1_ 'hO ...... "'"'" ,n"....... ""'loC'''", _11 ,,,,,'. 1', __
".. • •\<,h W. ~ , .." .. "" • hu," ,n
!'>O 01>'" "",'" I.,dgo ,~., It" . .... "" ,ho
'uno, ,,,,, ,,0,01..."hou' ",,,,m''''''q A"" .
''' ''"'' '"'' .. " ..... 'un..."" " .." ", ,, ,. ,
""" • 01"",,,,. ''''''' So ' 0" c dr> 'ho
.....". 'u'"'''' ..,'h"y, ~.""q '''' ."s..", ' h" h",I,'u" QR M

• L..,o ," ,. _, ,_ ••It....· F"'~, " ,,,,,_,
• ~~ l ' .......
• _ 1 1I.D If",
• """'"..... _ $01 ...-

ALL BANOS PREAMPLIFIER
S8950

On Ihis~ Tufu
b';n\lS you •••

T"mpo
Palomar Engin"'''l



Prices FOB Medford.
~• . M..... r.id"nU
"ltd 5" sa " tax .
Minimum $3.00 lo r
sh ipping a nd handling
o n all ord.....

_ AK 60 man pl .. re ad.".
$ 14.50
_ Madel CL-33. 3 a1em..n ..
$304.75
_ M o d el CL,36. 6 elemenft
$392.75
- M o del CL.20J. J .....men..
$290.00
- M o d e l TA_40 KR _ 40
conversio ll kit - $ 1 19.50

SPECIAL! 25" OFF ALL MOSLEY ANTEN NAS .

- M o d e l TA-33, 3 eleme n ts . 10,1
d B fo,wa.d ga,n (0 ...... "oll" opic
sou , ~. 1 _ $264.00
_ M o d ,, 1 TA-33 J r . • 3 el emen,s,
10.1 dB fo,wa,d gain (o ... er ioo
tropi c sou'cel - $ 197.00
_ Model MPK_3. 7500 WaI n AMI
CW and 2000 Wans P.E .P. sse _
$67.75
_ M o del TA-36, 6 el em en ..
$392.75

&.1• .,
••

OROER BLANK

. -
SP ECIAL!

15" OFF ALL
HITA CHI SCOPES

-

• Y-302 30 MHz Dual T S8500-SO
• Y-3Q1 30 MHz $ino)leT S 570-SO
• Y·1U n MHz Dull T..,. $6ZS~

• y·n l n MHz 5ingIeT... $490.51'"

HITACHI OSCILLOSC OPES
$ono.jl, ....' du,' "",,,,_ 15...,,' ."l(I "'11, AI '
10"" h'9h _",.,,, H,t.ch, """1'.....",,.,
'" I...,,, h, ,10m,,,,''''') H"""I" ",,,,I,, y """
,1.1"" .'M' d," ,,,,,",,, loy • ] y""' "'"' , ..'tv
11",. ,,, .. ,I" 10 me"uoe "'" ,," ," ',,... •
1.., \1 , I,.."u" I"",h X5 ",.""", m",,,,,,.tI
I, ', ., " "·"" ,c"t ,u" yo u "",H't 10"" ,," d" >
"I"" I ~ " , 30 MH, " ,,,,,,. PI", l ,',,'
"" . ' ''' '' ' ''''' , ","CO ,,,t,,,,o,, , ,,,,," """., X ..
o" ".1oOn t", ,Il fu '" "-0'''' '''''''''' , .." I X' 0,""...•' m"'l,,, h,,,,.o,, A,"" I, ,," )(I M>l,
"" ,'Iu ....."'" u lh" ,,,,.. ,,...",,,1 ,Ioo'd' I" ...,

--

P. O. Box 27, Medford , Mass., 02155, Tel. 1-617-391-3200

CAT. PAGE QUANT ITY UNIT TOTAL

NO. NO. DESCR IPTION OR DERE D PRICE PR IC E

--

5% Sales Ta ll:
N.~ eo" (Mass. Residents)
Address

City Stat. Zip Shipping 53.50
and Hand ling Mi n.

D Check EnclOsed o Visa o Master Chngll O Send Free Catalog

P RICE S SUBJ ECT TO CHANGE WITHOUT NOTICE Amount
Card no. Cnd . " p. d ate Enclo sed
Signatu re

OPEN DAI LY 9-9

SATU RDAY 9-6

SPECIA L PRICIN G NOTICE

---------------------------------------------------------------

Many of the major items. such as transceivers, are evauarbe at special discount pr ices . A complete list of these special
d iscount prices may be obtained by writ ing or calli ng our ma il order department. If yo ur order contains one of the
items on the current discount list our sales staff w ill make sure that you receive the lower pr ices.

T hMe Band oa" B a nd Reject Clr·
cu l t duple"",rs Include Ihe use 01 an
e"cluslve c ir cu i t developed lor
WACOM, which p rovi deS superior
suppre..lon of spurious sideband
nol.. betw een and ad jac en t to t he
duplex freQuenc ies. W hen used with
a h lllh Q l iller, t h e Band ous Band
Reject Circuit provld'" freQu en cy
r es po n se c u rv ,,", w i t h bandp.., ca v i_
ty c h arac t er ist ics at t h e f reQuency
to be Passed and band·r",ject cavity
ch a rac t er ist ics at tne freQuen cy fO
De attenuated.

WACOM $479

BANDPASS-R EJECT OUPLEXER
OPLA-l 44 FOR 144-114 MHz
Allo awail.1ble for
S4 , 2 2 0 , 4 5 0 MH Z.



Robert B Creve WA4PYQ
Rf J, Bo~ J56

Br~hfo",n N( 111901

The Don Nobles Descramblers
-listen to what you're not supposed to hear

Photo A. The 0 -12 scramble decoder shown working here with a Bearcat 210 scanner,

Ta decode the inverted
speec h, however, one mere
ly has to pass the encrypted
speech back t hrough a
device sim ilar to the one
that inverted It In the f irst
place . Thi s process will re
invert the Inverted speec h;
In other words, the voice
spectrum has gone a full
3bO degrees- fust out of
phase, then back In phase
again, so to speak ,

Severa l ma nufactu rers
produce speec h decoders,
but one name stands prom
inently against the f ield
Don Nobles.

The Nobles descramblers
are certainly straigh tf o r
ward enough The scram
bled speech IS extracted
from the speaker output of
the scanner and fed Into a
14% double-balanced mix
er . There it is mixed with a
re ference frequency In 
jected by a sine-wave oscil-

frequency which IS trans
mitted a s sc r a m b l e d
speech. This sounds to the
unaided l istener like a side
band signal badly out of
whack !

quency inversion, Just as an
in com ing frequency i s
mixed with an oscillator in a
superheterod yne receiver
to produce another fre
q uency, the speech inverter
mixes normal speec h with a
tone to produce a d ifferent

ON

TUNE

·n,,\,

to protect their privacy .
Every time a new security
technique IS devised, some
enterpri sing individual will
devise a way to defeat it!

For many years, one of
the favorite methods to en
crypt speech has been fre-

W ith the proliferation
of programmable

scanning receivers capable
of tun ing in vi rtually any
land mobile f requency at
the whim of the user, law
enforcement agencies have
been hard put to f ind ways
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TUNE llHt::

expensive and reliab le. The
Tapemate is $24.95; the
sc ra m b l e dec oders are
so mewhat more. For fu rther
information. c heck with
your local radio equipment
su p p l ier or wr ite Don
Nobles Electro nics, Ro ute
7, Box 610. Hot Springs A R
71901. •

Photo B. The tiny P-20 IS

designed to fit against a
noct:et sce nner like this
Midland.

hookup and operation of
the P-20 are the same as for
the D-12. Both units give a
fine accounting of them
selves in ac tual use.

Final ly, I wou ld like to
mention a handy addi tional
acc esso ry from Do n
Nobles: t he TM-100 Tape
mate (Photo C). It is de
signed to record te lephone
co nversat ions d irect ly into
a ta pe recorder. Automatic
activa t ion of the recorder's
remote jack is provided by
the TM -100 when the tele
phone handset is lifted
from the cradle . Yes, it' s
legal. and it is useful for
veri fying o rders and reco rd
ing cran k ca ll s.

A ll of th e se c leve r
Nobles innovations are in-
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ment to the monitor receiv
er. In vi rtually all ca ses, a
simple plug attac hment
chosen to mate with the
rad io is all that will be
necessa ry to defeat the in
ternal speaker. An exten
sio n speaker w ill have to be
supplied by t he user; o ther
w ise. internal speake r rew ir
ing w ill be necessary to uti
l ize the receiver's buil t-in
speaker.

A minia ture edition of
the 0 -1 2 is ava ilable as the
P-20 " Pocket Pal " (photo B);
it is designed to attach to
pocket scanners with a min
imum of bulk. M easu ring a
scant 2" x 2" x r (ap
prox imate ly), it does the job
neat ly.

Comments regard in g the

Photo C. The TM-100 Tapemate automat ically ac tivates a tape recorder when the
telephone handset is lifted from its cradle.

Fig. 1. Simplified rep resentation of common weech inver
SIOn.

lato r. The resultant inverted
aud io is passed on to a
M oto rol a 1306P amp li f ier
and ou t t o the u ser ' s
speake r.

Becau se vi rtua lly any ref- .
erence tone can be used by
the t ran sm itt ing agency to
encrypt t heir vo ice t rans
m issions, al l speec h-in ver
sian decoders have a poten
t iometer to cont ro l the f re
qu ency o f the local refer
ence osci llator to match
the original inversion fre
q uency .

Nobles has taken a p rov
en circui t and used it in his
variou s m odels. The D-12
(Photo A) is the standard
version designed to hook to
a convent io nal scanner. It
features a front-panel tog
gle sw itch for the dual pur
pose of tu rn ing t he unit o n
and off and bypassing the
decoder when swi tc hed off
to allow norm al speech to
be fed from the scan ner to
the speaker.

The TUN E control ad
justs the freq uency of the
internal reference osc illa
tor, va rying the baseband of
the aud io unti l the recov
ered speech sounds norm al.
Once set, th is contro l is
usua lly fo rgott en. M o st
law-enforcemen t agencies
like to leave their speec h in
verter codes set to one par
t icu lar frequency to avoid
the confusion which would
arise f rom constant chang
ing. Some agencies. how
ever, code several scram
bler settmgs. referring to
RED o r a nu mber to signif y
the pa rt icu lar code they are
sw itchi ng to If th is is t he
case, the l istener m ay wi sh
to rotate hi s Nobles TU NE
co nt ro l un t il the speec h is
normal and mark the posi
tion o n the panel fo r later
referen ce.

Th e d e sc r a m bl e r is
powered by a standa rd
ni ne-vol t t ra ns isto r rad io
battery wh ich is held to the
back of the decoder ca bi
net by a sm all spring cl am p.
A t hree-cond uctor cab le
protrudes from the back of
the cabi net to allow attach-
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Social Events
Listing s in this column are

provided free of Charge on a
space-a vailable basis . The
following in formation should be
included in every announce
men t: sponsor, event, da te,
time, place, city, state, eamts
sscn charge (if any), features,
tetk-tn frequencies, and the
name of whom to contact for
further informa tion. Announce
ments must be received two
mon ths prior to th e month in
which the event takes place.
They should be sen t directly to
Editorial Offices, 73 Magazine,
Pine Street, Peterborough NH
03458, Attn: Social Events.

INDIANAPOLIS IN
JUL1

The Central Indiana Section
of IEEE and the corresponding
IEEE Compute r Society Chapter
will hold the f ifth annual IEEE
tndy Microcomputer Show on
Tuesday, July 1, 1980, f rom 9:30
am to 8:00 pm at the Sheraton
Motor Inn East, located at 1·465
and SR-67 in Indianapolis. There
will be exhibits, oemonstra
tions, and technical seminars
addressi ng the engineering, in
dust ria l, scien t if ic, medical ,
bu siness, and personal eopnce
t ions of microcomputer svtems.

HARRISBURG PA
JUL4

The Harrisburg RAC Annual
Firecracker Hamfest wi ll be held
on Friday, July 4, 1980, at the
Shellsvi lle VFW Picnic Grounds.

Take ex it 27 off 1·81 north o f Har
risburg at PA route 39, then fol
low the sig ns for one mi le or call
for tal k-in informat ion. There are
shade trees and a pavilion. Parx
ing for 1,000 cars wi ll be avail
able. Food will be available or
bring your own picnic. Admis
sion is $3.00; XYLs and chi ldren
are free. Tailgating is $1.50.
Many valuable prizes will be
awarded.

BURLINGTON ONT CAN
JUL5

The Bu rlington Amateu r
Radio Club will hold its 6th an
nual Ontario Hamfest 1980 on
Satu rday, July 5, 1980, at the
Milton Fairgrounds, just south
of the intersection of Highways
401 and 25 (Exit 39). General ad
mission is $3.00; children and
ladies are free. Pre-reqlat ratfon
before June 15, 1980, is $2.00.
Gates will open Friday, July 4,
1980, at 12:00 noon and Satur
day, July 5, 1980, at 7:00 am. The
flea market opens at 8:00 am
and tables are free . There will be
camping available and food and
prizes. Talk-in on 147.811.21
VE3RSB. For information, write
BARC, Box 836, Burlington ONT,
CAN L7R 3Y7.

OAK CREEK WI
JUL12

The South Milwaukee Arne
teur Rad io Cl ub will hold its an
nual sweetest '80 on Satu rday,
July 12, 1980, at the American

Legion Post #434 , 9327 S.
Shepard Avenue, Oak Creek WI.
Admiss ion i s $2.00 and in
c ludes a happy hour with free
beverag es. Prizes include a
$100 fi rs t prize, a $50 second
prize, and a variety of other
prizes. Act ivities will begin at
7:00 am and continue un til 5:00
pm. Parking, a picnic area, and
hot and cold sandwiches, as
well as liquid refreshments, will
be available on the grounds.
Overnight camping is also
ava ilable. Ta lk-in on 146.94.
More details, including a map,
may De obta ined from the
South M i l wa ukee Amateur
Radio Cl ub , rnc., Robert
Kaste li c WB9TIK, Secretary ,
PO Bo x 102, Sou th Milwaukee
WI 53172.

INrL PEACE GARDENS
MANITOBA
JUL12·13

The In ternational Peace
Garden Hamfest will be held on
July 12·1 3, 1980, at the Inter
national Peace Garden on the
N o rt h Dakotal Manitoba,
Canada, border. Featured will
be a flea market and various ac
tivities for hams an d their
families. Regist rat ions will be
taken on both days for door
prizes and there witl be a free
breakfast for those who register
on Sunday. For more lntcrrna
tion, contact the commillee
chairmen, VE4LB and WMLPV.

CHARLESTON SC
JUL12·1 3

Th e Charleston Amateur
Rad io Society wi ll hold the

Charleston Hamfest on July
12·1 3,1980, at the Omar Shrine
Temple. General admission is
$3.50, which includes one prize
ticket. Additional prize tickets
are $2.00 each or 5 for $5.50.
Children 12 years old and under
wil l be admitted free . Flea
market tables are $5.00 and
commercial booths are $35.00,
which includes 2 admission
tickets. Saturday's prize is an
rcom IC·2A synthesized 2-meter
hand ie-tatkie. Sunday's grand
prize is a Kenwood TS-120S; sec
ond prize is an Azden PCS 2000
z-meter rig. There will be ref resh
ments, ladies' activities and a
hospitality room available. Talk
in on 146.341.94, 146.161.76 , and
146.191.79 for general use. For
more information , contact the
Charleston Hamfest Commit
tee, PO Box 30643, Charleston
SC 29407, or phone (803)·747.
23241563-2523.

INDIANAPOLIS IN
JUL13

The Indianapolis Ama teur
Radio Convention and aamtest
will be held on Sunday, July 13,
1980, at the Marion County Fair
grounds. For further rntorma
ticn, wr ite Indianapo lis Amateur
Rad io Associat ion, Box 11086,
Indianapo lis IN 46201.

HIBBING MN
JUL13

Five amateur radio clubs in
northern Minnesota are soon
soring the Iron Range Hamtest
on Sunday, July 13, 1980, from
9:00 am until 5:00 pm at the SI.
Louis County Fairgrounds, Hib-

50144 REPEATERS
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50 MHz $889.95 450 MHz 899.95
144 or 220 MHz 799.95

Maggiore Electronic Laboratory
8415 WEST T OWN RD . ,-- 46

WEST C H EaT E R. P ... . 18380 PHONE 2 115 4 3(5 -60151

220 450Mh.

New . Ad Improved
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Available Separately:
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COR Identifier: All on on e board, programmable, Fully ad·
justable, lime o ul (. 5·7 min.), hang time (0·1 min.), identifier
(1·10 min.), tone, speed, volume, L,E.D. outputs, low curren t
drain CMOS logic, plugs for easy installation and removal plus
much more. $89.95

Basic Repeater $599.95
2M 130·175 MHz Basic Repeater for 2 meters with all the features 01 the HI
Pro Mklless the power $uply and front panel controls and accessories.

PA Res. add 6% tax

PLUS SHIPPING

crystals

,

OPTIONS
Duplexers
Basic auto patc=h
Matc=hlng cabinet
•0005% Hllh stability

150 73 Magazine· July, 1980



COMPUTER SYSTEMS

•••••

WRIGHTSTOWN NJ
JUl20

The West Je rse y Rad io
Amateurs, Inc. , hamfest will be
held on July 20, 1980,at McGuire
AFB, Wrightstown NJ , from 9:00
am to 4:00 pm , Admission is
$2.50 and advance orders re
cei ve an addit ional chance at
door prizes . Spouses a nd
children are free . Tailgate or
table space is $2.50 per space;
bring you r own table. Refre sh
ments and activit ies will be
available. Door prizes will be
awarded continuously and a

day, including a f irst prize of a
Kenwood TS-520SE transceiver,
a second prize of a Kenwood
TS·24oo synthesized hand-held,
and a thi rd prize of a Cushcraft
ATB-34t riband beam. Talk-In on
146.25/.85 WR3AAA, 223.26/.86
WR3AAA, and 146.52 simplex.
For fu rt her information and
advance reg ist rat ion, con tact
eit her Gary M ohrbach er
W B3FKE, 3417 47th Street ,
New Brighton PA 15066, (412)
843-9546 , o r Adam Horni ak
WB3JZN, 182 Edgewood Street,
A liquippa PA 15001, (412)·378·
9667.
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more info rmation, write CARC,
Box 53, Cary NC 275 11 .

BLYTHEVillE AR
JUl19·20

The 1980 Arkansas A rmy
MARS Convention will be held
on July 19·20, 1980, at the Na
tional Guard Armory, Highway
61 south, Blytheville AR. Heqis
t ration is $7.50 and includes a
catfish supper and pancake
breakfast. Talk-in on 148.01 and
.0 71 .67. Fo r more tnto rme.
t ion, contact Richard Duncan

WB5CNV/AAR6SH, 209 Wilson
Street, Dell AR 72426.

MONACA PA
JUl20

The Beaver Valley Amateur
Radio Association will hold its
third annual hamfest on Sun
day, July 20, 1980, at the Com
munity College of Beaver Coun
ty from 9:00 am to 5:00 pm. Reg·
rstranon is $2.00 each or 3 fo r
$5.00; children under 12 will be
admitted free. Refreshments
will be available, as we ll as free
parking, indoor vendor space,
and a paved outdoor flea
market. There will be a drawing
at 4:00 pm and door prizes eu

Raceway is located west of
Dousman on U.S. 18,3'12 miles
from the intersection of 1-94 and
State Highway 67. There will be
ove rn ight camping on the
grounds on Friday. Tickets are
$1 .50 in advance and $2.00 at
t he door. Talk-in on 146.52,
52.525, and 28.650 MHz. For ad
dit ional information and ad
vance tickets, write KMRA
H am fest , 108 Shepard Ct. ,
Mukwonago WI 53149.

CAR Y NC
JUl19

The Cary Amateur Radio Club
will hold its 8th annual Mid-Sum
mer sweetest on Saturday, July
19. 1980 (rain or shine). at the
Cary lions Club Shelter (next to
the Cary Senior High School).
Gates will open at 9:00 am.
There will be an auction (no fees )
from 1:00 pm to 2:00 pm. Prize
drawings will be held from 2:00
pm to 2:15 pm and will include a
Kenwood TS·520SE, a Yaesu FT
202 with meads and char ger, a
CDE 'rautwrster - rotor, a Hy
Gain TH3 Sr., and others. Regis·
t raticn is $3.00. Tables will be
rented or bring your own. Talk-in
on 146.28/.88 and 146.52/.52. For

will> OHIO SC IENTIFIC'S
Cl · P Compuler

• Send & ReceiveCW
• RetainAll Functions

of CloP 8K Computer

bing MN. Camping fac ili t ies
with electrical and water hook
ups are available for $3.50 per
night. There are other accommo
dations available close by. Fea
tures will include a flea market,
games for XYls and children,
door prizes, inc lud ing a grand
prize of a vaesu FT-202 hand
held transceiver, and indoor dis
pl ays. Tab les for the flea market
are free and lunch will be avail
able. Talk-in on .19/. 79.

COpy CWo RTTY. ASCII

WllKES·BARRE PA
JUl13

The Broadcasters' Amateur
Radio Club will hold its thi rd an
nual hamtest on July 13, 1980,
from 9:00 am to 4:00 pm at the
Pocono Downs Race Track, Rte.
315, Plains Twp., 1V2 miles north
of wnkes- Barre PA. Adm issi on
is $2.50, XYls and children are
free , and there will be no add i
tional ch arge for sellers. Gates
will open at 8:00 am for set -up.
There will be unlimited outdoor
and indoor space, refreshments,
prizes, a free FM c linic, and ac
power ava ilable. Talk-in on
147.661.06 and 146.52 simplex .
For more information , contact
Charles Baltimore WA3NUT,
BARC, 62 South Franklin Street ,
Wilkes-Barre PA 18773, or phone
(7 17r823·3 101.

WAUKESHA WI
JUl19

The Kettle Mora ine Rad io
Amateu r Cl ub (KMRA) will hol d
its ann ual namtest on Saturday,
July 19, 1980, beginning at 7:00
am, at the Badger Raceway,
Waukesha W I. The Badger

RTTY Receive Program $1995
CW Transcieve Program . 19.95
ASCII Transcieve Program .. Coming

• All Programs Supplied On Cassette
Comp lete With Interfacing SChmati cs
and Instructions

Part s Kit fo r Interface . . ... . . . 19.95
C 1-P 8K RAM Computer . .. . . 379.00
C 1-P 8K Complete with Interface
Installed , Wired, and Tested . . 429.00

3763 Ai,porl Blvd • Mo bile . AL 36608

~ (2051344-7 448 .... 3.0 8.
~ Dealer toaoo.es InVi ted
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major door prize of a z-meter
transceiver will be drawn at 3:30.
Talk-In on .52 and 146.925. Ad·
vance ticket s are available from
club members or send an SASE
to Mary Lou Shontz WB201U,
107 Spruce Lane, Route 16, Mt.
Holly NJ 08060. For additional
information. call Mark Millman
N2ME at (609)-87Hi691.

WASHINGTON MO
JUL 20

The Zero-Beaters ARC will
sponsor the Washington Ham
lesion Sunday. July 20, 1980. at
the Washington Fairgrounds,
Washington MO. There w,1I be
prizes and good buys for the
ham, and bingo and a candy
scramble for other family mem
bers. Features will Include a
commercial dealer exhibit , a
large traders' row, and delicious
food. Talk-in on .52 simplex. For
more information on tickets.
prizes, and camping , wrile
ZBARC, Box 24, Dutzow MO
63342.

MCKEESPORT PA
JUL20

The Two Rivers Amateur
Rad io Club will hold Its annual
namtest on Sunday, July 20,
1980, at the Penn State Univer
sity McKeesport Campus. Me
Keespor t PA. A flea market will
be held outs ide on the hard sur.
face and car spaces will be
$5.00. There will be food and
drink. door prizes, and free ad
mission. Talk-In on 146.22/.82.

GOLDEN CO
JUL20

The RMRL will hold its annual
Field Day Demonstration and
s waotest on Sunday, July 20,
1980. at 10:00 am at Karl Ram
stetter's (WA"HJZ) Ranch. It is
located on top of Guy Hill, High.
way 93, Golden CO. Signs will be
posted. There will be door
prizes. It would be appreciated if
everyone would make his con
tribution to the potluck lunch by
bringing his favorite dish and
chairs and/or blankets. Salt
drinks will be provided. Talk-in
on .34 and .94.

LOGANSPORT IN
JUL20

The Cass County Amateur
RadiO Club's third annual nam
lest Will be held on Sunday, July
20. 1980. from 7:00 am to 4:00 pm
at the 4·H Fairgrounds. Go north
of Logansport on Highway 25,
turn right at Road 100, and tot
low the OSY signs. Advance
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tickets are $1.50; $2.00 at the
gale. Outside setup is free;
undercover is $1.00. Bring your
own tables. Free overnigh t
camping, refreshments, and
door prizes will be available.
Talk-in on 146.52 and tocans
port Repeater t47.781.18. For ln.
formation, write Roy E. Man
nikko WB9PKN, 530 North
Cicott Street, Logansport IN
46947.

CANTON OH
JUL 20

The Canton Amateur Radio
Club and the Tusco Amateur Ra
ore Club will hold the 6th annual
Hall o f Fame Hamfest on Sun
day. July 20, 1980, at the
Nrrntsmuen Grange near Louts
ville OH, Just all of Route 62,
East of Canton OH. Admission
is $2.50 in advance and $3.00 at
the gate. Talk-in on .521.52.
.19/.79, and .72/.12. For reserva
tions and information, contact
Max Lebold WA8SHP, 10877
Hazelview Avenue. Alliance OH
44601 . or phone (216)·821·8794.

DETROIT LAKES MN
JUL20

The Detroit Lakes Amateur
RadIO Club will hold its 4th an
nual picnic and sweetest on
Sunday, July 20, 1980, f rom
10:00 am to 4:00 pm at Long
Lake Park, 1'I: miles west of
Detroit Lakes on Highway 10.
Tickets lor t he drawing are
$1.00. Picnic and swap tables
will be avail able. Talk- in on
146.22/.82 and 146.521.52. For ad
d itional information, con tact
Russ Berger N0ARZ, 1406 Long
Avenue, Detroit Lakes MN
56501.

BELVIDERE IL
JUL20

The annual Big Thunder ARC
Harntest will be held on Sunday,
July 20, 1980, at the Boone
County Fairgrounds. There will
be a large indoor facility and
plenty 01 outdoor space evan
able, as well as camping after
6:00 pm on Saturday. Talk-in on
146.52 simplex and 147.375 reo
peater. For more information ,
write Mike George, 6159 Broad
View, Belvidere lL61008.

RAPID CITY SO
JUL 25-27

The Black Hills Amateur
Radio Club will hold its 1980
South Dakota Hamfest and Pic
nic on Friday, July 25, through
Sunday, July 27, 1980, at the

Surbeck Cen te r, South Dakot a
School of Mines campus, Rapid
City SD. Registration wi ll be
$6.50 before July t st. and $7.00
after July 1st and at the door
beginning at 4:00 pm on Friday.
July 25th. Door prizes will be
awa rded along with a pre-reqis
tration prize. There wi ll be
forums, tours, exhibits, a trans
mitter hunt, a flea market, con
tests, and YL activities. Flea
market tables are free. A Sunday
noon meal will be catered and
tickets will be available at the
door. Assistance will be provid
ed in obtaining lodging or trailer
parking facilities. Talk-in on
146.34/.94, or contact WIIBLK.
To pre-register or obtain further
information, contact Black Hills
Amateur Radio Club, PO Box
1014, Rapid City SO 57709.

OKlAHOMA CITY OK
JUL 25-27

The Central Oklahoma Rad io
Amateurs will hold the okre
homa State ARRL Convention
and "Ham Holiday" on July
25-27, 1980, at lincoln Plaza.
4445 lincoln Boulevard, Okla.
noma City OK. The program will
include an ARRL lorum and
technical tatks. ln addition, a lull
program is scheduled fo r the
ladies. cre-rectstranon will be
$5.00 if received before July 19.
Atter that date, it will be $6.00. A
special award is being given to
encou rage ore- reqts t ra tro n.
There w i ll b e m an y o t her
awards. Adequate rooms are
available for co mmerc ial ex
hibi tors and flea market swap
pers. Unlimited parking space is
atso available. Mail your reqis
trat ion to CORA, PO Box t 501 3,
Oklahoma City OK 73155.

SEATTLE WA
JUL25·27

The 26th Nat ional ARRL Con
vention Will be held on July
25-27, 1980, at the SEA·TAC Air·
port Red lion Motor Inn, 18740
Pacific Highway South, seattle
WA 98t88. Basic registration is
$7.00 before July 1, 1980. $9.00
after that date; eco.nonettemnv
registration IS $6.00, $7.00 alter
July 1. and stuoent registration
IS $7.00. Features will include
onze orawrnca.tcrcrns. displays
and new equipment exhibits.
tours, and much more. Roy Neal
K60UE 01 NBC News Will be the
featured Saturday-nrqht ban
quet speaker . For additional de
tails. write John H. Brown
W7CKZ, Promotion Chairman,
SEANARC '80. PO Box 68534.

Seattle WA 98168.

NASHVILLE TN
JUL 27

The Nashville Hamfest will be
held on Sunday, Ju ly 27, 1980,
beginning at 8:00 am COT at the
Nat ional Guard Armory, stoco
Drive, Nashville TN. Admission
is $1.00 and tables are $3.00.
Ref reshments will be available
and the hamfest will be a ll
indoors. Talk-in on .90/.30.
For more information, contact
Radio Amateur Tr ansm itti ng
Society (RATS), PO Box 2892,
Nashville TN 37219.

WEST FRIENDSH IP M D
JUL 27

The Baltimore Radio Amateur
Television Society will hold its
annual BRATS Maryland Ham
fest on Sunday, JUly 27, 1980, at
Ihe H owa rd Coun ty Faf r
grounds, just oU I·70 and Route
32 at Route 144, West Friend
ship MD. Beginning at 8:00 am,
activi ties will be held rain or
shine. Talk-in on .631.03, .161.76,
and .52 simplex. For info rmation
or t able reservations, wr ite
BRATS, Box 5915, Baltimore MD
21208.

YELLOWSTONE
AUG 1·3

The Wyoming·Idaho-Montana
-utan Amat eur Radio Council
will hol d its Yellowstone Na tlon
al Amateur Radi o Convention on
August 1-3, 1980, at th e conven
tion ce nte r in West Yellowst one
MT. The convention wi ll feat ure
a full program starting Fr iday
morning and running th rough
Sund ay. Activit ies will inc lude
forums, con tes ts, c rafts,
movies, swap tables, dealers,
banquets, and m uch more .
There are hotel-mote t accommo
dations available adjoining the
convention center and RV parks
and campgrounds close by.
There are airports and gas avail
able in West Yellowstone. For
more information, write WIMU,
PO Box 20116, Salt LakeCity UT
84120.

MACON MO
AUG 2

The Tri-County ARC, NEMO
ARC, and Macon County ARC
will hold the zno annual North
Central Missouri Hamfest on
saturday, August 2, 1980, tram
9:00 am to 5:00 pm at the Macon
County Fairgrounds Park, High.
way 63 south. Macon MO. There
will be free parking, an enclosed



146.52 simplex. For advance
reservat ions and information,
ca ll Bud Hau ser WA2JUO at
(201)-797·8471 or (201 )-791 '()589.

FT BRAGG NC
AUG 16·17

The Cape Fear Amateur aa
dio Society'S 4th annual ham
fest wil l be nero on August
16-1 7, 1980, at the Main Officers'
Olub, FT. Bragg NC. Tickets are
$1.00 in advance and $2.00 at
the door. There will be 9,000
square feet of air conditioned
space avail able. Prizes will in
clude a TS·1 2OS, a triband beam,
a handle-talkie, and a rotor.
There will be a Saturday nigh t
social and a QCWA luncheon
meet ing on Sunday. Talk-in on
146.31/. 9 1, 147.93/ .33, and
146.52. Send an SASE to Marie
Presle r W A4Y MM, PO Box
35171, Fayetteville NC 28303, for
tickets.

August 10, 1980, at the Whitney
Park Senior Cen ter f rom 9:00 am
until 5:00 pm. There wi ll be free
overnight camping availab le
one mile from the si te at the
Sauk Rapids Lions Park. Food
will be available and Uncle
Tom's (W0CF) c hi li wi ll be
featured. There will be a swap
fest and prizes. For more infor
mation, writ e Will iam (Bill) R.
Zins WA00TO, RR 4, S1. Cloud
MN 56301 or phone (612)·253
3428.

LEXINGTON KY
AUG 10

The Bluegrass Amateur Radio
Society will hold its annual
ARRL Central Kentucky Btue
grass Hamfest on August 10,
1980, starti ng at 8:00 am at the
Fasig·Tipton Sa les Paddock,
Newton Pike, Lexington KY. Ad
mission is $3.00 in advance and
$3.50 at the gate. Th is fee ln.
eludes parking. There will be
grand prizes, hourly door prizes,
indoor exhibi ts and dist ributors,
a paved outside flea market,and
food service will be available.
Talk-in on 146.16/.76. For details,
write Bluegrass Hamfest, Atten
tion : Edward Bono WA40NE,
2077 Dogwood Drive, Lexington
KY 40504.

NORTH HAVEN CT
AUG 16-17

The South Central Connecti
cut Amateur Rad io Associat ion
will hold it s Super Scarafest '80
on August 16-17, 1980, at the
Ramada Inn, at Exit 12 of 1·91,
North Haven CT 06473. Booths
will be available. Features will
include a ham and computer

WILLOW SPRINGS IL flea market, an auction, special
AUG 10 events for non-ham spouses

The Hamtesters Amateu r and ch ild ren, and drawings for
Radio Club will hold its 46th pr izes throughout the show.
annual ham fest on Sunday, Prizes wi ll include a scud-state
August 10th, 1980, at Santa Fe low-band transceiver, a synthe-
Park, 91st and Wi llow Springs sized two-meter HT, a micro-
Road, Willow Springs IL (near computer, and a 6oo·MHz he-
Chicago). Gates will open at 6:00 quency counter. Admission will
am. Tickets at the gate are $3.00 be $4.00, pre-registration before
each or $2.00 each in advance. Ju ly 1, and $5.00 at the door for
There will be free coffee for the both days. Talk-in on 146.011
early birds, games for the kids, 146.61. For further information,
prizes for the YLs, and the world- writ e Super Scarafest '80, PO
famous shoppers' row. Children Box 5265, Hamden CT 06518, or
under fifteen are free. For more call Jeff Wayne K1YLV at (203)-
information and advance tick- 281-6038 between 9:00 am and
ets, send an SASE and a check 9:00 pm EST.
to Hemtesters Amateur Radio11
Club, PO Box 42792, Chicago IL HUNTSVILLE AL
60642. AUG 17

The North Alabama Hamfest
will be held on Sunday, August
17, 1980, at t he Von Braun Civic
Center in Huntsville AL. Admis
sion is free. There will be prizes,
exhibits, forums, an atr-concl
tioned indoor flea market, and
lad ies' activi t ies. Tours of the
Alabama Space and Roc ket
Center are avai lable for the taml-
fy. A ham fes t supper wi ll be held.
on Saturday night. A limited
number of camping sites wi th
hookups are avai lable at the

OAKLAND NJ
AUG16

The Ramapo Mountain Ama
teur Rad io Club will hold its an
nual flea market on Saturday,
August 16, 1980, at the Ameri 
can Legion Hall, Oak Street,
Oakland NJ. Indoor tables are
$5.00 and tail gating is $3.00.
There is no admi ssion fee for
buyers. Refreshments will be
available on the prem ises. Talk
in on 147.49/146.49 WR2AHD or

BURLINGTON Vi
AUG 9·10

The Burlington Amateur Ra
dio Club will hold its annual tn
ternational Hamfest on Aug ust
9-10, 1980, at the Old Lantern
Campground, 14 miles south of
Burlington VT. Admission is
$4.00. Planned events include a
flea market , commercial exhibi
tors, interesting and useful door
prizes, and the tradi tional can
Am tuq.ct-war. Talk -m on .341.94.
For more information, contact
Hap Preston W1VSA, PO Box
312, Burlington VT 05402.

ANGOLA IN
AUG 3

The Steuben County Radio
Amateurs will hold their 22nd
annual FM Picn ic and Hamfest
on Sunday, August 3, 1980, at
Crooked Lake, Ango la IN . Ad·
mission is $2.00. There will be
pr izes, picnic-style BBQ chick
en, inside tables for vendors and
exhibitors , and overnight camp
ing (with a fee charged by the
county park). Talk-in on 146.52
and 147.81/.21.

LEVELLAND TX
AUG 3

The Hockley County Amateu r
Radio Club and the Northwest
Texas Emergency Net will soon
sor their 15th annual picnic and
swapfest on Sunday, August 3,
1980, beginning at 8:00 am attne
ci ty park in Levell and TX. This is
an event for the entire fam ily. A
$3.00 reg istration fee is request
ed but not requ ired. Lunch will
begin at 12:30 pm with a bring·
your-own-picnic-basket lunch.
There will be swapping all day,
with tables provided . Talk-in on
146.28/.88.

CEDARTOWN GA
AUG 10

The Cedar Valley Amateur
Radio Club will hold its annual
Cedar Valley H a mte s t on
August 10, 1980, from 8:00 am to
4:00 pm at the Polk County Fair
grounds, on US 278, two miles
east of Cedartown GA. There
will be food , dr inks, and prizes.
Talk-in on 147 .721.12 (WR4AZU).
For more information, contact
J im T. Schliestett W4IMQ, Sec
retary, Cedar Valley ARC, PO
Box 93, Cedartown GA 30125, or
phone (404)·748-5968.

ST. CLOUD MN
AUG 10

The SI. Cloud Radio Club will
ho ld its annual hamfest on

area for commercial displays,
food available on the grounds ,
and YL activit ies. Tailgaters are
welcome. Tickets for the prize
draw ing will be available for
$1.00 each at the door. The ma
jor prize will be either a color TV,
an all band receiver , or a hand
held two-meter tra nsce iver.
Talk-in on 146.52, 147.691.09, and
146.07/.67. For more rn torrna.
ti on, con tac t Charles Coy
WB0ENV, 601 McKinley, Mober
Iy MQ 65270.

JACKSONVILLE FL
AUG 2-3

The Jacksonville Hamtest As
sociation is pleased to an
nounce that the 1980 Jackson
ville Hamfest and ARRL Florida
State Convention will be held on
August 2·3, 1980, at a new loca
tion, the Orange Park Kennel
Club at the intersect ion of 1·295
and US Highway t7. Advance
regist ration is $3.00 and is evan
able from Jacksonville Hamtest,
1249 Cape Cha rles Aven ue,
At lantic Beach FL 32233. Price
at the door will be $3.50. A large
indoor swap mart will be fea
tured, with tables avai lable at
$5.00 per day. The table reserve
t ions can be ordered from Andy
Burton WA4TUB, 5101 Younis
Road, Jacksonville FL 32218. In
teresting programs and forums
are planned, as well as door
prizes and many manufacturer
and dealer exhibits. Plenty of
family activities are available
close by . The headquarters
hotel is the Bes t Western
located just ac ross the street
from the namtest. Special rat es
of $23.00 single and $28.00 dou
ble are available; reservations
should be made through the
local number (904)·264-1211 to
get the low rates. A special DX·
ers' forum and dinner banquet
will featu re a Spratly Island
presentation by Stu Woodward
K4SMX. Also, Bill Barr N4NX will
present a show on the VP2KC
world record effort of over 32
million points in the CQ WW
contest (1979). Reservations for
the banquet can be obtained for
$11.50 each by wri ting N4KE,
258 Wesley Road, Green Cove
Spring FL 32043. For the t ty-In
ham, Herl ong Airport is the
c losest land ing site. Free week
end parking and rental autcmo
biles are avai lable . Phone
(904)-783-2805 for more lnforrna
tron . For more general informa
tion, wri te JHA, 91 1 Rio SI.
Johns Drive, Jacksonville FL
3221 1.
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VBCC on a ttrst-come-ttrat
served basis. Flea market tables
are available for $3.00. Talk-in on
3.965 and .341.94. For more mtor
mation, write NAHA, PO Bo x
423, Hu ntsville Al 35804.

WARREN OH
AUG 17

The Warren Amateur Radio
Association will hold its 23rd
hamfest on August 17. 1980, at
Trumbull Branch, Kent State
Univers it y. There will be five
ac res o f fle a marke t, tec h
fo rums, OX prog rams, inside
dealer displays, and XYl ac
tivi ties. For further information,
QSl to WARA, PO Box 809, War·
ren OH 44482.

BEAR DE
AUG 17

The Filth Annu al New Delmar
va Hamtest will be held on Sun
day, August 17, 1980, at Glory.
land Park, Bear DE. Admission
will be $2.00 in advance and
$2.50 at the gate. Tailgating will
be $2.50 and tables under the
pavilion, $4.00. Prizes, food and
drinks wi ll be available. Talk-in
on .52 and .131.73. For more in 
formation. send an SASE to
Stephen Momot K3HBP, 14
Balsam Road. Wilmington DE
19804. Make checks payable to
Delmarva Hamfest, Inc.

REND LAKE IL
AUG 17

The Shawnee Amat eur Radio
Assoc iat ion Hamfest will be
held on August 17, 1980, at the
North Marcum access area on
Rend lake in southern Illinois.
Complete recreat ional facilit ies,
including beach and cam psites,
will be available. Talk-in on
146.25/.85, 146.52, and 3.925.

TACOMAWA
AUG 23·24

The Radio Club of Tacoma
(W7DK) will ho ld its annual Ham
fair on Au gust 23-24, 1980, at
the campus of Pacif ic lutheran
Univers ity , 122nd and Park
Avenue. Registration is $4.00
and the banquet is $6.00. Events
incl ude a f lea ma rket, door
prizes, commercial displays, a
banquet, a loggers' breakfast,
seminars, and much more. Talk·
in on .881.28. For additional in
formation, contact Joe Winter
WA7RWK, 819 No. Mullen,
Tacoma WA 98406 or phone
(206r75g.9857.

LA PORTE IN
AUG 24

The annual laPorte County
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Hamtest will be held, rain or
shine, on Sunday, August 24,
1980, at the County Fairgrounds
on Highway 2, west 0 1 laPorte
IN (50 miles SE of Chicago).
There will be an outdoor paved
flea market area, indoor tables
at $1.00 each, and overnight
trailer hookups available on site
for early birds. Advance tickets
are $2.00. For reservation or in
formation, send an SASE to PO
Box 30, l aPorte IN 46350.

MARYSVillE OH
AUG 24

The Union County Amat eur
Radio Club will hold its fourth
annual Hamfest-BO on Sunday,
August 24, 1980, at the Iatr
grounds in Marysville OH . There
will be a free gale until 10:00 pm
Saturday: then admission is
$2.00 each or $1.50 in advance.
Features will inc lude free over
night camping, f ree movies Sat
urday night, breakfast served all
night until 10:00 am Sunday,
many prizes, includ ing a Ken
wood TR·2400, a flea market,
ARRL forums, and MARS and
FM meetings. For more intorma
tion or advance ticket s, write
UCARC, 13613 US 36, Marysville
OH 43040, or phone (5 13rM4·
04<l8.

SEWEll NJ
AUG 24

The Gloucester County ARC
will hold its second annual ham
fest on Sunday, August 24, 1980.
from 8:00 am to 3:00 pm at
Gloucester County COllege ,
Tanyard Road, sewell NJ , Trek
ets are $2.00 in advance ,$2.50 at
the door, and dealers' and tail
gaters' admiss ion is $5.00 . Ta il·
caters can set up at 7:00 am and
indoor and outdoor spaces will
be available. There will be tcoo
and prizes. Talk-in on .52 and .781
.18. For information and ti cket s,
co ntact Bob Grimmer KN2QWO,
229 William Avenue, Barrington
NJ 06007.

SYDNEY NS
AUG 29,SEP 1

The Sydney Amateur Radio
Club wi ll host the 1980 Maritime
Convention, Ham Ceilidh 80, on
labor Day weekend , August 29
- September 1, 1980, at the Isle
Royale Hotel , Sydney, Cape
Breton Island, Nova Scot ia,
Canada. There wil l be plenty o f
free parking and shoppi ng for
the ladies. The program will in
elude many items 0 1 interest
and will cater 10amateurs along
with their XYls. Friday evening,
August 29, will be a special
event with regis tration and a
ham cet- tccetner. For more in-

formation, contact the Sydney
Amateur Radio Club, Box 1051 ,
Syd ney, Cape Breton , No va
Scolia CAN B1P 6J7.

GEORGETOWN Il
AUG 30·31

The IlIiana Repeater System,
Inc., amateur radio club will hold
its 11th annual Danville, Illinois,
Hamfest, Saturday and Sunday,
August 30·31, 1980, at the
George town , I ll i no i s , Fa ir
grounds. Advance gate dona
tions are $1 .50 per adult ; $2.00 at
the gate, w ith children 14 years
and younger free. Activities will
include two days o f flea
markets, commerci al exhibitors,
RTTY setups, an Ant ique Wire
less Assoc iat ion d isplay , a
home-brew builders contest, a
USAF MARS station, and other
inte rests. Mea ls and refresh·
mente will be served both days
and overnight camping facilities
are available. For more mtorma
non or advance tickets, send an
SASE to uuana Repeater sve
tern, Inc " PO Box G, Cat lin IL
61817.

PECATONICA IL
AUG 31

The thi rd annual Rockfo rd
Hamfest and Illinois State ARRl
Convention will be held at the
grand exhibit ion hall at the Win·
nebago County Fairgrounds at
Pecaton ica, just west 0 1 Rock·
ford on US Route 20. Tickets are
$2.00 in advance or $2.50 at the
gate and are available from any
RARA member. They may also
be obtained by mail by wri ting to
RARA, PO Box 1744, Rockford Il
611 10 and inc luding a bustness
size SASE. Food and campsites
(with electric and sanitary nook
ups) will be available, as well as
plenty of free parking . For flea
market dealers, there will be 300
tables available at a nominal
charge. There will be speakers
and forums, demonstrat ions
and discussions, and prizes.
Talk-in on 146.011.61 Rockford
repeater, or 146.52.

MARSHALL MI
AUG 31

On Sunday, August 31, 1980,
from 8:00 am to 5:00 pm, " Histor
ic Marsha ll' s" 72112 E. S. Team
wilt hold its Trunk 'n Trailer Bash
on the whOle block of615 S. Mar
shall Avenue, Marshall MI (1830
site of Michigan's capitol and
governor's mansion). The dona
tion is $2.00, spaces are $5.00,
and inside space is 50 cents a
foot. There will be free parking
and a huge consignment area

for the mini-swapper. For further
information, send an SASE to
K8UCQ, 110 Perrett, Marshall MI
49068.

PENSACOLA FL
AUG 31

The Five Flag s Amateur
Radio Assoc iation, Inc., w il l
hold its 1980 Ham-s-Rama on
August 31,1980, from 8:00 am to
4:00 pm at the Pensacola Munic·
ipat Aud itorium, Pensacola Fl.
Admission will be $1 .00 and
swap tables will be available for
$5.00 each. Additional rntorma
tion can be obtained by writing
to the FFARA, PO Box 17343,
Pensaco la Fl 32522.

MELBOURNE FL
SEP 6-7

The Plati num Coast Amateur
Radio Society will hold its 15th
annual hamfest and indoor
swap-eno-snco f lea market on
September 6-7, 1980, at the Mel·
bourne Civic Aud itor ium. Admis
sion is $3.00 in advance and
$4.00 at the door. Swap tables
are $5.00 per day. There will be
food and plenty of free parking
available, as well as awards,
forums, and meetings. Talk-in
on .251.85 and .521.52. For reser
vations, tables,and mrorrnaucn.
write PeARS, PO Box 1004, Mel·
bourne Fl 32901.

SOUTH DARTMOUTH MA
SEP 7

The South Eastern Massa
chusetts Amateur Radio Asso
ci ation wi ll hold its annua l pte
nrc and flea market on Sunday,
September 7, 1980, from 9:00 am
unt il 4:00 pm at the Stackhouse
Fairgrounds, Faith Street, South
Dartmouth MA. The rain date
will be September 14, 1980.
Sales space is $6.00 and tables
for rent are $4.00. There will be
free park ing, entertainment, and
food and beverages for sale.
Talk-in on 147.601147.00 or CB
channel 11 . For informat ion,
write SEMARA, PO Box P·l05,
South Dartmouth MA 02748, or
phone (617}-997·3674 or (617)
994·4838.

VALPARAISO IN
SEP 14

The Porter County Amateur
Rad io Club, Inc., w ill ho ld its an
nual hamfest on September 14.
1980. at the Porter County Fair
grounds, Va lparaiso IN . Pea
tured will be a flea market, teen
nical sessions, door prizes, and
bingo. Food will be available.
Advance tickets are $1 .50 and



and swap space, Talk-in on
146.10/.70 and .52/.52. For tur
ther information, contact Mark
Call N~MC, 4297 Redwood Ct.,
Boulder CO 80301 , or phone
(303r442-2616.

CHICAGO IL
OCT 16·19

Nat iona l Computer Shows
(Iormer ly Northeast Expost 
nons) will hold the Midwest Per
sonal and Business Computer
Show from Thursday, October
16, through Sunday, October 19,
1980, at McCormack Place,
Chicago IL Show hours are:
Thu rsday through Sat u rday,
11 :00 am t09:30 pm and Sunday,
11:00 am to 6:00 pm. Genera l
adult admission is $5.00. For fur
ther informat ion, contac t N a
tional Computer Shows, PO Box
678 Brookline Village MA 02147,
or phone (617)-524.()()()().

FRAMINGHAM MA
NOV 9

The Framingham Amateur
Radio Associati on wi ll hold its
annual fall f lea market on Sun
day, November 9, 1980, at the
Framingham Police Stat ion Drill
Shed, Framingham MA. Admis
sion is $1,00 and sellers' tables
are $6.00. Sell ers are advised to
pre-reqtster. Doors will open at
9:00 am . Talk-In on .75/.15 and
.52. For more informat ion or to
regi ster, contact Ron Egal ka
K1YHM, FARA, PO Box 3005,
Saxonville MA 01701, or phone
(617)-877-4520.

BOSTON MA
NOV 20·23

Nat io nal Computer Shows
(formerly Nor t heas t Exposi
tions) will hold the Northeast
Personal and Business corn
outer Show from Thursday, Ncr
vember 20, through Sunday,
November 23, 1980, at Hynes
Audi torium, Boston MA.

I need a schemat ic and/or c ir
cuit information for a suitable
noise-blanker circuit to use in a
Hammarlund HQ·180A receiver.

Robert F. Cann W4GBB
1606 Lochwood Drive

Richmond VA 23233

hamfest on Sunday, September
28. 1980, at the Lenawee County
Fairgrounds, Adrian MI. Fea
tured will be prizes, games and
programs. Tables are available
for $5.00 per a-toot space, $3.00
per a-toot space,$1.00 per a-toot
t runk space, and $2.00 for an in
s ide spa ce for your table. Talk-in
on 146.31/.9 1 and 146.52. For
ti cket and table information,
write Adr ian Amateur Rad io
Club, tnc ., PO Box 26, Adria n MI
49221 , or ca ll Bob and Salty Fay
of Sword Enterprises at (517)
263-3592.

ERIE PA
SEP 28

The Radi o Association o f
Erie, tnc., will hold it s HAMJ AM
1980 on Sunday, September 28,
1980, at the Rainbow Gardens at
Waldameer Beach Park, Erie PA.
Hours are from 9:00 am to 5:00
pm. The $3.00 admission fee in
c ludes a chance for the main
prizes , hourly door prizes, and a
free cup o f coffee. Featured will
be commercial displays, huge
ou tdoor f lea market ($1 .00 per
car space), large indoor di splay
area (tables available at $5.00).
Food will be available on site.
Ta lk·in on 146.34/.94 (primary)
and 146.22/.82 (secondary). For
informati on about overn ight
parking and other details, wr ite
Lee Robinson WA3HJC, HAM·
JAM Chairman, PO Box 844, Erie
PA 16512.

BOULDER CO
SEP 28

The Boulder Amateur Radio
Club will hold Barcfest '80 on
September 28, 1980, beginning
at 9:00 am at the Boulder Na
ti ona l Guard Arm ory , North
Broadway, at the city limits,
Boulder CO. There will be an
auction and a snack bar. Ad
mission is $2.00 per family and
includes a door prize drawing

able to accommodate a tower, a
large log period ic antenna and
h igh power. Those with a s ite or
suggestions should contact me
at the address below.

Dick Dillman N6VS
435 Utah Street, No.4

San Francisco CA 94110
Phone: (415r864·6320

I need a blower motor assem
bly PIN DEB067-A01 and power

Brian Stoll N8AFX
3025 Brockman

Ann Arbor MI 48104

I
tran sformer PIN PU015·A01
(Waterman Products Co., lnc.,

~~~~'--''--'~~~~~':''::-___________ Philadelphia PAl for an OS·511
:.. USM·24C oscilloscope. I will pay

a reasonable price for these
parts.

Elmer H. Melvin WA8DJY
SOSO New Market Road

Hillsboro OH 45133

ADRIAN MI
SEPT 28

The Adr ian Amateur Radio
Club will hold its 8th annual

TYSON S CORNER VA
SEP 27·28

The Nationa l Capi to l DX
Association will sponsor DXPO
80 on Saturday and Sund ay,
September 27·28, 1980, at the
Ram ada Inn, junction o f Rte. 7
and 1-495, Tyson s Corner VA.
Saturday's half-d ay session will
include Phase I of the DXPO Pro
gram, an Attitude Adjustment
Party, and a banquet with prizes
and surprises. Sunday's session
will feature Phase II of the DXPO
Program. Unless you have pre
viously attended DXPO, write to
Dick Vincent K3AO, Rte. 1, Box
230, Bryantown MD 20617, for
more information. If you have
any program suggest ions, con
tact John Boyd W4WG , 8424
Reflect ion La ne, Vienna VA
22180.

the Chemung Country Fa i r
grounds on September 27,
1980. Featured will be an ARRL
Forum and talk by Atlantic Divi
sion Director Jesse Bieberman
W3KT. Also on the agenda is a
sim ilar forum and discuss ion
with off icials f rom the Federal
Communications Commiss ion's
Buffalo NY o ffice. Therewill bea
free outdoor Ilea market and
some indoor spac e, as well as
several electronics dea lers from
across the northeast. The usua l
abundance of prizes and good
food will be part of thi s year 's
event once again. Gates open at
8:00 am . Advance sale t icket s
are ava ilable from John Breese
WA2FJ M, 340 West Avenue,
Horseheads NY 14845 at $2.00
each (save a dollar per ti cket o ff
t he ga te price!) . Talk-in on
147.961.36 , 146.101.70, and .52
simplex.

I need any informat ion on
hints, kinks, and modificat ions
for the Yaesu FT·101E. 1am will 
ing to pay.

Greenpeace, the anti-whaling
organi zat ion, is in need of a San
Francisco Bay area site for it s
ham stat ion. The sit e must be

IHam Help

ElMIRA NY
SEP 27

The5t h annual Elmi ra lntema
tional Hamfest will be held at

LOWER BURRELL PA
SEP 21

The Skyview Radio annual
swap and shop will be held on
September 21, 1980, at Sokol
Camp, Lower Burrell PA, f rom
12:00 noon to 4:00 pm. Regist ra
tion is $1 .00 per ham, and XYLs,
YLs, and chil dren are free. There
will be plenty of pa rking and lots
of shade. Talk -in on .04 and .64.
For more informat ion, send an
SASE to Jim Jackson K3VRU,
RD 1, Box 7A, Apollo PA 15613.

tickets at the gate are $2.00.
There w ill be dealers and corn
mereta! exhib itors, as well as
free indoor and outdoor space.
Gates will open at 6:00 am. Talk·
in on 147.96/.36 and 146.52. For
ti ckets and informat ion, write
Charles Baker W9SJN, PO Box
251, Portage IN 46368.

FINDLAY OH
SEP 27

The Findlay Radio Club wi ll
hold its 38th annual Fi nd lay
Hamtest on Sunday , September
27, 1980, at a new location, the
Hancock Recreational Center,
just east of 1·75 exi t 161, on the
north edge of Findlay, 40 miles
south o f To ledo. T ickets are
$2.00 in advance and $2.50 at
the door. Reserved tables are
$2.50 per ha lf . The re will be
forums on Saturday eveni ng and
setup Sunday at 5:00 am. Main
prizes are a TS·120S with sup
pl ies, two TR·2400s, and an
AT·120 matcher. For tickets, ln
formation, and reservations,
send an SASE to PO Box 537,
Find lay OH 45840.

PHILADElPHIA PA
SEP 25·28

Nation al Computer Shows
(former ly North eas t Ex posi
tions) will hold the Mro-Atreouc
Personal and Business Com
puter Show from Thursday, Sep
tember 25, through Sunday ,Sep
tember, 1980, at the Phlta.
delphia Civic Center, Pnnaoef
phia PA. Show hou rs are: 'rhurs
day through Saturday, 11:00 am
to 9:30 pm and Sunday, 11 :00 am
to 6:00 pm. General adult admis
sion is $5.00. For further in for
mation , contact Nat ional Com
pute r Show s , PO Box 678
Brookline Village MA 02147, or
phone (617)-524·0000.
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KLM's SSV 80·40-15.

New Products
from page 28

parallel mode, the two filters
can be used 10 peak the mark
and space signals used in Any
and ASCII transmissions.

Because the Signal Enforcer
is an audio filter, it can be
hooked in line with the audio
output of a receiver so thai no
connections inside the receiver
are necessary. It can be used in
line with the receiver speaker,
headphones output, or other
audio outputs from the receiver.
The Signal Enforcer will drive up
to 2 Watts through an a-ohm
speaker. The audio output is ad
justed through a volume control.

Each Signal Enforcer filter
has its own " l uning eye" in
dicator, peaklnotch switch ,
bandwidth control, and frequen
cy control. The tuning eyes are
LEO indicators that make tuning
fast and simple. Each tuning eye

has its own very narrow filter.
When one of the Signal Enforcer
filters is tuned to the heart of a
signal, its tuning eye will blink
simultaneously with the signal's
audio output. Under crowded
band condi tions, it is very dif
ficult to tune signals without the
aid of the tuning eyes. The Slq
nat Enforcer is the only filter
that offers that essential feature
on both filters.

The high quality of the filters
allows the bandwidth to remain
constant once it has been set by
the operator, regardless of the
frequency tuned to. The filters
are continuously variable in
bandwidth from less than 30 Hz
to over 1000 Hz. Their audio
frequency range runs from less
than 150 Hz to over 3000 Hz.

Ultimate serviceabili ty has
been designed into the Signal
Enforcer. If service or repair is
needed, the modular design will

a llow for nearly immediate
replacement and tum-around.
All Internal boards, comoo.
nents, and craftsmanship ereet
the highest quality.

Front-panel controls on the
Signal Enforcer include
POWER, POWER INDICATOR,.
VOLUME, BANDWIDTH 1,
BANDWIDTH 2, FREQUENCY 1,
FREQUENCY 2, TUNING EYE 1,
TUNING EYE 2, PEAK/NOTCH
switch 1, PEAK/NOTCH switch 2
and PARALLEl/CASCADE
mode switch. Back-pane! inputs
include SIGNAL INPUT (RCA
jack) and DC INPUT (2.5mm
jack). Back-panel outputs in
clude EXTERNAL SPEAKER
(3.5mm phone jack), EXTERNAL
HEADPHONES ('I." phone
jack), and RnY DEMODULA·
TOR OUTPUT (RCA jack). The
Signal Enforcer has its own m
temal power supply and ca n be
run from 115 V ac at 60 Hz, 220 V
ac at 50 Hz or from an external
12 to 18 V oc power source.

The Signal Enforcer is in a
tan, cream, and brown enclo
sure about 2'/2" by 8" by 6". It
comes with operator's manual
and all necessary connectors
used on the unit.

For further information, con
tact: Kantronics, Inc., 1202 E.
23rd Street, Lawrence KS 66044.

KlM'S SSV 80-40·15

The SSV 8().40·15Is the latest
addition to KLM's series of ver
tical multiband antennas, fea·
turing broadband response on
80, 40, and 15 meters. The SSV is
freestanding, with the lower half
made up of three electrically
active tripod legs. Excellent OX
is possible because the con.
figuration of the legs con
tributes to a low angle of radia
tion on each band. Two of the
legs are hinged at the base,
allowing the SSV to be easily
raised by two men. Only modest
base preparations are needed.
The upper half of the SSV is a
single telescoping whip section.
It is quite flexible and survives
high winds by bending over to
reduce its own wind load. AI·
though the SSV stretches over
60 feet above ground, no guying
is necessary. Its overall weight
is only 88 Ibs., and the nominal
leed impedance is 50 Ohms.

A lull V. .wave resonance is
possible on 80 meters through
the use of one tripod leg and the
upper whip section. The adjust
able tip allows the SSV to be
tuned from below 3.5 MHz to 6.5
MHz, in 3OO·kHz steps, at 1.5:1

vswr or better.
The 40·meter resonance is

quite broad thanks to the effec
tive diameter of the base V.
wave (two of the t ripod legs).
Wide-range tuning is possible
from 6.5 MHz on up. Perfor
mance on 40 meters appears
better than a standard crouno
mounted 'I.·wave vertical be
cause shock excitation of the
an-meter section improves the
radiation pattern.

Performance of the ·I.-wave
ts-meter section is also im
proved by shock excitation of
the an-meter section. The vswr
curve is very broad, wi th little
change from band edge to band
edge. Performance approaching
a full wwave vertical is also
possible on 160 meters simply
by adding inductance at the
base of the antenna.

Experimental uses for the
SSV abound. A wind spectrum
vswr plot shows three more
naturally occurring resonances
that fall very close to the three
new HF bands authorized at
WARC '79 (10, 17, and 24 MHz)
and are usable with slight retun
ing.

High-quality materials are
used throughout the SSV. All
alumi num tubing is drawn
seamless 6063·T832 al loy .
Tough fiberglass insulators are
used to insulate the SSV from
ground and insulate the reso
nant sections. Base mounting
anchor plates are supplied.

For more information, con
tact KLM Electronics, Inc., PO
Box 816, Morgan Hill CA 95037;
(408)-779-7363. Reader Service
number 480.

NEW HUSTlER FIVE·BAND
TRAP VERTICAL FIXED

STATION ANTENNA

Hustler recently introduced
the new Model 5·BTV, a five·
band trap vertical fixed station
antenna. The unit covers 10, 15,
20, 40, and 80 meters (tunable to
75 meters). The 5-BTV consists
of the popular Hust ler Model
4·BTV, RM-BO-S resonator, and
spider assembly, in one UPS
shippable carton.

In restricted or unlimited
space locations, the Hustler
5-BTV delivers top signal perfor
mance, consistent contacts,
f ive-band operation, and com
plete coverage. Use one teecune
of any convenien t len g th .
Switching or matching devices
are not required.

The total antenna length is
25'5"; it is constructed of the
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see-cere new Four-Silt ThinScan pocket scanner.

f inest qua lity neat -treated
seamless al uminum and al l
s t ai n less s t eel hardware .
Mounts to any 13/. n O.d. veruca t
support. Vswr is better than
1.6:1 at band edges and up to
100 kHz bandwidth on 75 or 80
meters. Power capabili ty is the
full legal limit on SSB and CWo
For further information, contac t:
Hustler, Incorporated, 3275
North B Avenue, Kissimmee FL
32741 . Reader Service number
477.

NEW BEARCAP POCKET
SCANNER HAS FOUR BANOS,

SIX CHAN NELS

Weighing a mere 10 ounces
and measurin g just2 'I. n wide by
t " thick, the new Bearcat " Pour
Six 'rhrns ca nr pocket scanner
recent ly introduced by Electra
Company is des igned as a
reli able, high·performance
sc anner especially f or t he
fireman , paramedi c, or other
professional on the move. Small
enough to s lip easily Into a shirt
pocket , the li t tle un it never
theless can receive any mix of
si x channels on fou r bands (high
and low VHF, UHF, and UHF 'T'
public service bands). It scans
the six crysta l-controlled fre
quencies at the rate of fifteen
channels per second and has
built·ln scan delay. The radio
also features Electra's patented
Track Tun ing on UHF for op
timum performance across the
entire band. Each channel has a
lockout contro l to permit the
listener to bypass those not of
c ur ren t Interest. A SC A NI
MANUAL function switch lets
the user select and hold any o f
the six chann els manually; LED
indicators show the channels
being scanned.

NEW HY·GAIN AMATEUR
CATALOG INCLUDES MORE

THAN 100 PRODUCTS

Hy·Gain . a d ivis ion o f Telex
Communications, Inc.• has pub
lished a new 24·page catalog
featuring over 100 base and
mobile antennas, towers, rota
tors, microphones, headphones,
boom mike headsets, and ac.
cessortes for the amateur radio
operator.

A full line of desk and hand
mikes, the new HDR300antenna
rotator, and a series o f seven
crank-up antenna towers are the
newest additions to the Hy-Gain
amateur offerings. The catalog
contains detailed speci fications
on all products, including swr
curves on all base antennas.

For a copy of this catalog
(#AM 2504), contact: Kit Kitterer,
Hy·Ga in, Division o f Telex c om
munications, Inc., 8601 North
east Highway Six, Lincoln NE
68505. Reader Service number
484 .

HUSTLER 2·M ETER FIXED
STATION MOUNTING KIT

A new mounting kit , Model
MKA-2, is now available for con
verting Hust ler's line of series
fed mobile VHF antennas to
f ixed station operation. With the
appropriate VHF antenna in
stalled and tuned, the MKA·2 is
ideally sui ted for temporary f ield
day use or permanent mstaua.
tion for local a sos.

The MKR·2 rad ia l kit consis ts
of a heavy-duty zinc-plated mast

bracket and hardware wi th three
19" decou pling radi als for cor
rect feedpoint impedance. It ac
cepts any VHF antenna with a
standard 318" x 24 thread.

For further informat ion, con
tact: Hustler, Incorporated, 3275
North B Avenue, Kissimmee FL
32 741. Reader Service number
483.

Ruggedly constructed to take
the punishment o f cn-tne-cc
profess ional service, the tr im
new pocket scanner has easy
to-operate recessed contro ls, an
anodized aluminum front panel,
and flexible rubber ducky anten
na (an interchangeab le wire
antenna is also supplied). Ex
tremely versat ile, the rad io will
operate from external power as
well as from in ternal batteries. It
also has prov is ion lor an op
t ional external battery charger.
earphone, and external speaker.
Complete information on the
new unit Is ava ilable from Beer
cat retailers or directly from
Ele ctra Company, PO Box
29243, Cumberland IN 46229.
Reader Service number 476. Hustler's new MKR·2 mounting kit.
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editorial by Wayne Green

CASIO WATCH

When I visited Hong Kong last
year, one of the exhibits in the
consumer electronics shOw had
a relatively inexpens ive digital
watch with a calculator buill in.
This could have been sold in the
US for around $150 and looked
like a winner to me .. . parttcu 
larly when com pared with the
almost identical Seiko at about
double that price .

The watch also had a stop
watch function, the day and
date, plus an alarm. It wa s the
gadget lover's delight. The cat
culato r function required a ball
pen or penc il to operate the
keys, but this wasn't all that
much of a drawback . 01 course,
th is developed at a time when I
switched over 10 those Pilot
Razor Po int plastic-tipped pens
... which were completely in
com pa ti ble with the watch.
That' s the way life goes . . . I'm
almost used to it .

Once you have a calculator
watch , you would be surprised
at how many th ings come up
which need instant calculati on
... particularly if there is an ap
preciat ive audience . Great toy,
but rather c lumsy to use.

Then, just recently, ads ap
peared for the new Casio catcu
rater watch. Sherry d id some
last work and rustled up one lor
me to try out. Fantast ic! Here
was a calcu lator with buttons I
could operate w ith my lingers
... wi th ease ! Casto came up
with a little c ircuit which makes
It so that even if my fi nger
touches a second button as I
press down, only the first button
touched will function and o thers
are ignored.

The Casto C80 is half the
pri ce of the Mikado ... is
backed by a major organization,
so service should be a snap . . .
weighs perhaps one third the
we ight of the o lder ca lculator
watches (you won't believe how

Don Poulin W1MXC managed
to keep up with the act ivity at
the ARRL booth. Don is one of
the organizers of the popular
Boxborough hamtest which will
be along in October.

Hams o f all ages kept the bid
ding go ing on a wide variety of
ham gear , test equ ipment ,
home-built rig s, and just plain
junk ... much 01 which we will
pro bably see at the next New
England auc tion.

Here are the Tufts booth and
Chuck Mart in WA1KPS. Tulls
had a lot o f everything with
them, but the sal es were mostly
small items ... qu ite a bit dif·
lerent from 1979, when many big
ticket items sold and the net
sales were almost double those
of this year. One tact Is mescec 
able: It is a lot more difficult to
sell this year.

The auction wa s held this
March near Manchest er at the
Bedford Sheraton convent ion
facil ity. Hams packed the place .
A lot of used ham gear changed
hands. Here we see the auction
in full swing.

having problems with manufac
ture rs, even if they are in
Chapter 11 , they may be able to
get help via the California State
Consumer Protection Agency in
Sacramento.

NEW HAMPSHIRE AUCTION

One o f the livelier ham clubs
in New Hampshire is the Inter
state Repeater Society (hate the
acronym) o f Derry. In the past,
they have held their yearly auc
tion in the winter, but the coin
c idence of major snowstorms
and their auction date finally
convinced them to change it to
early spring .

Where groups are not only
providing communications for
an event, but also providing a
message service fo r th e partici
pants, this poster may be need
ed . If so , please ment ion it and a
couple of these will be substnut
ed in the above package (ten
posters, $2). Of course ten of
these are also available for the
usual $2 handling. l et's make
sure that everyone knows that
amateur radio is providing the
serv ice.

s e r DIES

Another o f the ham firms
which went for the CB gold has
bitten the dust. This is Sideband
Eng ineers (SSE), once a weu
known ham name. While ham
sales are not doing wonderfully,
they are a bowl of cherries when
compared with CB equipment
sales.

By the way, if any hams are

Via Amateur Radio

To An, wIIere in ltIe Unijed Stiles

FREE MESSAGE SERVICE

blow our own trumpet and make
sure that both the general public
and the med ia know that ama
teur radio is providing the com
munications for an event, our
secret will be well kept and
golden opportunities to improve
the image o f amateur radio will
be lost.

A package of ten of these
card s is available for the token
payment of $2 to cover the cost
of packing and shipping. This
will not cover the cost of setting
the type, making the artwork,
making the negati ve, spott ing
the negative ready for use, mak·
ing the printing plates, pri nt ing
the po ster s , the c ardboard
stock, th e t ime spent in plan
ning th e proj ect , the cost of ad·
vertising and promot ing the
availability of the posters, and
o t he r su ch expenses. Who
wou ld pay a buck apiece to
make this a paying proj ect?

from page 6

As a result of the lessons
learned by the group at Col
orado Spri ngs which provided
the comm unications for the
1979 Nat iona l Sports Festival,
we rushed to make some post
ers which could be displayed by
ham groups indulg ing in simil ar
public service effort s. II we don't
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visible only in the Japanese
rnacazmes. When you visit over
there, you find that some of
these firms would like to export
equipment to be sold here, but
they are too small 10 set up the
necessary sales o ffices and a
repair center.

Those hams wh o jo in Sherry
and me on the October lour 01
the Orient will have a chance to
meet some of the smaller manu
facturing fi rms in Japan (as well
as Korea. Taiwan, and Hong
Kong) and look into the possi 
bili ty o f importing ham gear for
sa le here. For instance, row
many 01 you have seen a Sugi.
yama Electric 850 transce iver? II
goes from the 1.8 MHz 10 144
MHz bands! It has SSB, AM ,
CW. and FM modes, VOX, and
so forth.

Not even the old Cort landt
Street complex of rad io stores in
New York came close to the
mind -boggling coll ec tion o f
electr on ic s and co m pu t e r
stores in th e Akihabara sect ion
of Tokyo. You'll never be the
same.

If in terested, dro p a line to
Sherry for details. The trip costs
a bit over $2,000, and that in
cludes f irst-c la ss hotels, all
transportation, entry to con
sumer elect ronics shows in four
count ries, and more banquets
(great banquets) than you may
be able to handle.

POSTERS

COMMUNICATIONS
by

AMATEUR RADIO

W2NSD/i
NEVER SAY DIE



light it is), has the stopwatch
lunction built in, even with lap
time .. . keeps the day and date
for you ... and has two times
. . . 12 hours and 24 hours. You
can set the two t imes separately
so that when you are traveling
you have one on the time at
home ... or a ham can keep one
on Greenwich time and the other
on local time,

Oasro has come a long way in
the last year or two. I now find
mysel f ca rryi ng t he Cas io
watch, an MQ-1 calcu la to rl
watch pocket unit , and a Meto
dy-80 musical calculator/watch
... all by caste. The Mo.1 is
great for calculating date and
time differences as well as nor
mal calculations. The Melody·80
plays long, involved tunes and
gets people who haven't heard
one before all excited.

And every t ime I use my carcu
tater watch or pull ou t oneof the
other caste calculators, I offer a
prayer 01 thanks to Mort Kahn
W4KA, who I leel made this all
possible. Also, some c red it
should go to Bill Orr W6SAI , and
his part in making possible the
move of the world's electronics
industries to Japan from our
shores. Bil l, too, had a lo t to do
with this, the way I see it .

Surely I am exaggerating
when I suggest that one or two
hams may have been largely re
sponsible for the loss of billions
of dollars in the sales of etec
tronrc equipment such as televi
sion sets, hi-f i systems, ham
equipment, CB equipment, cat
curators, and digital watches.
To me, there seems to be quite a
clear-cut connection between
the events which seem to have
brought about this world
change in manufacturing and
marketing.

To trace the path which led us

to where we are. it is easier to
start from the present and work
our way back. First , let's start
wit h the ham population we
have today. We now have under
400,000 l icensed amateurs, of
whic h less than half are act ive.
In Japan, they have over 500,000
licensed amateurs of which over
400,000 are said to be active. I
think this is s ignificant.

Had the growth of amateur ra
dio in the US not stopped In 1963
for over a ten-year per iod, we
might today have an amateur
popu lation o f arou nd 1,680,000
wi th over one million active.
Would this really make any dif·
terence in the ability of our
country to develop and market
electronic products?

You better believe it! It is no
coincidence that the technologi
cal development o f countries is
proportional to the number at
hams in those countries. All you
have to do is think about the
si tuation lor a moment and
you 'll realize that while our tech
nical colleges turn out engi.
neers, few 01 them have any real
in terest in elec tron ics . .. or
else they would be hams.

I don' t know about you, but
I've known a lot of non-ham en
gineers and few have been
worth the powder to blow them
to hell. While about 80% of the
hams who get their licenses in
their teens go on to work in the
electronics or communications
indus try, only a relatively small
percentage go on to get their en
gineering degrees. Most of them
enter the work force as tech
nicians.

I would hesitate to say that
Sam Harris W 1FZJ was a typical
technician, but he certainly was
representative of the bet ter o f
the breed. Sam was the chap
who built the f irst working para-

met ric amplifier . He bu ilt it to
work on si x meters and it revolu
tionized the radar equipment o f
t he t ime.The fact is that the bu lk
of the technical development
work in electronics is being
done by technicians. And an
amazingly high percentage o f
these chaps who l ive and
breathe electronics are hams
.. • and started their careers as
hams.

What would be the state of
the art in elec tronic develop
ments in the United States if we
had twice as many engineers
and technic ians as Japan in ou r
labs and factories? I don't think
there is any way in the world
that I would be wearing a Casso
watch, watching a Sanyo porta
ble televis ion, and li stening to a
Sansui stereo. Nor would I be
carting around a Sony cassette
recorder and a Sony stereo per
tab le cassette pla yer.

I believe that the stopping of
the growth of amateur radio in
1963 has resu lted in the loss o f
much of the electronics industry
in our country and has cost us
bil lions of dollars in lost sales
over the last ten years.

So how do W4KR and W6SAI
fit into this pic ture? Well, Mort
Kahn was elected as direc tor of
the league In the late '50s and it
was he, I believe, who engi
neered the coup which suddenly
ret ired Budlong, t he general
manager. This left Mort firmly in
cont ro l of the l eague, which he
ran from his posit ion as Hudson
Division Director until he ap
parently got bored wi th it.

The l eag ue proposals in
1963, pushed through, 1 under
stand, by Kahn, and vigorously
promoted by Orr, called for tak
ing away most of the phone
bands from most o f the hams.
The plan so di smayed everyone

that growth stopped and sales
of ham gear dropped to about
15% of their previous level .. .
leading to the bankruptcy or dis
appearance of Hallicrafters , Na
ti ona l , Hammarlund, Harvey
Wells, and most of the other
firms in the ham business. This
also knocked ou t about 75% of
the ham dealers and brought to
an end the sa le of parts through
electronics stores in the quan
tities we had previously known.

For over ten years amateur ra
dio was in the doldrums, with
zero to negative growth. Only
the popularity o f FM and repeat
ers, the establi shment of study
classes organized by the repeat
er clubs, and the growi ng popu
larity of CB brought an end to
this stagnation.

The electronics industry was
particularly hard hit by the shut
t ing off of technicians and truly
creative engineers because the
average age of the newcomer to
amateur radio increased sub
stantially through this period
and fa r fewer o f the new hams
were entering the f ield lor career
work . The teenager in h igh
school who gets involved with
amateur rad io has an 80% likeli
hood of gett ing in to electronics
in some way ... the chap in his
30s and 4Os, coming in via CB
and ham classes, already has a
career and is unlikely to make a
career change at this ti me of
li fe ... so the resu lt has been
thai even though the amateur
rank s have been growing slowly
over the last five years, a much
smaller percentage of the new
hams have been going into in
dustry. The resu lt o f all this has
been an electronics industry in
the US which has had a negligi
ble in fus ion 01ham-technicians
and ham-eng ineers, while the
Japanese industry has been
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Corrections
growing to enormous propor
tions. fueled by youngsters wi th
radio and electronics deep in
their hearts,

In case you have any question
about the Japanese getting
st arted in amat eur rad io early,
all you have to do is take a look
at any of the Japanese ham
ma gaz in es . , . wh ich , by t he
way, are twice the thickness of
ours . . . and you' ll see hundreds
of pages 01 pictures 01 ham
clubs, most 01 them packed with
teenagers. Their ham clubs go
out for DXpedilions, special out
ings, fox hunts. and jambo
rees- and they are having a ball
w ith amateur rad io. The seed of
dest ruc t ion is planted early, in
high school, and the result is
that most of them are seriously
infected wit h the ham bug and
try to make it as contagious as
possible.

In the June issue of 73, I had a
picture of the development lab
at Yaesu, showing a couple doz
en of their technicians and engi·
neers. I wonder if we could get
together th at many such people
in the US, even if we emptied out
every US ham manufacturer's
test labs.

WHAT CAN BE DONE?

Since it was the development
of two or three thousand repeat
er clubs which got club license
classes going back in the mid
'70s and thus got amateu r radio
back into a growth mode for a
while, I suspect th at it w ill again
be the clubs which will be able
to turn the t ide and get amateur
growth back into the high
schools. It won't happen by ac
cident. Clubs will have to set
this as a goal and it will take a
tot of work to get our hobby into
a growth pattern of around 15%
or more. We have a lot of caret
ing up to do if we wa nt to have
any electron ics industry at all in
twenty years.

Both Kahn and Orr are get
ting along in years and some
thing should be done by Japan
to give them recognition for the
fantas tic change they neve
helped bring about. I' ll drop a
note to the editor of CO Ham Ra·
dio, the teading Japanese rnaqa
zine, and see what can be done
to right th is oversight.

Meanwh ile, if you are inte res t
ed in getting one of those Casio
COO watches, look lor ads for it
in 73... I hope you enjoy this
gadget as much as I do mine ...
and think olten and kindly of
Kahn and Orr.

160 73 Magazine . July, 1980

In the program listing which
accompanied my art ic le "Anten
na Engineer" (May, 1980), line
700 shows two left bracket s (0.

-

Please note that a new li ne
152 in my art ic le ("Prefix Chal
lenge," June, 1980) will save a
lot 01 misery for beginner users
of the program, a conclusion I
came to alter seeing my fellow

These should be up arrows (t).

Dennis Mitchell K8UR
30·5 Briarwood lane

Marlboro MA 01752

•

to,,,

"..

Revised Fig. 1, "Fun witn r oozte."

hams use it at a club meeting.
The new line should be:
152 PRINT: PRINT " IF 'READY'

SHOWS, ENTER CONT TO
GO ON": PRINT

Also, changing the number 19

Several component designa·
t iona were not included in the
schematic which accompanied
my article ("Fun with Foozle" )
which appeared in your June ts
sue. Enclosed is the complete
schemat ic.

Howard F. Batie W7BBX
Herndon VA

0 '-0'

to 38 in tine 3, column 3 of page
108 wi ll correct a misleading
suggestion that would mess up
a graphic .

Ron Gunn AG6P
Livermore CA



Reprinted from the Federal Regist er.
FCC

(h) At the end of an exchange of third
party communications w ith a eteuon
located in a foreign country. each
ama teur radio station sha ll also give the
ce ll sign of the station with which third
party communications WaSexcha nged,
IFll 00<- "'''>OIl F,lo<lo-,4--IIO; ,'...tol
alLlJ/OQ COO£ 1111..' ....

Commission'. rules. as set fortb in the
a tta~bed appendi Jl below, is issued
pu....uant to the authority con ta ined in
Section 4(i) and 303(r) of the
Communica tions Act of 1934. as
amended.

9. Pure uant to the applicable
procedures set forth tn 1 1.415 of the
Commission'l rules, interested pe rsons
may file commenls on or before July 16,
1980, and reply comments on or before
A ugust 15, 1900. All releva nt and timeiy
comments w ill be ~onsid ered by th e
Commission before fina l action is taken
in this pro~eedi ng. In re a~hing its
deciSion, the Cnmmission may take into
consideration information and ideas not
contained in the ~omments. provided
thaI auch information or a writing
indi~ating the nature and sour~e of l u~h

information ia piaced In the public file.
and provided that the fact of the
Comm i ~ si on's reliance on such
information is noted in the Report and
Order.

10, In accordance with the provisions
of 1 1AU' of the Commission' s rules, a n
original and 5 copies of all stalemenls,
briefs, or comments shall be furnished
the Commission. All comments received
In response to Notice of Proposed Rule
Mak ing will be a .' aHable for public
inspection in the Do~ket Reference
Room in the CommiSSion's Offi~e in
Washington, D.C,

11. Regarding questions On the mettere
covered in this document contact John B.
John ston, Rules Division, 1202) 254-6884.
Federal CommunicaHonl Commis.ion.
Willl,,,n J. Trlc.orioo.
Secrelary,

AppendiJI

I, Part 97 of the Commission's Rules i.
amended as follows:

I . In 1 97,84, paragraph (IJ is amended
and pa ragraph (h) is added to read al
follows:

f 91.94 Stlltion IdfIntilicatlol'l.
(a) Each amateur radio station shall

give its call sign-
(1) When it begins or ends each single

tra nsmission or ex~hange of
transmissions, and

(2) At lea st every ten minutes during a
transmission or eJlchange of
transmiss ionl.

•••••

radio ..rvice ..here ..ation operalOR an! l till
reqUired 10 Id enl if~ the I lahon with which
contaet h81 b..,n made. A .lm;lar
requirement .... deleted from lhe Citizen.
RadiO Service Rule. in 1915. 54 F.C.C. Zd 841.
40 FR 33007 (l975J.

Proponl

5. The Commilsion proposel to delete
the requiremen t tha t amateur radio
Italions Identify the stalion with which
they were in contact for all trenemreeten
exceptthese in" ol" ing lnternational
third party communi~atioO$.'

Intern ational third party
communications are excluded from the
scope of Ihe proposed amendment
be cause of the CommiSlion's obliga tion
to enforce the International Radio
Regulations. Article N3O/41, No. 63551
1561 of the Inlern aUonal Radio
Regulationa pro"ides, in part , tha t
" ••• li]t Is absolu tely forbidden for
amateur siations 10 be used for
trans mitt ing international
communicat ions on behalf of third
parties." The United Siaies doea have
bilalera l agreements wilh 29 countries
w hich permit third pa rty trefflc, but wilh
regard 10 other countries, the prohibitio n
Is stil! applicable. Without th e
Identification requirement preaenUy
Imposed by our rules, enforcemen t of the
prohibiUon would be very difficult.

6. We are also propos ing to extend
requirement that radio stations identify
the station with which they were In
contact where international third party
communication Ielnvolved, to
teleprinte r ccmmunicatlone. Heretofore,
teleprinter had been eJlcluded from ttlis
requirement. but there appears 10 be no
reason nol to require this type of
Identillcatlon, especially wh ere the
requirement woold strenglhen the
enforcement mectlanism available to the
Commission. and only minimally impact
the licensee.

7, Our proposal is not limited to only
those transmissions which lastlesl than
one minute. The arguments edvanced in
favor of ttlat proposition (i.e, that
contest operahons would be enhanced
• • oJ extend to the leiS restricti"e
propoaal w e hne adopted at well:

6. In view of the aho\'e, the pehhons
proposing to simpli fy station
Identifi cation requirements In the
Amateur Radio SeT'lke are adopted to
Il:e eJltentlhat they a re no t inconsistent
with this Notice. All proposals
con tained in the petitions which are
inconsislent with thi s Notice a re denied.
The propoled amendmen t of the

'Se. the Appondi. ror the complele I••, or t~.

p'"po..d . mendme"'

(1) Each Italion i. required to Identify itl
own tronl mia. ion; Iherefore there il no need
to reqlli... I ialiona 10 .1'0 Identify each olher,

IZ) The rem""sl of Ihl , rellrlclion wO\lld
redu"" channel UI"-8e, and tberefore reduce
channel CO"llealion,

(3J Thil amendmenl would benefil United
Slalel eml leur radio operalors e!lllaged in
conle,t operalion , by iDereo .iog the nnmber
of communicationa that could be completed
wilhln a ...1 period 01 time.

(41 The Amateur Radio Service ia!h. only

excha"l!e of lelegraphy (other lhan
telepri nter) or telephony tranomia.ionl
bet..een amateur alaliona, lho coil oign (0 '
seneraHy a""eptC<! netwoN< identifierl .holl
be given for the'lshoo, or lor a' ieasl one of
the gr""p of Italiona wilh which
communlcalln " 81 e. tl blil hed.

Two petitione rs request that the
Commission eliminate complelely Ihe
requlremenl tha t amateor radio
operltors identify the slation wilh which
Ihey were in contac t, atttle end of the
Ira smisslon. The Ihird petitioner ailO
favors elimina tion of this requirement,
e xcept that he would retain Ihe
restriction for intemalionalthird party
communi~ations.The fourltl pelilioner
requests thatthi. requirement be
elimina ted where Ihe enl ire exchange of
communi~ation lastslesl ttlan One
minule, In addition, one petil ioner
re quelt l that lhe rulel be amended to
a llow stations completing an exchange
in less tha n one minute to Identify
themselves at any time during the
eJlchange, rather Ihan at the beginning
and end of each transmission.

3, FCC monitoring observers sample
transmission a in progress, 81 well as the
beginning or end of transmissions. For
Ihis reeeon.fbe proposal to allow
identification at an y lime during a
transmiuion lao ling leu than one
minute ralher tha n at the beginning and
end of tranlmission, cannot be adopted,
If a dopted, thia propoaa l would preclude
FCC monitoring observe .... from
identifying the transmitting Italion. if.
for Ins tance, ttle observer bega n
monitoring the transmission after the
Ide ntificat ion was given.

4. The pelitioners, and others who
ha ve filed comments pursuant to tho.
Public Notlcea released by this
Commission, advance the following
arguments For amending 1 97.64(a)' .
requiremenl thaI amateur ra<lio
opera tors identify ttle station wilh whtch
ttley were In contoct, at the end of the
tra nsmisai" n.

41 CFR P.rt 91

fG.... Dock.t No. e()-136; RM_Zi1 0; RM_
n3i; RM-32e1 ; RM_330Z; FCC e()-lUI

Amending Rule. Concerning Station
identification Requirement.

AOENCY: Fede ral Communications
Comml. sion,
ACTION: Notice of Proposed Rulemak ing,

'UMMARY: The FCC proposes to amend
ala lion identification require menls in Ihe
Amateur Radio Service. The pres en t role
requires amateur ra dio stationl to
identi f~ the , ta tion wilh .... tlich contact
was made, nt the end of Ihe
transmiss ion. The proponl would
eliminate this requirement for all
communica lions eJlcept those lnvol\ling
Interna tional third party traffic. Ttle
adopllon of lhis proposal would reduce
~hannel usage, nnd would permit
nma teur radio opera lors to complele
their transmi. sions ln leiS time,
OAn:S: Commenls must be recei"ed on
or before July 16, 1900 and Reply
Commenls must be received on or
be fore August I S, 1980.
ADDRESS: Federa l Communications
Commission, Washington, D.C. 20554.
FOR FURTHEIIINFORMATION CONTACT:
John lon. ton, Private Radio Bureau,
{202J 254-6884,

Adopled, March 31, 1980,

Released: Aprii II, 1960.

In the matter of Amendment of Part
97,64(a) of the Amal eur Radio Service
Rules, PR Do~ket No. 110-136, RM- 291O,
RM_2939,RM-3261, RM-3 302,

1. The Commiuion hal before it four
pelilionl for rulemakiog separate ly med
by Jame s R. Seholt in 1977,/ohn C,
Kanode on behalf of the Potomac Valley
Radio Club in 1977. Arlington R.
Kaeding in 1976, and Stephen R. Ma nn
In 1978. The pe litioners requestlhat the
Commisaion conside r simpli fying the
Iden tifi~a tion requirementa for amateur
"dio s tationl . 47 CFR 97.64.

2.. Se~tion 97.84(0) of the Ama leur
Radio Service Ruin and Regulations
pro" idel that:

(a) An amalOur atotion Ihall be identifiC<!
by the Iran.minion of ItI csll . ign at Ihe
beginning and end of each Ilogle
transmission or ncbsnge of Iranami. aionl
.nd 01 inle",sl. not to exceed 10 minule.
during .ny lingle trlnlml..ion or nchange of
tran. milOion of more than 10 minutel of
du.allon. Addilionally, 81 lhe end of on

2317 Vance Jack50n Rd,San Antonio. TX 78213
(5 12) 734-7793

" mat,·" , "' I" ipm,'nl aN"""";". & anll'Tlna•.
" mal" ur .5< , ·om m.rr;al fl'pair ",,,.i<,'.

( :Olf. t'S" . h p"'l ..n~·",hl'rl"
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73 Magazine does not keep subscrip
tion records on the premises, there
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Awards
trom page 24

with news about the charitable
Mcrckullen (SJ9WULG5lGl ac
uvrty, the unique "state" on the
Norwecteo-swecteh borderline,
east of Oslo, fealur ing rad io
ca ll s LGSl G and SJ9Wl and a
lot more.

Recognizing the independen
cy of th is area, the Morokulien
activities have been stimulated
to benefit the handicapped ra
dio amateurs In Norway and
Sweden. Likewise, applicants
for the Morokunen Award find
thelr donated award fees going
to aid these less fortunate pe0

pie ... a cause all of us can be
proud to have assisted.

The Morokulien Award

This unique OX award is avail
able to licensed amateurs and
SWlers. Only contacts after Ju
ly, 1968, will count. Applicants
are asked not 10 send QSL
cards. GRC apply. Europeans
must co n t ac t LGS l G and
SJ9WL on two bands and on dif·
lerent days for a total of four
days of operat ion.

All other applicants must
work each 01 these same two
stations, each on a different
day.

You may forwa rd your appli
cation to the at tention of Ull
St randberg LA2ZN, Konqlev. 3,
N·2200 Kongsyinger, Norway.
Please be sure to enc lose an
award fee of US $3.00 or 8 IRCs.
Additional cont ributions are
most appreciated.

DX AWARD FROM ROMANIA
The Romanian Aadioamateur

Federation takes pleasure in en
nouncing the YO OX Club Award
available to ama teurs and SWl
stations the world oyer.

VO OX Club Award

To qualify for the VOOXC
Award , applicants in Europe
need to conlirm contact with
live (5) YO OX Club members;
stations outside Europe need
confi rm only two (2) YO OX Club
membership contacts. All QSOs
must be made after August 23,
1949, and may be made on any
mode or combination of modes
and any band in the HF, VHF, or
UHF segments.

To app ly , have your list
verified by at least two amateurs
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and send your list with US $1 .00
or 7 lACs to: F R A (YOOXC), PO
Box 1395, A 76100 Bucuresti 5,
Aoman la.

As of January 1, 1978, t he fol
lowing YO OX Club members
count towards this award:

Y02: ABW, AVP. BA, BB, BN,
85, BU, BV, CO, FP. Gl, GZ, IS,
KAB, KAC, KA A, OY, RA, VB. VF.

Y03: AA.J, AAO. AC. AVE,
BAA, CR, OZ,FF. FU,JF, JU.JW.
KAA, KBC, KSO, NN, OK, 0 0 ,
AD, AF, RG, AK, AO, AX, VN, YZ.

Y04: ASG, CS. CT, HW, KAK,
KBJ , KCA, WO, WU, XF.

YOO: AFJ, AMO, ATV, AUG,
AVN, AY, BQ, OS, KAD, KAU,
KLA, lC, lO, lP, NB. NU, NZ.
UW.

YOO: ADM, AW. EX, KAF. KAL ,
KBA, KBM, lG, UX. XI.

Y07: BI, Dl, DO, KAJ, NA, NM,
vs.

YOB: AGZ, CF, DO, FZ. GF,
KAE, KAN, KGA, ME, MH, OK,
OP, AL

YOO: APJ, ASS, BGV, CN, EM,
GP, HH, HI, HT, lA , IF, KAG,
KPO, VI, WL

YQ(l: ITU, YA()A.
In YO land, the suffix for the

same li censed ham is the same
for any prefix.

OX AWARDS FROM THE RADIO
CLUB OF PARAGUAYO

From the Radio Club o f
Paracuavc comes a very nice
letter from their Awards Mana
ger , Elio Donna ZPSCE. Elio
enclosed the complete awards
portfolio offered by th is South
American organization and we'll
review each one ind ividually.

The All Mediterranean
Countries Award

The AMCA is given for con
firmed contacts with Meotterra
nean countries in three levels of
achievement: Class A-41coun
tr ies; Class 8 -30 countries;
Class C-2O countries. A ZP
contact is obligatory in any
class o f award. The following
list of prefixes qualify as valid
contacts: A2, A5, AC3, C31, CP,
HA, HB, HBO, HV, JT, LX, OE,
OK, TL, rr, TZ, UC2, UD6, UG6,
UH8, UIB, Ul 7, UMB, U0 5, XT,
XWB, YA, ZE, ZP, 306, 4U1 , 5U7,
5X5, 7PB, 707, M1(9A),9J2,9N1,
9U,9X.

All Zone 11 Prelix Award

The AZ 11 PX Award is given

lor confirmed contacts with pre
fixes in CO Zone 11 as follows:
Class A-30 prefixes; Class B
19 prefixes; Class C-12 pre
fixes.

ZP1 to Zpg, PY1 to PYrl, and
the special pref ixes used for
WPX contests are the on ly pre
fixes wh ich qualify for this very
difficul t award.

The Tropics of Cancer and
Capricorn Award

The TCCA Award is afforded
10 those applicants who ccn
firm contact with countries
touched by the Trop ic s of
Cancer and Capricorn bound
aries. A ZP contact is obligatory
for this award. For Class A, 28
country contacts are requ ired
from the list below. Class B re
quires 20 countries; Class C re
quires 12 countries.

Tropic of cancer: S2I3. BV,
BY, EA9, KH6, A4, A6, SU, TZ, C6,
VU, XE. xz, 5A, 5T5, 5U7, 7X, 7Z.

Tropic of Capricorn: A2, CE,
C9, lU, PY, VK,ZP,ZS,ZS3,5AB.

The Diploma sue-Amertce

The DSA Award is given for
contacts wi th count ries located
in ITU Zones 12, 13, 14, 15, 16,
and 73 as follows:

Class A-33 OX Countries
and 6 ITU Zones.

Class B-25 OX Countries
and 6 ITU Zones.

Class C-18 OX Countries
an(l 5 ITU Zones.

Countries which are qualify
ing con tacts are:

Zone 12-FY, HC, HCB, HK.
HKrl (Malpelo), OA, PZ, 8R, YV,
CP11819.

Zone 13-PY6I7IB. PYO (Fer·
nando de Noronha). PYrl (SI.
Peter, St. Paul).

Zone 14- CE112131415, CErlX,
CErlZ, CP2J3I4I5I6I7. ZP, CX, l U,
AJU/Y.

Zone 15- PY1121314/519, PYO
(Trlnidade Island).

Zone 16-CE6I7/8, VP8 (Falk·
land). lU-VIWIX.

Zone 73-KC4USP. lU·Z.
CE9AA1AM, VPB (Graham land),
VPS (Georgia), VPB (So. Orkney).
VPS (So. Sandwich), VPS (So.
Shetland).

Diploma Paraguay

The DP Award is given for
confi rmed contacts with 5 dlf
ferent ZP stations. Sta tions in
South America are required to
contact 15 ZP operators.

Worked All ZP

The WAZP Award Is being of
fered to amateurs making at

least one confirmed contact
with ZP stations in each of the
ZP call districts, ZP1-ZP9.

Diploma Departmentos del
Paraguay

The DDP is given for con
f irmed contacts with the Na
tion's Capital and different de
pa rtments into which Paraguay
is divided. Class A requires 20
contacts; Class B requires 16
contacts; Class C requires 12
contacts.

Departments by prefix are:
ZP1- Bo q ue ro n, Chaco.

Nueva, Asuncion.
ZP2-Alto, Pte. Hayes.
ZP3-Amambay, Concep

cion.
l P4-Canendiyu, San Pedro.
Z P5-Asuncion (Nation's

Capital).
ZP6-Central , Cordillera ,

Paraguari.
lP7- Caaguazu. Caazapa ,

Guaira.
ZPS-Misiones, Neembucu.
l pg-Alto Parana, ltapua.
Contacts must be made on or

after May 15,1952, to qualify for
any of the awards sponsored by
the Radio Club of Paraguay. A
cert if ied list o f contacts with a
lee of 5 IRCs for each award
should be sent to: suo Donna
ZP5CE, Award Manager , RC
Paraguayo, Pl Box 512. Asun
cion, Paraguay.

3905 CENTURY CLUB AWARDS
Represent ing the 3905 cen

tury Club, Bill Herbert WA2ZYM
writes to share with us the
various awards available to
amateurs who frequent their net
operat ion.

The 3905 century Club is ba
s ica ll y a WAS (Worked All
States) Net which grew out of
the old Bicentennial Net on 80
meters back in 1976. The net
now operates daily on 40 and 80
meters, 0100-0500 on 7.233 MHz
and 0500-0800Z on 3.905.

Naturally, as time went on, it
became apparent that an
awards program of some kind
was in the olting. As amateurs
work each other on the band,
they gather a point per contact.
Once 100 po ints are earned , you
become a full-fledged member
of the club and are issued a ce r
t if ica te to illustrate your attu!a
tion.

As members continue the ir
contac ts on the net, several lev·
els of achievement are recoc
nized, with the ultimate being
the 1,000 Point Award, which is
certainly no overnight venture.



RTTY Loop

Among the certificates af
forded net participants is the
3905 Century Club State Capi
tols Award, which requires the
applicant to contact at least 35
state capital cities. Endorse
ment s are given for 40, 45, and
the maximum of 50 state capi
tals worked on the sponsor net.

HARQAA AWARDS
We believe the many long

hours o f dedicated operation
should not go unnoticed, nor
should the high degree o f en
thusiasm of amateur radio coer
ators go neglected in their pur
suit of sel f-set goals. That is why
we have an awards column in
th is magazine and why I intro
duce to you the awards and cer
tif icat es made availabl e by
HAAOAA.

As we review each one indio
vidually, we lind that all their
awards are of high quality and
will make a very impressive ad-

from page 12

In summary, the ST-6 kit, cur
rent ly selling lor under $300 wi th
all options, represents a good,
solid demodulator that most
amateurs will lind entirely ade
quate to their needs. Careful
assembly (this is not a Heath
kit"") will payoff in a valuable
addit ion to the RTIY station.

For the last several months, I
have been mentioning a hrm,
Teleprinter Arts, ltd., that has
had trouble lilling orders. Weare
in the process 01 he lping to
straighten out some c ttne prob
lems and nooetuuv will have
more to report in a month or so.

dition to any radio shack.
GRC apply in making applica

t ion for any HAROAA awards.
Each award is assessed two dol
lars ($2) each or 5 IRCs. At your
request , speci al endorsements
will be added for CW, SSB,
ATTV, SSTV, FM, QRP, A ll YL, or
Single Band . There is no date
rest rict ion on co ntacts made
and satellite contacts are per
mitted.

HAROM OX Award

The most popular of all
HAAOAA achievement awards,
the applicant is awarded recog
ni tion for contacting 10 OX sta
tions. Endorsements are also
given for 251501751 1001200 and
500 OX contacts. Keep in m ind
we are not speaking of OX coun
t ries, but instead OX " contacts,"
which makes this award unique.

Great Lakes Awa rd

This award requires one con-

In the meanwhile, anyone who
has had any problems wit h Tele
prin te r Arts, ltd., is urged to
drop me a note desc ribing your
ex periences. Include as m uch
detail as possible, and an SASE
for reply.

A leiter here from Robert F.
Kramer, Alliance, Ohio, relates
the problems with progress .
Robert has a Twin Cities TU and
would like to const ruct narrow
shi ft 1700Hz lil ters for it. For
those 01 you unfamiliar with the
unit , the Twin Cities TU was, o f
course, named for the t wi n
cit ies of Minneapo lis and St.
Pau l. Using th ree tubes, a dual

tact from each state bordering
the Great lakes-New York.
Pennsylvania, Ohio, Mich igan,
Indiana, Illinois, Wisconsin, and
Minnesota.

Insomnia Award

This award is earned for com
municating wi th a single ama
teu r st ation anywhere in the
world for a minimum of one hour
between the hours of 1:00 and
5:00 am. Truly a super conversa
tion piece for any ham shack.

Super Certi ficate Hunters Award

This award is designed for the
serious certi f icate hunter. To
earn this award, you must have
a minimum 01 ten amateur radio
awards in yo ur possession. Sim
ply list these awards on your ap
plication and note th e certrn
cate number o t each. Special en
dorsements are given for yo ur
collection 01 25, 50, 75, 100, and
100 plus.

tr iode, an amplifier, and a keyer,
ttus was a simple design thai
was around in severat rorms for
many years. Fig . 1 is a diagram
o f an early version which used
octa l-based tubes and a polar
relay! Anyway, the mark and
space l ilters are conventional
88·mH torero s. paralleled with a
small capaci tor to resonate at
the mark and space frequenc ies
012125 Hz and 2975 Hz, respec
t ively. Typical values lor these
capaci tors would be 0.066 uF
and 0.033 us. With 1700Hz shift,
the mark frequency remains the
same, so only a new space filler,
tuned to 2125 + 170 Hz (2295
Hz), is needed. Start w ith a
nomina l 0.06 uF and work
around until the fitter is tuned.
Remember, th e marked value
and the actual value o f small ca-

Olliclal Traffic Handler Awa rd

This award is a self-issued
achievement. allowing you to
display the fac t that you are in
deed an o ff icial handler 01rad io
t raff ic .

HAROAA Super Operator Award

This certi ficate is rendered for
those providing a service on be
hall of amateur radio, such as
weather observer, public ser
vice, emergency, helping a new
ham, providing comm unicat ions
lor a community function, etc.
The requirements are for the ap
plicant to brie fly describe the
event o r service and the officials
at H A ROA A wi ll dete rm ine
whelher it deserves this special
recognit ion.

For you r personal copy of
HAROAA award program ru les
or to apply for any awa rds pre
sented here, wri te: HAROAA
Awards Program, PO Box 341,
Hinckley, Ohio USA 44233.

cacttors is sometimes different
by a lactor 01 50% or more!

Accordi ng to my informal
sources, RTTY Loop readers in
unda ted the Stark An V Group
out in Mass illon,Ohio, with mail.
I hope that th is is an indicat ion
of the in terest in RTTV operation
in general. l e i me know what is
happening wh ere you are, what
repealers are available for An V
or ASCI I, and I will pass it along
to the immediate world . Here in
Megalopolis (the Baltimore
Washington area to the unini
t iated), for example , try
147.81/.21 for comm unication
over the AMRAD repeater. This
3Q().baud ASCII repeater links
amateur radio to a CBBS. If I
ever get a rig on up there, maybe
we can chat; meanwhile, d rop
me a line at th e above address.
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K06JM

Peter A. Lovelock K6JM
1330 California Avenue
Santa Monica CA 90403

Dear Mr. Lovelock:
I have read your leiter in th e

April issue of 73 and find it to be
quite interest ing. I am a broad
cast technician at WABC·TV in
New York and have some mtor
matton for you regarding c an
signs. The call sign K06JM is a
legitimate call sign for a tele·
vision broadcast translator (re
peater) station. Translator can
signs consist of a W prefix for
stations east of the Miss isSi ppi
River (K for stat ions west of it). a
two-dlqtt numeral indicating the
output channel, and a two-letter
suffix issued sys tematicall y.
KII6JM is a ten-Watt translator
wh ich transmits on channel 6.
According to Part s 2 and 74 o f
the FCC Rules and Regulat ions,
translators operat ing on cnan
nels 2 through 9 use a zero as
the first digit in the ca llsign. g iv.
ing a tWo-digit numeral to avoid
confusion with amateur ceu
signs. When the translator in
Gillette was using " K6J M" as its
causlqn, either the FCC made a
typo in issuing the translator
license or the engineer respon
sible for selling up the system
misinterpreted KQ6JM as K6JM .

Television translators do not
or iginate programs. They epee
ate by receiving and filler ing the

Relative to my letter pub
fished in the April 73 and the
mystery of my call K6JM being
used by a television translator at
Gillette, Wyoming: The mystery
has since been resolved.

A leiter from the TV station's
manager explained that there
had been a typo on the license,
and subsequently this was cor
rected to K06JM. A letter from
the FCC Public Radio Division
admitted to nothing. but con
firmed that Kfl6,JM was legiti
mate.

I was unaware that trans
lato rs associated with TV eta
tions were being issued eiona
numeric calls similar to ham
ca ll s, wh ich a lso co nf used
the Wyoming amateurs who
brought this to my attention.

I am enclosing an exce llent
letter from K2PG which tully ex
plains the allocation o f TV trans.
lator calls and their reeem
tsence to ham calls.

Peter Lovelock K6JM
Santa Monica CA

1'--__1In order to attract the etten
t tcn of a centralized, bureau
cratic establishment, some
point of leverage is necessary in
order to make at least someone
in the organization feel like their
particular ox is about to be
gored. Then they can at least
serve as a sounding board for
your own viewpoint, but one that
is heard from the inside. I won't
go Into all the details of how the
USSR government fits this pat
tern, but such a point 01 rev
erage was suggested to me as I
recalled something else I had
read. In the April, 1980, OST,
there was an excerpted reprint
of an article written by V. acn
darenko, chief of the Central
Radio Club (of Box 8B infamy) of
the USSR. In this article, there
was expressed a point of view
concerning amateur radio which
I found to be Quite different from
anything I had previously con
sidered. Mr. Bondarenko, in re
ferring to contest participation,
noted that -aeotoecort is ... be
coming one of the mass mill
tary·applied forms of sport." He
went on and proposed a series
of measures to encourage and
assist Soviet "snipers of the au
waves" in their Quest " to strug
gle seriously for superiority in
the international sports arena. "
(What was that one, by the way,
about ncn-ccnucet Olympics?)

With this sort of a viewpoint,
perhaps there should be a rules
addition for the major contests
which penalized or even dis
Qualif ied amateurs when their
government deliberately and
consciously, as a matter 01
state policy, engaged in actions
in violation of ITU rules to the
detriment of the amateur radio
service on one or more bands. If
desired, such a rule could even
be made applicable (if deemed
desirable) to violations of the
recently revised WARC sections
applying to the 7·MHz band. The
effectiveness of such a move
would be subject to a lot of un
certainty, given the scale of
priorities of the Soviet govern·
ment, but at least it would be do
ing something other than talk
ing, which has gotten nothing at
all accomplished.

I'm not sure this could or
should be done, but at least it
should be discussed, and pes
sibly this may serve to stimulate
a much more effective response
to this continuing problem.

John 5. Walker NIBOl
Brooking s SO
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Before you get the idea that
I'm just another man who's only
seen it from this side of the bcr
oer. please know that I spent 6
years In Arequipa, Peru. I loved
every minute of it, but that's an
other story. But I did have plenty
of time to listen to 20 and see
what was going on. The same
observation could be made
few aoos going on between
14,100 and 14,200, but things
mighty crowded from 14,200 up.
Why can't we use phone from
14,100 up? If anyone thinks CW
is not on the wane, listen from
14,100 to 14,200 and then see
how many more cw osos are
going on below 14,1 00.

It is too much to expect of
human nature to hope that the
brock-beads who use 20 fo r local
contacts are going to change.
They live in all count ries. But
wouldn't it be nice if we did not
have such arti ficia l restrict ions
as we do? Can anything be done
about it?

I enjoyed the May issue. Keep
them coming.

George Brumley KltWTM
Wichita KS

While recent ly engaged in a
aso with SV0AE on 15m (for my
first av-reoo contact), an other
wise enjoyable experience was
marred by the proverbial wood
pecker beginning its periodic
search for food on the band. As
if its S9 + 20 signal was not bad
enough, the + 40 that Kim was
getting at his end was that much
worse. Of course this is nothing
new to anyone who operates on
15 or 20, but In the midst of our
lamentations over the assas
sination of a fine aso, a ctscus
sron 01 the various protests that
had been attempted (and totally
ignored) took place in between
the staccato beat of the ob
noxious bird. An idea emerged,
however, which could possibly
be considered as a means of
dealing with this problem, or at
least sending a stronger mes
sage of disapproval than has
been done up to this point.

IL...--__I
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RESTRICTIONS

as "overseas" Chinese) in Pek
ing were required to slay in the
Peking Hotel, and that's where
the few foreign companies had
ottrces. During my time in China,
I was in and out of Peking five or
six limes, but only stayed a few
days while awaiting papers and
trains 10 other points. The
CNTIC might be a good place to
start a ham request, especially if
you're in a good bartering posi·
non. If you were around the Pek
ing Hctel for extended periods,
you might have the opportunity
to meet officials who could help.
too. Of course, nothing is done
quickly in China, so unless help
comes from an unexpected
source, it may be some time
before we hear a BY on the ai r
again ,

v(.'
•
I

I appreciated many 01 the re
marks in the editorial in the May
issue of 73 regard ing ham actlvt
ty and band use. I got my ticket
in the fall o f '38 and was on CW
for about a year. I am very glad
of it. I later buil t a 160 rig f rom
broadcast radio parts, put up a
'I. ·wave against ground, and
had a lot more fun, even. Got my
class "A" license and converted
the rig over to 75 phone a few
months before Pearl Harbor. So,
I hope that we do get all of 160
back.

Wouldn't it be nice if we had
all of 207 Yes, we are banned
from phone below 14,200, sup
posedly to give the foreigners,
the Canadians and the Mexi
cans, elbow room. So, listen to
14,150 to 14,200. A aso here, a
aso there, but plenty of room
for more DX contacts. Listen
from 14.200 up. A bedlam 01
noise. When you can decipher
anything, you often hear two
guys a lew hundred miles apart
talking to one another. Usten
higher up. Try 14,325 to 14,350.
Now you'll hear the foreigners!
They say 15 Is the phone-patch
band! Listen to 14,325 to 14,350
at night!

from page 78

1 1
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ISOARING

EYE·BAllS

A ma t eur ra-d i o s t at ion I
WB2VPY will be on Ihe ai r July
1·10, 1980, as a special events,
station celebrating the 50th An .!
niversary of Soaring, in Elmira/
NY, the Glider Soaring Capitalet-
America.

We wilt operate on 80 through
10 meters SSB. On July 1·3, 7-10,
hours will be 2100Z until ?, and
there will be continuous opera
lion during the 3-day holiday,
j uly 4-6.

cat, w ith a legal-s ize SASE
fo r a beauti ful ce rti ficate to
W B2V PY, Na t io n a l Soaring
Museum, AD 1f3, Elm i ra NY
14903.

John L Wilcox s-, WA2DHZ
Pine City NY

1__-------'

Keep up the good work and
f ine editorials. You and your
staff are dedicated to promoting
ham radio, not greenback co l
lecting as in Newington.

Eart Tumer KA2DlK
Niverville NY

1 1
The 3905 Ce ntury Club

operates nets that basica lly are
for WAS and other crub-rssueo
awards on bot h 75 meters and
40 meters, 357 nights a year. We
have additional nets that op.
erete tess frequentty on both of
the above bands, plus a twice
week ly BO-meter CW net. We
have about a th ousand memo
bers spread through every state,
the majority o f the Canadian
provinces, and many Caribbean
and Western Atlant ic islands.

We ho ld annua l " eye-baH
o sos" - this year, "Eye-Ball Ill,
East " w ill be in Bowling Green
KY on August 8-10; "Eye-BallHl,
West" will be held one week
lat er, in Cimarron CO. In 1981 ,
we will have a " Big Eye-Ball
OSO" somewhere in the mid
USA.

Early each year, we elect our
corporate President and Vice
President " on the a ir." We print
a quarterly newsletter, the Cen
turion.

I wou ld be delighted to fur
nish any further informat ion.

T, l . Bowers
Publ ic RelationS/Editor,

Centurion
Star Route 1, Box 1424

Eust is Flo 32726

I

SHORT IDEAS

ALPINE COUNTY

Atten tion county hunters !
The Antelope Va lley AAC, lan
caster, California. is plann ing a
DXped ition to Alp ine County
August 16 and 17, 1980. All
bands, modes, and county hunt
er nets w ill be used. It will be op
erated under K60 X. A ll ost,evia
K6GXO; SASE or lACs neces
sary . All plans are subject to
change because of weather and
availabili ty of gasoline.

Alexes Hourigan WD6GVl
Secretary, Antelope Va lley ARC

l anca ster CA

I ORDINARilY IGNORED I
I believe in giving credit where

it is due. I recently passed the
Exira class code and theory and
hopefully I won't have to do any
more studying. I just want you
people at 73 Magazine to know
what I think of you r code tapes:
Great! ! The 20 + got me through
the Extra and your beginner'S
tape procured (nove that word) a
Tech l icense for my wife.

I'm sure you get lo ts of com
plaints and cri tici sm s, so I
thought I'd let you know that not
all of us think that Wayne is a
radical big·mouthed SOB.

The c liche o f "t he squeaking
wheel gets the grease" de
scribes some o f your methods.
If nothing else, the editorials
generate a li ttle controversy and
stimulate people to discuss and
thi nk about things they would
ord inari ly ig nore.

Grover Conde WA7USI
GrangerWY

Couple of short ideas: One
a Novice page or section each
month. If you don't pro mote
Novices, where wi ll future hams
co me from? Second- In a very
prom inent place each and every
month, a notice in good wording
for all hams when th ey order
OSls from whomever to please
put their county on the card. It is
bad enough for US hams to go
back through many cards re
ceived as a Novice or whatever
to f ind out the counly of o rigin; it
must be pure hell for our foreign
friends on the bands. Your word
ing of the notice would be better
than any I could dream up, but it
is a very Important point for
many o f us.

1__-------'

IL...--__I

IMETROPLEX1__-------'
The New York City Met ro

politan Area's most sophisticat
ed system of inter-li nked repeat
ers has entered Phase 11 of its
operations and improved its
own high standards.

Metroplex was concei ved in
January, 1978, by K2KLN and
WB2MGB to: establish repeat
ers on all allocated FCC fre
quencies; use all available
modes; provide 24-hour emer
gency communica tions ; and
provide a foru m for east coast
and worldwide amateur radio
operators via a 2-meter/1 D-meter
FM link. Club members have
already contacted over 35 coun
tries on 4 continents through the
to-meter link. Autopatch tacnr
t ies are completely computer
ized and are part of a large long.
distance network which in
cludes trunk-lines, satellites,
and emerge ncy speed ·dia l
numbers .

lloyd Colvin W6KG
Iris Co lvin W6aL
Castro Valley CA

in either country.
2. The YASME Foundat ion, at

its annual Board of Directors
Meeting, established a YASME
Award and passed the following
resolution: "A beautiful and un
usual certificate will be awarded
free of charge to any amateur
presenting proof (OSLs) verify.
ing contact w ith the ho lders of
30 d ifferen t YAS ME DXpedit ion
ca lls, including any calls held by
YASM E cruce-s or Director s,
past or present."

Dick McKercher W0MLY is
the custod ian of the YASME
Award, and applicat ions (OSLs)
can be sent d irectly to him.
Please include a list of the OSL
cards sent.

Growing every day, Metrop lex \
has over 400 mem bers, includ
ing 50 overseas amateur rad io
operators! Cl ub meet ings are
the second Wednesday of eaCh )
month, 8 pm , Firehouse No.4,
Fort Lee, New Jersey. l!-

Listen to Metroplex FM every
where on 29.640 MHzI29.540 in,
and on 145.4501144.850,223.720,
and 443.950, o r write PO Box
237, Leonia NJ 07605. You may
also call the 24·hour club phone,
(201)-592-1579, to request an in
formation package.

Hank Goldman WA20VG
New York NY

IMORE YASME

signal of the primary station,
heterodyning it up or down to
the desired output channel, and
amplifying the signal after pass
ing it through a bandpass f ilter.
Some translators 10 automat i
cally using Morse code as nar
rowband FM tone modulation
on the visual carrier. When the
translator does not have an
automat ic 10, the primary eta
non m ust 10 the t ranslator peri
odically when giving its own 10.
VHF translato rs a re limited 10 10
Walts in the west and 1 Watt in
the east . wh ile UHF translators
are permitted lQOor 1000 Walts,
depend ing upon the channel
used . WABC·TV operates a
l ()()().Watl translator with input
on channel 7 and output on
c hanne l 66. Its ca lls ig n i s
W66AA and it covers areas of
Upper Manhallan and the Bronx
which receive horrible ghosting
from the World Trade Genter.
(The New York stat ions still
transmit from the Empi re State
Building, as permission to move
to th e World Trade Center has
gollen bogged down in red
tape.) 1 hope that this info r
mat ion proves helpfUl to you.

Philip E. Galasso K2PG
Iselin NJ

We concluded our operation
as HI6XQL (10,000 OSOS) the
first of Ap ril after th e WPX Con
test and retu rned to the United
States, concluding a one-nat!
year extended YASME pxoen
t ion as J3ABV, VP2SAX, J6LOO,
J7DBB, VP21< \H, and HI6XOL.
We were actually -cn the air"
lour months 0 1 that t ime and
made 55,000 OSOs. Our equip
ment, a Yaesu 9010M trans
ceiver, an SB·23O amplif ier, and
a TH3 beam, plus doublets,
worked f ine with no major tau
ures.

Dur ing t he next several
months, we will give talks at a
number of ha m meetings
throughOut the USA. We plan to
resume our YASME Dxpecuron
travels in the fall.

Please pass the following two
items on to all ham publicat ions
and ham c lubs for information
and publicat ion.

1. Do you need the countries
of pesecneo or Kamaran? There
is an easy way to work either of
these countries. We will go there
and promise to work you if you
can get permission for us to
enter and operate amateur radio

1__-------'
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DX -'
trom page 15

might want to keep this in mind:
II you ever have a legal hassle
with the Town Board about your
"monstrous aerials,~ have your
attorney contact the PCF lor
legal advice.

More , more, more. We
couldn't work them fast enough
in April. Your scribe (that's a
quaint term, isn't it?) stood at
293 countries worked the first of
April and al tha end of the month
had 297! Terrific! Next on the
list (pardon the term) was
TZ4AQS. The primary, original
operator of this station was a
Belgian national with limited ex
perience who had done a line
job 01 handling the demand for
this African country since tast
autumn. His home-town pal
ON6BC had merely taken care
of the aSL demand until April,
when ON6BC made the airplane
journey from Belgium to West
Africa for a stint at the mike and
key . Jan Deneker ON6BC fin
ished up on 16 April with 11 ,000
contacts hom Mali, many 01
them on 40 and 80 meters. Jan
look a couple of days off for a
sightseeing tour of the sur
rounding territory, but still spent
many days at a hot radio work
ing the masses. The ost.e go to
ON6BC.

The next big show (not neces
sar ily in big·show order) was an
operation by several hams from
West Germany on Glorioso
Island, off Ihe west coast of
Africa. DK9KX, DF3KX, DJ5RT,
DJ6SI, and DJ3NG used the
calls FRQACBlG (on CVV) and
FRQACCIG (on SSB), operating
live transceivers on battery
power into two beam and two
ground-plane antennas. They
stayed on Glorioso only a few
days, but appear to have
cleaned up much of the demand
for this very rare spot.

Prior 10 Glorioso, the eer
man team operated from Ma·
yotte as FH0FLP and FHIIACB,
and they were scheduled to put
in a few days afterward from the
Comoros 068. All ost,s for
these operations go to Dieter
Loeffler DK9KD, PO Box 620
260, 5000 Koeln 50, Federal
Republic of Germany.

N6DX, JA1BK , and N2KK
mounted a Pacific expedition in
April to Fijis 3D20B, Tonga
A350X, Niue and Wallis (ca lls
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not known at pressnrrej. and
Samoa 5W1CF. Their operations
were concentrated on 6 meters
with some HF activity, since the
general demand lor these spots
is not as great as for, say,
Glorioso. ost.s to JA1BK, Kan
MiZDguChi, central PO Box 231 ,
Tokyo 100-91, Japan.

An operation from Aves
Island which was to use the call
YVIIUSB was postponed from
the CQ WPX SSB weekend at
the end of March until later in
Apr il, but was still not heard
from at that time. There has not
been an operation from Aves
("Bird Island") for several years.

JE6NEM and JE6NLL had
planned to put Okino Torishima
7J1 back on the bands in June,
but they postponed their trip un
til at least OCtober. By that time,
the ARRL may have deleted this
"country" from the excc list.
First activated in 1976, Okino
Tonstuma is a spit of rock so
small and so seldom above
water that the Japanese had to
mount a complex, expensive cp
eration including the construe
uon of steel platforms 10 keep
the operators and their radios
out 01 the water. Although this
construction has been left in
place, future operations still in·
valve complex log istics.

LX1BW and DJ5CQ put New
Caledonia on the air in April
(FK0BW and FK0CQ), followed
by proposed stops at Norfolk
and Lord Howe Islands. They
are just leaving FK as this is
written. QSL to Rudi Mueller
DJ5CO, 23 Alter Main, D-8601
Ebing, FRG.

The International OX Founda
tion (PO Box 117, Manahawkin
NJ 08050) is a small group of OX
ers who are using their own
funds plus membership fees
($251year) to put rare spots on
the air. John Ackley KP2A op
erated from the Maldives as
807AL in early April , then as
4S70X from Sri Lanka. From
there, he joined N200, VS5TX ,
and N2CW to operate East
Malaysia 9M6MU followed
by Brunei VS5KV. Manufactur
ers who loaned equipment to
IDXF included Bencher (pad 
dies), DenTron (amplifiers and
tuners), and MFJ (keyers), while
Yaesu, Hy-Gatn. and KLM pro
vided discounts on purchased
equipment. QSLs for the Asian
operations should be sent as

follows: 4S7DX to WB2VFT,
aQ7AL to K2TJ, VS500 or
VS5KV to N200, and 9M6MU to
N2CW. Do not send aSLs to the
PO Box in Manahawkin!

Iris Colvin WOOL and Lloyd
Colvin W6KG concluded a half
year extended YASME expect
non early in April. Their op
erations included Grenada
J3ABV, St. Vincent VP2SAX, SI.
Lucia J6LOO, Dominica J70BB,
St. Kilts VP2KAH , and the
Dominican Republic HI6XQl.
During the period, they were on
the air about four months and,
using a Yaesu FT·901DM, Heath
SB·23O, and a TH3 beam, they
made 55,000 contacts. From
now through this tau. the Col
vins will be traveling stateside,
speaking at conventions and
club meetings. They will operate
from Desecheo and/or the
Kamarans if someone can find a
way lor them to get operating
permission!

The YASME Foundation has
established a YASME Award
which will be awarded free to any
amateur presenting QSls verify
ing contact with the holders 01
thirty different YASME OXpedi.
non calls, including any calls
held by YASME officers or mrec
tors, past or present. Dick Me·
Kercher W0MLY is custodian lor
that award. All QSLs lor con
tacts with YASMEoperationsgo
to The YASME Foundation, PO
Box 2025, Castro Valley CA
94546.

Several brief operations took
place rrom Cocos Island off the
coast of Costa Rica in April; the
cansiens used were TI9s CF,
cc. JVA, and XXX. There was no
advance warning to any of the
bulletins and consequently
many missed their chance to
work T19. The operations did
take place on weekends, which
helped. QSL to Carlos M. Pen
seca Q. TI2CF, Box 4300, san
Jose, Costa Rica .

SV1JG and SV11W pul Mount
Atnos on the air once again in
mid·April; their operation had
been rumored for some time, but
no direct word resulted In doubt
as to exactly when and where to
look for them. Their signal from
Mt. Athos was very weak, mak
ing it especially difficult for US
and Canadian west coast sta
tions to work them. Mt. Athos is
still very much needed among
this group of Dxers. althOugh
hardly any serious east coast
DXers have missed one opera.
non or another from the "Holy
Mountain ." QSL Box 3751 ,

Athens.
OSLs for last fall's Equatorial

Guinea 3C1AA and Annobon
30MB operations went into the
mail in April; if you haven't re
ceived yours by now, another re
quest to EA4LH might be in
order.

April departures: Jim Bulling·
ton N4HX from Chad (TIl; ZS2MI
from Marion Island;ZK10R from
South Cooks; P~MAG from
Trindade aller two solid months
of CW only; TZ4AQS from Mali.

The Northern California OX
Foundation has, according to
K6SSJ, sh ipped a beam, coax,
rotator, and cable to Khartoum,
Sudan, and it should be set up
and operating now, with rigs
supplied by the ITU. They were
supposed to use the call 6T1YP
from the Children's Youth
Palace building, which was
donated and constructed by the
government of North Korea.
Martti Laine OH2BH visited and
operated in early June and then
planned additional air time from
Southern Sudan STQ. No QSL
info available at this time.

A news release concerning
the operation of the US fourth
call area QSL bureau came out
in late March. There are actually
two bureaus for the call area,
which is Ihe largest with some
60,000 amateurs. Unfortunately,
only about 5200 of them rnatn
tain envelopes on tue. The
amount 01 unclaimed OX cards
on file in January, 1980, il piled
in one stack, would be nearly 50
feet high, according to Art
Nevins WA4NTP, Bureau Man
ager. Although the official epon
sor is the Sterling Park Amateur
Radio Club of Virginia, the
volunteer workers in the bureau
come from all over the 1300
square-mile Northern Virginia
region. Three dozen bureau
volunteers process over 60
pounds 01 cards each week with
seasonal peaks of up to a hun
dred pounds a week. A pound is
about 150 cards.

At the present US minimum
wage, the bureau volunteers
provide more than $16,000 01
Iree labor each year. And this is
only one call area! Art says the
three biggest headaches at his
bureau are DXers who don't
keep envelopes on rue , en
velopes with insuff ic ient post
age, and wrong size envelopes.
Each bureau has certain spe
cific requirements lor users and
you should check with your own
bureau to find out exactly whal
they want . None 01 them ask for



Looking West

much and they all offer a lot in
return.

Next month will be OSL man
agers list time. Meanwhile, a
very complete li st of over 4000
managers is available for 51 .75
US/Canada/Mex ico or 52.80
ove r seas a irma il from J .
O'Brien , Electron ic s Enter
prises, 6606 Fifth St., Rio Linda
CA 95673. A yearly subscript ion
Is also available lor this list,
which is updated monthly. This
particular li st ing is the latest to
start up, the O'Briens having

from page 10

1Q.meter FM, and to that end he
has developed a neat little kit
which uses a CB transceiver
board and a " Bob Heuv-oevei
oped modif ication kit to put it on
that mode. For about 550, the
world o f t o -meter FM can be
yours, in a neat little package
that works well and takes very
little time to get on the air. Bob
was doing a "land-ot ttce" bual
ness selling these goodies from
his spot at the f lea market.

I had two reasons I wa nted to
meet wit h Bob. First, as stated
earli er, was the chance to eye
ball a person for whom I have a
great deal of personal admira
tion. Also, we had to set up
some plans for the then upcom
ing ARCH conven tion in St.
Louis. That' s another one I will
be attending and talking at. o n.
yes, I probably forgot to mention
that one of the ma in reasons lor
my trek to Dayton was to speak
at the Hamvennon about the
West link Radio Network. More
about this later on.

During the t ime I was with
Bob, Joe and his cousin Bob lo
cated us and we soon departed
for the innards of the arena so
that Joe cou ld give his seminar
on malicious interference and
how to combat it and I could au
diotape it. As I was setting up, a
chap whose name escapes me
at the moment asked if I could
find someone who could provide
more light so that he could vid 
eotape Joe's presentation. He
had with him a Panason ic colo r
camera and portable VHS re
corder, but no portable light ing
equ ipment. A Quick search
revealed that there was no way
to get higher intensity on the
house lights, but where there is

taken over from WBlIMSZ.
Several o ther publications net
ing managers are advert ised in
the various amateur magazines.

The 1980 International DX
Convention at Fresno CA was a
sellout. No details at this time
except that Larry KS6DV won
three Hy-Gain monoband yagis.

That just about wraps up
April, 1980-certainly a month
to remember with the concen
trated operating of TZ4AOS,
Glorioso, East Malaysia , Mt.
Athos, many of the Pac ific

a will , there is always a way. I
noticed that on a table almost
d irect ly in front of the speakers'
rostrum there was one of those
overhead projectors used for
ttrrn-tnm slides. With a handker
chief over the lens to diffuse the
light, it made a dandy portable
source o f luminance. My fr iend
with the video equ ipment had
the illumination he needed.

One of the things you learn
qu ickly in covering news using
audio tape is never to depend on
the house PA providing a place
to connect a tape recorder. Th is
t ime was no exception, but we
had come prepared with a mike
o f our own and enough cable to
reach the recorder. II you ever
plan to do any recording at a
convention, meeting, or the like,
keep this in mind. A good, low
impedance dynamic mike wit h
30 to 50 feet o f cable is all but a
necessity. I usually carry an
SM·61 mike and two 2O-foot ca.
bles filted with type XLR con
nectors. At the end going into
the recorder, I transform from
the balanced mike line to the un
balanced recorder input, thus
getting the bes t quali ty aud io
with min imum hum induced by
long mike line runs. This is stan
dard procedure in both broad
casting and public address sys
tem work. True, it's the expen
sive way to go, but the quality of
aud io you get is worth il. My re
corder is a Panasomc RQ-309S
cassette unit that operates on
both 110 V ac and internal bat 
teries . thus affording a max
imum of f lexiblUty under differ
ing conditions. The recorder
features automatic recording·
level control and automatic end
of-tape shutoff, which makes for
almost hands-off operation. The
ALe is a godsend when record-

Islands, Tr indade, and more.
Band condi tions were generally
superb with 90 percent o f the
days rated High Normal or
Above Normal.

Looking ahead to July, no mao
jor expedit ions have as yet been
announced, wh ich is not un
usual since the summer months
in the Northern Hemisphere are
usually pretty devoid of expedi
tions. But it pays to be prepared;
if you take your beam(s) down
for refurbishing, better keep a

ing non-professional speakers
who are not aware 01 the proper
way to " play a microphone." An
other necessity Is a roll of what
is called " galler' s tape." It's Jus t
like duct ing tape and is very val
uable in attaching your mike to
the PA mike and hold ing down
mike lines so that you do not
cause someone to trip over
them. With the equipment de
scribed above, you can get
some exce llent record ings for
an investment of about5175, the
microphone be ing the most ex
pensive investment.

Once Joe's presentation was
concluded. he, his cousin, and I
spent the rest of the day brews
ing around the convention itself.
There was a plethora of new
equipment to see, touch, and
wish for.We spent the afternoon
doing just that. It was when I ar
rived at the Ham Radio Maga·
zine booth that I learned some
very sad news. There on the
counter were copies of a specia l
edi tion of HR Report which to ld
of the unt imely passing of J im
Fisk W1HA, ed itor of Ham Radio
and Ham Radio Horizons. This
news just about knocked me
of! my feet . I cannot claim to
have known J im very well. 1had
met him on several occasions at
namtests. conven tions, and
other meetings, and I always fell
that there was something very
special about him. He was one
01those rare people who had de
voted h imself to amateur radio
and had become a very impor
tant part of the amateur rad io
community in the nation and the
world. On the even ing o f April
18th, at about 8:00 pm, Jim sut
fered a heart attack from which
he never recovered. He will be
missed by many o f us, and the
mark he left on the amateu r
communi ty will long be remem
bered. A short lime later I toea
ted HR's publisher, Skip Tenney,
and ran the hardest interview I

trap vert ical or something op
erational In case of an "emer·
gency~ li ke China or whatever
coming on! Last month we ex
pounded on summertime prop
agation condit ions; you might
want to re-read that, check the
bands out, and send us a report
card. And keep those photos
and notes coming in, too .
Thanks and good OX.

All the information for this
column came from the weekly
ax Bulletin out of Vernon CT.

have ever been forced to do. I
was almost in tears as I asked
what had happened and record
ed the an swers. Sometimes
covering the news is not a very
easy job. Sometimes it rea lly
hits home.

Soon after, Joe and Bob
caught up with me and told me
they were heading back to the
hotel. I told them I would meet
them there later and went back
out into the f lea market with
Noel , in tervi ewi ng h im and
those who stopped us as we pro
ceeded though the crowds, up
one aisle and down another. I
had parked my attache case
conta ining my recording kit at
the OSI booth with Denn is
Romack WA60YI. and at this
point was using a smaller Craig
pocket cassette machine more
suited for f ield interviews. About
5:00 pm, Noel, Marilyn, and I
took off for a quick trip to Xenia
to take the baby to her grandpar
ents who would be babysitting.
We then went back to the hotel
to get ready for the banquet.

The hotel we were stayi ng at
was directly across from the
Dayt on Convention Cente r
where the banquet was to be
he ld. We quick ly changed into
our formal attire and headed
across the street in the hope of
getting a good table. Joe and
Wayne would be on the dais, but
I needed to lind a spot which
would permit me to record from
the house PA system, since
there would be no way to run my
own mike lines here. As it turned
out, we were not the only 6th call
distri ct amateurs at the affair.
Almost Immediately we ran into
Dave Bell W6AO, who produces
"Hams' Wide World," " Moving
Up To Amateur Radio," and the
newly-released " World of Ama
teur Rad io: ' Dave was filming in
Ohio that week and was able to
slip away to get to the Hamven
tion and the banquet.
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All I can say fo r the banquet
was that the food was good, the
awards ceremony beautifully
done, and the entertainment ex
cellent. The tatter was provided
by another old friend, Jean
Shepherd K20RS. I doubt if I
have to say any more. Anyone
who has ever heard " Shep" on
the radio, on TV, or in person
knows exactly where I am com
ing from. Jean is by far one 01
the nation's truly great humor
ists, and I have been a devoted
fan of his since I first heard his
program on WOR radio in New
York many years ago. The last
t ime I had spoken with him was
on the WA2SUR repea ter in New
York back in 1971 . It wa s both a
pleasure and a t hrill to get reac
quainted again after all these
years. Earlier in the day, we had
spent about an hour or so talk·
ing about the old days back in
NYC while standing around the
Hamvention headquarters, but
Iislening to him that evening
really brought back the past. I
closed my eyes, leaned back,
and just listened. I was reliving
many happy hours of long, long
ago.

After the banquet. we ad·
journed to the DARA suite, at
which time I excused myself for
about an hour. I had my jobtodo
at this point. On a bunch of tape
cassettes was the story of the
1980 Dayton Hamve ntio n .
Somehow, I had to condense
this mat erial into a z-rrunute
story, wr ite a sc ript, choose my
actuality material, and put it all
together. I closed the connect
ing door and went to work. I had
no way of editing tape on the fly,
so an I could do was list the ac
tuality cuts to be used and note
the oulcues, running times. and
insert points for Bill Orenstein
KH6I AF . I would be feeding the
story to Bill over the phone so
that he could get it on the up.
coming Wesllink newscast. Six
ty minutes later, I was ready to
record the " anchor track" and
then feed Bill. I had asked Vic
earlier if he would " vo ice" the
story for me and he had agreed.
However, when I cornered him,
he told me he would be back
shortly. He was, and wi th a retn
er big su rprise. A few minutes
atter Vic returned, Jean jo ined
us. It was then Vic told me that
he had asked Jean if he would
" voice" the report and that Jean
had agreed to do it. At about
1:00 am Dayton time, we record
ed the last track, and by 2:00 am
the entire package had been fed
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to Bill via the phone. At that
point, I went horizontal.

In the morning, this morning,
which came all too soon, we
packed our bags and checked
out. Our flight back to LA would
leave at about 4:30 that atter
noon EDST, so along with our
hosts, we headed back for a last
few hours at the convention. Be
sides, I still had my own presen
tation to make about the west
link Radio Network.

Our t alk consisted of a
15-minu te slide and sound pre
sentation narrated on tape by
Westlink anchorperson Jim
Davis KA6IUH. followed by a
45·m inute " quest ion and an.
swer" session. Thi s was the f irst
time I had used the slide show,
and I am glad it was so well re
ceived. We will be present ing it
again at the ARCH convention
and will soon have it available
on VHS videocasselle for free
loan to interested groups na
tionwide.

I recognize the terrain below.
We have already made the stop
in Kansas City and are about 30
minutes out of Los Angeles. It's
been a whirlwind weekend and I
have only one job left. ThaI's
transferring all these mental
notes onto paper for you to read.
It's been four years since my
last Hamvention. A lot has hap.
pened in that time-some good.
some bad. But for the past 72
hours It's been the th rill of a life·
time, and this very personal cot
umn is my way of saying thanks
to a very wonderfu l bunch of
people who put on one of ama
teur radio's greatest annual
events. My thanks to DARA and
especially to one Noel , his wife
Marilyn. a Vic, a Larry, and two
guys named Bob. Special
thanks to Jean Shepherd
K20RS for becoming the Ham
venuoo correspondent for west
link and to everyone else who
made this weekend happen. I
will never forget any of you.

BOB, DAVE, AND RM·3618

You are about to read a re
quest for ru lemaking submitted
to the FCC by Bob Thorn burg
WB6JPI and David Faraone
WA6KOS. If you are a repeater
user or owner, this rul emaking
request w ill eventually have a
profound effect on your day- to
day am ateur operat ion. It was
submitted because of a se
quence of events that t ranspired
over a year's t ime that perhaps
began with a letter I sent to the
FCC requesting a clarification

of the rules and regulations in
regard to a number of aspects of
repeater operation.

You might remember the let
ter I speak of. We printed it in the
column and have mentioned it
from time to time. I have yet to
receive an answer to it. even
though a number of congres
sional leaders secured prom
ises that an answer would be
forthcoming. Early this year, the
engineer in charge of the FCC's
Long Beach, California , facili
ties announced that henceforth
the licensee of a repeater would
be held responsible for the con
lent of communications over a
repeater . This announcement
was gree ted with mixed emo
tions in the Los Angeles ama
teur com munity. Some arna
teurs felt that such action was
long overdue, while many others
were adamant in their opposi
tion. Many amateurs. especially
repeater owners. felt that such
an interpretation of Part 97
might lead to an end 01 open re
peater operation in this area. A
large cross section of their user
ships echoed this sentiment.

Talking about a problem and
acting on it are two entirely dif
ferent things. While many talked
a blue streak. two amateurs de
cided to take decisive action on
the matter. Working together
with input derived from both
Part 97 and the loca l amateur
commun ity, Bob Thornburg and
Dave Faraone prepared a formal
request fo r rulemaking wh ich
asks a speci fic clari fication of
Part 97. It was assigned the oes
ignation RM-3618 and had a
commentary cutoff date of April
30th.

Whether you agree or drs
agree wi th whatlollows is unim
portant. The regulatory changes
caused by it will affect you. and
you should be aware of what
might be coming in the future.

February 19. 1980

Federal Communications
Commission
Washing ton DC

We req uest t he following
changes to Part 97 of the Rules
and Regu lat ions of the Federal
Communicat ions Commiss ion
be considered:

We are proposing the rules be
clari fied to ensu re that equity in
respon sibili t y be m ainta ined
c learly and u na mbi gu ou s l y
making the repeater owner to
not be responsible (under cer-

tain conditions) for the subject
content retransmitted by his re
peater. The repeater owner!
trustee will still be responsible
for the technical operation of
the repeater and be responsible
in those areas where the repeat
er is the origin of a rules viola
tion. But for those cases where
a violation onctnates from ste
tions other than the repeater
station, the repeater uceneees
trustee is not to be held re
sponsible even if his repeater re
transmits the violation.

We have been repeat er own
ers and operators for several
years and have endu red numer
ous changes to those para
graphs of Part 97 that regulate
and co ntrol repeaters. We have
observed with enthusiasm the
relaxation of those rules recoo
nizing the stability and maturity
of the repeater technology and
its management . The concept of
automatic repeaters which
released the repeater owner
from full-time control and moni
toring was a significant mean
ingfUl advancement. This con
cept has been successful. The
public service allowed by having
24·hour availability as well as
the on-line emergency facilities
has been documented in many
thousands of examples.

The mtent of automatic re
peaters was to support the on
going concept of deregulation
by all OWing t he responsible am
ateur to "do his thing" without
severe and restr ictive rules and
regulations. Clea rly, the intent
of the commission in th is area
of rulemaking was to relax the
previous strict control and moni·
taring regulations. It has been
successtcuv demonstrated that
the privilege of repealers was
not abused and that the avail
ability of automatic repeaters
has better served the public.

Recently, the FCC enforce
ment branch here in Los An
geles (Long Beach) has stated
that it will hold the repeater
owner responsib le for the sub
ject content of signals retrans
mitted by automatic repeaters.
We are not taki ng exception
wi th his rig ht to take this posi
t ion, as Part 97 is quite am
biguous in this area. Nowhere
could we f ind this su bject ad
dressed (either way) in Part 97.
Therefore, we are not request ing
a change, per se. to Part 97, but
rather an unambiguous cl arifi
cation to the repeater rules.

The clarification is justi f ied
by three distinct considerations.



First,the repeater owner cannot
realistically control the subject
content of repeater transmis
sions. It only takes one word or
one note of music to have a vio
lation. The technical control pro
visions of the repeater could not
possibly respond to preclude re
transmissions of these signals.
It is not lair or equitable to im
pose responsibility in areas
where control or prevention can
not exist or Is impractical.

The second consideration is
the very concept 01 automatic
repeaters. The rules clearly re
lease the repeater l icensee!
trustee from Iull-tlrne control.
This allowance states that the
control does not have to be in
"real t ime" and the Implication
is clear that the word-by-word
content control is not required
or intended. (See 97.65(e).)

The third consideration is a
clear statement of intent of the
FCC made in response to com
ments to Docket 21033. Quoting
from page 7, paragraph 19:

In Docket 21033, we pro
posed to lake the next
logical step and end the
requirement for a separ
ate license for repeaters.
This was done in recogni
tion that the original tunc
ttcn of repeater licensing,
namely, the stabilization
of a new situation, had
been served. However,
the pet itioners in th is
docket argued that a re
peater license is still nee
essary and still serves a
Iunctron. The expressed
lear Is that the situation
will become chaotic if any
amateur, Technician
class or above, can set up
a repeater. However, the
state of affairs at present

IHam Help
I am presently in ACI in

Florida and I have been having a
little problem wi th trying to get
any elect ronicS/radio courses in
here. t am very highly interested
in amateur rad io and am pres
ent ly doing what I can to get my
Novice ticket while here.

1 am serving four years and I
don't know when I will be grant·
ed parole, but I'm trying to do
something with my tile. I always

Is that any am ateur, Tech
nician c lass or above, can
set up a repeater simply
by checking off the appro
priate box on Form 610
and waiting for a repeater
license. There is simply
no longer any practical
purpose being served by
the licensing process. We
should also note that
some amateurs have also
expressed the fear that
without separate repeater
licenses, amateurs that
operate their primary ate
tiona as repeaters might
place their primary eta
tron l icense In jeopardy
for rule violat ions com
mitted by users o f the re
peater. In this regard, the
commission intends to
treat the repeater users
as being primarily li able
for operational rule viola
tions, and will look to the
repeater licensee only to
the extent that he fails to
meet this obligation to
provide adequate control
01 his repeater. As a prec
tical matter, our enforce
ment efforts in the past
have proceeded on this
basis. In many instances,
we have worked with re
peater licensees in track
ing down users who com
mi t r ul e vio l ation s
through the repeaters.

Add it ional concepts t hat may
be considered are that In all
cases the part y originati ng the
radio transmission Is sti ll reepon
stble and that the request pre
sented here specifically ex
cludes any situation where the
repeater itself is the originator of
a violation. THERE IS ALWAYS A
RESPONSIBLE PARTY FOR ALL
RADIO TRANSMISSIONS. With
this request, the responsibility

have been interested in radio
communications and I like to
build and operate my own equip
ment. Up to late, my project s
have been most ly uea-powereo
FM transmitters and such. I
have bu ilt a few transm itters,
receivers, preamps, and linears,
and am awaiting the day when I
have my ticket in hand before I
will use this equipment.

But back to the story at hand.

for radio transmiss ions and any
retransmissions, desired or not,
become the sole responsibility
of the originating operator.

Additionally, and In reverse
argument, il the repeater is re
sponsible for retransmission
content, then the control oper
ator must act as [udqe and jury
on subjects such as what is pro
fane or what consititutes broad
casting, etc. Most of these con
cepts are difficult lor a court of
law to Interpret, much less the
average repeater owner or con
trol operator. The rationale that
only continuing or severe or re
peated "violations" would inflict
ac tion against the repeater own
er Is Ina ppropriate, as a viola
t ion is a violation and quanti ty,
time span, or inten t do not make
a violation. Either the first pro
lane word is a violation or there
Is no violation even for the 100th
prolane word.

The specific change we are
proposing is in two parts. First,
we propose adding a paragraph
to section 97.3 DEFINITIONS:

Repeater User: The re
peater user is defined as
a radio operator utilizing
a repeater for rad io com
munications.

Secondly, we propose to add
paragraph (f) to 97.85:

(f) It Is the responsibility
of the repeater licen sees
to m ain tai n tech n ical
standards as speci fied by
the rules pertaining to au
tomatlc cont rol or by con
trol usi ng a control oper
ator. It is the responsibill·
ty 01 the repeater user to
ensure that emissions
originating at his station
are in accordance with
the rules as provided in
97.112 through 97.129 ra-

Since I am in prison, I have not
been allowed to enjoy my hobby,
and I sure do miss working with
electronics. I tried to get per
mission to get an HF receiver,
but they are afraid that such
equipment would be hazardous
to the security of the instit ution.
They don't realize that the re
ce iver would not be capable at
receiving their police frequency
01 45.520 MHz. I would just like
to be able to mon itor the activi ty
on the amateur bands and learn
in the process. I have also tried
to get a code-prac tice oscillator
-to no avail. They don't see

spectively. The content 01
a signal being automati
cally retransmitted by a
repeater, in the automatic
mode, is solely the re
sponsibility of the origI.
nating stalion, not the re
peater licensee.

ThiS request for rulemaking is
submitted by:

Robert Thornburg WB6J Pl
PO Box 6022

Blue Jay CA 92317
(71 4)-629-51 11, x·3738

David A. Faraone WA6KOS
1103 S. Ambridge

Anaheim CA 92806
1714r776-2384

While it is too late for you to
file comments on RM-361S, its
authors definitely want to know
your feelings on it, and they
have, as you will note, provided
addresses and telephone num
bers where they may be ceo
tacted. If you do write to them,
please send us a copy of your
letter so that we may excerpt
from it in future columns.

Also, if you are planning to
submit a rulemaking request on
any matter. the example shown
herein is one of the best guides
that you can use. II was well pre
pared and documented and is
exactly the way such a request
should be submilled. Whether
or not you agree with RM·361 8 1s
not the important issue. Far
more important Is that you be
aware of it. I freely admit that I
have certain reservations over
some po rt ions of il. However, il
It helps clear away some 01 the
ambiguity that now permeates
the rules and regs, then It's
definitely a positive step. We
will keep you abreast of the pro
gress of this RM as it wends its
way through the Washington
rulemaking mill.

how such a small device would
beet any help to me. It is too bad
there are no hams working here
that I know 01- maybe they
could help convince the stall
here of my good intentions.

II anyone out there can help
me convince them of the good of
amateur rad io , please write to
me. The only literature on the
SUbject I have is my subscrip
tion to 73. It is a li fesaver for me,
as radio is my fu ture. Thank you.

Norman R. Boyce, Jr.
PO Box 699, 8·73
Sneads FL 32460
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Contests
from page 22

erattnq lime is 12 hours of the
t a-nocr period. Operating class
es inc lude: single- or multi
operator, single- or multi-band,
and SWL. In the case of multi
operator, only one transmitter
may be used at any time. There
is a special section for mobile
operators.
EXCHA NGE:

AST, aso number from 01,
WAS area and county. Book
numbers and districts may be
requested, but are not man
datory as part of the exchange.
SCORING:

Score 5 points for each corn
preted a 50 . Stations may be
worked on other bands for extra
points.

Mu lt ipliers for UK contes
tants are each WAS area and
each overseas country (DXCC
list). In addition, Alderney.
Guernsey, Jersey, and Sark
cou nt as separate countries.
The remainder of G, GO, GI, GM,
and GW count as one multiplier
only.

Mult ipliers for overseas con
test ants are each WAS area,
county, and each G prefix (G,
GO, GM, and GW). Multipliers
count on each band, i.e., a sta
tion wo rked on three bands = 3
multipliers.

For mobile entries, every con
tact made from a different area
will count five points, but the
multiplier counts once only (i.e.,
mobile station X from ten differ
ent areas: score is 10 times 5
points, but only one multiplier
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 be certif i
cates issued to the leading con
testants from each OXCC coun
try and also to SWLs. certtu
ca tes fo r 2nd and 3rd will be is
sued if there are 10 or 25 entries
f rom a particular country or call
area.
ENTRIES:

Logs must show the ti tle of
the cont est, name and full
postal address of contestant,
aso detai ls, total poi n ts
c laimed, multipliers claimed,
and the full details of all op
erators when multi-operator en
try is submitted. Logs must be
sent to the contest manager:
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R. L. Senter G4BFY, 27 Station
Road, Thurnby, Leicester LE7
9PW, Eng land.

Entries must be postmarked
not later t han 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 Ii·
censing conditions must ac
company all entries. It is a con
dition of entry that the decision
of the WAS Contest Manager
and the WAB Committee shall
be absolute in the case of drs
pute. For SWLs, all stations
logged must be participating in
the contest and giving serial
numbers which must be logged.
The results will be notified to the
RSGB and the Contest Manager
will supply a detailed sheet on
receipt of an SAE on or after
November 1st.

SWOT a so PARTY
Starts: 0000 GMT August 1
Ends: 2359 GMT August 7
Participants may u se as

much o f the contest period as
they wish during the third an
nual SWOT aso Party. All li
censed amateurs with operating
privileges on two meters are
eligible to participate. Contacts
must be made on either CW or
SSB. A station may be worked
once on each mode for aso
score. You can count a portable
or mobile station only once on
each mode even though you
may have worked him while he
was in two or more geographic
units. Contacts must be made
direct wi thout the aid of eater.
lites, repeaters, or retransmls
stons of any kind. EME (moen
bounce) contacts may be count
ed if they otherwise meet all re
quirements. All contacts must
be made from one geographic
unit. Portable or mobile stations
operating from several qeo.
graphic units may, however,
cl aim the highest score made
from a single unit.
EXCHA NGE:

The follo w ing information
m ust be exchanged to qualify
for contact credit:

1. Callsigns.
2. Geog raphic des ignator

(uni t)- This will consist of a
four- or f ive-digit number in
dicating the geographic toea-

tfon of the station in latitude and
longitude rounded down to the
next whole number. (Example:
W7CKL located at 32 degrees 7
minutes north and 110 degrees
55 minutes west would send
321 10.) Non-competing stations
may be counted for contact and
multiplier credit if they give their
location with enough specificity
thai the competing station can
determine the geographic desig
nator.

3. SWOT suffix "X"-SWOT
members will add the suffix "X"
to the geographic designator to
indicate SWOT membership;
this will provide the additional
multiplier as indicated under
scoring.
SCORING:

The final score equals the
sum of SWOT member and non
member credits computed as
fo llows: The total SWOT mem
ber csos multiplied by the num
ber of different geographic units
they were located in multiplied
by 2 equals the lotal SWOT
member credit. The total non
SWOT member osos mul tiplied
by the number of different qeo
graphic uni ts they we re in
equals the non·SWOT member
credit.
ENTRIES & A WARDS:

The person with the highest
final score will receive the 1980
SWOT Trophy. Certificates will
be awarded to the highest
scorer in each ARRL section in
which more than one entry is
made. In the event of ties, the
entry with the earliest postmark
will be the winner. Winners wilt
be announced in the SWOT
Bulletin at the earliest possible
date. Logs should not be sub
mitted unless requested. Send a
summary sheet postmarked not
later than September t st to: Val
Taylor W7CKL, 3849 N. Houqh
ton Road, Tucson AZ 85715. The
summary sheet should inc lude:
name, call sign, address, ARRL
section, SWOT membership
number (if a member), # SWOT
member stations wo rked and #
geographic units they were in,
total non-SWOT credit, final
score.

ILLINOIS aso PARTY
Starts: 1800 GMT August 2
Ends: 2300 GMT August 3

Sponsored by RAMS, t he
Rad io A m a t eu r Megac yc le
Society. Use all bands, CWand
phone, with a rest period from
0500 GMT to 1200 GMT on
August aro. The same station
may be wo rked on each band
and mode. No repeater contacts

are allowed.

EXCHANGE:
RS(T) and state, province,

country, or IL county.

FREQUENCIES:
Any frequency, but look for

most activity: about 60 kHz from
low end on CW; about 3975,
7275, 14275,21375, and 28675 on
phone: and about 25 kHz from
the low end of each Novice
band, especially on the hour and
hall hour.

SCORING:
One aso point per contact or

two points if the other station is
a Novice or Technician in a Nov
ice band. Illinois stations mul
tiply aso point total by the total
number of states (50 max.j, VEl
va call areas (10 max.), and no
more than 5 non-WIKlVEIVO OX
countries worked for a maxi
mum of 65 mul tipliers. Addi
tional OX contacts count lor
aso points, but not for aon
tiona! multipliers. Illinois por
tables or mobiles away from
normal OTH may add 200 to final
score for each county of opera
tion from which 10 or more con
tacts were made. Non-Illinois
stations multiply aso points by
the number of Illinois counties
worked. Only Illinois stations
may be counted for QSO points.
Non-I llinois slat ions may also
take extra bonus multipliers for
each group of 8 asos with the
same county.

AWARDS:
Certificates to the top 3 il

li no is scorers in single-op, multi
op. multi-multi, portable out of
home county, mobile, Novice,
and CW Technician categories.
For out-ot-staters. awards go to
top scorers in similar categories
in each state, province, or coun
try from which 2 valid entries are
received. Club participation
awards given per ARRL S8 rules.
Other awards may be given if
deemed worthy and decisions of
the con test committee are final.

ENTRIES:
Logs must be legible and be

submitted along with a sum
mary sheet listing all claimed
multipliers and calculations of
score. Operator(s) name, ad
dress, call, and operation cate
gory must be typed or printed
clearly. Inc lude a business-size
stamped addressed envelope
for return of results. Entries
must be postmarked no later
than September 15th and sent
to: RAMS/K9CJU, 3620 N. Otean
der Avenue, Chicago IL 60634.



• KITS FOR MOST POPULAR UNITS
Over 5 ,000 Satisfied Customers

.Write o r Call Today for Ou r Free
1980 Catalogue

• Kits for over 300 Models 01 CB
Radios

• Low Cost f rom $10.00
Easy to Install wi th All Instructions
Tune-Up Procedure Alignment

AMERICAN CRYSTAL SUPPLY COMPANY
PO Box 638

W Yarmou th, MA 02673
(617) 771·4634 ...... 7

I
I. 1l

10 METER CONVERSION KITS
FOR CB RADIOS AM·FM & SSB

• Covers 100 to t79 999 MHz in t ~H z steps With
thumb-wheel dial . Accuracy .00001% at all tre
ccencres • Internal frequency modulation from 0 to
over 100 ~Hz at a 1 ~H z rate - Spurs and noise at
ieast euca below caner s RFoutput ad justab le from
50 to 500mv across 50 ohms . Operates on tzvoc
@ V2 amp . Price$ 299,95 plusshipping,

In stoce for immediate shipping . Overnight
cenverv available at extra cost, Phon e: (212)
468·2720.

VANGUARD LABS
196·23 Jamacia Ave. Hollis NY 11423

Suplm>harp Ree::&Plion-Color Uke Never Before

Get over 50 channels of television
directly from the
satellite! HBO,
Showtime, the
Superstations, and
sports from around
the world!

Works Anywhere!
Buy complele or build and save. Our book tells
el'&rythlng! Sarod Sl.95 today Of call our 24 hr.
C.O.D. Holline! (305) 869.4283

SPACECOAST RESEARCH ...... 310
P,O. Box 442, O&pl. G. Alt.monle Springs. FL 32701

2 \kh'r '21i!! !IS (\ IAHS-C AI' KI T SO O N)

" ..., ,, .....,. AM &. 1M le~el.e< I I S Vo l" 00 Cye Ie fo,

' ..' q u..n<.e. 38 '0 4000 m..g~gyl... $J'iI .SO
(Tuni ng Uni" Av" il"bl e r ,u R.)
AN/AU. I) T,a.....""e< fo' 80 , 40 , 10 ~nd I0 m..'e"
100 W",,, Ou'P'" on AM, CW 6. MeW

W i'h .. II , ... t><-. $5'i1.S0
K • .Sll TlA...SMITTE.·nClIYI. 100· 15b <n< C,y,,~ 1

Co ntrolled on 4 Ch..nn..' lxcell..n' ~ond , ,, on

All ' ut><-, '.1.50
".C.S T.A"'SMlnll .... oth " II 'ub<", Md cr y" ~ 1 8,~nd

n<'w {BC·4S7·. S 3<n< BC ,4585 3·7m< 1 ' 16 .9 5
"C I'OWU wr..l Y 1m ~bov.. tr ~ n,m' tr..' <omple'ely
...." ed Md 'e>ted Ne .... $16.50
. -18'A.C.S YHI .ICUYU Cry" ..1 (<:/n"olled on 4
eh~ nn" I• . I00 , I S6 Me t oe.. lle n' ....ede o n<1 $11 ,50
I _13iA.C. S YHI r..._Itt",. C'y"~1 Con"o ll~<1 on 4

eh~nne l., 100·1 Sb me N"w U'il .SO
OM·ll 0,............. , "'ew U .'ilS
• .1)IA.C.S llClIYll 19 0 ·550 I(C eon"nuo u, ,,,n ,ng
....ed, .... ,' h .. 11 , ...t><-. $16.n
"".1 .l(lIVI.IJ4·131J Me. ..."..- 'IO.'ilS

Writl lor Cl t. log _ send SOC 10< post• .

W,ite fo< low p, ;<·e. on ~II Ilpe, 01 tu be.

Te ,ms; F.O. B. ...YC. 25 % depos ll ",,'h o nle' , ba la nce

COO 0' ' em'llance in f ... 11 S... t>le c l 10 p"m sale a nd

D" Ce change

G&.G ••dlo U.,.ctronlu CO.
~ ""45-47 W""(N ST,

NEW ,.OIK. NY 10001 rh.! 11·167 ·4605

$2MU 15

nes t.eo
','\ IV~ l

$1;15 !lh

$1025.,,0

$!105,25

Nf.;WI

SWAN ASIRO 1028X

IEN·JEC OMNI C
IEN·IEC OMNI D

lf~l.' 10 .\kh·"
A,'r" 1.',0
ll~l \1 :\

~,."r "'I"il'"",,,t .,,,,,~,ri ,,, "" ~"t,'",,~, .

. .. ( 'O Il\ l '\-" . ~" .,~'rl Am ... I"-,,,·.

." n,."',,' "" " " ", n,' m al "'I'~;r """;'~'.

AlDEN PCS·2800

Radio Amateurs!
AlDEN PCS·2000

2317 vance Ja~'h"n Hd.San Antonio . TX 78213
(512) 734-7793 ...... 301

(UNIVERSAL RECEIVED
FREQUENCY INDICATOR)

Digitize your receiver's dial with
the DIAL SPOTTER. Adapts to
most Communication Receivers
with simple connection to VFO.
From $ 149.95 Write for Data
Sheet.

GEMINI
INSTRUMENTS
INCORPORATED
S Ol< 205, Larch mont. N Y 10538 ...... 24

--s--- ATTENTION -Z-

EXPERIMENTER DESIGNER MANUFACTURER
~rr or,," . ' ou

ENGINEERING SERVICES - MINOMODUl.£ PRODUCTS
AUDIO THROUGH 250 MHZ

Gj'lD C I G:.D nr PR£AMPl.I,IERS

"" D DUAL GATE FET MIXERS
" AMPLIFIERS

L? C2 1I AUDIO AMPLIFIERS

b • WW V RECEiVERS
·'2V Tlf," ' j e, GENERATOR

;'0 c a COMPRESSIVE AUDIO AMP.• ca " SS8 GENERATOR•
R2 R4 "' CSC6

RF POWER AMPliFIERS

G~"" • POWER SvPPUES

" KITS
' UlL 'C~L' OU~. "'~fl M" ( .

CATALOG ITEMS IN TWO WEEKS OR LESS
QUICK TURN AROUND ON SPECIALS

CATALOG 8. DESIGN MANUAL $3.95 "'." O. ' """<....
Ot l~ 'L' D 'O'C" 'C~T10 N>

~p"L IC ~nO N NOT"
D"''''' M TA "" "' P"E~MP,- ,,,... , , "'"' " ',' .......IOU. "(;N~L'. ~'U IV'R

I
....~"ET[~'. ~'"'"' COO'"."""".
& OTMt. DA -~

""l T~
"",.." mh. '''>cO."_ ....."

" HFT INC ...... 304

I ~ U U 158 West 9th St
rUlL "" oL( . , ""' ~,,", Deer Park NY 11729

225·400 Mhz CONVERTER
AM·914fTRC Ampllfler·Converter

Originalty used WithmHitall
11;·4\7 receiver for the
225·400 Mhz rang e, Con
uoucus tuning 01 RF aod
oscillator; 30 Mhz 1 F
Has tubes 5670aod 4/6.14 .
See 7/80 CO for R, Grove 's
ccmversion of th is unit.
7'h x6VI1<9Yl. 17lbs. sn

wt. Used, reparab le . . . , $34.95
AC LINE FREQUENCY METER
48·52 and 58-52 Hz 100·150 VAC using ten reeds.
3Vl N round: sealed, H.H. Stiehl mfg. 2 Ills, sh.
WI. 1974-9364, unused , . , $27.95

TMC MSR·4 (CV·591) SSB Converter
for use with 2·32 Mhz rece ivers having 455 Khz IF's.
USB, LSB, AM, CW, FSK . and FAX . mpot voltage 0.1
10 10 v-rms. Requ ires 1151230 VAC 50-50 Hz. 5'1<1<
Hlx13'h, 28 1bs sn Used. reparable . , $145.00
Prices F.O.B , Uma, 0. • VISA. MASTERCARD Aceepled.
Send fOf our New FREE SURPLUS CATALOG Today!

Addr,n Oell1. 73 • Phon, : 4191227·6573

FAIR RADIO SALES .» '12
10 16 f . EUUIC A • l u 1105 · LI M A . O HIO ' 45 101

.,.. RearJer Service-see page 195 73 Magazine. Ju ly, 1980 171
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aSR Controller $39.95
COmIC! your COllI(IUterIO lIoe 6SR'- Control
Sylle«l .~ controllld ..,_ It....
mille< lot your BSR SoI'I~!of 1802 _

l RC 7000+Prlnter 5389.00
40164 column dot mil". ,mp,aCl . ' 10 p,aptf
Inlerlace aMpe'so"al computer.
S-100 Compuler Boards

81( Stll;,; RAM Ktt SI29.00
8K Sialic GocI boul Eco"o IIA Ki1 14500

161( suuc God bout Econo XIV KI\ 5285 00
241( SIll" GOd bout ECOl'lO V1iA·24 K~ 43500
32KStatic Godboul Econo X·32 Kl1 S575.OO
16K Dynam" RAMKit 1 ~ 00

32KDynamic RAM K~ 310.00
64K !lynatnIC RAM KC 47000
VKIIO IfllerllO! t<lI l 12t ,.

BD IC Update Master Manual $55.00
ComplettICOilll'- . 2700 11'\I . ..... ..
IIlCIO 1IU'de. """ 51.000 cnm ..ttl."ce fttI"pel. _ tIItOoql 1980 0!;Ime$I" llOSU9I
S3 SO 791C r.lIsI.- dosIouI S29 9!5

ZBO Microcompuillf
16 boI ~o. 2 "'ttl doeII . 2_ RAM , ROM 6r1ltl 
boanll(llCe. hc:Illlnl .... cortrol IlaIlIoard
S28 50. f .. Kit S99 00 M(lfOIIl)f 120 00 l'l).,,,
SOIII'II'I't K>I: SJ5 00

Video Modulator Kit S8.95
e.w-t TV 1« ... . . ou*I'~or w'o
afleQ"lIllAOI ContI luI .loII instruc

Modem Kit $60 .00
SlA lor Ille art. 0fIQ.. IllS...... "<0 \UrOI11I _
1Iry. 103 COIIlIN!lllll JOO _ l_lIIftSIOe
_ ...... co""*" pIam IRducltll
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Cl>OIP7 • •• ....." ."= =... ... '-""-"- ,...-. --.-.- . -." .. .. ..-, .-... ,." .... .
- •• _ .. ' ." II " '.-'.. -- ,.. " " . '..- ,. _, to .. .........

--. .',': - ,.. ,- ...- =:: ,- .•"'"'" .. ...... ... .- ..._'. ... _0..·- ".!t:" ..~ •• "- .......;: ::;: ,: == I:.....' .•',. .... :.:".. l:
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"C" '" = :t: .._-
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ROl;kwell AIM 65 Computer
6502 bIIed ~nQ ie bolI,d WIIn fu ll ,ISC1J ke'jtlOlr"
and 20 column 11'1'11II1 pnnlor , 20 char , al p/III1l1
menc lllsplly , RO M moretor, M y h /lln,lab..
Un.DO. 4_ . ltU ln 14~.GG 4K Assem bl er
1_,1III, 5K 815" 1_,.- l l l111.lIII
S~.maI power w~ 10< AIM65 ISstim....

Ifamt $4'.lID , Compillt AIM65 ... 1hIl I!tlf1w,e
";lh 11'0""' S"ppl ~ "IS,GO , Molded plasllc
II'lClOtwt 10 frt A1M65 i*IS po.... wppt,o 147,50.
SII'ICiII Pac:k.la- F'fa 41( AIM. 8K 815",~
~1Jtf. cato "".M

A1M8~_Il., V1 M1Suotr e~ 44 llI'I h ilIftSoIOIl
boItlI . 3 !ImIII .-.cl 1 11II11 bus . &0." plus 3
COMICIOfI I22.IIS.

A1~K1 11W1 1.1 LIO~ u ,4 P1 ra11l n
2 llOIt$ plus 2-..aI U"*" PI.CMI . PllOM
ll'0\I lor 2716 1 1~.• 321( FVJ.l lloa'd
..11m 141. 10 16_ RAM alWtl .....

Mulll-voll Com!l:uter Power Supply
8v 5 Ifflll . :!: Ie. S"'11' . 50' 1 5 amp. - 50'
51"'1I. 12'< ,5 1"'1I. - 12 opooo :!:50'. ",12'<
IttttQUllleClllJlS2995 1Uf-"~POIlIdlIll!flmt

137.45.~ Uh.UOCM"lI KIIOl' IoInJwart 51. 00
W~n we Sl0 00. S1 SO S1Wrou

PROM Eraur
. . .... 25 PROWl .. 15 "''''''"I UIUa -
_ . allmllltcl 137 .•
SlIIty IWlldVT_ .......... "'.51
60 Hz Cryltal Tlml BUI KII $4.40
eor-to llqtaI dodos Irom K. ...~
10 crysal lmt \IUe (luImoilllU1I1Cl:lnCY

NiCad Balliry fillr/Cltlrgef KJI
l)ptnt IllonII:l CIIIt !IIII ....., hokl • dWva
. rod lI'IIn CfIqII """ up, 11 ... _ kll.U
1I'¥'I' 1rod inslrIletIont 51.n

-1::= ,:"""'" ,..
1::: ;:
,~......'....
,~- "In ,,, ..,- ''''"'_ 'lO,.,, '... .,
' U"'I~ . ",.,,, ' ..,M"", ' ' ..

I . ,u '1, , 1lI""1fI!. fi,s!~... ~rll onl~

f.,;10ry tllllll GUI'I/l,"d mtnl~ bKk
OUIll) IC', 1M 0111I. compone"II • I.,;·,.,-
INTEGRATED CIRCUITS

IiIlowwllJ some Cl'ldtt lot (aIIeIl1 '9Iloon. New
""ll'o.ecl_~W1t~ Imll' oml . pte(lltld ICCU·
tIq _ "I~ Sourw ~II lot ~o "'"" oncI

S.......Ie .. Clluenl 1411.111

T_ ,,-', 1112 TlIrr . u ic S-Ilitioll
_Inild••. flllIIl .01.... T... l'ltlm........
Tiot, e lin • III .. 0IlftI HI: II • .
1It_ III ,....... lit .• .
1-1. 4-111I~_ I '.M

I ........... VU St.,q Uld" I U."
CMi.. a-: A_ Ill_ . Ultlo. lIlII_
lilt . OA; AO. SI,,, S• ..,Mnlc. EI'1l0M
,....._ . SbiloIJ,..",. S,-.

NEW PROOUCTSI
Super Color S·100 Video Kn$129.95 Elf II Adapter Kit $24.95
[....allll. tIIt to 256 • ,n h<11I 'nolul lOAcoklt Pluos ,ruP[ WII pl'o. ichng Su ~r E W ~hnd 5Opon
Q,ap l\lcs 8U7 w,tn all display mOdet comp"' ... plus $·100 ~us ll'oanSKln (W,tn SU~ Ex
cootrOllIlll lHmorym.~. l K RA l.l "PillICl." Pln 5lOfl ). HIgh i nd lew address doS~il~S. stiltl
bIe to8M5-11)0 tlIII l802. 8080, 8085, 180 lie in4 modi liD's OptIOnal Sl ' ,DlI .

"', ,,,.",.',n~. ' 801 RAM " .,.,.. Gremlin Color Video Kit $69.95
.. " ..m c . 32 • 16 i1lpl1&1numtflCS .1Id QrIPfNCS: up to 8

bllilflQilblI llI J21( HodcIIn ' 1lrIsI! . itlOCU IIP IO ' colors . ,11'I 61)1 7 chip. 11( RAM I t £000 Plu;s
IlIHl . 'no .1" ,,~" Ad " 161l AA l.l 5n ontoSu ptr EW"lIn llus '*! hogh rt$ . ll""J'l Q

Quesl Super 8asll:----=======::-:=:-::_
Outsl. tnl lAllI. III ,.... PIll".. 1802 s'fSlttllS
an_m tnOlI>tt 1m Ounl os Ill, 1M's1com
INRY workIWlClt lG snlp • •• llin lalle 101 1802
sysl"", " oomplnl tuncbon ,.. 'alC b¥
,.. c.h. llICIucl"'Q IlolobftO PQOIll elllID*tv
..", sc.mmc 1IOI_1"""'lle< '11I0' % 11["1.
32 bol d ...,.. :!. 21lo1lOtl. 1Il...."m..~ Str'"'l
'NilYS S1nno IfWIIpWloon. c.s","- vo. s...
IIld 1DIlt, llas lC , DItI.-cI~ IIIlglIIQt pro
ll'i1ms II'd 0'0'tI 15 SUII_. fuftc:l_ IIICl-EISOIf ICIpllllll 011 mO$l 1802 ""'IllS fit.
q1111'1S 12_ RA M-...om .... 815" IIICl _
ll'lIlI'lIIlS CI_.et$IOlI1I $IOdI no. ROM
_ COlIWlG _ ..lit I'CftIn<;lI 11'''' lil a-

RCA Cos mac Super Elf Compuler $106.95
~ 1NlureI bttort \'011 dllCiclI to buy In)' A 24~ HEX UyIIDInl~ 16 HO keyS
OIhIf~ . Thtrt" no othtr IXIlIl(IUItl on plul loIll . ...... 1IIl . ..It, I...., ....... ,,..
Iht 11II1'<1I todIy 1Nl hili .. \hi dt~ iIblI bInf. lid, IIIllllItar DlteI .-.cl s1ft111 m,. Urge. 00
hI$or \hi s..., Ell iot 10II!tlIItIOIlIY The~ boinllllspllys ptO'iIde outpuIlnd OlIlJonil ' ....
Ell is a SlllllIinQII boIrIl tornpUI.- lIII1 llon .tIlI 1GW ......... There is a « pi~ I'IIndIIll
many 'It lI\ItIQs II II III aceItnI COfTlPUItIIOf c:omtCIOr slo1 lor PC carll. ard I SO pi~ coronec·
trailing I nd 101~ PfOlIlltTltl"ling wrth ttl lot sloI lOf \til Ouest Super El$liInsion Boll'll
IIIIctnne IanQlIIlIt II'd ~ tt i. usilj •.,._tIl I'owot Illpply ard lOCkets lot .11 IC' s Itt jn.

wilh 1IId1llllllll m....OIl. Fyll ....c. ASCII tU:led In lI'Illpriceplusad$i!ld 121 PQ . ill$lrlJ(:'
ltr"IolIa. ....,. clIIract....__dl)ll , tIC . bon IIIImw 'Il1'lich now inWdes OYer 40 pgs. of
8eIore yOll b\I~ In(Ill'oef smd computet. set tt rt softwa.e into , inducIiog I senes 01 III101l1 to
includes Iht lollowlng llilut.. ROM mo""ot; help gel y(l\I stalled arid a muSIC P'lIll'am and
Slae atid Mode disp1lys; Si~glt , Iep, OpbOllllI grIPllics tarvet Game , Ma"~ sdloo~ and
addressdi~: PowerSupply: Audio Ampllfie. unlwrlllHls are USI ~G me Super En as a course
Ind Speaker: full)' liOCke1ed lOI'lIIlC'. : Rell COil 01 stlld~ . OEM S use itfo' I,ain;ng and R& O
01 in wa. ranty .eplirs; ful documantalion, Remember . other corrcuters onl~ enerSuper ER
Till Super EIl I~cl llCles . flOM mon;tor 10. pru- features at add illOl\lIl cost 0' nol at a~ COIll4"1'I
g.am~I"II, to:htlnoandexecu llonwilhS I NGU Mlol'I rou bll'/ . Sup" Ell III Slllli.n, High
STEP lor p",...... dtDullGIr.. 'Il1'lich is tI01 in- add"u Opllo~ n .H. low .ddttu option
ekJdllll i~ ot~ Illht same priee W~ h SINllU $1,15. Cuatom CIIbi~1I wrt~ d.iiled IIld labelled
S1tP 1011 can seelhe micfOprocelSOl" cl1 ipoperl' pl..jglas.s frontPinel S24.H. Ex~nSlon Clbinei
~ "G wrt~ \tII ~~lqu. lluntldd fess .Il(ld.a U bus "Mth room lor 4 S·100 boards SUOll . NICld
dIsplays klvn. uri", and 1fI" e.ecutlug i!l' a.tt.ry MtIhOI'/ SIft. lth $6.95. All kitl I nd
l1ruelions ,Alto . Cf\J mode IIld ItllttuClioncyell opt"", also completeI)' assembled IIld lesled
are decodto:l and d,splayed on ILEOindlc.llOtl llulclld..., I 12 page montl'lly $OIIware IlUlt
An fICA 1861 wldlG '''Iet Cflll aIlowlyou 10 helIoon to. 1802 COOllIuler usen is IYlilablt by
COOr>IIClto you, OW~ TV "Mlh Itlll'ltlllPt_ <'Ideo Illlllct1puon lor S1 2,00 ~ yea. , IISllIS 1-12
rnlXI\IlIIorlO do IlfIPhiCS Il>ll gamt, There i, a bouncl SI6.SO
...... cyslIm n;U:led lor - rou y(l\Ir OW~ Tiny Bas>c Cassettl S10.00. o~ ROM 131.00,
musoc; or l/SI"II man~ music llfO\I'ilf'tII IltUly Ot>QttlM Ell klt lloItd 114.15. 1102 sollw.l'I;
wOIIllfl . The spuker ......... tt\I)' IlIo bllISId Moe.sVIlleo GfiICl/IICS $3.SCI. GImes and Music
to d.....~ /01 con1nlI purposn S3.00. CtNp 8 In\efpteler S5.541-

Super Elpansion Board with Cassene Interface $89,95
n.., is uuty IllIllOulldrlG ......' 1tlI,~ 1'1I$ SUbroutInes JIIooMIlG users. 10 like IlIvlIrGge 01
bttn ""'lIned 10 .. .,. to dllCiclI JIoot JOU morilof fundionI sompIy by calIIlQ lIlem ..
..It tt oplJOilld TlIIt s.,.. lqJI... ..... ItnpltiMl.ots..,, ~I$IOiIS ... -.siIy lll;lMOIith_ .... 41["..,..., IWIIl "*t 1CkI.... \hi moritor. 1/ JOU lIave !he s.,..~1OIl.

lIblt a"wl'lti .... 641(..." llutI... ".,oyll'lI" ..... IllCI s.,.. ......... lhe~ is .. 1lld
lIIl:t If'Ol • ' . IIIi I 7 1 ; , Ptovo-. 11M t\IfIOIIfIQ at \hi push or • bulIon.
btiIn mIllt lor II 0lI'Iti' lJOOORI; on \hi lime 0Ile" on~ 0PII0tII inducle hnllel II,.

="'...=:..r.:~'='-""W..\hI~d.::..ca: . 1It IlQoIoI ..... ..tfI 1I1'" I"kl They
IIow etIsy COi 'lIClO,Ol' ..ASOI krJOoItd lO!hl

lor up to 6Il III EPROM em-.2151, 2716 0r n ""'" pool lIS Z32 ... 2'D _ c..n.t L-.. !of
2716)....,," .... " II '1M. EPROM canblllSld tIlI!yfII ot 0Chet~ 1ft on tIoard ¥Ill If \'OU
!of \hi fll(ltlIIOr IIICl Tilly'" or...DU'D(IIeI .-:IlI'Il)I'I rntttIOl'/' Ihete ... two J.ll1C1 lk11$ ....
" I( s.,., AOM ..... 11• .III iI .. I » a _ RAM or vodeo boarllI NIo a IK Super
1/1 00 tIoard 0C*0Il II 2108 EPI'IOM w!llCl'l!lls MontIor 'IInOOtO 2 wrtll YIClto __ !of lui CIPI'
btiIn ......ogt.' .,1Id .." I "011'-" IoIlltrI btIify "'.., wrtro Tilly 8Dc ¥Ill I vodiIo d ttW
IdltOt ...-I em:Jt c!lIcU'Ig mull Me tISWIIt oo.d hnIIlC 110 ..... 11.I5.1lS Z32 ~.51.

lUI;..... d • • I , (....... CUIlIfto! fill) m 2'D .. 11f 11.15. 1-1.14.51. A 50 ,..
~t''''''&l1rom0uat ' 1lCUln~ n· uI Wllh tibllon able is 1¥MIlIle.
.... ¥Ill 1'IUlul. lIkldo _ '..., ItIl S15 2'!t!of 11II' COi .lllCIitwl be1:au ll!hI ...
w:lIo Hia __ we bIriunll onor.8r.- Ell n III s...,~.....
IOflISla'I be ....... '11II ....__lean ,... ...... IllI Ior lI>I COt''I*le sysoem 1_
10 i!IOIIII ptogt." iIuO' /lUlddI' . IhlIl -mo MuIII--wn PoOIIt SoJllllIr beIowl
SIf'lIII _ Tlot SuDer MontIor " wntIIn WIlIl

TERMS $5 00 mill DldelU S FUlldl Caltlrn'de~lsilCld6 'IU
IIIIl,\mlflc.d ,lId M,.ltl C!lllie accepttd FREE Se~d tol rOUt con 01 OUI NEW 1980
S~ IIl"'II' elI"ln . ,11 be ."ded 01\ c~."t cllds OUEST CATALOG Include 2k ,I.mp
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Tei" 640-596/TWX 510-225-7536

Kenwood TS120S. 80-10 Mtrs. Digital Readout.
Analog Oial , 200 Wails sse power. Reg .
$699 .00/Calllor all Kenwood Prices.

lcom lC255A. 143800-148.195 MHz. 5 Channel
MerTlOfY wilh Scan, 25 Watts. Reg . S399.OQ/C.1I
lor alilcom ProdUcts.

Swan Astro 150 VRS Tu ning 10·80 at rs. 235 Watts
sse, FUlly Microprocessor Controlled frequencies.
Regularly sells tor S925 .00/Now $765 .00

PenTron OTR3KA1DTR1200l linear and antenna
Tuner. Can lor prices on all DenTron products.

Klntronics Field Day TTY Code Ruder , Reg .
SU9.DO/Now $360.00.

Swan 100MX sene-state . 10-80 Mlrs, 235 Walls
SSB power with norse blanker . Regularly sells tor
$699 .95/Now $549.00.

Drake TR7/0R7. Reg, $l ,495.00/Call lor Drake
Kenwood TS1BOS with DFC . 160·10 Mtrs 200 Prices .
Watt s. Dig itally Tuned Memo ry . Regu larly
$l ,149 .95/Call for Special Prices.

CorrmunlCo\lOns

Techrdogy

GrOUP, Incorp::Jrotec{

COEhiltwisler Rotor TX2
Reg. $379.00/Now $249.00

448 Merrick Road Oceanside , N. Y. 11572 (516) 536.5724
1708 Rockaway Avenue lynbrook, N. Y. 11563

'_f. lIIooolI '-'".

Ten-Tee 0 Transceiver . 160·10 Mtrs. Digital Read
out. Four position CW/SSB Filter. 200 Watts SSB .
Regularly $Ills lor $1 ,119.00/WDW Call lor Price .
Delta Transceiver - 200 Watts SSB/CW 1,8-30
MHz. Call tor prices on all Ten ' Tee .

NCX 1000 TranSCelver. 10·80 Mlrs. 1 kW SSB.
AM. CW, RIT tonrror. Speech Cl ipper , Built-In P,S .
Much more. Regularly sells lor $l ,695.00/Now
$1 ,495.00.

Swan 102BX Transceiver . Dual pro 's 235 Walls
sse & CWo 1.8-30 MHz. I.F . Passband Tuning .
Tunable Notch filler, much, much more. Regularly
sells lor $l ,1 95.00/Now $995 .00 .



URPLUS PHONE, 13051887-8228
7294 N.W. 54 STREET TWX : 810-848-6085
MIAMI . FLORIDA 33166 LECTRONICS

ORP.
WHOLESALE· RETAIL

v",

S0239
CB SPECIAL TRIMMER CAPS

Brand new prlnled circuli bOlrd .... mbly. Ul&d In all Hyalin 40 Charmll Can lIlln your Wllch

101$5.00 100/$35.00 CD ...n.celv. ... Fila many othef m.nul.ctur• ••• unit. al ia. Squelch 3.$·20 pF ' 5-30 pF

50/$20.00 1000/$300.00
po""oluma <;ont'ollchannal • • llK'to< . wlleh not InclUded. 8o..d $.75 ••.• 21$1.25,., 7.5081. Sl}.99 _ 6.00 ••. Olmenslons S/13.00
11).49 8.5081. lOO-up 5.50 • •. 6" ~ 6 Ya "

POLY FOAMPL259
CD SPECIAL WI40 etl SW same ...bon COAX

Amphenol , ·9 $10. SO ... SO·99 59.00 .a. 50 Ohm
.60¢ ea. 10-49 $9.50 • •. lOG-up $8.500 • • . l ow Lon " to RG114

Serviceman Special $4,95/100' S3.00I5O'

E. F. Johnson S Meter '". Hy -Ga l n 40ch C B Less Case Speake, , Kn Oll S la s ' ",

Edll" M" te ' 250 UA Fih in !!>IS" • \ ·318" ho le SI 49Sea ULTRASONIC
MTG ho les on each end \ ·11'" behind panel NEW Hy.Gain Remote 40ch CB l es s Case, Speaker & Cont ,o l M,C TRANSDUCER
Black scale o-s botto-n \ ·20 lOP las IS) S14 95 ea DtI1.cts sound alloY. tha ranga 01human
$1,2Sea , 5/$5,00 ASTATIC T-UG8·D104 hearing ! Transmits & recel~al

PR EAMP Des ktop microphone NEW E,F. J oh nson Power MicJLes s $2.50 II . 51$10.00

E_ F. Johnson Signal Strength wlc rysla l elemen t 3 Pin Plug sas ee. Card , DesktopStyle S19.95 ea

Meter zoo "' 2'1. " ~2'i, "Sq mounls,n MAGNETIC PICK UP
1 ',, " ho le 1" behind pane l Sca le 1,30 d b lO P Il EX COPYlENS F:5.e.e.t CERAMIC IF FILTERS TRANSDUCER0·5 bottom Focal La"lllh 115~M M) 1..... • 0,

EFe L455K$4 95ea f>i $2Q00 a liie- l . 1 111. " FI.t<I 1m . Con~artl motion to ac volt l g. wllhout
$1.SO aa. $3.50 ea. machanical llnkiga

PANEL METERS 25' MODEM CABLES
'1,". 2" wiG' sh la ldad ca bla

IS' MODE'" CABLES $4.95.a.
$4,00 ea 2 for $7.00 II Position Dip Swllches 10000000a ww. wI.hlM!, Ut22g. wi,. wI. hl. WI.

\6 pin (AMP) $1.50 ea. DB2ap ...,.." .. DBS1~1 DBasp conn" DBSI228--1 SOLDERLESS TEST101$13.50 <>0'''' on ",.. OtId c....,onon. _

25·0·25 de Volt s } 2 '1, "' x 3"'
$S.SO a.. l M SO.OO sa,SO N . 10/$60,00 PROD (BLACK)

12 Vdc RELAY 12 Vdc RELAY Thrlldad type, molded handla
0-25 oc Vol ts } SPST 35 Amp Contacts SPST Open Frame $.40 aa. 10/$3.50

2'1, " x 2 '1. "'
0-50 ac Vo lts O pen F ra me 5 Amp Contacts USED MUFFIN FANS-Snu nt Required- Rugged. great tor mobile US !;! Mfg ·Magnecr af t

3 bladls, 110VAG, 4 'I,' sq.
$-4 ,5Oea 51$20 00 $1.50 ea 41$5,00 S5.95

Double Row/Wire Wrap .100
22 pina/Dou b'e RowlDlpped 5 01de' 22 pln a/Double RowlWI.e W.ap

CW MINI SLIDE SW
25 pins $3.49 ea 10/$30.00 '" $2.08ea l OJ $17,oo '" $2,44 aa lOJS19,00

DP DT .15 II . 101$1.25
30 p ins $3.96 ea 10/$32.00 100 ASSORTED DISC CAPS
50 p ins $5.43ea 10/$45.00 12 v DC Horn

(FULL LEADS) 20 EA OF 5 ALL STAR AIR2" d,amate, • 1 'I, " deep
.15 .a ~ h DIFFERENT VALU ES $2.00 VARIABLE

Double Row/Solder Eyelet .156 31$2.00 PER PACK 24·215 pF .75 II .6plns sr.toea 101$ 9.00 White Porcelain15plns Sl .55aa 101$12,50 Autronic EleCI AUIO Alarm
22 pins $2.08ea l Q1$17,oo Easy inslall ation independent cir· Egg Insul.tor RED SEVEN SEGMENT
43 p ins $3.66ea 101 $30.00 cullS solid state 12V neg g round 1'Ia" X 1 " SOt ea. 310r $1 .25 DISPLAY$5.00 II.

C & K SWITCHES CAPS RADIAL LEADS
Til 322P $1.00 .a.

Ext.alyt ic

PART Ii MOVEMENT 4800 ~F at 7,5 VDC
2200 uF @ 16V BOURNS' EDGE

71 01 ON/NONE/ON SPST 1% " length . I"' diame te r
.25 .a. 101$2.00 MOUNTING71 03 ON/O FF/ON SPST $.3.00 Bach

7108 ON/NONEI(ONj SPST
50 ~F at 200 VDe

5K pot slng'e tum1 '10 ' length x '10"' diamete r SOLDER LUG·TYPE CAPS 3345W a.rill $1.50 Ba.7201 ON/NONE/ON DPDT $2.00 IIch SO UF 1il35OV 1"' D . 3" L
$1 .00 EA 6 FOR $5.00 15' MODEM CABLES 5OUF@ 45OV 1"Dx2Y,"l

12 VOLTS @ Y2 AMP14if22g1 wl,a wlshil lll, 50 UF @ 45OV1"O x3"L

D6 25P conn & D851226·1 eoe e» 5 FOR $2,50 Filament t.anato nne ,
6 TV GAMES ON (1) CHIP CO¥<l' on one end $6.00 ea. 101$5!i.00

EFJ CRYSTAL OVENS
1~~. r~ 1 " $1.50el.

Gen Inst r AY-3·8500·1 15' MODEM CA8 l ES

28 Pin Plastic Case 101f22ga wi.. wlshlald, 6V/12V 750 CTS DP6P ROT SWITCH
EVERYDAY LOW PRICE $7.50 ea D8255 conn & D851226-1 $5.00 ea .

"0_ on one end $6.50 aa. llY$6O.00 .so II . 51$2.00
IC SOCKETS

ASSORTED ELECTROLYTICS Camblon AXIAL LEAD ELECTRO-
Gold Plat8d Wlr. Wrap LYTIC CAPACITORS

VAlUE!MFD VOLTS .>A LENGTH PRICE
14 pin .35 ea 10/$3.00 2 uF @1 5V

16 pin .38 ea 101$3,30 10uF @1 5V
63,000 • rev ,.. , 5 ';' '' 4,00 ea 2O uF @ 15V 12 11 .
10.000 • '" I 'I. " , 5314" 300 ea COMCO XTAL FILTER 5OuF @ 15V ,~

2,700 • '" 1'I, " , 2'1, " 2,00 ea 2311" • 1" ~ ...... :l.2 uF @ 25V $1.00'.000 • '" I 'I," , " 200 ee 3.3 uF @ 25V'.000 • '" I y, " , 4'1, ' 2,00 ea 131l.CIW $10,00• • ,
l uF @ 35V18.000 • '" a'' , " 3,00 ee Coax Connectors21.000 • '" 2'1, " , ,.. 3.00 ea 2 uF @ 15OV

'.000 • ,." I 'I, " , 3'1," 2.50 ea UG·273/U BNC·F/UH F·M 2.50 25 uF @ 25V

I
15 aa.

"'.900 • ""
,.. , 5'1,' 3.oo ea UG-255/U BN C·MJUHF-F 3.00 3 uF @50V ,~

"" • '" 1'/, .. , 2 'I, " 2.00 ee 5 uF @50V $2.00900 • too 1 'I,' , 3'1,' 2.00e. UG·146A/U N·MIUHF·F 4.50 10 uF @ 5OV

"" • 300' 1'I, " , 3'1," 2.00ea
eo • asov 1'I, " , ,. 2.00 as UG-83B/U N·FJUH F·M 450 2SO uF @ 25V

}
10 ea.

UG·175 RG·5B Adapt. .20 100 uF @ 50V ,~

UG·176 RG·59 Adapt , ,20 SO uF @75V $2.00

A I1 m.r.".1 g lla ,ant1ffld a /I (0' any ,uso n yOIl . re nor sat' S/' . d , all' P' Oducts ma y De fe tume~ ",m"n 10 d.y. lor. /u ll ' e lund (le u s'"ppmgl PlelSe add J3
TERMS: /0' . h,ppmg . nd handlmg on " ~~td~f' Add lt,on, 15 '10 ch , rI}e lor . h ,ppm g . ny ,Iem o. e, 5 lb. co~:s.~ ccer; t ld /0' o'd~'. rotalmg S5O,oo 0 ' mo,~ All orders

.h, ef1 UPS unlus olher "', a ~ S eCII,ef1 Flo rrd. ' ..s,d~nt. IIIIS. add 4" . sal ... ra. Mmm'um ,0,11' 1500

EOUIPMENT ! COMPONENTS ! WIRE & CA BL E ! ACCESSORIES



2822 North 32nd Street/Unit -1 Phoenix, Arizona 85008 (802) 858-8423
We accept checks, MssterCharge, and Vi.. I - ""'._~

Prices subject to change without notice
ORDER ING INSTRUCTI ONS

Chec k , money o rde r, c r ed it ca rds, or CO D o rder s wel come . (Maste rcha rge and VISA o n l y)
No personal chec ks or ce rtified personal chec ks for fo re ign count rys accepted. Money
o r de r o r c as h l e r t s check in U.S. f und s on ly . No CO D eva l Lao l e to any f o r e i gn coun t r y .
l e tter s of credit a r e no t acceptab le. CO Ol S by UPS will be c ha rged a $2.00 ha ndling charge
p l us sh ipp ing. COO by mai I will be c ha rged $1. 00 handl i ng cha rge , p lu s COO c ha rge s by post
off ice , p l us shipp i ng. Mi n i mum shipping by UPS i s $2.00 and 35 <: insurance p e r $100.00.
Please a l low extra sh ipping cha rges f o r heavy items. A l l p art s r eturned due to customer
error will be subject to a 15% r e s t oc k cha rge . Cla ims must be made wi th in t en (10) days
a ft e r r ec e ip t o f p arce l. A l l requ ests must i nc lude de f ec t i v e mate ri a l , i nvo ice number
and date.

$ 10. 00 MI NIMUM ORD ER pl us shi ppi ng . ORD ERS LESS THAN THI S MINIMUM WILL BE
RETU RN ED UN PROC ESS ED. Thank you.

See Decembe r issue of 73 Magaz i ne for first 10 page s o f our cata log .

$1. 10 ea.
4.90 ea.
2 . 50 ea.
3.00 ea.

$ 3.99 each
12. 50 each

4 .99 each
1.99 each
4.99 each
1.99 each

SWITCHES

$ 7 . 00
Low power 16K $ 6.25

Sing le vol tage $23.95
200NS
450NS

2.5dB (iii 1.0 GHz
2 . 0d6 (iii 1.0 GHz
12. 5d6 @l I GHz

NEW POWE R SU PPLYS
STANDARD POWER INC ORPORATED
Model SPS-l20-5
5 VDC (iii 12 Amps
7" l ong x 5" h igh x 7" deep
$59 . 95 each

NEw HI CROLA6/FXR WAVEG UIDE
Model RQ-A62 X- Band
$89. 99 each

CI NC H 0651 22 6-1 CO NNECTOR COVERS
NEW D625S RS23 2 CONNECTO RS
US ED DB25P RS2 32 CONNECTORS
USED 06255 RS232 CONNECTORS

S P EC I A L

L . E .D . DI GITAL CLOC KS made by SPARTUS
So l d AS IS . NO RETURNS . All "work"
but have mi no r problems. Can also be
us ed as spare par ts o r t o experiment
wi t h o Take a chance f or o n l y $4.99 each.

" Wo r k" • pl ug it in and t he LEDl s 1 ight up

WATKI NS - JOHNSON COMPAC T YIG FILTERS
Hodel WJ- 61 4w1 5
7 . 40 t o 12 .1 2 GHz
$59.95 eac h

MOTOROLA HI GH FRE QUENCY TRANSISTORS
AND DIODES
MRF 901 NPN
MRF 902 NPN
MRF 911 NPN
MBOI OI
MBII aI
HP2835/ I N57 1 1

FUSE
Amp

RCA POwER TRANS IS TORS
NPN TO~ 3 CASE
#RCS258
Vceo 60 20 Amps
Vce 4 250 Watts
$2.99 each

TRW RF TRANS I STORS
PT355 1C 15 W output
12. 6 VOC (iii 175 MHz
Same as 2N608 1 bu t
has no s tud .
$3 .50 each or
10 / $2 9 . 00

DUAL EL EME NT
Slow B low 3
3AG Type
8 /$ 1.00

MO TORO LA IC' s
MCI S50G $1 . 50
MCI 590G 6.00
MC4024P 3.82
Mc 4044P 3.82

FERRITE ROO
3 -30 MHz
1;" x 71"
$2. 99 each

NEW TRANS CO COAX RE LAYS
SPOT 28 VOC # 1373 0
$39.95 each

NEW RF SW ITCHES by
MICROWAVE AS SOC iATES
#t1A-750 1-0NM
$69.95 each

HASTERC HARGE, VISA , CHECKS . AND C.O.D. 's PHO NE IN YOU R ORDER
WILL BE ACCEPTED UNDE R $10 .00, NOT INCLUDING S H I PP I NG~

5 V 5 Amp REGULATOR 2708 E-PROM
1173H05KC THS411 6-20J DL
$4.29 each TMS2 51 6 /2 71 6

$1.00
1. 99
1. 25

WE AC CEPT
NO ORDERS

2N 914 /MOTOROLA

831+' -'
10/$1 . 00

GE 2N58 19/
34E. 251 6
10/$ 1 . 00

MOTOROLA MI CRO-T
NPN TRANS I STORS
HMT70 Pkg. of 5
$2 . 00

MOTOROLA MICRO- T
NPN TRANS ISTORS
MMT7 4 700 MHz 12 V
MMT 285 7 1000 MHz 15 V
FMT2060 1000 MHz 10 V

NEW RF TRANS i STORS
CTC C03495 $ 10.99
CTC C03 435 20 . 10
CTC ASO - 12 20. 10
MRF 902 12. 50
MRF4 55 12 . 65
MRF 455A 12. 65
MRF 454 17 . 99
MRF 45 4A 20 .1 0
MRF452 25.00
MRF 240 12 . 00
MRF23 8 11 . 00
GERMANI UM PNP POWER
TRANSI STORS TO-3 CASE
IIGP I600 wi II r epl ac e
the 2NI 529 - 2NI 560
Cev/BVCE S 75 V
Cev/8VECO 60
Ebv /BVE BO 40
Co l lector cu r ren t
15A 150w'
$3.99 each or 10/$29 .00

12 V 5 Amp REGU LATOR
HLASI 51 2A/ 78HI 2KC
$5 . 50 each

,.,.. Reeder Service-see page 195 73 Magazine. July , 1980 175



MINI KITS - YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

Alupe' "'(;1" pell""mance FU .."e·
'nl m.oe " I' T,a"om,IO a llaD'e
o'(;Ina' uP 'o 300 V.,d. ,..m excep
1'0".' aud 'O<!ua hly by mea n. 01It.
Du,lI ,n elee"'" m,oe 11 '1 ""clude.
c.... m,''' . on-oll . ..'lC" , anl..nno
DolI" 'y a n<l' upe , ,n' lrucI,on. Th,'
'. Iho I,n• • 1urllt a.o,'ob l.

$24 .95
$29.95
$29.95
529.95

CLOCK KITS
,_ old I _ , OM< 7._ Sold 110 0 ...
Be _ 0I --e.-.II _ , _.,.

T ry your hand at bUl le"ng the tmest Ioolo, '"9 ClOCk on the
ma.ket lis sat,n lIn ,sh anodized alumInum ca se looks great
anywh ere. wh Ile SI ll ,4« L ED d,g 'ls pr ovId e a hIghly readable
d Isplay n ils '5 a complete k,(. no extras needed. and It only
lakes 1-2 hours '0 assemble Your cr c.c e of case co lors
silver , gold, black (speci fy )
Clock 10, ,1 , 12124 hour, DC-S
Clock WIth 10 min 10 ti mer. 12/24 hour, DC · l0
Alar m Cloc k . 12 h o ur only . DC-a
12V DC car c lock . DC-7

For w ire d a nd tes ted c locks add $ 10.00 10 k 't once
SPECIFY 12 OR 24 HOUA FORMAT

s-r SIe,,'"
" . " pe . oen... '.....mpl' .
I,e . " " 0<;" ..,11 ""'0 up a
p n drOPa l 15 1e<1l' Gaat
\of mon~onng ~'s

100m Of as ~al pY,.

"""'" amph",", ~ ull 2 W
"''' outPul. 'u'" on 6 10
15 ",OIlS. u...s ~5 ""m
_aoe.
Camplele ' ~ BN-9

$U5

LItd Blink, K it
'" g. e al a n""h()fl gel .
Ie' ..1'10<;1'1 allernllely
ftlSI>eS 2 lumt:>o l EOs
Use lor ""me bIdgM.
b u llo ns .. a.n ,n g
panel lignlS, a nyl","ll'
Runs on 3 10 15 ",OIlS

Comp"'e k'l BL· l
$2 .9'5

v....... ' U0:::--...,.. TVOO__ :so-...-,- - ""' .. ~ ""~
, ~v 0tt<l'l*I"" __ ho ....
.............. e-• •• V!H 'T.

CPO· l
Aun. on 3-12VdC' wa ll oul ' KHZ <l aod 'o r CPO
Ala,m, Aud' o O.c,lIalo< Co mpl. ,. 0" U.'S

Color Or,.n

Se<e mus<c come
. "ve' 3 d,II,,'en l
Iog ... t. no(: ~e. .... ,Ih
mUSIC One 119" 1
each to. ...,gh.
m, d ' ..nge ....d
10....s E.ctl ,n d'
. 'd"ally ad lus t·
a ble and d" .es up
to 300 W fu n s on
110 VA C

Complete . ,1,
Ml · '
$8 .t 5fM ·3 K"

fM ·3 W" . d ond ' e" ed

FM
MINI
MIKE

F"'-2 " " $4 ,15

T'a n. m," up 10 300' 10
an, FM b.oedcasl ' a 
0;1'0 uMS an V lVpe 01

Car Clock
no. UN·KIT. onl, S IOhSe. connec tion.
....... . . ..._ "'11'_ ."" ac.u a.u1O .IOC' ~"'Cf> .. .....p '0D_ . ""
,.... . " ClOt . ' .. com",_. on', __ J on<! 2
. ..' '<_ ,~ ,........ l),wIa, .. D '" II '.~ _ """' 'C "' n...'''''''eM _ ocao __ of .........." ,. _ 0 " oa, Of e-.. ,0'......~....noeI.,.., .' caM .. " 'Co c.o~ De.noo ~ Oo"....., ~ u........ 2 .-<r
..... C"""'. of .._ ,"00 ' 0' _ <ale ''''"'''''''

DC·3 .' '2 -.. ""...., In K
DC·3 .. ..... _ ...,... utK

Ton. O""od.. ~-
A Compl"' '' I"". decO. -!f!f
<le, on a "ngl.. PC
ON.<l Fellu' " 400-
5000 Hl It<lluflaDle
. a nge ",a 20 IUIn pol "o'lag" '~u
la"on 5e7 IC U"" ul lor 10ucn
lone butSl delK100f1 ~SK e1c
Can a lso be uHCI as I . lable lone
encOltef Ru", on 510 12 . olls
ComPlel. ..,I ' 0 · 1 $5 .15

Whl. pe. Ligh l Kit

An ,nle .eSlIng "'I. .mall m '''e
P'CkS u p sound s a nd con"e " s
I" e m 10 Itg"l The lOud er Ihe
SOund , Ihe broghle. lhe Itg hl
Includes m, ke . eeeuers u p 10
300 W. runs o n lID VAC

Comp le le . " Wl · l
SU 5

&
m,. " Run. on 310 9V Type FM·2
" 1. ~ ,..,n. ,. ,..." m,. .. p...amp
511\1"
H,II · l 0" n .M

..ftM",..',..".

$59.95
$44.95

$.50 ••.
S1 .oo .a.

---oJ. • ;~--
-

W ored. test ec, PS· 1B
K,I,PS - 1B

600 MHz

PRESCALER

E. t e n d th e rang e 0 1 y o ur
counter to 600 MHz Works
w ,l n a ll CO u n te rs Less t ha n
15 0 my senS'l!v'ty scec uv
10 o r - 100

78' 2 " .0Il
7515 $1.00
71lO5 SUS
79'2 $1.25
79'5 $1.25

Mini TO·12 ....a, 51n_.
T."",..'0. 8,."" 1'" 11."
To-no Hoa' '''' ' ' $ .... 11,"

-.. "'"'" 11 11
Comp.... '''pIe ' ''9",al''' 00
....pp1y PfOV"",," .a"a blll 610 , . _sa'
2OOm. and'5 a' 1Amp E. c__
'''9'''a'_.~ hlI"'ng ....d ......"
." . L... " .n1Iorm..s f4Q"''''' 6 3 v
•• 1 Aand 2• ."Cr
Co<nJJ.... 0" P!i-lL T M.M

CDI __
........nco __ ...... """ ~ _ lO_3 ....., , .......

......... D.... eo. CIoc"
.> ...-_.~ .----<-_.....
1_..0 ,n"," _ ......"', , .3 __... _. _. _....- _-----_...-_...- -OC·,,_........ "'M_"...,- - ...._ -'-

$29 .95
$39 .95

8 1·FETLF 137.1 . (),. eo;1 p,n '0< p,n 7., compa·.,bI• . Ilul 500.000 MEG
,npul ' 'uPO< low so p.. ,npu' cu"....." 10.. 00_' a rt ,n
SO !of Only 11 00 10 !of U .OIl

Opto Isolalor, - 4N2 8 ly pe
O p to a euectc rs - pnctc d iode · LED

" '" ,_<".,_ _ ...., ~ """. __.... .S<: ••_ .._..__.,_ ...- - "-' " ,"" .. , -._,.._, '-'__',,-'__of'_ ...... _ .."""""__.
• ".".. .... .....'IC" •...- ,_ ..'.~.. , _ "'0'-' • .,"
,,__ _,_,_' ....... "".n> _ . __.... .. _ . ...---_ _.._--
...... _ _ ,_ . '. ..... $011 "" .... . __,,..-c_ ..._..~.. "'-.",""""_ ..,

30 Watt 2 ml, PWR AMP
$Im ple C lass C power amp teatures 81,mes powe r ga".. 1 W to
lor 8 OUI , 2 W ,n lor 15 out. 4W to tor 30 0 u ' Mu output 0135 W.
,ncred ,ble ItlI lue. c:ompIete w,th a ll parts , less case and T-R relay
P A-l . 30 W p w r a mp k,1 522.95
TR- 1. RF sensed T -R retay kll 6 .95

_. .__oroocuf ",_ alJ_.... ,. ........ ,. ... ...

AF acwarec relay senses RF
(l W) a n d closes DPDT rela y

For R F sensed T·A relay
TA-' K II $6.95

AUdio
Pr••cal• •
Mak e n".lh reSolu ho n aoc.o
me asu rme nls, \l re a t fo ' mus ,c a l
,n st ru m e nllu n ,ng . Pl lones . e tc
Mu lt, pl,es a ud ,o UP 'n 'reque nc y
se le c tabl'" .10 o r .1 00 , g' "es .01
HZ rescrcnon w,In 1 se c gale
I,me ' H,gh senS' ltY" y 0125 m ... . 1
me g .npul l a nd bu ,II· ,n hUe"ng
g, ...e s g .e a l peffo,mance Ru ns
on gV ba ner, aU C MOS
PS-2 k,'
PS·2 w" &d

OP_AMP $peel"

MFl F·23ll Ifa ...." '" P"_ 1
'- to<lD(;I" " 1SO " , Sl1."

78MG SUS
79MG SU5
723 S.SO
309K SU5
780S $1.00

Sh.",. r "11 _.
.. >c. ..... u' pc• • 0 ' nn• •". 1" . .. ..

"'M O'0 '. " Goa.' !O' ."" c.. 50''' ,00

C-.. ... ...'" Cloc k
T"" c 'oc.,na1'l(lOl flall 6·S-lED>
' 2 '2. ....... onoM. 2' "Our a'••m •,,"If cal"""., ban.... y l>aC0uP a flO
lOis mooe Tn. 'upel 1001 c ,, ~ IS
...." Sou S" . 2 ,rocllH Co<!>~e

. ,t ...... caso enol a.a"allie'
DC·' n 'M

$150
S5 ,00
ss ,oo

S1.DO
SU O
n .oo

-.CI"'-<:0' '.... _ " 1' •
'..... " 1' •"", '. " . '1'.... .s'."",.. --,.

M,n, RG· 17. Goa .
10 II. lor $1.00

C_MClO fi
I p,n '.P' lIP" <oo'. clO '0'
......· 101l3 c. , clO< . modul.
O" C. J'S ...

Cryllal.
35195.5 MHZ
ro ooooo MHZ
5248800 MHZ

•v"" aa_, c"'"
N,C' 0....."' . c"P' S lof IHIO
..'. RuD"" Gromm", l Dlof ".00

_ s.... ...,........." bu,,... 4$0 Ii< 86 dB _Oul"'" "" ~. ' l _0< .. '0- 30 .... TTL
<om _ I ' W

S150

$100
3/S1.00

Si .... lUI
Produc n upwa.d and do",n", ard
"' I iI cna' acle<'SlC 01 a POlICe
sor"" 5 W peao audlOoulpul runs
on 3-15 VOlts llSH 3-"5 Ohm
spea o..
Complele . " 5"'-3 Sl.ts.... .--_ ..... '.woe L_"..._', .... ·___..",.'e' ·. .. ..,., ...... .. ..

AC OuOIel
P_ I,IIounl w" " Lead.

• ' Sl.00

.~._-"."" .. , - ...
"""uf _ 1 M
..duf .'o v._ .

'-_ ..Y noi 30 PO __<., 20·00 ... • ' un_ ,....... _..._.. ....,.•
u.n. Rod. JumtlO Red, '""II" '.........IV Rea NIum........ Red 81$1
M,n, ' ''' Io"w.Jumbo v" 'o.. Jumbo G..... 11$1

S..ilC""
M,n, IO\Ig ie SPOT
Fl e<! Pu.l>bu tlons N 0

L_ • '0"" ChO,C. , p,. ... spec.IV

~20 T T ~ " .00
' M 2OT T, ~ ' 50

DC ·DeC_
·5 .... """" P''''' ·9 _ l!I JOmo... _ P'''''''''''' .' s _ _ 3I'i.... " ~

Cry.... Moc.optooo..
Small 1"" d ,am.l.. '.'." l" 'ck
c ' v51a ' m,o" Ca rlM ge $.75

Co.. Conn..:lor
C hlSs ,s mOun l

e NC Iype $1.00........
' ''' 0' ,_ '" u'" ""' ...'"",.
" . " .,,,,. , d , ,e a , ••• •"
.~ btlI ,,"" "" " .. '0 t>og ".'" "" " ."

MB- ' '"

P<Oduc.,. LOUON' a,..,,,ng.fIO
an .....,_ <len,"lI " . " OOUf'd
can su ppl, up 10 's ..a'l. 01
ot>no . ...... _ R...... on 6- ' S VOC

25 AMP
lOOV Bridge
$1 .50 n cn

Mln i-Bndge 50V
1 A MP

z tor $1.00

0,_.
5' ." Z."e, 20/11 .00

lNgl . TVpe SOI$1.oo "''';::::::::::::=ce:-'-r---';-;:;-;:;:::c;;;::-- - t - --,'''':;c.:::''---;'"';'-- - - - - - - - - -;;::;:e=---''''':---I'K V 2Amp "$100 r
' OOV l Amp 151$1 ,00

8 P,n
14 p ,n
16 P>n
24 P,n
28 P,n

""0

TTL
,,= •..
1041 •..
7475 •.se
" .. ...
7. '96 SU S

SPECIAL

FERRITE BEADS---_. ......_-- ..'.

PARTS PARADE

,...".
"'....,..." ......,, ""
01" "" L----- - ---i-"':::""",--;;;;;"'::'''-l-.:..:.''';:-''''''''';.'",,:''-'''''1..." "" r
01" "" '----'''i.;;;,,'''''',,'''.---T-'''--;;;_ii,,''''''''';;f-'---" ... r.U"....,........
••_._.
0"
~"

LINEAR

IC SPECIALS

TRANSISTORS

U"""'- '_ IIf1

P<ov"," ''''' baM: O"f'l$ and PC
DOI.<l ' '''Iu'''''' 10 prov"'" a 00u"'.
01 pre<:"""" I,m,ng a<1d PuI""
gene<a'''''' lOon SSS ti-. !C _

'''C'''''''' I 'a""", 0 1 P;Of'lS lor most
,.m,n(;l _

VT-S II " S5,M

READ OUTS
' 00Q _' cc .. .
. 000 ...' c .. , .
.. .... 't '130 n 'C" '._. ,ac.. >.

,..... ~....
-~.
,~...,,-

'~" '" ~..., " ' n
, ' ....p

"""..c·.,.",,, ~"' IIol"..
_' '' _~PfO-,..---' -_ 'ot'........
~PfO'" ' flO_ ... ·fIO""_w'

..".."_..."."1-

..,
'"'",..,.',.,".."...
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INTRODUCTORY
PRICE

AZDEN * ~EW! * AZDEN * I'i£W! * AZDEN * ~EW! * AZDEN

THE GIANT AZ EN@COMPANY

REVOLUTIONIZES THE STATE OF THE ART
AWE AND AZDEN. INTRODUCE THE BRIlliANT NEW PCS-2800

MICROCOMPUTER CONTROLLED
SUPERIOR COMMERCIAL GRADE

10 METER
FM TRANSCEIVER



600 mHz COUNTER

rrilrn~EJIJ EJIEJ[]lnJr1i[]~
..... 62 BOX 4072, ROCHESTER, N.Y. 14610

PHONE ORDERS CALL
(716) 271-6487

sssss

" "'"995

'"'"

10 Hz to over 600 mHz
less lhan 25 mv to 150 mHz
less than t 50 mv 10 600 mHz
t 0 ppm, 20 -40 °C 005 ppm / C TCXO crystal
t,me base
7 d,g 'ls, LED, 0 4 ,nch tle,ghl
50 VAC to 60 mHz, 10 VAC 10 600 mHz
t megohm. 6 and 60 mHz ranges 50 ohms.
600 mHz range
4 'AA cells. 12 v IIC ; DC
o t sec and 1 0 sec LEO gatA I'ght
Automanc. all ranges
5"W, t 'h " H, 5 ',1"0
1 tb ""ttl batte,ies

Slabihly

Specillcatio ns
Frequency range
Sens'tiv,ty

The CT-70 breaks the ptice bamer on lab quailly frequency counters ,
No longer do you have to setue for a kit. ha~-krt or poor performance,
the CT-70 is completely wired and tested . features professional
quality construction and specif ications, plus IS covered by a one year
warranty, Power for the CT-70 is provided by 'our 'A A' s ize batteries
or 12 vol ts . AC or DC , available as options are a mead ba ttery pack,
and AC adapter Three selectable frequency ranges, each with it s
own pre-amp, enable you to make accurate measurements from less
than 10 Hz to greater than 600 mHz , A ll sw itches are corwementty
located on the Iront panel tor ease o f operation . and a s'ngle Input
lack eliminates the need 10 c hang e cables as duterent ranges are
serecteo. Accurale readings are Insured by the use 01a large 0.4 inch
seven d,g,t LEO d,splay. a 1 0 ppm TCXO tune base and a handy L EO
gate light mercator

The CT-70 IS the answer to all your measurement needs, in me
field , 'n the lab, or In the ham shack Order yours today, e xamine rt lo r
10 days , " you 're not com pletely saneuec. return the uni t for a prompt
and courteous refund

Power
Gate
Dec,mal po ,nt
Size
We'ght

Prices

CT TO wored • le s'ed

CT zo XI' form
IIC adaple,
Nwar! pac . w,m IIC ,.(J,. p t e " chafq~'

1'· ',,<;cop,c wh,p antenn,. BNC plug
r.n ~a , ' assemblv

D,splay
Input protec~on
Input impedance
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While the CompuPro'" and Muslklt'" lines conti nue to be our big sellers, we
ha....en't forgotten that we started in this business by offering good parts at a
good price. Now with our vol ume buying, the parts and prices are even
better , , , and just wait until you see our socket speclaii

16K DYNAMIC RAM SPECIAL: 8/$69!

SO.34
0.34
0.34
0.38
0.44
0.34
0.34
0.40
0.34
2.20
0.40
0.34
0.40
0.40
0.48
0.42
0.34
0.46
0. 60
0.48
0.48
1.56
1.68
1.68
0.54
0.82
0.50
0.58
0.62
1.70
0.87
0.87
1.50
0.69
1.87
1.87
1.66
2.10
1.87
1.57
2.20
2.18
2.20
2.18
3.75
3.75
2.08
2.05
1.95
3.50
3.05
1.87
1.70
2.50
2.50
2.50
1.95
2.02
0.69
2.91
2.02
0.88
0.88
0.88
0.88
0.69
0.88
0 .88
0 .88
0.88
2.10
2.10
2.10
2.10

74LS TIL
74LSOO
74LSOl
74LS02
74LS04
74LSQ5
74LS08
74LS10
74LS11
74LS12
74LS14
74LS15
74LS20
74LS21
74LS22
74LS26
74LS27
74L$30
74LS32
74LS33
74LS37
74LS38
74LS42
74LS47
74LS48
74LS74
74LS75
74LS76
74LS86
74LS109
74LS123
74LS125
74LSl26
74LS132
74LSl36
74LSl38
74LSl39
74LS151
7.4LSl54
74LSl55
7.4LS157
7.4LSl60
74LS161
74LS162
74LS163
74LS1 68
74LS1 69
74LS173
74LS174
74LS175
74LS181
74LS192
74LS195
74LS221
74LS2.40
74LS2.41
7.4LS2«
74LS257
7.4LS258
74LS266
74LS273
74LS283
74LS365
74LS366
74LS367
74LS368
74LS386
8OLS95
8OLS96
8OLS97
8OLS98
81LS95
81LS96
81LS97
81LS98

FREE flYER: Thl. ad I. only th.
lip 01 Ih<t leebefg; ou, r;alllog
lell. Ihe rest 01 story. Add 0(1
cents in stamps lor 1st class
delivery. Outside USA, Include
$2 10 cover postage (refundable
with order). Think you for your
bu.lne••!

$1050

1001$7.115
1001$8.115

7/$1.00
5/$1.00
5/$1.00
1/$0.75
5/$1.00
51$ 1.00
31$1 .00
2/$1.00
5/$1.00
51$1 .00
6/$1.00
6/$1 .00
31$1.00
61$1.00
31$1.00
1/$0.50
1/$0.75
1/$0.75
3/$2.00
4/$1 .00
1/$0.50
31$ 1.00
21$ 1.00
31$2.00

nJ.

NPN TO·18 unmarked
PNP TO·18 unmarked
PNP pl astic house It
NPN TO·3 house'
NPN TO·105 house'
PNP TO-lOS house '
JOV/350 mW TO·92
TO·18 plast ic N.JFET gen purp
NPN plast ic house'
PNP ro-ioe
NPN To-l06
PNP TO·92 3QV
NPN TO·92 darlington
NPN
AF N·JFET
PNP TO·220 l A max
NPN TO·220 4A155V
PNP TO·220 4A155V
PNP TQ·220 10Al60V
NPN gen purp
Pholot ransistor
Dual N.JFET TO-18 81m 2N4416
Dual N.JFET 10 noise aud io
Gen purp dual gate MOSF ET house It

GODBOUT ELECTRONICS
Bldg . 725, Oakland Airport, CA 94614

5-100 STANDARD MEMORY unklt 8sam CSC
8K RAM IIA $169 $189 $239
16K RAM X·16 $329 $379 $479
24K RAM XX-24 $449 $499 $599
32K RAM X·32 $599 $689 $789

5-100 EXTENDED ADDRESSING MEMORY
(16124 address lines; addressable on 4K bOundaries)
16K RAM XIV $299 S349 $429

SBC/BlC MEMORY
32K RAM XI nla

Expand Memory in TR$-80· ·1 and ·11, as well as machines made
by Apple, Exldy, Heath H69, newer PET., etc. Low power, high speed
(4 MHz). Add $3 for 2 dip shunts plu s TAS·80· conversion ins t ruc
ti ons. ·TIlS... II ' ,,_.....~ ot ,... Tan<ly Ca<_.UOft.

THE COMPUPRO "RAM" SERIES
OF STATIC MEMORY

Specl,l! Gen purp NPN(. Im 2N31104)
SpecIII! Gen purp PNP (aim 2N31106)

TRANSISTORS AND FETS

2N222 1
2N2222
2N2907A
2N3055
2N3904
2N3906
2N4124
2N4304
2N4400
2N4917
2N4946
2N5227
2N5306
2N5449
2N5484
0 4101
D44C4
D45C4
D45H8
MPS3694
FPTl oo
FET·2
FET·3
FEr..

SOLDERTAIL SOCKET *SPECIAL *
Now that you've gOI the ICs, gel some sockets at a fantastic price!

14 pin: 501$4.95 20 pin : 401$4.95 28 pin: 301$4.95
16 pin: ~.9595 24 pin : 301$4.95 40 pin: 201$4.95
18 pin: ""-"....

Recommended for commercial, ilOustrill, 100 scienti fic applicatlons.
4'5 MHz slandard operation, no dynamic timing proolems, meets all IEEE
speci fications, low powerlhigh speed chips used throughout, exlensiYfl
bypassing, careful thermll design.
NOT£: Moal c_p P,. boatlIs .. _ H_ In _ It 'Iorm laoc~etl. byPQI _ pr.
lIOIc*ed in pl_~_~, or ~ilifl<l unde< I". C~ S,._ C..p " "' ICSC!
h....IHItl..I)H,l y p<og...... (2IXII'lou' !:>u.....in, 8 MHZ~"l_. """ low.. po_ I,.." II....
<SIr<! _'dl).

w REGULATORS
G
< 7605 +5V $1.38

~
7806 +6V 1.38
7808 +6V 1.38

0 7812 + 12V 1.38
7815 + 15V 1.38> 7818 + 18V 1.38

0 7824 +24V 1.38

N 7905 -5V 1.49

N 7906 -6V 1.49

• 71lO8 -8V 1.49
0 79" -12V 1.49

t- 791 5 -15V 1.49- 7918 -18V 1.49

< 79" -24V 1.49,... LM 317 + ad j 2.25

LINEAR ICS
(H '" round, M .. minidlp,

0= dip, K .. power package)

201H $0.55
201M 0.55
301H 0.40
301M 0.30
304H 0.83
305H 0.68
308H 1.10
308M 0. 55
309K 1.38
311H 0.87
311M 0. 56
316H 2.75
3240 1.65
3390 1.65
3730 3.25
3770 1.76
3800 1.05
380M 0.94
3810 1.65
3820 1.27
531M 1.38
540H 3.02
5560 0.66
5650 1.05
566M 1.71
567M 1.05
703M 0.94
7060 1.05
709H 0.39
7230 0.61
733H 0.94
741H 0.39
741M 0.28
7470 0.74
748H 0.38
14960 0.99
1556H 1.65
1556M 1.65
1558M 0.61
3026H 1.38
41360 2.15
4195K 2.48
4250M 1.32
4558M 0.61
47390 1.82
474 tH 0.55

TEAMS: Cal res add lax . Allow S,,"
shipping: e.r-ces. 'elundell. Ordel"S
under U:S .dd $' handling
VISAs/Muterc.,,,. orde's ($Z5
mill) call our Zo( hour o'der desk at
(415) SU-ll831. COO O K with
sl'eet add'ess 10' UPS. Sale p' ices
good th'ough cover month of
magazine: otner prices a'e subject
to change wil houl notice.
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JE608 PROGRAMMER
2704 /2708 EPROM PROGRAMMER

• J separate Display RlIgisters ; 8 LED's for Hex Key entries, 10 LED's (2°·2wI
for Address Rllgister and 8 LED's for Data Mllmory Register , The Data Mllmory
Register d isplays the content of the EPROM.
• Development of microprocessor systems by means of iI ribbon cable from the
programmllr panel test socket to the EPROM sockllt on the microprocessor
board.
• Rapid checking verification of programmed data changes.
• User may move data from a master to RAM's or write into RAM's with
kllyboard entries.
• Allows manual stepping manipulation (up end down) at any address location.
• Stand-alone EPROM Programmer consisting of :

A 19-key Hexadecimal Keyboard assembly, Programmer Board assembly with
4 power supplies and a LED/Test Socket Panel Board assembly. The Test
Socket is zero force insertion type. Power requirements: 11SVAC, 60Hz. 6W.

• Compact desk-top enclosure : Color-coordinated designer 's cue with light tan
panels and end pieces in molded mocha brown. Size: J 14"H x l1"W x 8*"0.
Wllight: Sibs.
The JE608 EPROM Programm er is a completely self·con ta ined uni t which is
independent of computer control and requi res no additional system s fo r i15
operations. T he EPROM can be programmed from the Hexadec ima l Ke yboard
or from a pre-programm ed EPROM. The JE608 Programmer can emulate a
programmed EPRO M by the use 01 its internal RAM circuits. Th is will a llow
the user to test or p re test a program. fo r a system, p rio r to programm ing a
chip. Any changes in the program can be entered directly into t he memory
circuits with the Hexadec ima l Keyboard so that rewriting t he enure program
win not be necessary. The JE608 Programmer contains a Programmer/Board
wi th 25 IC's and including power supplies of : - 5V. +5V. +1 2V and +26V. The
Hex adec imal Key board and LED/ Test Socket Pa nel board are separ ate
assemblies within the system.

GENERAL APPLICATIONS:

• TO PROGRAM EPROMS 2704 and 2708.

• DEVELOPMENTAL SYSTEM FOR MICRO
COMPUTER CiRCUITS

• TO READ THE CONTENTS OF A PRE-PRO
GRAMMED EPROM.

• TO COMPARE EPROM(S) FOR CONTENT
DIFFERENCES

• TO EMULATE A PROGRAMMED EPROM

• TO STORE PROGRAM IN RAMS FOR ALTER·
ATiONS JE608

Kit . . . . . . . . . . . . .. . $399.95
Assembled and tested . $499.95

JE610 ASCII Encoded Keyboard Kit

Tha JE610 ASCII Keyboard Kit can be interfaced into most anv
computer system. The kit comes complete with an indust rial grede
key boerd switch assembly (62-keYI) . IC·s. sockeu, connector. e tee
t ro nic components and a doubla-sided printed w iring board. Tha
kevboard assembly require. +5V @ 1 50 m A and - 1 2V @ 10mA for
oparation. Features: 60 key s generate the full 128 characte rs, upper
and lower cale ASCI I set. Fully buffered. Two user-define keys pro·
vided for cu stom appl ica t io n•. Caps lock for upper·ca.e-onlv alpha
charact e rs. Utilizes a 2376 (40-pin ) encoder read-only memory chip.
Outputs diractly compatible w it h TTL/OTL or MOS logic arrey•.
Easy interfacing w ith a 16·p in dip or 18-p in edge connector.

JE610 ASCII En,od.d K.ybo"d Kltonly .. $79.95

Desk-Top Enclosure for
JE610 ASCII Encoded Keyboard Kit

Compact desk-top enclo su re ; Color·coordinated deslgnar· . Ca... with
ligh t t an al um inum penals and moldad end pieca. In mocha brown .
InclUdes mounting hardwara. Siz e; 3Y,"H x 14Y."W x 8 "'''0 .

OTE-AK $49.95

SPECIAL: JE610/DTE·AK PURCHASED TOGETHER
(Value $129.901 . ... . . . .. . . . . . . .. .... • . $124.95

JE600 Hexadecimal Encoder Kit

FULL 8·BIT
LATCHED OUTPUT
19·KEY KEYBOARD

The JE600 Encoder Keyboard Kit provida. t w o separata hexadecimal
dig its p roducad fr om sequential key entrlas to allow d irec t program_
ming fo r S ·bit microprocessor o r S ·bi t memory ci rc uin. Thrae ad d i
tional kaye era provided for user operations with a na having a bi stable
output avai lable, The outputs are latched and mo nito red wit h 9 LEO
raadoutl. Alia Includad is a key antry st robe. Faatures: Full 8- b it
latched output fo r microprocessor u.... Three user·defi ne keys with
one being bistable operation. ceecoeee c irc u it p rovided fo r all 19
kevs. 9 LE 0 reedout. to verl fy entri e• . Easy inte rfac ing with standard
16·p in IC con nec to r. Only +5V OC required fo r operation .

JE600 Hexadecimal Board Kit only $59.95

Desk-Top Enclosure for
JE600 Hexadecimal Keyboard Kit

Compact desk·top anclosure ; Color-coordinated d esigner's casa with
light tan ..Iumi num panels and molded end pieces in mocha b rown .
InclUdes mounting hardware. Size: 3 Y.. 'H x 8% " W x 8'Y.o"0.

OTE-HK $44.95

SPECIAL : JE600/DTE·HK PURCHASED TOGETHER
(Value $104.901 . . .. .. .. . . . • . • . . . . ... •. $99.95

7·80AVAILABLE TOOAY ONLY THROUGH JAMECO!
$10.00 MINIMUM ORDER - u.s. FUNDS ONL Y - CALIF. RESIDENTS ACD 6% SALES TAX - POSTAGE : ADD
5% PLUS $1.00 INSURANCE - 1980 CATALOG AVAILABLE (IF DESIRED SEND 41 ·CENT STAMP TO:

1355 Shoreway Road • Belmont, CA 94002 • Phone orders welcome (415) 592-8097ELECTRONICS
Jameco·
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ASSOCIATED RADIO
913-381-5900
B01 2 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

CALL US WITH YOUR REQUIREMENTS

AMERICA'S NO.1 Real Amateur Radio Store

Associated Wants to TRADE - BUY - 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.
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o lS.DlGI T alAoOUn, n.l p' Ib"" bl. """ll.. " h ig h, " pin, (' SSSBI . . ~ ...
o l O.ASST . "'ADOUlS.••, 'YPO'. <01"' 1,1••, (' _ 21 . ,. , .... . ... • . • . . .. I ...
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o . ·WA1CH (;Un, 5. lu<><' liD .hl "",.d . i , ,,",••, . d , , ' . 217) " 2 ...
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TANK GAME CHIP
LESS BOARD
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To 10 Meters
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electrolUc~ ~u

$'49.99
$169.99
$169.99

$15.00

$299.99
$349.99
$400.00

$2.00
$2.00
$25.00 with data

1900 MHz to 2500 MHz DOWN CONVERTER
This receiver is tunable over a range of 1900 to 2500 me and is intended for amateur radio use. The local oscillator is
voltage controlled (I.e.) making the i-I range approximately 54 to 88 me (Channels 2 to 7).

PC BOARD WITH CHIP CAPACITORS'3 $44 .99
PC BOARD WITH ALL PARTS FOR ASSEMBLY ................••...•......... .... . . .. .. . ......... .. $19.99
PC BOARD ASSEMBLED AND TESTED $120.00
POWER SUPPLY KIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $44.99
POWER SUPPLY ASSEMBLED AND TESTED ..................•....•............... . .. . . ........... $69.99
YAGI ANTENNA 4 ' LONG APPROX. 20 TO 23 dB GAIN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $59.99
YAGI ANTENNA 4 ' WITH TYPE (N, BNC, SMA Connector) $64.99
2300 MHz DCWN CONVERTER

Includes converter mounted in antenna, power supply, antenna, 75 ' and 3 ' RG59 cable with connectors,
75 to 300 ohm adapter, Plus 90 DAY WARRANTY .

OPTION *1 MRF902 In front end. (7 dB noise figure) .............................•.... .. ... ......•...
OPTION 112 2N6603 In front end . (5 dB noise figure) .
2300 MHz DOWN CONVERTER ONLY

10 dB Noise Figure 23 dB gain in box with N conn. Input F conn. Output. .
7 dB Noise Figure 23 dB gain In box with N conn. Input F conn. Output. ..•........ _ _ _ .
5 dB Noise Figure 23 dB gain in box with SMA conn. Input F conn. Output .

DATA IS INCLUDED WITH KITS OR MAY BE PURCHASED SEPARATELY ............. . ... . . ... . ..• . . ..

Shipping and Handling Cost:
Receiver Kits add $1 .50, Power Supply add $2.00, Antenna add $5.00, Option 1/2 add $3.00, For complete system add
$7.50.
Replacement Parts:
MRF901 $5.00 MBD101
MRF902 $10.00 .001 chip caps
2N6603 $12.00 PC Board only

3.1104.2 Gc SATELLITE DOWN CONVERTER
70 MHz 1·1 (30 MHz @ 3 dB) 10 dB min. IMAGE REJECTION
15 dB max. Noise Figure 15 dB Gain
ASSEMBLED AND TESTED WITH N OR SMA CONNECTOR FOR INPUT AND F CONNECTOR FOR OUTPUT

$499.99

I·F AMPLIFIER FOR ABOVE 10 MHz
45 dB Gain - 30 MHz@ 3 dB - ASSEMBLED AND TESTED F CONNECTOR

DEMOD FOR ABOVE 10 MHz
COMPOSITE VIDEO OUTPUT (NO RF) - ASSEMBLED AND TESTED

$129.99

$159.99

We no longer accept Bank Cards.

(602) 242-3037
(602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015

PLEASE SEND POSTAL MONEY ORDER, CERTIFIED CHECK, CASHIER'S CHECK OR MONEY ORDER.
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. WE CHARGE 15% FOR RESTOCKING ON ANY ORDER.
ALL CHECKS AND MONEY ORDERS IN US FUNDS ONLY.
ALL ORDERS SENT FIRST CLASS OR UPS.
ALL PARTS PRIME AND GUARANTEED.
WE WILL ACCEPT COD ORDERS FOR $25.00 OR OVER, ADD $'.50 FOR COD CHARGE.
PLEASE INCLUDE$1 .5O MINIMUM FOR SHIPPING OR CALL FOR CHARGES.

WE ALSO ARE LOOKING FOR NEW AND USED TUBES,
TEST EOUIPMENT, COMPONENTS ETC.
WE ALSO SWAP OR TRADE.
FOR CATALOG SEE JANUARY, 1980, 73 Magazine, 10
Pages.
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FAIRCHILD VHF AND UHF PRESCALER C HIPS RF TRA NSiSTO RS
95H90OC 350 MHz Prescaler Dlylde by larl1 $9.SO r ", PRICE Tn< PRICE Tn< PRICE
95H91OC 350 MHz Prescaler Dlylde by 516 '50 2Nl561 $15.00 2N5590 .. 00 MM1!60 $10,00
1tC90OC 650 MHz Prescaler Diylde by larll 16.SO 2Nl562 15.00 2N5591 10.35 MM1552 50.00
llC910C 650 MHz Prescaler oivree by 516 16.50 2N1692 15.00 2N5637 "'.00 MM1553 "50
llCEl30C 1 GHz Divide by 2.a1256 Presealer 29.90 2N1693 15.00 2N5641 '.90 MMl601 '50
llC700C 600 MHz Flip/Flop with reset 12.30 2N2632 45.00 2N5642 863 MM160212N5642 7.50
llC560C ECL VCM '.63 2N2657JAN 2.45 2N"" 14.38 MMl 607 '.80
llC440C1MC$Q.U Phlllle Fr6ql,lency Det&Ctor 3.82 2N2676 12.35 2N6545 11.00 MMl 661 15.00
11 C240C1MC4024 Dual TTL VCM 3.62 2N2860 25.00 2N576<1 27.00 MMl 669 11.50
llC06DC UHF Presealer 750 MHz 0 Type Flip/Flop 12.30 2N2927 7.00 2N5642 6.65 MMl943 300
llC05DC 1 GHz Counter Divide by 4 74.35 2N2947 11.25 2N5649 19.50 """'" 300
llC01FC High Speed Dual 5-4 l nput NO/NOR Gate 15.4{l 2"12948 15.50 2N"" 50.00 """'" '.00

WISPER FANS
2N294g 3.90 2N5913 3." """'" 2.15
2N2950 '00 2N5922 10.00 MMCM918 '00

This lao Is super Ql,llet, efllclent cooling where low aCOl,lstical dlsll,lrllance is s 2N3287 '.30 2N5942 ".00 MMT72 "ml,lst. Size 4.68" x 4.68" x 1.50", Impedance prctectec, 50160 Hz. 12OVac. 2N3294 1.15 2N5lM4 T.50 MMT74 "$9.99 2N3301 ." 2N5945 10.90 MMT2857 2.'"
TRW BROADBAND AMPLIFIER MODEL CA815B 2N"'" '00 2N"" 13.20 MRF304 43.45

Fr6ql,lency response 40 MHz 10 300 MHz 2N33O< ,.. 2N..., 5.45 MRF420 "'.00
Gain: 300 MHz 16dB Min. , 11.5dB Max. 2N3307 10.50 2N6061 8.50 MRF450 11.85

50 MHz 0 to - 1 dB rrom 300 MHz 2N3300 3.90 2N8092 '.90 MRF450A 11.85

Voltage: 24 volls de at 220 ma ma~. $19.99 2N3375 8.75 2N6093 11 .80 MRF454 20.10
2N3553 U, 2N""" 13.20 MRF456 18.95

C A RBIDE - CIRCUIT BOARD DRILL BITS FOR PC BOARDS 2N3755 7.'" 2N_ 5.75 MRF475 '.00
Size: 35, 42, 47, 49, 51, 52 $2.15 2N3818 '.00 2N"'" 10.35 MRF478 '.00
Size: 53, 54, 55, 56, 57, 58, 59, 61 , 63, 6<1, 65 '50 2N"'" '09 2N"'" 19.35 MRF502 "Size: 66 1.90 2N3866JAN 2.10 2N6097 28.00 MRF504 ass
Size: 1.25mm, 1.45mm 2.00 2N3866JANTX 4.43 2"16136 18,70 MRF509 '90
Size: 3.20 mm 3." 2N3924 3.'" 2"16166 38.00 MRF51 1 '.00

C RYSTAL FILTERS; TYCOOO1 ·19880 same as 2194F
2"13925 '.00 2N"" 75.00 MRF901 '00
2N3927 11.50 2N"" 100.00 MRF51 77 20.70

10.7 MHz Narrow Band Cryslal Filter 2N3950 "." 2N6439 43,45 MRF8ClCl4 '"3 dB bandwidth 15 kHz min. 20 dB bandwidth 60 kH z min. 40 dB bandwldlh 150 2N4072 1.70 2N6<l59iPT9795 18.00 PT4186B 3.00
kHzmin. 2N4135 2.00 2N6603 12.00 PT4571A ' 50

Ultimate 50 dB: In$&r1ion IoU 1.0dB max. Ripple 1.0 dB max. Ct. 0+ /- 5 pI 3600 2N4261 14.60 2N_ 12.00 PT4812 '00
ohms. "" 2N4427 '09 A50-12 25.00 PT4828 '.00

MURATA CERA M IC FILTERS 2N4429 T.50 BFR90 '.00 "'..., '00

Models: SFD·455D455 kHz 6300
2N443O "'.00 BLY568C ".00 ""50' 10.72
2N4957 350 BLY568CF 25.00 PT9764 U.3O

SFB-455D455 kHz 200 2N4958 200 C03<" 15.00 PT9790 41.70
CFM·455E 455 kHz 7" 2"14959 2.12 HEP761S3014 •.es 501043 '.00SFE·l0.7 10.7MHz s.se 2"14976 1900 «eessooa 11 .30 501116 3.00

TEST EQU IPMENT - HEWLETT PACKARD - TEKTRONIX - ETC. 2N""" 8.90 NE"""" 29.80 501118 '.00
Hawlltll Packard; 2N5108 3.90 NEsssoos '" 501119 3.00

491C TWT Amplilier 210 4 Gc 1 watt 30 dB gain $1150.00 2N5109 1." "'essooe 19.90 TA7993 75.00

eoeD 1010420 mc.l uV to.5 V Into 500hms Signal Generator "".00 2N5160 3." HEPS3007 24.95 TA7994 100.00

812A 450to 1230 mc.l uV 10.5 V Into 500hms Signal Generalor 750.00 2N5179 .90 HEPS30IO 11.34 TRWMRA2023-1.5 42.50

614A 900 t02100 mc Signal Generalor "".00 2N516<1 2.00 HEPS502e 2" 4{l28t 10.90

616B 1.8 10 4.2Gc Signal GeneralOr 400.00 2N5216 47.50 HP35831E! eoeea 11.90

618B 3.810 7.2Gc Signal Generalor 400.00 2N5583 4.43 HXTR51Q4 50.00 ""'" 2."
620A 7to 11 Gc Signal Generator 400.00 2N5589 ...0 MM1500 32.20

623a Mlcfowavs Test Set 900.00
8UC Microwave Tesl Sel 900.00

8691A 1102 Gc Plug In For 6690A Sweeper 90000 CH IP CAPACITORS

,",2A 2104 Gc Pll,lg In For 8690A Sweeper 900.00 ", 27pl "" , "0."
"93A 4 108 Gc Pll,lg In For8690A Sweeper 900.00 Ws can sl,lpply any t.sct "" "'" "".,'
874.2A Refl&Ction Tesl Unit 210 12.4 Gc 1600.00 vall,le chip capee- 2.2pl "'" 270pl ,-,
Taktron lx: liars you may need. 2.7pt 47pl sooct 2200"
tso 350 kHz to50 mc oeemetcr 150.00 3.3pl "" """ 2700pl

PRICES 3.9pl "" 360" 3300"Alil loCh: 1 10 10 $1.99 4.7pl "" ""'" 3900"'" 22510400 mc AMIFM Signal Generalor 750.00 11·50 1.49 5.601 '0." -, 4700pl
SI""ar. 51 • 100 LOO 6·801 110pl 470pl eeocet
MF5IVR·4 Universal SpeClrl,lm Analyzer wit h 1 kHz to 27.5 mc Pll,lg In 1200.00 101 I,lp I'OR 8.2pl 120pl 510pl - 'Kallak: '." 130pl seoe 8200pl

XRV3Q.loo TWT Ampillier8to 12.4 Gc 100 walls 40 dB gain 9200.00 12pl 150pl "''' .mOml
POR .. CALL FOR PRICE 15pr 160pl eeoct .012mr

Pol.rad: 18pl 160pl "00' .015m1
2038I243611102A

"" 200p' lOOllpl .018m1
Calibrated Display wll h an SSB Analysis Module and a 1010
40 mc Single Tone Synthesizer 1500.00

ATLAS C RYSTA L FILTERS FOR ATLAS HAM GEAR
5.52·2.7/8
5.595-2.1161U
5.595-.5ro'41CW
5.595-2.7Lsa YOUR CHOICE $24.95
5.595-2.7usa
5.645-2.718
9.0USBlCW

'" Raader Service - see psge 195 73 Magazine · J u1Y, 19 8 0 185
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EACH

99¢

SOUHD .ClIv.nD SWITCH
Hoi • •••'ead> • ....,_ ....
C"'P yOU' ,...,dr; ....., " ..~ OR •••

' gh15 "'...'" 1>0. ... co,,"'_ ::
etc ~"" .".., . _ "' "~ ...,~ .• • • •
u''', ... ..

"<

Drops out at 5 MA

8 FOR $1.19

s.u V.D,C. BETIER BEEPER

fAllIlCHILD PHP
"'$UPEIl TAAN$ISTOIl "
~ l Q-W ","",,,, SIlI<:Ofl PI\IP
e-- H 'gIl C ...,_ VCE~H'E

SOlO 'SOIl.loO .... fl· '50 "'HZ •
..._ "8£EFEG-W v.._ '" Ille
~

..ntimmmmnmmmr'l.
Iff t II r t e e e t II: I: I: I: I: e I: : I f :: ::;.~::~:=••

••••••••••••••••••••••••••.....
•••••
•••••••••••••••••••••••••
•••••••••••••••
•••••••••••••••
•••••••••
•••••••••

T"'0 110010 OSCI llator -a 10* hequeocy P<lISl OSCIlla
tor - "'Ih", or bolh 110010 I.equenc"'" can be snifled
(...a ,Dledlor P<lIHd on afl(J ott. Constant lone capal>l4
Ity ....ny comlllnahon 01 P<llses and ...arDleS or reees
1 718'" OX , 3/4 ·' ....LARMS-TOYS-TESTING-ETC
Comillete ~ I t $3.55 or 3 lor S9

•••••• CABLE TIES••••••
MAKE YOUR Pl'mJECTS " NEAT . TIDY" 4' CABLE
TIES AT A FANT ASTIC PRICE GET THIS B.... RG....IN
....ND -- TIE' IT DONW S2.lIO lor 100 or belt'" yel S15.OO
lor 1000

RCA SENSITIVE GATE TRIAC

Turns on at 10 MA,

5 VOLT REED RELAY
An absolutely fantastic item. Compare this

price with any advertiser. Wh ile TheV last.

$1.10

TO-5 CASE. HOUSE #40531

ALSO SAME AS T2300D.

2.5 AMPS 400 PIV

5 FOR $1.19
Perfect for Dimmers, Color Organs, etc.

PC LEADS

MICRO MINI
TOGGLE SWITCHES

6 for S5 with hardware.

MA1 0t3
BRAND NEW!

CASES3.50

KITS:

'6K X 1 6,,. ' 6 I',~ Poc>_ ..1_ •
"'".,.> 41 '6-4 250 NS .ce.... 4'0 NS
cyCle I,me Ou, be. t Of''''' ~., tor I~, ' .,...
o.,.....r\ 11 "'''' 32K oM MK 11"'''' bOa'''''
v."~g ,~'. C~'P ,f. '..cMy .... ,.b.. T_
ar. ~ lui .... guar.~'..., "",,,,... I>y •

m. ;o.- mlQ
VERY LIMITED STO CK!

"MAGAZINE SPECIAL"

8/$79.50

P.C. Board S2.25
Plug In

Transformer S1.5
CASES3.SO

NE.'N\

$9.99

NE.'N\

$12.75

• ...... ....oruD~S8.50 " ~Io-_ _ ', s.,",'••
• :M_ .._,.,....~

@
'12__T_'_

• •_ • W",I0 ... 0p00_._._--
sn • l.I:D So'" , ... e-..l

' ......_11 .... • ---,-.

r=="';:::""Ol .- --'_ --."""IC" OII UK • _ 0-0 - 11.,
..nt. '_I,U" • _".' ' .... ...'"U· e- _ f .. _

D.C. MODEL

FACTORY PRIME
BI " Pol.r LEO 59c e•. or 10 lor $S

W. bought 350,000 LED'I.
And ,OU plth••avlngl.

Red. . \I'ef!n,. yellOWS, o' l ng.. small,
medium, largl. Bag. 01 25 - ml ~ed $2.15.
T~II" O~ ly I 1C IIC~ Campa'. ,~.. bI'g.,~ YP 10
,*",. OY, onc.

National 5375AA Clock Chip
Bowmar Clock Stick Readout - (L E.D.) 4 d igit - 112"'
Transistors
Push Buttons for time set
Disc caps
Resistors
MOV
60 Hz time base

P.C, Board $2.25

Digital Research: Parts
( OF TEXAS)

P.O. BOX 401247 • GARLAND. TEXAS 75040 • (2 14) 27 1·2461

" ~'. '~ 'T ~"E"~ nO~EOU T

Same as above except it includes 60 Hz ttmebase .
This Kit Includes:,,
12
2
2

27,,

Here it is
l
The first of several Quali ty kits we have been asked I_~~---=-=--=--=----=-=--=----=---=-=-'!-Il.::"'-_---==:::'_

for: Here IS what you get - unbelievable as it may sound... ~
1 National - 5375AA Clock Ch ip
1 Bowmar Clock Stick Readout (L.E.D.) 4 digit - 112"

13 Transitors
2 Push Buttons for time set
2 Toggle Switches for alarm
1 Filter cap
4 1N4000 ser ies d iodes ~

1 1N4148 O~OE.
. 'lIJ't

2 DISC caps .<\oo"'c
29 Resistors c1-

1 Transducer (Speaker) for Alarm
1 LED Lamp for alarm indicator

•••
••••

••••••••
.....

LAB-BENCH VARIABLE $1599 KIT
POWER SUPPLY KIT •

5 to 20 VDC at 1 AM P. Short circu it
protected by cu rrent lim it. Uses IC

I
~..regulato r and 10 A M P Po w er
••:: Darlington . Very good regulation and
.:: tow ripple. Kit includes PC Board, all

•••:: parts, large heatsink and shielded
•. transfo rmer 50 MV, TYP. Regulation.

NATIONAL SEMICONDUCTOR

.. "COLOSSUS JR:' JUMBO CLOCK MODULE
. .,....,~

/~.,,-'- ..
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GET ON PHASE THREE FORMU CH LESS THAN YOU THINK!

U",
51 8,95
526 .95
$32,9:';

..

V",
51 2.95
51 8,95
$27.95

•

MOUL RD "HILTON, NY '4468

Kit less case
Kit with case
WiredlTealed in Case

NEW VHF/UHF FM RCVRS
Offer Un p recedented

Range of Selecti vity Option s

R1 5A" VH F Killor montlor or _ l l'Ief N " .hl. MfW:e.
Uses wide l~ filer. -&ldB III ± 30 kHz $69.95

R15B" VI-lF Kit lor r>onmllnbfrn -w:e. Eo ' .1.,,110_
!flll'" .•lQ. -60dBal :I: 11kHz.. -80d8at ± 25 kHz. .. $74.95

R7SC' VHF KilIor_lerseMceornigh rl~_rea.

-60dBat ± 14kHz,«ldB±22kHz, - tOOd8±301<t1l. . . . $64.95

R750" VHF Kil 10 ' spill channel operation or ,epeal e, in
higll dens;1y area, Uses a·pole crystlll l i lt. ' . ·6OdB III
±9 kHz, ·1ClOdBIII:I: 15 kHz.The ultimata rec:eiYerl ••. $9995

" Specify band; 1OM, 6M. 2M.o'220 MHz.Maya~ be used
for adjacent commerciai bands.U"" 2M verakln lor 137 MH.
wx satellites. ~

• NEW LOW·NOISE DESIGN
• Le~ than 2 dB noise hgu'e. 20 dB gain
• Case only 2 inch" lQua...
• Specify opera.'ng lraq ncy wl'len ordering

MODEL P.30 VHF PFlEAMP. IIw itar>le in many Wlf$ions
to COlIer bends 18·300 MHz.

MODEL P432 UHF PFlEAMP. a....ilable in Y8<M:Jna to
covet benda 300-650 MHz.

R45O( I UHf' FM Receive' Kil s. s;milar to R75. but l or
UHF band , New Iow-noiae IfOOt end. Add $10 to llbove
prjces. (Add aeioctMIy len.,. to modolI number as on R75.)

A14 5 Ch8Innei AdapIer tor Re<:ei--. .. ..... . ..• . $9.95

• New gene<ahon
• Monl ...-"",
• More aeIecti"",
• Low CfOM mod
• Uses cryslaI hI!e<s. s.-
• Easy 10 eIign

NEW R110 VHF AM RCVR
AM morutor ,ee I ', a' lut "mila, to R75A, but AM. Available
IOf 10-1 1M. 6M. 2M, 220 MHz, lind 110-130 lAH. ain::nItI
band $74.95·IAillo .....iIebIe In UHF -.oon.)

Ca ll or Write to get

FREE CATALOG
With Com p let e De t a ils
,_. IRe. 'or<»e<s<tao "'. "'''lll

...
f ·

•

HAMTRON' CS' IS A REGISTEREP T RAPEM ARK

~lIan. 6M. 2W Kit. $44.95
~lIan. 2M. 2W Kit. $44 .95
~lIan. 220 MHz. 2W Kil " $44.95
1,<,lIan. 450 MHz. 'loW Kit , $44.95

CA 146
CAl20
CA220-2
CAll0

• NEW LOW-NOISE DESIGN
• ATTRACTIVE WOODGRAIN CASE
• L... than 2dB noise loour•. 20dB gain

MODEL RF RANGE OUTPUT RANGE

CA28 28-32 MHz 144·148 MHz
CA50 50- 52 28·30
CA50·2 50-54 144-148
CA144 144· 148 28·30
CA145 14&147-or- 28·30

144·144,4 27·27.4 ICB)
148-148 28-30
220-222 28-30
220-224 144·148
Any 2MHz 01 26-28
Aircrett Bend or 28-30

CA432·2 432-434 2&30
CA432·5 435-437 2&30
CA432-4 432-438 144-148

Easily modilled lor other it end if ranges..

STYLE VH F UHF

Killess case $34 95 $49.95
Kit wilh case 539,95 $54,95
W;'edlTested in case $54,95 $64,95

• Fully shielOOd deaign.
• Double tuned circuits tor spurious IIJppression
• Easy 10 align with built';n le.l_ids

See our Complete Line of
VHF & UHF Linear PA's

• U"" liS linea, or cia.. C PA
• For use willi SSB Xmlg eon....rte.... FM tICll..... etc.

LPA2·1 5 6M. 2M. 220:. 15 10 20W . _. . . . .. .• . $5995
LPA2·30 6M. 2m: 25 to X1W _.•..•.•. $89.95
LPA2-40 220MHz:30to4OW $ 119.95
LPA2-45 6M. 2M; 4l) to 45W $ 119.95
LPM·1 0 43OMH. ; 10.0 14W $79.95
LPM·30 430MHz;30-.OW _, _5 119 95

See catlilog lor complele specificatIon.

Professional Quality VHF/UHF

FM/CW EXCITERS

T"''''T50-15O
T!IO-220
TO'"

OUTPUT (MHz)IN PUT (MHz)

~ -••• --•• r••

MODEL

IT'S EASY' u ORDER! ~"
• Write o r phone 716'3 9 2-9430
(Electronic answering se rv ice evenings & weekend s)
• Use Cred it Card. UPS COD, Check, M oney Order
• Add 5 2.0 0 sh ipping & handling pe r o rde r

XV4 UHF KIT - ONLY $99.95
28·30 MHz in. 43 5 ·43 7 M Hz OUI: lW p.e.c. On SSb. up to
W,W 00 CW Or FM. Ha s .&Con<! oscillato r 'or olh...
ranges. Allen. supplied for 1 to 500 mW input, use
external atte nuate. tor h~he r 1"..... 18.

E.I•• crystal for 432·434 MHz range _.. $5.95
XV4 WIred and tested ..•................. $149,95

NEWI COMPLETE TR AN SMITTING CO NVERTER
AND PA IN ATT RACTIVE CAB INET

•
Fer I• • • than the cost o f many 10W unit. l
Now. til. pOpul.. Hamtronlc.· Tran. mllling Con verters
.nd lIeavy duly linear Pow., Amplitiers are availabl. as
complet. unit. in altracti......lIielded eabi nels w,tll BNC
rfJOfII)tSeIes lor • .citer and enl..,... connections. Perfoct
seluP lor ve<satile lerresl iel end OSCAR operations!JuSI
riglll ior phase 3' You sa.... $30 wh.n \IOU buy complete
UM witI'! cebiflet under coal 01 indiv;dual ilems. Run
-«1--45 Wen, on VI-lF or 30-40 Wens on UHF with one
Integrated unit' Ce~ lor mora "-'ei ll. .

MODEL KIT W IRED encl
TESTED

XV2J1.PA2-451Cebl (8M or 2M. $199.95 $299.95
XV.JlPM·3OJCebt lIor UHF) $229,95 $34995

XV2 VHF KIT · ONLY $69.95

COn.....rt. eny 2M excite r 10 provide tile 10M signal
reQuired to drive above 220 or 435 MHz unit• .

2W p..·Po output witll •• 1,tt1. as tmW input. Use SImple
adernel anenuelor. Many If«!. rsnges evai lable

XV28 2M ADAPTER KIT - $24.95

• linea, eo".....rte,. for SSB. ON, FM, etc.
• A 'm el lo n of th.. price 01 oth"r units: no need to

ap"nd $300 - $400!
• Use wlltl any e xc iter: works with in put 1".....ls as

low as 1 mW.
• Use low power tap 00 exeite, or simple ",. Istor

,, "enuator pad (instructions included).
• Link oec wilh RX con...."e. lor 'ranseel..... .

XY2· t 28-30 50-52
XV2·2 28·30 220-222
XV2-4 28·30 144·146
XV2-5 28·29 (27·274 CB.145-146p44-144,4.
XY2·7 144·146 50-52

XV2 Wired and tested $ 109,95

73 Magazine · July , 1980 187



1i11.1.11 ILIClllellCI
P.O. Box 401244-E Gadand., TX. 75040 (214) 278-3553

AUTONAN CLOCK KITSUPER SUMMER SPECIALS!

~'DE SWITCH ASSORTYEHT ~
A.n outstanding bargain. Includes m,n,ature and
standard SIZes and mul!,pos,I'on Units. A ll new trrst
quality. name brand SWitCheS Try one pack and you'll
reorde r more: SPECIAL - 12 fo r $/.20 (As,ortmen\}

ULTRASONIC RELAY KIT

Invlall)1e Beam WorkS Like A P hoto
Eleetnc Eye COMPLETE KIT AIi P a rts&
PC Board Use Up To 25 FI Apa rt

$21 .50

Ophon,l e nt ry delay and Alarm T rrneout
C"CUlt WIll sou'ce or si n k up 10 200 MA
DC

$ 3.95

. 12 H r. Formal

. 6 Dlg ll W' lED Readouts
• Quartz XTAL r eeeeese
• Alarm & Snoaze O plions
• N OIse F' ltefln g
• Easy Assembly . t 2 VDC
. 4 SJ8 ·· . 3 ·· x 11 12"

• All Pa rts '
$16.95

19.95

se.se

LES' CASl

ACCESSORIES

111 VAC 10 U
T. ...._ .

$1 .35
'9¥ 6an..... N'" 1__

Cu.lo", HI"" I",,*,I
Mol_ C_ ~h R~ ",

L...... A. _ tile ...
,~

WITH CALEN DAR
AND NOX" CIRCUIT

~'~~ MUSIC FOR YOUR EARS
Bu lle r , fliH:lfonlc .......c ..acl'll...·• Klt nil a
lIngle 21 Pin .. lcrop'OCeuOf C"iI' wlttl RO"
that has -.. p.ogrammed 10 pI.." the h..t 6 10
10 nol" 01 lhe 25 popuI_ """" lilted _
Each IUM COIn _,''' be add'esoeo 1n<!lvl(Juan.,
'" playeo _enClal'" '"' lhe pu,n 01 a Dunon
Tne3 ct"me """'uer>ceo ",.".ctNated.t anyIII"e
t:>r lfIPa.al.....ltcn closu.eo so ...hen _ • a
doorbell. one door can pi.., oon~ ...Me two
01'-, WI. play ",/1"'''''1 etllmes The I'M n.ee a
5 ...att..- Amp _ .... rvn "" fltneo 1:rtAC

or 12VOC. Oploonal tt1VAC ".""1"' ..
8'<allable Conslfuchon ...~ s.mple ",U

..."n any 8 '" '6 Ohm spea>"" ()f norn ,pea>",
(NOI Incluoedl Tunes Un be 'emotely
prog••mmed usIng a s,ngie ,otary sw,tch. lnot
Ineludedl. II "eslled

Complolellll 516.95 T.an.lo ' me. 51.35
F", {'I"..,,,,,,,

"" "IVAC

Tu,,": Tor.86o• • William Tell - Hallalu)atl
Cho . u•• Sta, Spangled Banna•• Vank..
Doodl . · Am".lu, America' De~t,e"lan"Leld
• Wedding M• •ch • Beeltlo.en '. 51h and 91" •
H.II'I Bell•• L. Vlen En Ro. e - Sta. Wa•• Thama
• Clemenline • Augu .lIn•• Jingle Bell• • Go<!
San Th. Queen ' Colonel60ga, · M• •• • III.I.e
• Q Sole Mio' Santa Lucia - The End' 61ua
P .""' bt> • Brahm. Lullab, • Wnlminl.le. Chlm.
, Simple Chime · OHcendin\l Oc tan Chi....

,,
•
""-

~"
111.111

' "~
""...
"
"""
'"311.00

*

Sound Effects Kit
Tne Sf..1....... l tIKtI ..1I .. acom~ k"- .. .,.,.. __ '" lIulld a
~tIIe_ aIIecIx _'.....""'" a t>att..., ....._.
()uo- " 4 • _ g•..., 10'-' ""9 out ,..., T11t4Tt SCUI<l C"'C> 0""
.... SE-'ll' __ VOU *"" oddn""",1 "".....'" ' .... __ a
PulSf GENf RA" OR, MUl OSCILLATOR _ OOMPAltrTOII to
"",". more cooropIe. .......... a ..... Wa f>elp .,.,.. ... lIulld<ng '''' >tt*"" a clear, _v·to-_ conitl""""'" m_1 and _._,.,..
"""" '" _," 1"'00.a'"I'" uM 0"... _Ie.. ...111 ..II ~ou l'" ""1fI0'
I ->,r' 01 ""n. t><tl 'OU a'a on vou' ""'" '" do 'ne..-I d'IIOC~"
lIIIn mao......__, W~n,nunon""'" IIIefyou 1Iu1id "'" SE.(I'
yOU can _IIV CfNI. G~n"""I" hpl••lo.... ' __""", SI..",
Tr_ l n" "",en m",a Wel"'n. .... 6oJWelSe--ol ;o1"'_'_lon
the ma"" fl<JI_n _ u•. - u >,~. lUllO hoWV SE.(I' ""'n.....'

Complotl "'" WI'" QUI'''VPill"'; PC BOI'd 5' 1.50
(L b..' & . peokltfl

u_. G. oup No , Inelud IId IMnli pr"Q,amm,"p
en.". pi". QU.,IOfIy upd,I"" $S,lXl

1 wA" AUDIO AMP KIT
SMAl l SINGLE .."BRIO IC AND CDM"ON ~ NTS fiT ON A r • 1- PC
aOARO 1'''IC lUOEDI RUNS ON "vO(; GREATFORAN" PIlOJE CTT"At
NE ED$ ON INn PENSIVE AMP l ESS T" AN J"o THO • S WATTS
co... . ATlal E WlT.. u.g, SOUND ~I t 10."

PARTS
ICA3l)06) XlSlOf A" .,

IlXW SA TRIAC To-M

RCO- ."'00- A" .."

T""" O-eo<le<

'"- ceos
0u8<I Com_..oo-
"'V" F.toQ NPN T0-92

_G_a1Pur_
6a<.'Gf_ Pr_ .~
11'1 ' A Re(IU""OO-

SV ' A RegulMO<

sv ...... R~ TO~ I.... I I

Tamp T,-.luctIo * '..-:s
,-<
PUT '" '..,...,.,
00'0 I..,...", * ,''P<IC$

'w A""'" IC " sPeCS
D\>lOlll.l380 *1.potCO
PlYP Po*e, rc-zc

ZULU II CLOCK KIT
X-RATED!

•

-IN' ,:: . t'e:t:
""'::Y: ::::;:, -
~ , III

- I

~_.

RCA-.

~
~w,
~~,

2SC 1....
MPS A 211

'"~.n-
-~
~~.

~_.
IL·1

~
lM3T1
TIP·XI

X.TII... V"'lUE: All t he ""mpon~n" and ~'O~ qu.I,!y pI..... G· 'O PC 608'0'
... p,o."'''';

X-Til'" C...IIE IN PESlaN: ea y Asoem",,.. la'ga Opefl ,..,. "'"
X·CE LLEN CI IN 10 E"'S, 5 ye.'. 01 <)eSlgn.... p'Qdueto 10< 1M.",.....' 'lid'"

ma""
X·CELLEN CE IN INSTRUCTIOtlS, C"'a' ,,_by,.,", ons"uCf""" ,,,'~

qu.htV .1 ".'...... and """","""e
I ·TR'" 'E TUIl ES,T-......__.cIoc' ••*,'h ......."" 'N IU'" - "

an, pIce'
• Unol _.,. on ..,_ 12 VAC '" l aVDC.
• On _d OU U T! IT..... T1MEUAse 0< _. AC ,_ ~OQ can ~.-.:I

• A..-",,,, .A" ERVIlACKUP-
• R_ 1..... :toO HOUR TIME and J I OA" CAU NPU
• U_ NOX · CIRCUIT K1io_"'-" ."" a"-'dclap__.., ....
...... ...c....... 0 • .,.., can lie _ .... _ .......

• W'- _..-...,_blan" * t1e 9"''''"'' on
•~ NOISE ' UI'1'R ESSION an<!!>tX1erV _, C........
. 6r 'T LEO·,,_!><oJ,.. ..-u'e """ _00 ....

1

PNZ222 (2N2222A1
MO ST POPULAR NPN
G EN PURP OSE
TRANS ISTOR.
TO - 90 vceo ~ 40V
Pd -SW
Hie · 100 - 300

10/$1 .00 100/S9.00

•99

(As s!.) 200 piecesl 2.00

CALL OR WRI TE T ODAY F O R FR EE CAT AL O G

.. ADD 5"10 FOR S H IP PING
I O RDERS UNDER $10 ADD

.75 HANOLING
* lEX RES ADO !">"Io TAX
" fORE IGN O ROE RS (EXC EP T

CANADA AOO 100JI, (20"10 FOR
AIRMAILl

" NO C.OD,
" SE ND CHEC K, M O , O R

C REDIT CARD /I
* PHO NE ORDERS AC CEP TED

O N VI SA/MA STER CHARG E O NL Y
(2141 278-3553

*

1/2W RESISTOR ASSORTMENT
A good mix 015% and 10"10 va lues in both full lead arid
PC lead devices All new . fi rst quality_

~

AY)-8910 P RO GR AMMABLE SOUND GENERATOR
The AV3--B910 is a 40 pIn LSI cn,p "" Ih th'"01'CIMalors, three
amplitUde conlrols. prog.ammabl' I\OIM generat",. ttl. "
m,oe.., an envlllope ge<>eralor. and Itlr... DIA convwle.. ttlal
.., controlled by 8 BIT WOIl OS. No exlernal POls '" C8(lS

.equned. Thl$ Cf"p l\OOIled to an 8 bot mlc.oproceesor ChIp '"
Bu.. (llO8O. Z80, 6800 _c.l can be son...... conlrolled 10
produce allnO$l any sound. n "';11 P!.aV tI"..nota chords. ma ke
bengS. ...1\1S11e$, so'ens. gumhOtS. ,.pIoeoons. bIeeIs. ...nines.
or ~un\l. In add,loon. It n.ee p.ov_ to control Its """n
men>QI, cn.ps ...Itt> t..-o 10 port_ TM chIp requi•• +5V@
15m. &n<l a standard TTL clocl< OIeilla'", A truly oncredlt>le
CI'CUII

$14.95 W!8U Il: Spec Sheet 14 pages)
60 page m anual ""t tl S-IOO inlonate in ltf\lct ions aod
_eral p rogram m ing exam p les, $3..00 , . Ira

OYP-S OVERVOLT AGE PRon:cTOR 6.95

XAN SUPER DIGITS
.6" JUMBO LED
7 SEGMENT
RED

THE PERFECT TR ANS FO RMER
117VAC primary . WVAC suco tld a ry @ 2OOma
G reat fo r all yo u CMOS, or low power TTL
projects , PC boa rd moutl l.

9M ,.. 3/$2.50
Size : 1,5" W x 1 25" 0 x 1,25" H

6920 COMMON ANOD E
6660 COMMON CA THODE

NOW It SUPER READOUT AT /It SUPfR BUY! These
• ' e lactorr fresh prime LEO 'e.cloulS. not eeccoes Of

' e lects as $Old by Olners Comp• •• our price and send
l or you" today, but hu rry. the supply is limited'
SPEC IFV: COMMON ANODE OR COMMON
CATHODE

P'OV;de$ chea p in su rance for you, expensive equipment,
Tr ip volt~ is adjustable from 3 t o 30 vol ts. Overvoltage
ins tantly fIres a 25A SCR a n d sh o rts the outpUt to p rotect
equipment. Shou ld be used on u n ilS that are fused. Di ·
rec t ly com pa tible wit h the PS ·12 a nd PS·1 4 . All erectrc n 
ic. supplied. Drilled and p la ted PC board.

SiliCON
"2N5191 POWER

NPN TRANSISTOA

veeo: 60V Pd~W ..
Ie ~ 4A
HIe 25-100

@ '.5" 3f$1.00
"HSE . 100/$25.00
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• NOVICE STUDY GUIDE- SG7357- Here is a completely new study
guide and reference book lor the potential ham. This is not a ques
tion/answer memorization course. Elec tronic and radio fundamentals are
presented and explained in an easy-to-understand fashion, prepari ng the
beginner lor the Novice exam. Includes the latest FCC amateur regula
t ions, as well as application forms. Easily the best path into the exciting
wor ld of ham radio! $4.95. ·
• GENERAL CLASS STUDY GUIDE- SG7358- A complete theory cou rse
for the prospective General or Technic ian. This reference explains transis
tor, amplifier, and general radio theory, while preparing the Novice for the
" big" t icket. After getting your ticket, you'll use this guide again and again
as an electronics reference source. Not a Quest ion/answer gu ide that
becomes dated when the FCC updates the amateur exams. $5.95. '

• ADVANCED CLASS LICENSE STUDY GUIDE- SG1081-Ready to upgrade you r license?To prevent retaking the FCC theory exam,
you need the 73 Advanced theory guide. SSB, antenna theory, transmitters, and electronics measuring techniques are covered in
detail In th is eesy-to-t cuow study gu ide. Special modes and techn iques, such as RnY, are also treated, An engineering degree is not
necessary to master the Advanced theory-try this book before visi ting the examiner's o ffice! $6 .95, ' (Publi shed by TAB Books
previous to recent changes in FCC exam matenal]

• EXTRA CLASS LICENSE STUDY GUIOE- SG1080- Before going lor your 1 x2 call, it pays to be a ma ster of the Extra c lass erec
tronrcs theory, Th is study guide is the logical extension of the 73 theory course, All the theory necessary to pass the exam is
presented. Antennas, transm iss ion lines, swr are discussed , as well as noise, propagation, and specialized communication teen
nrques. This book is not a c lassroom lecture or memorizat ion guide, but rather a logica l presentation of the material that must be
understood before attempting the Extra exam. Save yourself a return trip to the FCC and t ry the 73 method fi rst! $5.95. '

(1J' NOVice ~ f,
l~c . ~ i!'L I I ~ I-----,

<.....L. . • • •

• NOVICE THEORY TAPES- CT7300- Start ling Learning Breakthrough. You'll be astounded at how
rea lly simple the theory is when you hear it explained on these tapes. Three tapes of theory and one o f
Quest ions 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 tor
the incred ib ly low price of ONLY $15.95.'
Scientists have proven that you learn laster by li stening than by read ing because you can playa
cassette tape over and over in your spare time-even wh ile you're driving! You get more and more info
each time you hear it , You can' t progress without solid fundamenta ls. These lour hour-long tapes give
you all the basics you'll need to pass the Novice exam eas ily. You 'll have an understanding of the basics
which will be invaluable to you for the rest of your life! Can you afford to take your Novice exam without
fi rst listening to these tapes? Set of 4- $ 15 .95.'

These tape$ we,.., made prev'ous 10recent changes in FCC rules, These mino< changes do nol affect tre rheo/)' invo lved, A new set of tapes
rel lecllng these rule changes ill being develOped. eopected n ailabllity Is June 1980,

• 0_ -'

-.

"COURAGEOUS"
20 + WPM - CT7320-Code ill ..1l.1 gelll
you ..lien 10U go for tile b"" Clll" Ii
cen... 11 i$ SO embarrlUll,ng 10 panic oul
IUllt bec&UIle you didn 't IIfllparll )'OUf'Ile11
..111l till. l lIpe. Tlloough 11l11l ill onl1 On<'!
word f. st .... Ille code j 'OUP. ... 110 diffi
cult tllal }IOu'U . lrna lll 1111 ASIee9 copying
tile FCC IlIUIf by com~iSQrl . Users r.port
Illllt Illey can' t be lieve ho.. eAS1 20 per
re. 1I1 ill w ith tll is !antashc one hour tape.

"OUTRAGEOUS"
2S + WPM - CT7325- Thi ll III the lape toe
that small qroup o! overachievi..,g hams
who wouldn t be content to slmp l1 1latisf1
thll code requi rements 01 Ihe Eol r. Class
license. U's the toughest '.pe we'~ got
lind we keep II permanent hill o f Illlmil ..r.o
Illlve m.Slllred it. let ull kno....1l11n 1OU 're
up fO Ilpeed lind ..e·1I inSCflbe your n. me
in 73'11 CW " H.il 01 F lIITlll.' ·

Any Four T.p.. For .15.95'
M .9!! hehl-

• • 0

•

" BACK BREAKER"
13 + WPM ~CT 73 13 - Cod e ~roupa
agll ,n, lit a DI'lsk 13 per so you ..,II be III
elllle ""'en 10U al l clown in I ront 01 t""
lleel1-eyed litO.....n ......I Inspector and he
st.rts send ing you p la,n l.ngU"l/e al onl1
13 per. Yoo need lllla eOlr. mlltgin too....-·
come t ile panIC ..lliCh ,a un ivef$S1 in Ille
test situaliona. When you '~ spent 10ur
money and time to t.k. tile tnt, YOU' ll
thllnk Ileavens 10U Il.d tllill back-brl!ak ing
tape.

•
"THE STICKLER"

8 + WPM _ CT1J06 ThIll is 1M pr.chce
tape for I"" Novice .nd Teclln ;c illn li
censes. 1I 11l...-de up of one solid hour 01
code, Hflllllllle Olhci.1FCC stllndll,rdlno
otller tape ... ..... Ile.rd uses these Illan'
dards, so m""1 people I lunk the code
"""en they are t.uddenty-unde<' p,"sure
-laced ..ith cllll' acl llB senl at 13 ..pm
and spaced fOi 5 ..pm). This t.pe ill not
memorizaDI., ...nli ~e U'e zany 5 ..pm IlIpe,
si nce Ihe code groupll are enl irely r.ndom
cnaracte-s sent 'n groups of II~,

73 CODE
TAPES

" GEN ESIS"
5 WPM- CT7JO!1- Til ,s is tile begl..,n lng
tape l or people ..1lo do nol kno.. tllll eeee
lit all. It tak8llthem tll rough tlla 26 lelllHs,
t o nu mbe.s . nd necessary punctu'llon,
complete w ith practice eve /)' step o f the
way USing the newe st bl itz l eaching l ech·
niquell. II III almost miraculous! In one
hour many people _ Includ ing kid s o f ten
- are able to mllster t he code. The eallfl o r
learning glvell conlidence to beglnner$
WI'lO migh t otherwise drop out.

".. "

,

(

SSTV
• SLOW SCAN TEL EVISION
TAP E- CT7350- Prtze-wtnning
programs from the 73 SSTV
contest, Excel lent for Demo!
$5,95,•

\

' Use tile order card In the b-ack of thi s magazin", or Itemize yoor order on II separate pIece ot paper and mail 10: 73 Radio Bookllhop • Pele<borough NH ~58. Be sure to in·
clude check Of detailed cred ll cII.d information. No C,O,O. orderll accepted. ' Add It .oo handling cllarge. n ete: Prices subject to change On books not published by 73

Magazine, Questions req arding your order? Pleas", w. lte 10 Cus tomer Se",lce al the above addrellS. Please allow .-6weekll ror cl-ellvery

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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= ===73 TEchNicAL LibRARy= ==
• BEHIND THE DIAL - BK7307- By Bob Grove. Get more lun out
01 shortwave listening wi th this in teresting gu ide to receivers ,
antennas , frequencies and interference. $4.95.'
eTHE CHALLENGE OF 160-BK7309- is t he newest book in the
zatecnntcet library, dedicated 10 160 meter operating. Si Dunn pro
vides all necessary information 10 get started on this unique band .
The all-important antenna and ground systems are described in
detail . The introd uc tion conta ins interesting photos of Stew
Perry's (the King 01 160) shack. This reference is a must lor new
and experienced " Top Ba nd " operators. Price: $4.95.'
_IC Op·AMP COOKBOOK - BK1028- by Wa lter G. Jung. Covers
not only the ba sic theory 01 the Ie op amp in great detail, but also
inc ludes over 250 pract ica l circuit applications, liberall y u
!ustrated. 592 pages, 5Yl )( 8Yl. softbound . $12.95."
_ THE POWER SUPPLY HANDBOOK- BK7305-Need a power supply lor a gadget you're bUilding? In the POWER SUPPLY HAhD
BOOK there are dozens ready-to-build , plus detailed steps lor designing your own. There are circuits and parts lists lor all kinds of
supplies. ranging from simple DC types to highly stable regulated versions. II you need a circuit to convert a OCvoltage to a higher or
lower voltage, turn DC Into AC, or AC to DC-then this is the book you need. With more than 400 pages, you should beable to l ind Just
the circuli you need. Without a doubt one of the best power supply source books available. compiled by the editors of 73. $7.95."

• ••._---
•

..-

e lNTRODUCTION TO RnY- BK7380- A beg inner's guide to
reototeretvce inc lud ing teletypewriter fundamenta ls, Signa lS,
distort ion and Any art . y ou can be a Any art ist! A 73 publica
t ion. 52.00.'
eTHE NEW Rny HANDBOOK - BK7347- is a new ed ition and
the only up-to-date Any book avai lable. The state 01 the art has
been changi ng radica lly and has made al l previous Any books ob
501 ete. 1I has the latest c ircuits, great for the newcomer and expert
al ike. 55.95.'
e PROPAGATION WIZARD'S HANDBOOK-BK7302- by J. H.
Nelson. When sunspots riddled the worldwide communications
networks of the 1940's, John Henry Nelson looked to the planets
for an answer. The resu lt was a theory of propagation forecasting
based upon interplanetary alignment that made the author the
most reliable forecaster in America today. The book prov ides an
en lightened look at communications past, present , and fu ture, as
well as teaching the art of propagation forecasting. $6.95.'

e SSB ... THE MISUNDERSTOOD MODE-BK7351-by James B.
Wilson. Single Sideband Tran sm ission .. . thousands o f us use it
every day, yet i t rem ains one of the least understood facet s of
amateur rad io. J. B. Wil son presents several methods of sideband
generation, amply illustrated w ith charts and sc hemat ics, which
will enable the ambitious rea der to construct hi s own sideband
generator. A mu st for the tecnntceuv-serious ham. $5.50.'
eMASTER HANDBOOK OF HAM RADIO CIRCUITS -BK1033 
Th is is an encyclopedia of amateur rad io c ircu its. gleaned from
pas t issues of 73 MagaZine and carefu lly selected accordi ng to ap
pl ication. You'll lind many you've never seen before, some new
twists on the tried and true , and several that have been long tcrqot
ten but are we ll worth remembering. Where your interest ranges
from ragchewing to EME, Irom CW to slow-scan TV, from OX to
county nets, this handbook will be a welcome addition to your
shack. $8.95.'

IWmI ......

HAl RADIO
CIRCDITS

_u_

_ WEATHER SATelLITE HANDBOOK- BK7370- Simple equip
ment and methods for getting good pi ctures from the wea ther
satellite. Antennas, receivers, mon itors, facsimile you can bu ild .
traCking, automat ic contro l (you don't even have to be horne). Dr.
Taggart WB800T.54.95. ·

_TOOLS & TECHNIQUES FOR ElECTRONICS-BK7348 - is an
easy-to-understand book written for the beginn ing kit builder as
well as the experienced hobbyist. It has numerous pictures and
descriptions of the safe and correct ways to use basic and
specialized tools for elect ronic projects as well as specialized
metal working toots and the chemical aids which are used in repair
shops. $4.95 ·

_THE CONTEST COOKBOOK-BK7308 - reveals the secrets 01
the contest winners (Domestic, OX and specialty contest s), cern
ptete with photos and diagrams of equipment used by the top
scorers. Find out how to make 150 contacts in one hour. $5.95·

'UN the orOer c.Pd in lhe bklc 01 tl'lia~'" Of JflllTlize,.our Otder on a sepatale p;eee 01paper and ma.IIO: 73 RadIO 8ool<SI'lOP • Peter'boroo.>gl'l NH~_ Be _ e 10 In
cIvde ct>ecI< Of "-tailed (;<.:1,1 c.Pd ,nl_loon, No C.O,D. orders accepIed , • Add 11,00 nandI,ng ctwge. Note , Prices aubtec1: 10 Cl'W'Ige on DooI<s not PUblished by 13

Magal..... Queal iQn. leqard,ng ,.our order? Please wnte 10 Customer ser.K:e at I'" abo\oe addf.... PIuse a llow 4---e "'.......15 lor doeliYery _

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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=====TEST EQUIPMENT===
_RF AND DIGITA L TEST EO UIPMENT YO U CAN
8UllD- BK1044- Af burst. function, square wave generators,
variable length pulse generators-l00 kHz marker. i-f and rf sweep
generators, audio esc. atlrt signal in jector, 146 MHz synthesizer,
dj~ital readouts for co unters, several co un ters, pre seater ,
microwave meter, etc . 252 pages . $5.95. '

_VO L. I COMPONENT TESTERS - l B7359- .. . ho w to build
transistor lesters (8), diode teste rs (3), Ie testers (3). vo ltmet ers
and VTVMs (9), ohmmeters (8 di fferent k inds). induc tance (3),
capacity (9), a measurement , c rystal checking (6), temperature (2),
aural meters for the blind (3) and all sorts o f m isce ll aneou s dala on
meters . . . us ing them, making them more versatile, m aki ng stan
dards . Invaluable book . $4.95.·
.VOL. II AUDIO FR EQUENCY TESTERS-lB7360 - . .. jam
packed with al l k inds 0 1audio frequency lest equ ipment. If you 're
into SSB, RTTY, SSTV. etc ., this book is a must for you ... a good
book for hi·fi addicts and experimenters, too! $4.95. '

• VOL. III RAD IO FREQUENCY TESTERS- l B7361- Rad io frequency waves. the common denominator of Amateur Radio.
Such items as SWR, antenna impedance, line impedance. rf output and field strength; detai led inst ruc t ions on testing these
items includes sections on si gnal generators, crysta l calibrators. grid dip oscillators, noise generators, dummy loads and
much more. $4.95.·

.VOl. IV IC TEST EQUIPM ENT - lB7362-Become a troubleshooting wizard! In this fourth volume o f the 73 TEST EQUIP·
MENT LIBRARY are 42 hom e construction projects for building test equipment to work with you r ham sta tion and in servicing
digital equipment. Plus a cumu lat ive index lor all four vol umes o f t he 73 TEST EQUIPMENT LI B RARY. $4.95.·

= = TItE WEll-EQUipPEd ItAM sItAck= =
.THE MAGIC OF HAM RADI0 - BK7312 - by Jerrold Swank,
WBHXR begins with a brtet histo ry 01 amateur rad io and 01
Jerry's involvement in it. Part 2 details many 01 ham radio's
heroic moments. Hamdorn's c lose t ies with the conti nent of An 
tarctica are the subject 01 Part 3. In Part 4 the strange and
humorous si des of ham life get their due. And what of the
future? Part 5 peers into the c rys tal ball. $4.95.'

. A GUIDE TO HAM RADIO - BK7321 - by larry Kahaner
WB2NEl. What's Amateur Rad io all about? You can learn the
basics o f th is faSCinat ing hobby with this excellent beginner's
guide. It answers the most frequently asked Questions in an
easy·go ing manner, and it shows the best way to go about get
t ing an FCC license. A Guide to Ham Radio is an ideal introduc
tion to a hobby enjoyed by people around t he world . $4.95. '

.HOW TO BUILD A MICROCOMPUTER -AND REALLY
UNDERSTAND IT - BK7325 - by Sam Creason . The el ect ro nics
hobbyist who wants to bui ld his own mic rocom puter sys tem
now has a practical "How-To" guidebook. This book is a com
bination technical manual and program minf;l guide that takes
the hobbyist step-by-step through the ceercn. construction,
testing and debugging of a comp lete microcomputer system.
Must reading lor anyone desiring a true understanding of small
computer systems. $9.95.·

• LIBRARY SHELF BOXES - These sturd y white, corrugated, d irt-resistant boxes each hold a full yea r of 73, Kilobaud Micro
comp uting or 80 Microcomputing. With your o rder, request self·st icking labels for any o f the following: 73, Kilobaud Microcom
puting, 80 Microcomputing, CO, OST, Ham Radio, Personal Computing, Radio Electronics, Interlace Age, and Byte. Order 1 
BX1000 -for $2.00 ·; o rder 2-7 - BX2002- for $1 .50 each " ; order 8 or more - BX1002 - for $1.25 each ' .

• BACK ISSUES- Comp lete your collec
tion : many are prime collectables now,
c lassics in the field! A futl col lection is an
invaluable com pend ium of radio and erec.
t-onics kno wledge!

Sing le back issue - STOOOO
$3.00 " ;
25 our choice-ST2500 - $12.00 ·;
25 yo ur choice-ST2501-$25.00 ";
5 your choice - ST05OO- $8.75 ' ;
10 your choice-ST1000 - $14.00.'

.FREE BACK ISSUE CATALOGS are yours
for the asking . .. specify 73 Ma9azine and/or
Kilobaud Microcomputing back Issue catalog
when you send your name and address to us
on a postcard .

Style W

Sty le X

_.---

S t y le Y

W2NSD/l

.aSL CARDS - 73 turns out a fantast ic
series of QSL cards at about half the cost
of having them done elsewhere because
they are ru n as a f ill·i n between printi ng
books and other items in the 73 Print Shop.
250 Style W - QW0250 - for $8.95 '; 500
Style w - QWQ500 - for $13.95 '; 250 Style
X-QX0250-for $8.95* ; 500 Style X 
QXQ500- for $1 3.95 ' ; 250 Style Y -QY025Q
-for $8.95 ' ; 500 Style y-QyQ500 -for
$13.95.' Allow 6-12 wks. for delivery.

• OWNER REPAIR OF RADIO EQUIPMENT-BK7310- Frank Glass K6RQ shares over 40 years of operating, servicing, and
desig n experience in th is book which ranges from the elementary to the highly technical written lor the top engineers in the field. It
is written in narrat ive style on the subjects of electronic servicing, how components work, and how they are combined to provide
communicat ion equipment. This book will help you understand the concepts required to serv ice you r own station equipment.
$7.95. •

-uee the oeoer card in lhe baCk 01 th is magazine Of il em ize your order on a separlile piece 0 ' paper and mail to: 73 RadiO Bookshop • Pelerborwgh NH 03458. Be sure 10 In·
ciuce check or delai llld crlld il card inlO<"malion. No C,O,O. orcers accepl lld. ' Add $1 .00 handling charge. Nol e: Prices subiect to change On b<x!ks not publi sheod by 73

Magazine. Question s reqarding your ordef'? Please write 10 Customtlr Service at the above ilddress. Please allow 4-6 w....ks 'or delivery.

FOR TOLL FREE ORDERING CALL 1-800-258-5473



_ 73 DIPOLE AND lONG·WIRE ANTENNAS - BK1 016- by Edward M. Noll W3FOJ. This Is the first collection of virtually every type o f
wire antenna used by amateurs. Inc ludes dimensions , configurations, and detailed construction data for 73 different antenna types.
Appendices describe the construction 01 noise bridges, line tuners, and data on measuring resonant frequency, velocity factor, and
swr, $5.50.'

---

• THE GIANT BOOK OF AMATEUR RADIO ANTENNAS-With the
GIANT Book 01 Amateur Rad io Antennas- BK1104- by your side,
antennas will become the least of your worries. Over 4SO pages of
des ign ideas, theory and reference data make this book live up to Its
tit le. The 7 chapters cover everything from basic antenna theory
through designs for DIY accessories, as we ll as dozens of antenna
designs. Whether planning to build or buy, design or admire, test or
enjoy a ham antenna-this is the book for you. From the editors of
73; published by Tab Books. 8.95.'

. 73 VERTICAL, BEAM AND TRIANGLE ANTENNAS- BK1069
by Edward M. Noll W3FOJ, Describes 73 different antennas for
amateurs . Each design is the resul t of the author's own ell '
periments covering t he construction of noise bridges and antenna
line tuners. as well as methods for measuring resonant frequency,
velocity factor , and standmq-wave ratios. 160 caoe s. $5,SO.·

e VHF ANTENNA HANDBOOK- BK7368- The NEW VHF Antenna
Handbook details the theory, design and construct ion of hundreds
of different VHF and UHF antennas . . . A practical book written for
the average amateur who takes joy in building, not full of comcrex
formulas for the design engineer. Packed with fabu lous antenna
projects you can build . $5.95. '

• PRACTICAL ANTENNAS FOR THE RADIO AMATEUR - BK1015
-A manual describing how to equip a ham station with a suitable
antenna. A wide ran ge of antenna topics, systems, and acces
sories are presented giving the reader some food lor thought and
pract ica l data for construction. Des igned to aid the experienced
ham and nov ice as well. Only $9.95. '

_ TIL COOKBOO K - BK1063 - by Donald lancaster. Explain s
what TIL is, how it work s, and how to use il. Discusses pract ical
applications, such as a digita l counter and display system, events
counter , elec tron ic stopwatch, d igital voltmeter and a digital teen
cmeter. $9.50.
• CMOS COOKBOOK - BK1011- by Don Lancaster. Details the
application of CMOS, the low power logi c fami ly suitable lor most
applications presently dominated by TTL Required read ing lor
every serious digital experimenter! $10.50.'

_TVT COOKBOOK-BK1 064- by Don lancaster. Describes the
use of a standard television receiver as a microprocessor CRT ter
minal . Expl ains and describes character generation, cursor con
t ro l and Interface Information In typical, eeev-to-unoerstano Len
caster style. $9.95.'

• Rn COOKBOOK - BK1059- by Donald Lancaster. Expla ins the how and why 01ATl (Resistor-Transistor logic) and gives design
information that can be put to practical use. Gives a mu ltitude 01 digital application s ranging from the basic swit ch to the
sophi sticated counter. 240 pages ; $6.50. '

_HOBBY COMPUTERS ARE HERE! -BK7322- lf you want to
come up to speed on how computers work . .. hardware and soft
ware ... this Is an excellent book. It starts with the fundamenlals
and explains the c ircuits, the basics of prog ramming , alonq with a
couple of TVT construction projects, ASCII-Baudot, etc. 'rnts book
has the highest recommendations as a teaching aid for
newcomers. $4.95. '
eTHE NEW HOBBY COMPUTERS-BK7340- This book takes it
from where Hobby Computer. Are Here! leaves off, with chapters
on Large Scale Integration, how to choose a microprocessor chip,
an Introd uction to programming, low cost 110 for a computer, com
puter arithmetic, checking memory boards , a Baudot monllor/edi ·
tor system, an audible logic probe for find ing those tough prob
lems, a ham's computer, a computer OSO machine ..• and much,
much more! $4.95'

_ HOW TO MAKE MONEY WITH COMPUTERS- In 10 mtormancn
packed chapters, Jerry Petsen describes more than 30 computet
rel ated, money-making, high prof it , low capi tal investment oppor
tunit ies. $1 5.00." (BK1oo3)

• BASIC NEW 2ND EDmON - by Bob Atbrecth. seu-teecnrnq guide
to the computer language you will need to know for use with your mi
crocomputer. This is one of the easiest ways to learn computer pro
gramming. $6.95 " (BK1081)

' Use lroe Ofdet card In lroe bKk allh,.~neOf ilemize your Otdef OIl a sepa..,e p;eee 01 paper and ma,llo; 73 RadIO Bookshop • Pelfl<'bOfough "'H 00.-58. Be sure 10 ....
elude chtck or detaoled <:ted,1card Inlormaloon. No C.O.D. ordeta accepted. ' Add S1,00 l\al'ldhng charge "'Ole : Prtcet subjocllo change on tlOoI<s no! PUblished by 73

Ma gazlne. Ouesloonl ftlQatd'ng I'OUr omen Please wnle 10 Cullomer serv.ee allroe a_ address. Plea,.., allow . -6 weeki lor deli'lefy.

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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"0000 73 BACK ISSUE s c oo BK7312 MA GIC OF HAM RADIO .. se 001001 STUDY GUIOE- ADV. CLASS ""''''00 73BACKISSUES-250URCHOICE 51200 BK 1033 MASTER HANDBOOK OF HAM RADIO CIA- 50"" STUDY GUiDE- EltTRA CLASS ""sroeoc 13 BAC K ISSUES-5YOURCHOICE5 875 CUlTS 5B95 50"" STUDY GUIDE -GHtERAl CLASS 5 5 95

sncoc 13 BACK ISSUES-IO YOUR CHOICE BK7340 THE NEW H088YCOMPUTERS .. ss 50 1357 STUDY GUIDE- NOVICE CLASS ·."
51.00 CT1300 NOVICE THEORY TAPES 51595 lB7~ TEST EOUIP LIB Vl~CO"'PTESTERS

ST2501 73 BACK ISSUES-25 YOUR CHOICE BK7310 OW NER REPAIR-OF RADIO EOUIPM ENT .."
525.00 5 7.95 LB7360 TEST EOUIP LIB V2-AUD'0 TESTERS

BK lD1l1 BASIC NEW 2ND EDITION 5 695 BK1305 POWER SUPP\. V HANDBOOK s r ss ·."
BK1JOl BEHIND THE DI AL .. ss BK1015 PHACTICAL ANTENNAS FOR THE RADIO lB7361 TEST EOUIP LIB V3-RADI0 EOUIP 5 .95

BKl309 CHA LLENGE OF 160 5 . 95 AMATEUR "" LB7)62 TEST EOUIP LIB va-IC TEST EO ·."
Cl1305 COOETAPE-5WPM 5 a95 81'.7302 PROPAGATIO N WIZ ARO'S HANDBOOK BK7348 TOOLS & TECHNIQUES ..ss
Cl1306 COOE TAPE - 6 . WPM 5 4 95 5 6 95 BKI063 TTL COOKBOOK • s so
C113 13 CODE TAPE _1 3 + WPM 5 495 OW025O OSLCARDS-STYLE W -250, "" BK 1()6a TVT COOKBOOK ""C11320 CODE TAPE - 20 + WPM 5 495 cwceco OSl CAROS _STYlE W -500.. ... 513.95 BK 1069 VERTICAL BEAM & TRIANGLE ANT NS

C11325 CO DE TAPE- 25+ WPM 5 4.!'l5 O X0250 OSL CARDS-STYLE X-250... .. 5 B.95 s eeo
C1139. CODE TAPES (A NY FOUR ABOVEl....515.95 0'''''''' OSL CARDS- STYLE X- 5OO .513 95 8 1'.7368 VH F AN TENNA HAN DBOOK S 595

BK1308 THE CONTEST COO KBOOK ",5 595 OY02SQ OSl CARDS_STYLE Y- 250.,.. 5 8.95 8 1'.7370 WEATHER SATE LL ITE HANDBOOK,S 495

BK73C4 GIA NT BOOK OF AM ATEUR RADIO 0'''''''' OSl CARDS_ STYLE Y- 5OO ... 513 .95

ANTENNAS ,...... . .... 512.!'l5 8K I044 RF OIGITAL TEST EOUIPM ENT.. ..5 5 95

BK7322 HOBBY COMPUTERS ARE HERE....,,5 4 95 BK 7341 RTTY HAN DBOOK ... ..5 595

8 K1325 HOW TO BUILD A MICROCOMPUTER & 8Kl059 RTL COOKBOOK. 5 650

REALLY UNDERSTAND IT " " axtooc SHEL F BOX_I .5 200

BK t003 HOW TO MAK E MON EY WITH COMPUT· 8X 1001 SHELF BOXES-2·7. .......51.50 each

'" 515.00 BX1002 SHELF BOXES-8 ANDUP Sl25each
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DOUBLE YOUR PLEASURE

Versatility Plus •••
Work Both 2 and 3/4 Meters
With Yaesu's New FT-720R

Priority channel with search-back feature.
Pause feature that holds, then resta rts scan,
on busy or clear channels.

• Digital display of last four digits of operating
frequency.

• Single Control Head may be used for operation
on both 440 MHz and 2 meters via optional
switching box and remote cab les.

• Extremely compact size, light weight.

The FT-720R series is a compact VHF/UHF mobile transceiver that harnesses the incredible power
of the microprocessor to bring you top.operating flexibility. Start with the FT-720R Control Head. then
add either the 10 watt FT-720RU 440 MHz or 25 watt FT-720RVH 2 meter RF Deck. You can clamp
the Control and RF Deck together or use an optional remote cable to hide the RF Deck.
The best news is still to come! By using the optional 5-72 SWitching Box and two remote cables, you
can use a single Control Head for operation with both the 440 MHz and 2 meter decks, giving you a
high-performance two band FM station for your car or home. Compare the features below, then ask
your dealer for a demonstration of the fabulous FT-720R series. .. another winner from the
performance leader .. . Yaesu.

• Four simplex/ repeater memory channels, •
plus receive-only memory channel. •

• Scanning controls on microphone with
search for busy or clear channel.

• Optional 32 tone CTCSS module lor
accessing private repeaters.

• Colortul, easy-to-read LED power
outputlS meter.

• Built-in 1800 Hz tone generator.

FT-720RU
440.00-449.975 MRZ"
25kHz
10watts
0.5 uV lor 20 dB
quieting
± 12 kHz (- 6dB)
± 24 kHz (- 60 dB)

V&§~(1D ~
The radio. v 480

Selectivity

Specifications
Frequency Coverage

Synthesizer Steps
Power Output

Sensitivity

FT·720RVH
144.00-147.99 MHz

10 kHz
25 watts

.32 uV lor 20 dB
quieting

+ 6 kHz (-6dB)
+ 12 kHz(-60 dB)

P,«, """ Spec l",,,,,.,,,s Subjec' T"
Cr>ar>g" W 11'IOu' ''. ..It<<1 0< ~''100f

YAESU ELECTRONICS CORP., 6851 Welthell Wily, Perernoun~CA 90723 • (213) 633 4007
YAESU ELECTRONICS Ee.tern Service Ctr.,9812 Prlnceton-Glendele Rd.,Clnclnnetl,OH 45246



Kenwood's remarkable TR-7800 2-meter
FM mobile transceiver provides all the
features you could desire for maximum
operat ing enjoyment. Frequency selection
is easier than ever, and the rig incorporates
new memory developments for repeater
shift , priority, and scan, and includes a

built-in autopatch Touch-Tone ~ encoder.
Ask your Authorized Kenwood Dealer
about the excit ing TR-7800.
NOTE: Price. spec/',ca /ions sub/eel 10 change
w;/houf nolice and obli gation

~~,~~t~CCD
TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT I CO MPTON, CA 90220
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