
•

34 Extremely Low Frequency Radiation:
Cause for Worry!
- stud ies on ELF are inconclusive, but
the battle is joined WB2NEL

36 An LED Display for the HW·2036
- el im inates unwieldy thumbwheel
sw itches WA4BZP

42 It's a Wattmeter ... It's an Swr Bridge
· .. It's Swattmeter!
-a supe r home-brew projec t. . K4LBY

50 The Double-Sawbuck QRM
Annihilator
-3-I C c ircuit yie lds perfect CW
· WASQAP

52 Center Insulator for your Ned
Antenna
- do it yourself with PVc. ..... AC5P

54 Another Approach to Repeater
Control
- uses 7516 chip for low parts count
· W7JSW

58 Yes, You Can Build this Synthesizer!
- keep yo ur crysta l rig..... WB2BWJ

68 Analog Telemetry Techniques
- wh ile designed for med ical signa ls,
these circ uits work with any analog
data K41PV

90 CW Fans: Give Superior Selectivity to
your Atlas Rig
- this mod uses an inexpensive MFJ
filter. . : WB9WWM

98 A Sensible CMOS TT Decoder
- presented by popular demand
· N6WA

102 DTMFR for your Repeater
-c sta te-of-the-a rt IT decoding
· K4ALS

108 Freedom Fighters on Forty
-SW Ling the anti-Castro c landestines
· . . . . . . . . . . . . . . . . . . . . . . . . . . KASM

112 The Miserly Mobile PVC Special
-c radlates a very economical signal
· AA4RH

114 FSK Fix for the 820S
- t he RTTY relay remedy. .. .. W1PN

116 Einstein Was Wrong!
- t his story has a Mobius twist
· Phenix

130 An 8-Bit DPDT Digital Switch
-many uses W1SNN

136 Get a Piece of The Rock
- a DXpedition to Gibralta r
· W9JVF/ZB2CS

74 The MICROSIZER: Computerized
Frequency Control
-a synt hes ized vfo repl acement
for most HF rigs. . .. N4ES, W4BF

142 Easy-to-Build 220 Transverter
- simple hookup to any synt hes ized
2m rig WA7SPR
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computer Interfacing-22, Ham Help-22, 29, 156, 174,180, Awards-24, Contests
28, OSCAR Orbits- 29, FCC - 29, New Products - 30, Dealer Directory -139, Social
Events-154, Review-178, Propagation-209



SUPPLIED ACCESSORIES
Telescoping whip antenna. m-ead
battery pack. charger ,
OPTIONAL ACCESSORIES
Touch tone pad (not installed) $39 •
Tone burst generator: $29,95 . CTCSS
sub-audible tone control : $29,95 .
Rubber flex antenna: $8 • Leather
holster: $16 • Cigarelle lighler plug
mob ile chargi ng unit: $6 • Match ing 25
wall output 13.8 vee power amplifi er
(5-25) : $89 . Matching 75 watt output
power amplif ier (5-75) : $169

p,__~ to e,,- __ .-...

-

.....""",.".. M~'aV'J'I&~~·7141712·9200
8 161679·3127

.• ,$399,00

The TEMPO &1 . The world's first synthesized 2 meter
hand held transceiver. Its superb engineering and top quality
components give it an uncommon degree of reliability...a fact
now proven by the thousands of units in use worldwide.

TEMPO VHF & UHF SOLIO STATE POWER AMPLIFIERS
Boost your signal. . . give II the fling. and clarity of • high powere-d b.-e
station. VHF (135 to 175 MHz)

Or,,.., Power Output Model No. Price
ZW l30W 13OA02 $209

lOW l30W 13OA10 $189
30W 130W 130A30 $199

2W PJJW 8OA02 $169
lOW 8fJN 8OAl0 $149
JaN 8fJN 8OA30 $159

ZW 5f1tN SOA02 $129
2W 30W 3OA02 $ 89

UHF 1400 10 512 MHz) med. ... lower~er .nd FCC type Keeptecl mod...
.bo ...illlble.

Batteries:

RF Outpu t:
Sensitivi ly:

Pric• ••• $349.00

With touch tone pad

SPECIFICATIONS
Frequem;:y Covf!fage 220 to 225 MHz
C hannel Spacing: Receive every 5 kHz.

transmi l Simplex or
· 1,6 MHz

Power Aequiremenls:9 6 vec
Curren l Drain: 17 ma-standby

500 ma-transmrt
8 p ieces m-ead
batlery mcfuded

Antenna Impedance: 50 ohms
Dimensions: 40 mm x 62 mm x

165 mm (1 ,6" x 2.5"
x 6,5")
Beller than ',5 watts
Belter than .5 microvo lt s

11240 W Oly m p.c B lVd.• Los. Ange le s. , Cah l
931 N . Euc lid . Anahe im , C.1I1. 92801
Buller . M i s. so uri 64130

II£W T1IU FlEE CIIOEI IU_HI: IIIQ "'1_1
For.all 5Ula txtePC~
Calit res dl liS please till c:okI 01'1_ r..... .. A 5.

The Tempo line also features a line line 01extremely compact
UHF and VHF pocket receivers. They're low priced.
dependable, and available with CTCSS and 2-tone decoders.
The Tempo FMT-2 & FMT-42 (UHF) provides excellent mobile
ccmmumcatmns and leatures a remote control head for hide
away mounting.
The Tempo FMH-42 (UHF) and the NEW FMH·12 and FMH·15
(VHF) micro hand held transceivers provide 6 channel
capability, dependabilily plus many worthwhile features at a
low price. FCC type accepted models also available.
Please call or write lor complete information. Also available
from Tempo dealers throughout the U.S. and abroad.

~s time with a superior quality synthesized 220I %Hz hand held transceiver. With an 5-2 in your
car or pocket you can use any 220 MHz repeater in the
United States. It offers all of the advanced engineer·
ing, premium quality components and exciting
features of the S 1. It is completely synthesized,
offering 1000 channels in an extremely lightweight
but rugged case.
If you're not on 220 it's about time you try it and this is
the perfect way to get started. With the addition of a
matching Tempo solid state amplifier you can use
your &2 as a powerful mobile or base station as well.
It' s all you really need. And if you already have a 220
MHz rig, the & 2 will add versatilityyou never dreamed
possible.
A1so...the price is right The ni-cad battery pack.
charger, and telescoping whip antenna are included.
Although not a necessary option, the touch tone pad
shown in the illustration adds greatly to its conven
ience at a low price.
The time has never been better to expand your
horizons...there has never been a better little rig for
220 than the 5-2.
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6~ Wilson Electronics ~w"-r Incorporated

................. ..' RfG"-HCY fU"CT'RON'C~, ..c.

Today's Amateur demands rugged, rapid and accurate communi
cat ions between Hams in the know. That 's why they choose the
Wilson Mark Series of hand-held radios. With exceptional qualities
like these . . . why not choose the most popular radio available
for yourself?

FEATURES
Advantages such as solid state circu itry, rugged Lexane case,
removable rear panel (enabling easy access to battery corn
partrnent) and compact mini-size enhance the Mark Series
portable radio 's versatil ity . In addi t ion, Wilson carries
a fu ll li ne of accessories to sat isfy almost any of your
requi rements .

SPECIF ICATIONS
The Mark radios offer: • 144-148 MHz range · 6 Channel operation

• Individual t rimmers on T X and RX xtals s Rugged Lexene

outer case • Current drain : AX ; 15 mAoTX; Mark II: 500 mAo
Mark IV: 900 mA . A power saving Hi/Lo Switch . 12 KHz

ceramic filter and 10.7 monolithic filter included . 10.7 MHz

and 455 KHz IF . Spurious and harmonics. more than 50 dB

below quieting . Uses special rechargeable Ni-Ced battery

pack . LED battery condition indicator . Aubber duck and

one pair Xtals 52/52 included - Weight : 19 oz. including

batteries . Size: 6" x 1.770" x 2.440" .

ilson...
has your needs weD in hand.

OPTIONS
Options available, include Touch Tone Pad, CTCSS.
Leather Case. Chargers for Desk Top, Travel or Auto
mobile, Speaker Mike and large capacity, small size
batteries.

For more details and/or the name of your nearest
dealer, contact : Consumer Products Division, Wilson
Electronics Incorporated , 4288 So. Polar is Ave., P. O.
Box 19000, Las Vegas, Nevada 89 119. Phone 7021
739-1931.

"... Ruder Sef\lICe-SH /H rJe 21' J



editorial by Wayne Green

W2NSD/i
NEVER SA.Y DIE

Just to convince you that
when I say rocks, I mean rocks
... here is what they ca ll a
" trai t" tt's loggy, and you can't
see more than about 50 feet.

Perhaps you can make out
Tim with the disk on his back,
disappearing Into the log. Just
to the left is Jim, bringing the
tripod on his back. I brought a
camera plus my most prized
possession •.. me.

really diligent eating had I
managed to regain my fighting
weight in time lor this ordeal.

The top part 01 the mounta in
is all rock. Fires a hundred years
or so ago had cleared the trees
and shrubbery and allowed the
dirt to be washed away, making
the mountain one of the most
accessible with ecological
characteristics that normally
are found only above the tree
line o f other mountains.
Naturalists apparently travel
hundreds 01 miles to scramble
up these rocks and dote on
amazing ecology. I just sweated
on it as I climbed . The top part
was cooler as we got out 01 the
trees, and there was no prctec
tion Irom the wind. It fe lt
wonderful .•• even in the dense
log.

sack, so it was easy to carry.
The signals from that unit had
not been overpowering, so we
decided this time to take along
some insurance In the form of a
two-foot dish and a tripod. That
was a bit more formidable to
haul up the rocky path. Some of
the rocks are big.

Sunday arrived and the three
of us headed for the mountain,
talking with Chuck and his OX·
pedlt ion to New York via the Mt.
Greylock repeater. To say that I
was not enthusiastic about the
climb would be quite an under
statement . My normal exercise
is to walk from my desk to the
kitchen and back for a meal
.. . maybe 100 leet total ...
three times a day. Then, ex
hausted from this, I stagger 20
leet more and up a flight of
stairs to my apartment to rest.
Typing my editor ials strength·
ens little more than the outrage
level in Newi ngton.

Nothing short of the prospect
01 achieving an almost unbeat
able world record of seven
states worked on 10 GHz could
have gotten me a second time
onto that accursed trail up
Monadnock. My knees had
finally stopped making me limp
a day or two earlier, and here I
was about to insult them again
wi th another struggle up the
endless rocks, although I sup
pose that two and a half miles
of sta irs would pretty much do a
person in. too. And on the way
down, while you don 't have your
knees pulling your weight up,
they do have to take shock alter
shock as you jump down one to
two teet at a lime.

The day was warm and very
damp. A dense cloud sat over
the enti re mountain, dripping
now and then and threatening
to dump rain on us at any mo
ment. We had HTs along for
both 146 and 220 MHz and we
kept track 01 downpours which
were just a few miles away as
we huffed and puffed our way
up •.• the sweat pouring off. I'd
lost three pounds the Sunday
betore. and only by virtue of

GLORY·SEEKING
Having fai led to make con

tact between Pack Monadnock
mountain in New Hampshire
and the WA1KPS nxpecnron to
New York State on 10GHz, it ap
peared that sterner measures
would be necessary. The Pack
is a 2,500-loot mountain and
has the benefit of a road going
right to the summit. The only
problems wi th that are the sur
prising cold and wind which can
st rike even on relatively warm
days ... and the pesky l ittle
black flies which can make a
hot , windless day wretched.
These tiny but persistent devils
get into your hair, crawl up your
sleeves and into your shirt, and
BITE!

Not tar Irom the Pack is
Grand Monadnock mountain,
reaching up 3,500 feel. Since
this one has to be climbed on
loot, It Is nowhere near as
popular as the Pack. But, with
six states already contacted on
10 GHz and with all contacts
being over a path of at least 50
miles, I reluctantly agreed to
take an expedition up in the in
terests of science and a world
record ... uutnness. please
note.

Tim NBRKJ1 , Sherry, and I
struggled up Grand Monadnock
the previous Sunday in order to
make the Connecticut to New
Hampshire contact. U took us
about two hours to scramble up
the 2Y2 ·mlle path 01 rock, but at
least we were rewarded by get
ting a nice signal report over
that path. Chuck Martin 01 Tufts
Electronics was on the other
end with Steve Murray K1KEC
and Eric Witllams WA1HON . On
the second trip, I was able to
talk Tim into goi ng again, but
Sherry had more sense and she
passed up the great event . Jim
Grubb WB1AFC, who works lor
Chuck, drove up from Boston
and helped us cart the equip
ment up the mountain.

We'd just taken along a
barefoot Gunnplexer for the
Connecticut contact. That was
small enough to fit in a knap-
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• EI hI pole Crystal filter.
• Built -in 25 kHz calibrator.
• Front -panel carrier level

control
• Sem 4;tr ak n CW WIth

soet
• VOXIPTT MANUAL

operation
• TUNE positron tor low-power

tune up
• BUilt-In speaker,
• E:Iu It-in cool ng fan
• 20-d8 RF atteouetor.
• Provisions for lour ll)fed

channels.

• Speech processor consrstmq
of a very effective audio
compression amplifier,

The T5-5205E functions with many
popular accessories, including:

• 00-5 dlQltal frequency
display/counter.

• VFO-520S remote VFO.
• $P-520 external speaker.
• CW·520 500·Hz CW filter.
• AT-200 antenna lunerlSWA

and AF power meter!
antenna SWitch

• TL-922A linear emonner.
• MC-50 ovnanuc microphone.
• SM-220 Station Monitor with

8$·5 pan display module,

The TS-520SE is an economical
new version of the TS~520S ... the
world 's most popular 160-10 meter
Amateur transceiver. Now anyone cen
easily aHord a high quality HF trans
ceiver, providing 200 watts PEP input
on SSB and 160 watts DC on CWI

Ttle nj-S20Se is a high-qualit)
160·10 meter SSB/CW transceiver fn
tended for ham·shack use. The renew
ing changes were made to produce
the new " s e" model :

• Replaced the heater swrtcn
With a CW WIDE/NARROW
bandwidth swrtcn. lor use
With the optional CW-520
500-Hz CW litter. A big
Improvement for the CW
operator!

• Removed DC converter
terminals Now It operates
strictly on 120 VAC and IS
not Intended tor mobile use.

• Removed transverter
terminals Now It IS strictly
a 160-10 meter SSBICW
transceiver.

All other proven features and high
quality 01 the T5-5205 have been re
tained in t he TS-5205E, inc luding :

• Effective noise blanker
• Three-position (OFF. FAST.

SLOW) amplified-type AGC
cncuu.

• Rll control.



WORLD'S BEST JOB
How would you like to spend your time setting up and

operating all of the latest ham gear ... and getting paid for
it? We at 73 MagaZine are searChing for a good technic ian to
come to Peterborough, New Hampshire, and work in the 73
ham shack. We want someone capable of installi ng, repair.
ing , and evaluating equipment, and generally keeping th ings
in good working order. Some writi ng ability is also desirable,
since we'll want equipment reviews for 73.

All in all , th is is probably the world's best job 101 an active
and curious ham. When YOU're not erec ting a new tower or
troubleshooting a balky l inear, you 'll lind that Peterborough
is one of the best OX and contest locations any ....here . If we
can hear 'em, we can work 'em ... and we hear 'em al l. New
Hampsh ire also o ffers other advantages, such as no state
sales or income taxes.

If you can handle the job and don't smoke, drop us a
line-tell us about yourself. Wr ite to: 13 Magazine, Oppor
tunity of a Lifetime Dept.. Peterborough NH 03458 Attention :
Jeff DeTray WBBBTH.

DONATE
The question of ARRL unan

ces seems to get murkier all the
time. We see letters crying for
donations and we read about
the horrible losses they are sus
ta ining with their staff, with few
old-timers left and empty offices
everywhere . . . o ff ices which
were just recently built at enor
mous expense.

The do nat i on s f or the ir
WARC effort s are particularly
di fficul t to justi fy. Noel Eaton
tes ti fied be fore the manutac
turers that they have over
$600,000 available, if they wish
to spend it. In addition to that
rather tidy sum, I see by the
latest Annual Report that they
still have kept up their $100,000
fund for the defense of amateur
frequ enc ie s ... a nd WARC
would seem to qualify in this
department.

Now, it is entirely possible
that the League is intending to
spend more than $750,000 at
Geneva this year. If their perter-

nock didn't give us much hope.
The signals on 220 MHz, usual
ly a very good indicator of a
nne-ct-erqnt pat h, were mar
gina l. I had to hold the HT just
in the right spot to make con
tact. Two meters was a b it bet
ter, working on a direct s imp lex
channel.

The mo m en t arrived ...
Chuck f inally had his unit, wit h
a fou r-foot dtsn. set up and
ready to go. We both turned on
the switches at the same time
and the signal-strength needle
swung r ig ht o ff sca le . . .
whoopee, we 'd made it! Now
what do you talk about on a
solid and very private path like
that? Alter a round of " Come
here, Watson, I need you" and
some swi nging o f the dishes to
peak the signals , we called it a
day and packed up for the trip
back home.

The only inc ident of no te was
about halfway back down when
Jim slid on a rock and went
head over heels, landing on his
pack on another rock. The only
damage was a ru ined canteen,
which was better than a busted
back. My knees hurt only a day
or two after the ordeal this time,
so I suppose that I m ight be ab le
to make the climb with no strai n
if I kept at it for a lew more
weeks. Don't worry, rwon't. And
I wasn't nearly as t ired this time
as the week before ... hmm.lt's
too bad exercise takes so much
t ime and is so little fu n.

tt any of you happen to see
Chuck, you might congratulate
him on having the world record
for working one state from the
most other states. I remain the
onl y human being who has
worked seven different states
from New Hampshire, and I'll
bet 1will hold that record for a
while .

Continued on page 20

We got set up a little bit
before Chuck and the o thers
reacneo their hill in New York,
so we set and cooled oft a bi t ,
resfinq. wneo Chuck was final 
Iy set up, we put on the headset
and crossed our fi ngers. Would
the whole tr ip be for nothing?
There was no way in the world
th ey wou ld ge t me to go
th rough that ordeal a third lime;
whether we made it or no t, this
was the one and only try .. . so
it had better work . Our topo
graphical maps indicated that
it was very chancy. Maps of the
horizon from the top o f Monad-

tween, and me at the si te. A
passing curnoer lent us a corn
pass just to check out the dish
heading. and weo come very
close.

Tim is looking around for a
fl at spot to set up the tripod
and dish , a place with a view to
the west and New York , hope
fu ll y. Th is brought up the ques.
t ion 01 which way was west.
There is a com pass rose paint
ed on the top of the mountain ,
but it was almost 100 feet from
where we were setting up, so
we had to sort-of relay the cor
rect bearing through the fog to
aim the dish from Jim, standi ng
at the rose, to Tim , halfway be-

Eventual ly we made it to the
top, and here are Tim and Jim
setting up the 10·GHz system.
The two HTs at the bo ttom left
provided us wi th cornmuntca
nons with the New York con 
ti ngent ... Chuck, Er ic, and
Steve. in the Taconic Range of
the Berksh ire Hil ls, some 30
miles east o f Albany.
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Joe "'a sse. G3ZCZ
Bill Pas te<nak WA61TF
JOhn $Ch ullZ W4FA
Wallel SCott "'801Z
Peter Stark K20AW
Ch uc . Stuart N5KC
Bill Turner WAfABI •

(O/l\M£1I. Pll.Cl(;RA_IMG
R'cha"l J. Dyk llf'lla

CUSTOMlII. SlIl.VICE
Flotence Goldman

•Ahr>e Coutu . MgI ,
a'il VOfk
K....'n Ru sha lko
Nancy Ciampa
Malcia Slone
Gaye Halberg
Lori Mugford
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TRANSMITTER

Power input: 180 watts DC
Carrier suppression : Better than 40 dB
Unwanted sideband suppression: Better than 40 dB (14 MHz,
1 kHz modu lation )
Other spurious radiat ion: Better tha n 40 d B down
Third order distortion products: Better than 31 d B d own
Transmitter frequency response: 300 - 2700 Hz (-6 dB)
Antenna out put impedance: 50-75 ohms. unbalanced .
Microphone input impedance: 500-600 ohms (low
imped ance )
Note : FT· l01 Z (analog) cannot be used with the FV·

90 1OM, as the re is no freq uency display .

50 dB (40 rn l
IF Bandw idth: Cun t inuously var iable trom 2.4 k Hz to 300
Hz, using two 8 ·pole IF filte rs
Aud io output: 3 watts at 10% THO into 4 ohms.

bandwidth, RF speech processor , superb noise blanker,
VOX - are identical to the FT-l0 1ZD. Yaesu gives you
greater choice , so that you don't have to pay for what you
don't need ! The counter and d igita l d ispl ay can be added t o
you r FT·10 1Z at a late r da te, if you wish.

YAnU

V
YAESU ELECTRONICS CORP., 15954 Downey Ave., Peramount, CA 9On3 • (213) 633-4007
YAESU ELECTRONICS Eaatern service Ctr.,9812 Prlnceton-Glendale Rd.,Clnclnnatl OH 45246

Price And SpecdJcations Subject To
Change Without NotICe Or Obligation

",""",11
""",11111

If economy is an im porta nt consideration, and you don't
need the frequency counter and digital display. then choose
t he F T·10 1Z. The precision VFQ gear mechan ism is coupled
to an easy-to-read analog d isplay . providing reso lution to
greater than 1 kH z. All ot her feat ures- the variab le IF

Frequency coverage: Amateur bands fro m 1.8- 29 .9 MHz +
WWV /JJY (receive)
Emission types : LSB, USB, CW
Power requirements: AC 100/ 110 /11 7/200 /220 /234 volts,
50160 Hz, DC 13.5 volts, negative ground (with optional
DC-DC converter installed )
Power consumption: AC 85 VA rece ive (73 VA HEATER
OFF ) 330 VA transmit , DC 5 .5 am ps receive n .i amps
HEAT ER O FF) 2 1 am ps tr ansmit
Case size: 345 (W) x 157{H) x 326(0) mm
Weight: Approx. 15 kg,

Specifications: FT-101Z
GENERAL

UTHE INFLATION FIGHTER"
Top Perfonnance For The Budget

Minded Amateur
Analog Model FT-l01Z

RECEIVER
Sensit ivity : 0 .251JV for SIN 10 dB
Select ivity: SSB 2.4 kHz at - 6 dB, 4.0 k Hz at - 60 d B.
CW (with optional CW fil ter : 600 Hz at - 6 d B, 1.2 kH z
at - 60 dB)
Image rejection: Better than 60 dB (160-1 5 ml, bette r than
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PSU-5
Power Supply
with Speakflf'

GE@IHE SSB iRANSC£IVER AVAILABLE.

ASTR0150

A,STRO l59
Transceiver'



Looking West
Bill PastflffNl< WA61TF
24854-C N~~II A "",.
Newhall CA 9132/

I have yet to hear from the
FCC in answer to the question
naire I mailed to them in May (re
printed here in the August col
umn). I didn't expect a quick
response, but two and a half
months ago Isn't exactly yes
terday. Wheels in Washington
move rather slowly as we all
know, and in the meantime, the
malicious interference problem
out here grows worse. I suspect
that it may be the same else
where; my mail seems to indi 
cate this from time to l ime. Any
how, when and if the FCC ever
gets around 10 answering , I will
qu ickly share the information
with you .

The ARRL has formed the
ECABA ! What's that, you say?
The ARRL did what? I suspect
that some clarification is neces
sary. The "ARRL" I am speak ing
about is not the Newington,
Connecticut , variety, but an
organization known as the
Atlantic Regi on Repeater
Legion. (Isn' t that a great play
on a set of logo re ttersf This
~A RRLn has now sprouted the
east coast's first organized
remote-base owners' orcar uze
non. entitled apt ly, the East
Coast Remote Base Associa
tion (ECRBA). Founded on May
26, 1979, the ECRBA currently
has about a half-dozen member
systems, with more joining
each month.

Unl ike its west coast coun ter
part , SCRRBA, the ECRBA does
not act as a frequency coordina
tion council and does not
assign systems 10 spec ific
channels. In the areas in which
their member systems operate,
such activit ies are the domain
o f established frequency coor
dination c o uncil s s uch as
TSARC. Its main purpose is to
act as an affiliat ion of, and
thereby a voice for, ind ividual
amateurs and amateur clubs
along the eastern seaboard who
either now operate or are in
terested in the construction of
amateu r remote-base stations.

It was to that end that the
ECRBA established the fo ll ow
ing goals for it self:

1) The promotion and support
of current remote-base tech
no logy and act ivity.

2) The designation 01si mplex
frequencies on VHF and UHF
amateur ba nds upon which
remote-base systems can meet.

3) The coordination and fi ling
of exist ing remote-base sys
tems in geographically diverse
areas along the eastern sea·
board so that communications
over long distances can be

10

achieved through the creation
o f remote-base networks.

4) Such other purposes as
may later be def ined by the
ECRBA membership.

The ECRBA appears to be the
first such organizat ion to be
formed outside the far western
and sou t hweste r n Un ited
States whose avowed purpose
is fostering interest and expan
sion of remote-base operation.
If you want more information,
send an SASE to the East Coast
Remote Base Associat ion, cia
At lantic Region Repeater
legion, 333 West 57 51., *306,
New York NY 10019. For your et 
forts, you will receive an infor
mation sheet and an applica
tion for membership.

THE INTERTIE DEPARTMENT,
OR "Irs TIME FOR A REAL

GAME PLAN"
How many re peat er s are

there? 1,000? 3,000, possibly?
Experts peg the number of re
peaters operational in the con
tinental USA at c lose to 5,000,
with over 3,000 of them on two
meters alone! Let's face it.
That's a heck of a lot of rf hard
ware sitt ing atop tall bUildings,
broadcast towers, and moun.
ta intops. What do we do with
most o f it? By and large we use
it simply to gab a bit further
than we could without such re
lay devices. In doing so, we
miss one of the greatest com
munication cha llenges eve r
placed at ou r f ingertips. The
challenge? The creation of a
coast-to-coast. border-to-border
VHF Interne. An intertie that
would permi t amateurs from all
over the nation to converse and
communicate with bu t nand
held transceivers.

With all this hardware opera
t ional already, why has such an
intert ie not yet been developed?
Was not one of our greatest ob
jectives in overturni ng the re
sults of Docket 18803 to permit
restoration of in tercommunity
relay communication and again
permit repeaters to interlink for
greater range? What have we
done with this freedom we
gained a few short years ago?
Little! True, there have been a
number of regional and inter
reg io na l expe r imenta l l n 
terlinks, most, if no t all , pri·
vately owned and operated wi th
highly restricted access and
usership. The few local open ln.
terties are a minority within a
minority. The potential exists,
the equipment is there al ready,
and with the addition of a bit
more human communication, a
national system could come fn
to being wi thin a year or two.

The key to the es tablishment
of an open nationallntertle is to

set our goal and then utilize
what we already have. At the
ou tset, a national organization
to oversee the implementation
of such an interne is not nee
essary, although it could make
the job a whole lot easier. Once
off the ground, such an organi.
zation, f illed with many layers o f
bureaucracy that are the by'
word of such organizations, will
deve lop. Who knows, if we do a
good enough job, the American
Radi o Relay League may even
take all the Credi t for il. Righ t
now, though, we must begin in
as simple a way as we can,
bu ilding ou tward from the local
level.

You might start by locating
another repeater in your area
some distance away and ar
range some form of permanent
interlink between the two. Then
add a third system in the same
or another direction . Exactly
where you wind up, geograph.
icall y speaking, is not thai Irn
portant. Communicating with
one another outside the normal
coverage area of your favorite
repeater Is. If enough systems
jump on this bandwagon, and if
normal growth pallerns prevail
here as they have in repeater
operation development itself ,
then a national open intertie
can and will develop of its own
accord .

Whal's ni ce about doing it in
this way is that we need not add
any new systems to the already
overcrowded two-meter epee
trum. The radio links can be on
420 MHz or, in areas where 420
to 450 is already to tal ly ut ilized,
the 22Q.MHz band would be an
ideal choice. Even in areas
where UHF is overflowing with
activity, in most cases the 220
MHz band lies dormant. Can
you think of a bet ter use for 220
MHz?

There is another important
prerequisite. For this idea to
work, each area has to know
what the next area is doing . To
that end , " Looking West" could
provide the space necessary to
disseminate information. I can
act as an informational c lear
inghouse and thereby give you
monthly updates of who is ac
complishing what, where. How
about it? Does the idea of such
a national rntente intrigue you?
Do you f ind interesti ng the idea
of driving in downtown Chicago
whi le conversing on VHF with
two friends many thousands o f
miles away?

At the very close of Dave
Bell's new film, "The World Of
Amateur Rad io," the film's nar
rator, Roy Neal K6DUE, states:
"We look forward to the day that
members of Our Iraternity will
be going into space, to the
moon and beyond." Maybe for
the mornent this is but a dream
of the future, bu t when Art Gen 
try W6MEP placed K6MY K (now
WR6ABN) on the air back in the

195Os, I'll bet that he had no
idea where it wou ld all lead. Art
had made one of his dreams
come true, and out of early
experiments such as K6MYK
grew the VHF and UHF relay ac
t ivity we have today. In reality,
we have far more repeaters in
more places than we know what
to do with. Many lie dormant
day after day awaiting some
form of utilization. We have at
our f ingerti ps the abi lity to
make the future part of the pres
ent. Any dreamers ou t there?
Any takers?

THE VIDEOTAPE
DEPARTMENT

A few months ago, I pur
chased a truly great toy of the
70s. It's called a Sony Betamax
videocassette reccroer-orever
and it has brought me many
hours of joy. It sits comfortably
in a special cabinet in our living
room just below our Sony 19"
Trinitron color TV, and it gets
quite a b it of use, especially
with my busy schedule. Orig·
rnauy, it was the "time-shift"
feature that caused me to pur
chase it the ability to be else
where and yet no t miss some
thing I wanted to see. Of late,
though, I have come to see
other uses for my toy, uses that
transform it from the toy cate
gory into a useful tool- one
that can be applied to amateur
rad io. First , however, ret's take a
look at what is available in
home video recording equip
ment today.

The Sony Corporation really
started what would lead to the
home video revolution back in
1968 when it introduced in the
US marketplace a video mao
chi ne that used W' tape pack.
aged in a ccnventent-to-use.
fully-enc losed tape casselle.
The unit was called the U-Matic ,
and it was not long before it
became a standard in the broad
cast industry. While it was not
as good as 2" h igh-band quad, it
gave excellent results and soon
began to nudge fi lm from the
limelight in news gathering and
dissemination. By the early 70s,
with the advent of the portable
videocassette recorder-ptaver
along with Iight·weight (by corn
partson) cameras, what is now
called the " elec tronic news
gathering" or "elec tronic jour
na lism" era had begun. Today,
the majorit y of news we see on
TV is on videotape rather than
fi lm.

For consumers like us , things
lagged beh ind. Only the tru ly af 
fluent could afford a U-Mat ic
type mach ine . Tape cassettes
were rather expensive and ct.
tered but one-hour record-play
time. However, Sony foresaw
the coming video revolut ion,
and around 1975 it introduced
its f irst VI" format home video
cassette system to which it

Conrinued on page , 78
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Buy your TEN-TEe transceiver by Nov. 1, 1979*
and receive these accessories absolutely FREE!
• FREE- u p to $85.00 in Accessories with an OMNI purchase

• FREE- Up to $69.50 in Accessories with a 540 or 544 purchase

• FREE- Up to $29.50 in Accessories with an ARGONAUT purchase

• FREE- Up to $29.00 in Accessories with a CENTURY/ 2 1 purchase
(See accessory choices below)

"I be TEN-TEe Accessory Giveaway o ffe r o f your purchase . ha ve the dea ler fill it o ut fo r you
applies to any new TEN-TEe t ransceiver and return it with your tra nsce iver Warranty Card
purchased between Sept. 15 and Nov. 1. 1979 to the TEN-TEe factory befo re NO\ I. 15. 1979. We
from any franchised TEN-TEe dealer. Just pick will sh ip your FREE accessort es to your home.
up a TEN·TEe Merchandise Cou pon at the time
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Buy TEN.TEe 540 or 544 80·10 M Transceiver
Choose up to $69.50 in FREE accessories below

Buy TEN-TEC CENTURY/21 CW Transceiver
C hoose up to $29 in FREE a ccessories below

Model 570 Ana log Dial Transceiver $349
Madej 574 Digita l Dia l Transc eive r $449

FREE: 1. Model 670 Keyer ($29). or:
2. Model 276 Crystal Ca librator ($29).

Model 540 Ana log Dial Transceiver $699
Model 544 Digita l Dial Transceiver $869

FREE: 1. Model 247 Ante nna Tuner ($69). or:
2. Mod el KR,20A Keyer ($69.50). or:
3. Choice of Two: Model 249 Noise Blanker ($29).

Model 245 CW Filter ($25). Model 215PC
Microphone w. coiled cord ($34.50).

--

00

Buy TEN.TEe ARGONAUT QRP SO-10M Transceiver
Choose up to $29.50 in FREE accessories below

Buy TEN-TEe OMN1160·10 M Transceiver
Choose up to 585 in FREE a ccessories below

Model 545 Series B O MNI·A Analog Di al $949
Mod el 546 Series B OMNI· D Digit al Dial $1119

FREE: 1. Model 645 Keyer ($85), or:
2. Model 215P Microphone ($29.50) and Model

217500 Hz 8-Pole CW Filter ($55). or:
3. Model 215P Microphone ($29.50) and Model 2 18

1.8 kHz 8,Pole S8 Filter ($55).

Model 509 Argonaut $389
FREE 1. Ma dej 215P Microphone ($29.50). or:

2. Model 206A Crystal Ca librator ($29). or:
3. Model 208 CW Filter ($29).

See your TEN-TEC dealer before No v. 1. 1979.
Get the best deal you can. get FREE accessories.
and get the best performance in Amateur Radio .

t;EN-TEC ,INC.I 'JEVIUVILU. TENlu n u ' 1'52
•..' 10".'l''''''"'''".... .....-. ..... _



Continued on pIIgIt 180

ttrery. The aSO·per-hour rate Is
not the problem. The problem Is
that wh ile such an operation Is
in process, all normal day-to
day communications come to
an abrupt halt . Th is hardly
endears us to our fellow hams.
While a few wrote to say that all
s put- t requency operations
should be banned (transceiver
owners. no doubt), the majority
favored spreading the calling
stations out over no more than
15 to 20 kHz. II this proves in
adequate, the OX station can go
by call areas or even by prellxes
with in call areas. There are
many ways to ensure a sue
cesslul OXped itlon, but wide
spread calling is not one of
them.

Johanna OY5J has been
showing on 14240 kHz Mondays
after 2330Z. This Is the group
led by WA2JUQ and a number of
rare-type OX stations can usual
Iy be found checking In looking
for the deserving ones.

5H3KS has been drawing
massive CW pileups almost
dally on 21022 kHz from 2330Z.

Seems like 7JI is st ill high on
most-needed lists in the W2
area. The JARl Is reportedly
aim ing lor another all-out effort
after the monsoon season.

OE6EEG is said to be plan
ning another 8Z4 effort for right
about now.

SCotty KSCO and Dave N2KK
plan to remove the entire Indian
Ocean area from your needed
list and are right on schedule,
They plan to start on FA7 Re
union Island around the first 01
December and th en sweep
through the area, taking no cap
tlves. Dave is gearing up for
some extensive 40 through 160
action, while Scotty handles the
10115120 demand.

Seven or eight 579 stations
did manage to get their li censes
renewed on June 1st, but the fee
was a bit stlf l - $82.00 each.

FH80M and FH8Yl ask that
cards be sent via their man
agers only. Seems that some
one in the local post o ff ice Is an
avid green·stamp and IRC col
lector.

Those new J7 prefixes reo
place the old VP2D prefixes. AI
VP20 D now signs J70D.

V0 9TC now signs KG6Jla .
There is a new OX·OX SSB net

on 7082 kHz at 0500Z. N5AQ
takes stateside check-Ins at
0630Z on 71 65 kHz.

CQ MagaZine has raised the
price on all OX Certificate ap
plications to $5.00.

Any ZA activity you might
hear Is probably Slim, but, 01
course, work them anyway. It
will keep you in practice for that
day when the real thing ap
pears. The present situation Is
as follows: The license applica
t ion by SM4CM N and SM3VE is
being ignored, Ol7FT (who was

JA8AA.
JRBeF.

•

JUlM

•JAIA'S

more such stations available
night ly for the deserving DXer.

The second annual Interna
tional Island OX Contest spon
sored by the Whldbey Island OX
Association beg ins at OOOOZ on
January 12, 1980, and runs
through 2400Z January 13, 1980.
This Is a good chance to pick up
some of the rarer Islands for
your OXCC. Contest entry forms
are available from Gary Pierson
WA7GVM. Box C, laConner WA
98257,

Roy W5VJT reports receiving
ost, card s Irom UC 2AF ,
UC2AFA, and UC2AFB. UC2AF
is f a t her to UC2AFA and
UC2AFB.

CK2CRS was the official eta
t lon 01 the Canoe/Kayak World
Championship. OSl to Serge
Freve VE2FIT. 1505 des Mar
t inets, Chicoutlm l, Quebec G7H
5X9, Canada.

Jean Ghys. formerly ON4KU,
reports that Slim seems to have
taken a liking to his old call
because he has been receiving
a number of 05ls lor stateside
contacts he never made. Jean
says he Is no longer active and
that any contac ts with anyone
sig ning ON4KU are bogus.

We received numerous re
sponses to our comments con
cerni ng t he trend t oward s
OXped lt lons spreadi ng the call
Ing stations out over a 40 to 50
kHz port ion of the band, thereby
making It useless lor any nor
mal use. Those defending such
operations pointed to the fact
that th is method resulted in the
highest cso-cer-ncor rate. That
argument mi sses the point en-
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little R & A. Slim paid a visit to
his station and managed a
number of asos. If you logged
VR3AH during this per iod, know
that you have met the Slim one
himself.

Jerry WA1ZXF sent in the
following In response to our re
quest for more CW activity
reports. It covers a typical night
on 20 meters and while nothing
super rare is covered, it shows
there is plenty of " bread and
butter" OX there for the taking.

FC9UC-On regularly
from 1700 to 1900 UTC be
tween 1410 kHz and 14160
kHz. Jean is always happy
to answer a CW call.

UK2GAT-A club station
operated by the various
members. On nightly from
2300 UTC between 14050
kHz and 14070 kHz with a
strong signal.

YU2CAl - Mladen Is a
nightl y regular around
14030 kHz.

SP8RJ-Another almost
nightly regular. Jurek puts a
st ro ng signal into the
states around 14035 kHz.

l Z 1GC-5 t a n is o n
nightly from 0400 UTC
around 14070 kHz.
Jerry says there are many
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--.c. ~
,'" .

i't,- '
,. ~·""--_-'U<D'--m-..·-

Ir, ,,

...... . i", ~Ill
.... " TI

M.aA. J=f"'''",C_ ''' f~8FD · V57M

II.IlIY••

DX

EA6DD, formerly EA3EG. sho wn with his nice station in Palma in
the Balearic Islands. Eighty years young and still going strong. he
prefers CW and can usually be fo und on the lo w end of fifteen or
twenty when the band is open.

Chuck Stu,rt N5KC
5"5 Menefee Dri~

DaI/1IS TX 75227

These are the heydays of OX·
iog. II it seems l ike we keep reo
peat ing ourselves on th is sub
ject, bear in mind thai we only
want to make you aware that
this is not the normal state of
things. We are now at the peak
of cycle 21 , and, although there
are many good days ahead for
the deserving DXer, we are now
on t he downhi ll slide. Work
everything in sight ; those aSL
cards will help you make it
through the doldrums ahead.
Hopefull y some 01 the following
information will help you in your
Quest.

HEARD ON THE BAND
VR3AH left Christmas Island

July 22 and returned to the
states. VR3AR plans to remain
active until February or March
and there Is a new operator
there waiti ng only for the
necessary license to beg in
operating. There Is a possibili ty
that Greg WB4PAU will handle
the a Sls for this new station.
During the period May 28, 1979,
to July 8, 1979, while Doug
VA3AH was in the states for a

12
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ROLLS

Forsome,onIy thebest is enough.
vanced circu it design int ermodula tion is a thing o f the past.
Our specs say we're the best and your field test will prove it .
Add sta te-o f-t he-a rt 10 pole filters and you have IF adjacent
channel selectivity of remarkable quality. We say we have the
best transceiver on the market . When you test it , we know
you 'll agree . Next you said:·· . . . make it flexible,"" . . . easy
to opera te ," " ... good looking." Again we listened .

Designed for mobile o r fixed use. this radio is microcomputer
based to provid e unequaled operating flexibility; sixteen
completely flexible, programmable memory channels (no
diodes); memory channel monito ring (lets you operate on one
channel whi le monitori ng another fo r a fri end); any trans
miner o ff-se t (programmable from the front panel); two
scanners-one to tune the band.the o ther to scan the memory
channels; selectable pause/latch, pause defeat feature with
programmable pause from ..5 sec. to 10 sec. This feature takes
all the effort o ut of making the next contact . Full 1 yea r
Vibroplex warranty against defects. And good looking? Well,
you te ll us !

For a brochure on the most excit ing radio this year , write
us , o r better yet, give us a call . But, if you are really serious.
ACT NOW to be su re of receiving yo urs soon. The vibroplex

Company l nc ., P .O. Box 7320, 476 Fore Street, Portland,
Maine 04112, (207) 77.5-77 10.

In every di scipline there is one definitive sta tement of
quality . In driving it's Rolls Royce. and in amateur radio it' s
vibroplex. Vibroplex introduces the definitive sta tement for
2m FM Transceivers: The Vibroplex 225 SL. From now on,
all others will be com pared with its quality . performance, and
sense of pride it will give its owners. Since 1890 Vibroplex has
set the standard in its field . and Vibroplex owners have been
perceived by their fraternit y as the highest achievers and most
skill ful practitioners of their art , Frankly. the Vibroplex 225
SL is not for everyone. It is for those who wish to defy
mediocrity; who wish to state that they appreciate owni ng
only the best .We know you'll agree.

Like our world famous " bugs" , o ur design concept was
simple. First we built a unique transceiver with unmatched
per formance characteristics; then we added advanced digital
circuitry to allow you to operate it to suit your own style . We
think that amateurs who want to operate in sty le, with the
best equipment , will have only one choice : the vlbroplex 22.5
SL.

In designing the ultimate 2m radio, we asked you, the
customer what you wanted . Here is what you said : " . .. front
end selectivity, , ••• . . • a good receiver, " , •. . . eliminate
interrnodulation. " And we listened . Never be fore has such a
superior receiver been built. By us ing an advanced dual-gate
MOSFET and a five-pole, high-Q torodlat filter in an ad-

~

VIBROPLEX

" the oldest nome in amateur radio"
Since /890

13
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WQQDPECKING

Continued on page 176

I heard something on twenty
last night that bothered the
heck out of me. Please recall
the correspondence concerning
the " Russian woodpecker" and
its cure from about two months
ago. If you have not heard al
ready, this cure (CW tones in
pace with the radar pulses) no
longer works.

Apparent ly the defense taken
by amateurs was too effective
for t he Russians, for they have
modified their system. The
tones are no longer the broad
band cl icks of yore, but seem
now to be a type of broadband
FM. It sounds like the only way
to cope wi th t his would be to
sync slow-scan signals on top
of the radar, or use recordings
out of sync to throw off their
video display. Either cure is
worse than the disease, with
slow-scan and radar record ings
chasing the int ruder up and
down the band!

Wayne, please t e l l you r
readers that any time they hear
the "woodpecker," they shoul d
immediate ly ca ll the nearest
FCC monitoring station. II's
been said before, but if they get
bothered with enough ca lls, we
may get something done.

I haven ' t listened to t he
bands in the last week or so, so

call to Cushcrafl and a conver
sation with a gentleman named
Hugh, I found out my worries
were unfounded. At their ex
pense, they navigated through
the woods and mountains of
New Hampsh ire to the nearest
post office immediately after
my phone ca ll. They had the
part shipped Express Mail with
a promise from the US govern
ment that the part would be at
my door wi thin 24 hours. Sure
enough (for a change), the
government was right. I had the
part the next morning and the
antenna went up the following
day as scheduled.

This personal service was, in
my opinion, far beyond what
can be general ly expected from
most of the companies wi th
whom I have dealt in the past.
Granted , if something you pur
chase Is under warranty, it will
be repaired or a defect ive part
replaced, but usually with a
long delay even under emer
gency conditions as was my
case.

This experience with
Cushcraft serv ice shows the
concern the company has for
the consumer after the sale is
made. Unfortu nately, this can
not be said for many other com
panies I have dealt with.

Ed Ferns WA2ZDN
Linden NJ

1 1

CUSHCRAFT

Nautical Examiner of Masters
and Navigat ing Officers and
also an ex-recturentratntnc ot
ucer of cadets preparing for the
Mercant ile Mar ine, I feel I'm
qualified to give an opinion on
you r trai ning method, which I
feel is wi thout equal.

Second, although I'm 54
years of age, I have always,
since going to sea at 14, known
the Morse code, so I di dn't have
to lea rn the charac ters from
start. But, in the Mercantile
Marine, cand idates for the
various Certificates of Com
petency are required to "satisfy
the examiner of thei r ability to
send and receive signals in
Morse code by flash lamp up to
6 wpm."

I think you will agree that
there is a world of difference be
tween copying a flashing light
at6 wpm and sound. So I vi rtual
ly had to start from scratch in
sofar as sound was concerned.

I started on the 5 wpm tape in
May, 1978. In July (just over 2
months later), I passed the CW
test (12 wpm) and rece ived my
ZS license. Since then, I have
had nearly 500 asos on CW and
I can thank you for giving me
that pleasure.

From the 13 wpm tape, I
moved to the 20 + wpm tape in
August, and by December,
some 5 months later, I was
copying about 80%. As I have
said al ready, I'm copyi ng about
95% now.

Now I'm practicing on local
weather reports in order to learn
to copy at 25·30 wpm. It has
been your excellent system
which has placed me within
striking distance of my goal.

Norman Caseley ZSSNC
Pinetown, South Alrica

1 1
It seems that we are always

hearing sto ries of problems
wi th service, quality, and
delivery from the many manu
facturers and dealers of ama
teu r radio equipment and sup
plies. I feel equal recognition
should go to the manufacturer
or distributor who gives service
above and beyond the ca ll 01 du
ly.

A couple of weeks ago, I pur
chased from a local dealer a
Cushcraft ATB·34 trtbano beam.
Atthe same time, I contracted a
man with a crane to help me put
it on my tower. Upon assem
bling the antenna 3 days before
it was to be installed, I unfor
tunately encountered a defec
tive part I thought my deposit to
the install er was lost because I
contracted for a particular t ime
and day and I knew for sure that
the part would never make it
from the wilds of New Hamp
shire to New Jersey in the 2
days I had left. After a phone

I
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•
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STRIKING DISTANCE

In 1963, the League proposed
what they called "incentive li
censing." The idea was to go
back thirty years to the li·
censing system of the 1930s.
They proposed taking most of
the phone bands away from the
General class. the way it was
pre-WWII. I put up such a fuss
that eventually the FCC only
took half the phone bands
away. The whole idea was to get
amateurs to upgrade. I said they
would do better if they gave reo
wards for upgrading; the ARRL
said it would be better to take
frequencies away and then give
them back if you upgraded. The
basic difference was one of
punishment vs. rewards.

This brought on ten years of
zero growth, little upgrading (I
have published the facts and
figures showing the extent of
this disaster), and the death of
all of the major manufacturers.
Then the FCC put through my
suggestion of giving the cal/·
sign of your choice to Extra
class licensees...and clubs
responded to my plan for get·
ting them to offer Novice study
courses, for which I published
instruction manuals and pro·
vided code tapes. Amateur
radio finally started to grow
again and at last we had an in
crease in Extra class licensees.

The League saw what was
happening and put out their
own code course and did their
best to cover over the incentive
licensing fiasco. By the way, the
FCC admitted that this was a
complete debacle .. . that's
why they changed the system to
the present one ... which is
working reasonably well. 
Wayne.

It was over a year ago that
you very kindly sent me the 73
code system tapes, I.e., 5, 6, 13,
and 20 + wpm, which were
available at that time.

Now that I'm copying the
20 + at about 95% and working
out at that speed, I thought you
might like a breakdown of pro
gress since starting and until
now.

First, let me say that I think
your system is excellent and
without it would never have
passed my CW test nor ob
tained my ZS (unrestricted) l i
cense here in South Africa.

Being a Master Mariner and a

I~_------I
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Bob Lombardi WB4EHS
Ft. Lauderdale FL

Bob, you need to talk with
someone who has been around
amateur radio for a few years
and then you would understand
the irony of the term "incentive
licensing." Sure, the system is
working pretty well now. but do
you honestly think that what
you see now is all we ever had?

I must admit that I like your
magazine; technically, it strikes
a middle ground between the
continuous brilliance of Ham
Radio and the occasional gems
in QST. Nevertheless, the
political ramblings leave me a
bit befuddled.

For instance, I notice regular
references to the "debacle" of
incentive licensing. So what's
the hassle? If you want the
greater privileges, you get off
your ass, stop complaining, and
study for the next higher
license.

1f any body should not be
complaining, it's you, Wayne.
The way I figure it, you do a pret
ty penny's worth of business in
code tapes and study guides for
aspiring applicants. Seems to
me if incentive was dumped,
YOU'd have a major "wallet.
ectomv'' there.

But, ignoring that, I still don't
see what 's so bad. Incentive
licensing is the same system
that made America great: Those
with higher rank get higher
privileges. I'm convinced any
one of us could get the Extra if
he was motivated to study
enough . At least , unlike
business or military worlds,
hard work guarantees results.

Seems to me incentive licens
ing is like the American socio
economic system in a micro
cosm.1 don't see how you could
like one and not the other.

By the way, I don't hold the
Extra class, so this isn't the
voice of the "haves" telling the
"have-nets" to be happy and
shut up. It 's just in recognition
of a damn good system that ap
parently still needs defense.

I also doubt that this will ever
get into your rag since I've tacit
Iy called all of you anti-incen
tive types un-Amertcan.

At any rate, your mag is
basically good, if all you read is
the technical stuff. I may even
renew.

l.u :

1__.-1
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WHEN OURCU MERSTALK...
WE LISTEN.

Ed Trego, W9WKC
ucccesron. u,

Reinhard Richter, DJ1KM
Hannover

From around the world their RTTY messages read loud and clear.
At HAL we want to hear what our customers have

to say about RITY practi ces. problems, and possibilities.
So when they talk ... we listen . . . and respond.

The result is that HAL Communications eq uipment

stays at the leading edge of RTTY design with ...
features that open up new capabilities for greater
enjoyment of RnY operation. And with performance
reliability so certain. we offer a fu ll one-year warranty.

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

HAL COMMUNICATIONS CORP,
Box 365
Urbana, Illinois 61801
217·367·7373

For our European Customers Con tact:

Richter & Co., D3000 Hannover 1

I.E.C. lnte relco , 6816 Bisscne/Luqanu







... at last. ..
your shack organized!

Abeautiful piece ot furniture - your XYL willloY8 III

8148.85 S-F RADIO DESK
Deluxe - Reedy to A••emble
Designed with Ingled rear shell lor your
viewing comfort and ease 01 operation.

FINISHES: Walnut or Teak Slain.
Also available in Unfinished Birch, $134.95

AddItIonal lnlonnahon on Req..-I.

Cl>e<::ks. Money Orders. ea""""-nu,'(l
and Master Charge~

F.OB. Culver City. (In ea'i•. Add 6 % s.... T'• .j
-e saa

5-F AMATEUR RADIO SERVICES
43&f KEYSTONE AVENUE · CUl IIER CITY. CALIF 90230 _ PHONE {21JI 837.&870 ..
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Up To 15% Discount
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M ICRO-COMPlJTER SPECIALIST

LARRY OWENS

COMPUTER CENTER

699 5

S2.95
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TOUCH TONE r-
MICROPHONE
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912·371-7120
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KLM's PA 2-258 2 meter
Power Amplifier proves it!

• 2 watts IN-25 watts OUT
4 watts IN-35 watts OUT Itvp.)

• Scarcely larger than a pack of
cigarettes

Tucked away out-ot-slqht in your car (or motorcycle!).
the PA 2-25B gets you mobile with a big boost in power
- A perfect companion to the new hand-held rigs, too.
Plus:

• Full Band Coverage, 144-148 MHz, FM and CW
• Efficiency, draws only 3 to 4 amps @ 13.5 VDC
• Rugged heatsink case
• Easy installation, RF in /out and fused DC line

TREAT YOURSELF TO ONE OF KLM 's " SM A LL
PACKAGES" - THEY'RE AT YOUR LOCAL KLM
DEALER, NOW.

KL~1 1 1 0 2 5 L AUREL R OA D I"fORGA N /-I ILL CA LIFOR NI A 95037 / 4 08) 779 ·7363
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GOOD THINGS COME
SMALL PACKAGES
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RTTY Loop

Fig, 1, Some RTTY press frequenc ies.

the processor a few micro
seconds or so to do a code con
version, and dump the ASCII in 
to another UART or ACIA. This
would work just fine, but it was
not the scheme of the program.
Hope this clears things up for
you , Richard.

NEAT TRICKS DEPARTMENT
From time to time, I will try to

pass along some neat tricks
which can save you time and
money while playing with your
RnV, I am sure that most of
you are aware that replacement
ribbons for your retetyoet
machines are availab le at any
stationery and many va riety
stores. No, they may not be
labeled as SUCh, but any ribbon
which f its an Underwood stan
dard typewriter will fi t your Tele
type machine just f ine. There
comes a time, however, when
you need a dark image and no
new ribbon is available , What
then? Well, it turns out that
most light ribbons are not out of
ink, they are ju st dried oul. A lit
tle solvent will frequently bring
new life to an old ribbon , with
almost no effort . What I do is
spray some contact c leaner
(I use one called LPS-1 ) along
the length of the ribbon wh ile
the machine is spaci ng. Don't
spray too much or you will have
an inky mess of a machine. You
want to just dampen the ribbon.
Wait overnight for the excess to
evaporate, and you have a re
juvenated ribbon . Like I said,
neat trick !

COMMENTS
Reuter News
Ftench News
New York New s
Polish News
UPINew s
Span ish News
English News

SPEED
67
67
67
67
67
67
67

NORM/REV
REV

?
RE V
REV

NORM
NORM

REV

SHIFT
' 25
1

. 25

. 25

. 25

'"' 25

FREQUENCY (kHz)
14484
14573

'''0014700
14845
" 900
14974

copy this speed. Is not 60 wpm
about 45 baud?"

The answer to the question
is, "vee and no! " While 60 wpm
is 45.45 baud and the ASR·33
copies at 110 baud (or 100 wpm),
that is not the problem. The
statement was made with
respect to a code convers ion
program which used a software
UART for receiving the RnY.
ThUS, decoding could not begin
until the last data pulse had
been rece ived . Following de
coding, the data must be sent to
the printer before the next start
pulse is expected. In a worst
case situation, Le., receiving at
" machine speed," this leaves
the length of the stop pulse,
about 31 ms, to send the char
acter to the printer. In order to
send one ASCII charac ter in 31
ms, you need to send at a rate of
at least 300 baud. That is where
the problem lies. If you are con
tent to pause 100 ms or so after
each character is sent, the
ASR·33 will be able to follow.
But you can't do that practical
Iy, so you really can't use a
t tn-baud printer.

Remember, however, that the
constraint on the system is that
the processor must be available
for the full time that a character
is being received. What if, you
might suppose, you presented
the entire character at one time;
could you then use a ttc-bauo
output ? Of course, you can! The
way to implement this is to use
a hardware UART such as a
101 3 to receive the Rny, all ow

and weather frequenc ies. Fig. 1
is an attempt to answer some of
those quest ions. Now, before
you get all bent out of shape
and totally snowed by the chart,
let me do some expla ini ng. As
suggested a few months ago,
most of the commerc ia l RnV
stations do not transmit " ham
standard" so-wpm, 650-Hz or
170-Hz shift, low-space Rny.
They do send anything they
darn well want to, including
strange shifts, sh ift d irect ion, or
speed. Thus the table.

Whether or not you can copy
the transmi tted shi ft is more a
function of the converter than
anyth ing else. By straddle-tun
ing, almost any shift should be
copyab!e. The ST·6, for exam
pie, can copy 425-Hz shift with
the autostart turned off . You
will just have to try yours and
find out.

The speed may present more
of a problem if you are using a
machine which is not geared for
the frequently-found 67 wpm
speed. Most Model 15s and 19s
will do fairly well if the range
selector Is set to the high end.
Agai n, experimentation may be
the best bet.

As more of t hese frequenc ies
are received, I will try to compi le
them and include a l ist , period i
cally, in the column. Let me
know what you hear, and I'll
pass it along.

A letter received from Richard
Black W2DBU asks about the
use of the ASR·33 on a Bau
dot/Murray circu it fo llowi ng
code conve rs ion. Ri chard
writes, " ... you mentioned that
the ASR·33 is just too slow to reo
ce ive 6O-wpm Rny. I do not un 
derstand this as I believe that
the old Baudot printers cou ld

Marc I. Leavey, M.D. WA3AJR
4006 Winlee Road
Randallstown MD 21133

As much as I hate to do this, 1
am starting this month's col
umn with a word of caution. In
my February, 1979, "ATTY
Loop," 1 relayed a blurb sent to
me by a firm called "Teleprinter
Art , Ltd," In Urbana, Ill ino is. The
company presented itself as a
source for all kinds of RTTY art
work, at reasonable prices. Its
catalog is decorated with
samples and stocked with many
delightful bargains. If only it
were true! Over the past few
months, , have received letters
from several individuals who
have ordered material from
Teleprinter Art, ltd., and never
received anything but their
cashed checks. Commun
ication with the management of
the company has been fruitless,
and as of this writ ing almost
one month has elapsed since I
sent a letter of inquiry to them.
No reply has yet been received.
While I acknowledge that to
date there is no conclusive evi
dence of wrongdoing by Tete
printer Art, lid., I would urge
anyone anticipating doing
business with that firm to ap
proach the transaction wi th rea
sonable caution. If anyone has
further experiences regarding
this company, either positive or
negative, I would be interested
to hear from you. 1 shall t ry to
forward any such information to
you all as received, and to keep
you posted on the situation in
general.

Moving from the question
ably secret to the openly clan
destine, many of you have been
writing in asking about press

editorial by Wayne Green

W2NSD/i
NEVER SA.Y DIE
from page 6

mance at the last WARC in 1959
is any criterion, where League
officials were flown over at
League expense, even with their
salaries being paid by the
League, and for no more trnpor
tant function than to attend
some lavish parties, then they
might indeed run through the
three-quarters of a mi llion.

Will the League again have a
lavish suite of rooms in one of

the most expens ive hotels in
Geneva, all paid for by some
80,000 generous League mem
bers? The concept of Yankee
thrift seems not to extend down
to Connecticut. If you are suck
er enough to eagerly send in
your hard-earned money for
these turkeys to enjoy them
selves at your expense, so be it.

While on the one hand I keep
hearing the moans of poverty
from Newington, on the other I
look at their recent balance

sheet and find that their net
worth increased last year by
almost 10% . Most firms would
count that as a profit, but the
League , be ing "no n-orottt,"
s h u f fles the bookkeepi ng
around and puts the funds into
stocks and bonds (they have
over $1 ,5 mill ion si tt ing in
securi t ies).

The election of directors is
coming up this fall and half of
the directors are up for re
election. If you blindly return
these chaps to office, then you
must share in the responsibility
for what is happening. With the
exception of Don Miller, you
have nothing to lose by turning
the lot of them out. Darned few
are active hams anyway ... they
are politicians and they're using
your money for gratifying their
egos. With some new directors,
you might have a chance o f get
tin g the entrenched c l ique

kicked out of HQ and gett ing
someone with business experi
ence into the job.

I think every amateur really
wants to be ab le to be proud of
the ARRL and see it regain its
leadersh ip posit io n. But we
can't respect it when we see the
double-talk and cover-u ps ...
and when we see everyone
we've known at HQ for years
getting the hell out ... except
for Baldwin and Dannals.

It is the responsibility of the
direc tors to see that they have
an HQ staff which will run the
organ ization in the black. It is
the responsibility of the memo
bers to see that they vote in
directors who will run th e
organization and not be but
Ialoed by a couple of people at
HQ. In the meanwhile, sending
more money to the League will

Continued on page 170
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This NEW MFJ Versa Tuner II • • •

95
Antenna matching
capacitor. 208 pt
1000 volt spacing.

Efficient airwound induc
tor gives more watts out
and less losses.

Meter reads SWR
and RF watts in
2 ranges.

INoucr .....ce

•

Sets power range,
300 and 3D watts.
Pull for SWH.

,•
TII.....$MlTTfP.,

has SWR and dual range wattmeter, antenna switch, efficient airwound
inductor, built in balun. Up to 300 watts RF output. Matches everything
from 1.8 thru 30 MHz: dipoles, inverted vees, random wires, verticals,
mobile whips, beams, balanced lines, coax lines,

MFJ LOWER PRICES' r.cN""'EW"""'. I""MP;;;;RO""VEc.;-O:::MF:-:-:J·9;-;C41:-=-B:::HAC:-S -• •-.------,
• • More inductance for wider matching range...---------------------""!!I . More flexible antenna switch

• More sensitive meter for SWR measure
." ,j ments down to 5 watts output

NEW UHl't:R .'R ICE

Transmitter matching
capacitor. 208 pt.
1000 volt spacing.

Only MFJ gives you this MFJ·941 B Versa
Tuner II with all these features at this price:

A SWII and lIual range waftmeter (300 and
30 watts lull scale) lets you measure RF
power output fOf simplified tuning.

An antenna swnch lets you select 2 coax
lines direct (M" tnru tuner. random wire/balanced
line, and tuner bYllass for dummy load.

A new efficienl airwound Irtdutfor j 12 po
sitions) gives you less losses than a tapped
tc:-oid l or more watts out.

A 1:4 balun lor balanced lines. 1000 volt
capacitor spaciflg, Mounting brackets fOf mo.
bile installations (not shown).

With th" NEW MFJ Versa Tuner Hyou can
run yoor 1ul! transceiver power output - up to
300 watts RF Il:ower oul(!ut - and match your

., ,. " -" - -~., -. ~ -- - . .
$ •• <s>.~. . .€1 .'60

~, .;, .&.- , - • _ . .. .
,,~~" , :r; .." __'" . - ••

ANTENNA SWITCH lets you select 2
coax lines direct Dr tnru tuner, wire/ba·
lanced line, dummy load.

transmitter to any teeonne lrom 160 thru 10
Meters whether you nave coax cable, balanced
line, or random wire.

You can tune out the SWR on your dipole,
inverted vee, random wire, vertical, mobile
whip, beam, quad, or whatever you have.

You can even operate all bands with just

one existing antenna. No need to put up sepa.
rate antennas for each band.

Increase the usable bandwidth 01 your mo
bile whip by tuning out the SWR !ram Inside
your car. Works great with all sol id state rigs
(like the Atlas) and with an tube type rigs.

It travels well, 100. Its ultra compact size
8x2x6 inches fits easily in a small comer 01
your suitcase.

This beaultful little tuner is housed in a
deluxe eggshell white Ten-Tee enclosure with
walnut grain sides.

SO·239 coax connectors are provided for
transmitter input and coax fed antennas.
Quality five way !:,;fl(! ing posts are used for
the balanced line inputs (2), random wire input
(1), and ground (1).

NEW 300 WATT MFJ VERSA TUNER U'S: SELECT FEATURES YOU NEED.
NEW MFJ-945 HAS SWR ANO OUAL RANGE
WATIMETER. :'\F.W I.()\\'ER I'R ln:

NEW MFJ·944 HAS 6 POSmON ANTENNA
SWITCH ON FRONT PANEL.$6995----- 0 ~E~' I.O\\'lm P RU:t-;

~~@- [EJ EJ - i!J
s ..... " IIIFJ-141' 11II1 10" SWlllWlllmt1tl'.

NEW MFJ·943 MATCHES ALMOST ANYTHING
FROM 1.8 THRU 30 MHz.
$5995 ~{~ ..:)" I.OWEn 1~!Un.

'OO'~ 'lL""~~ t'lE- :.:r '" ~ ~,,,,,," 1M _

Sl IM II IIIFJ·941B. 1111 - - --
SWlllW_, In_ Iw!lth. _n.... lncllll. 7.b6 ill.

ULTRA COMPACT 200 WATT VERSA TUNERS FOR ALL YOUR NEEDS.
MFJ·901 VERSA TUNER MATCHES ANYTHING,
1.8 THRU 30 MHz. NEW LOWE R I'RI O :

$4995{~1 o (; o Ii
EIIcIeoo1 1Z ...... .. Indun- :_;::-::::-::::;:;:-::;;;!_
'" __ W,OI ~ut 1II11. hl l . ,... .on. .. ..,~'" wlrt••
..nll:l ll, mllilo Whi"" IIIlml. NlIMtd . "". COil- 200
W.ltl RF. 1:4 llIIUfI. 5.2.e ill.

MFJ·900 ECONO TUNER MATCHES COAX
LINES/RANDOM WIRES. :IllF.\\' I.OWEn I'R IU :

$3995 . - I
0;;;~ {) 0 0 I,

lIml I I IIIfJ·901 bill Ie" bllo" lor bl ll nctd ~nll. To",•
CN ' ~nn IIId rolldoln ~1lI1 .

MFJ·16010 RANDOM WIRE TUNER FOR LONG

;29~:; IJ)WE"l~=~_~
1.' Ih... 30 11I11, . Up 10 200 _
Wl nl RF 10Cpul. 1II11clln high 111II low Im,"",ncn. 12 pOll.
1IIIn l""oclor. SO· 239 con_IOrl. 21314 .Mhl!l. MI!dloI n
10 200 I hm. n 1.' 11IHz. 1lN. nOllo... COli ....1,

ForOrder. Call toll-free 800-647-1800
..... M52 Order any product from MFJ and try it. tr not delighted, return within 30 days for a prompt refund (less shipping).
Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling.

For technical Information , o rd e r/ re p a i r s tatus, In M ississippi , outs id e c o ntInenta l U SA, ca ll 6 0 1·323· 5 8 6 9 .

Order By Mail or Call TOLL FREE 800-647·1800 and Charge It On ~ I_I
MFJ ENTERPRISES, INC. ~1~SI~~I~P~9:TATE. MISSISSIPPI 39762
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Microcomputer
Interfacing -----.J

Table 1. Addressing the 8253 programmable interval timer.

xa = don 't ca re (log iC 0 0' log ic 1).

gram for a typical counter in t he
8253 chip. The microcomputer
loads the 16·bit down counter
as two success ive bytes, a HI
byte and a LO byte, via the
bidirecti onal da ta bu s, DO
through 0 7. If th e gate line
GATE is active, negative edge
transiti ons at the Cl K input
decrement the counter. When
the counte r reaches zero, OUT
becomes active , i t s ac t ual
beh avior depending upon the
mode programme d into th e
contro l reg is ter for the co unter
(see Table 2). The 8253 chip
co n ta ins th ree independent
16-b it counters, and each can
be prog rammed independent ly
in any one of the six modes of
operat ion. The counter input s
and outputs, Cl K, GATE, and
OUT, for the chosen counter are
independent of the CLK, GATE,

"'e mo ry add'ess in
domonslroli""
p"'9 ,om and

Inlerlace c i' c llil

zoo coo
200 001
aoo oce
sco 000
zoo coo
soo 00'
soc 00'

and OUT inputloutput of the re
maining two counters on the
chip .

In addit ion to the address
bus, data bus , and cont rol bus
connections shown in Fig. 1,
the ClKO and GATEO inpu ts to
counter #0 are respectively
connected t o t he 'j>2 (TT L)
microcomputer clock out put
(typically 2 MHz) and to bit 0 o f
accumulator output port 000.
Any TTL level c lock with a fre
quency of less than 2 MHz can
be used as inpu t to CLKO, and
any suitably oebounced switch
or so urce of st robe pulses can
be used to contro l the t imer at
GAT EO. Th e output of t he
counter OUTO can be connect 
ed to an oscilloscope to perm it
observation of each of the six
timer modes of operat ion.

lO.d counle, to
Loaa COu nle! .1
load cou nte r .2
Load conl<ol'<l9iSle,
Read cou nte r to
Read co unte r .l
Read co unte, . 2
No o peralion
Ith' ee .Iatel
O,satlle ch,p
11hfee slale)
NOopefation
ueree statel

xa X X )(

c S RO WR A, AO
o I 0 0 0
o 1 0 0 1
o lO T 0
o 1 0 I 1
u 0 1 0 0
o 0 1 0 I
o 0 1 1 0
o 0 1 1 1

o T X X

8253 chip and showing how the
chip can be interfaced with an
8080A/8085·based rntcrocorn .
cuter system using memory
mapped 110.

The 8253 chip contai ns fo ur
internal registers (three interval
timers and a cont rol regis ter)
that are decoded as memory lo
cations 200 OOOth rough 200003
with the aid of the address bus
signal s AO, A1 , and A15 (see
Fig. 1 and Table 1 )~bserve in
Tabl e 1 that the RO and WR
c on t rol inp uts d et er m i ne
whet her you are load ing o r
reading a specifi c reg ister. It is
not possible to read the con
tents of t he control regi ster.

Table 2 summarizes t he cod
ing for t he a.on contro l register
wi thi n the 8253 chip. Observe
that bits 0 7 and 06 determine
the selection 01 the interval
timer, b its 05 and 04 determine
the nature o f the readlwrite
operat ion assoc iated with th e
chosen timer, bits 03, 02, and
01 determine the mode of oper
at ion of the chosen timer, and
bit DO determ ines whether the
timer counts down in binary or
binary-coded decimal (BC D).

Fig. 2 provides a block ora-

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

The purpose o f thi s month's
column is to introduce the read
er to some o f th e characteris
t ics of the Inte l 8253 program
mable interval t imer, an ex
t remely versatile I/O ch ip that
can be used in a wide variety o f
potent ial app li cations, such as
a real-time c lock, event count
ing, and period count ing, in ad
dilion 10 the replacement o f
sottware-tmorementeo timing
loops.

The 8253 is a 24-pin inte
grated c ircuit that requires a
single s-vott supp ly and con
tains three independent 16-bit
in terval t imers, each o f which
can be operated in six different
modes. An interval timer has
been defi ned by Grat's Modern
Dic tionary of Electronics as a
device for measuring the time
interval between two act ions or
a t imer that swit ches elect rical
c i rcuits on or oft for the du ra
t ion of the preset lime interval.
Fig . 1 serves t he dual purpose
of giving the pin diagram of t he

.,

xa '" don't ca re (log ic 0 0' log ic 1).
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0 3 D2
o 0
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t 0
, 0

Con trollllrw:!lon
ce
o Conl.ol wo'd is 10' counte, 110
T Conl!ol W<>fd is 10f counle• • 1
o Contro l wOfd is tor counle, . 2,
"o Latc h bolh bylesof chosen counter 1m read opefatlon
1 L.o¢ Of read only masl s ignificant byte ot chosen counte'
o load 0< 'ead on lyieaot Signihcanl byte 01 cnasen counle,
T Load 0< rea d LS byte l irsl .I""n MS byte o! chosen coon1el

"'o Mo de 0; Oulpul = 1 on m rO Counle'
T Mo de 1: Relr lggera ble va"ab le·w,dlh one shot
o Mo de 2: P'og, ammable 'ale gene ral o'
1 Mode 3: P,og,ammable square wave gene,ato,
o Mod e 4: Delayed st robe (sollwa'e t' igge'ed s trobe)
1 Mod e 5: T'igge,ed .1I0t>e iha,awa'e l' igge'ed otrot>e)

00
o Counl d own on binary
1 Counl down in bina 'y-<ooded decima l (BCD)

THREE-STOlE
8'OlRECTIQtl.Il L

OAU BUS

Fig. 2. Functional d iagram of each of the three 16·bit in terval
timers in the 8253 chip. The gate input acts alternat ively as a gate,
trigger, or reset inp ut, depending upon the mode chosen.

Fig. 1. Interface circui t between a 8253 programmable in terval
timer and an 808018085 microcomputer. The 8253 chip uses four
locations of memory in th is memory-mapped interface circuit.

Table 2. Coding for the B·bi t control register in the B253 chip.

Measurements Corporation of
Boonton NJ.

2. Frequency meter, FR-11 4
AIU, made by Sent inel Elec
t ron ics, Inc.

3. Signal generator, TS-323
UlR.

I w ill be happy to purchase
these manual s or copies of the
pertinen t maintenan ce data,
schemati cs, etc., and pay cost
o f mai ling .

Robert L. Marcon W5CBW
Rt. 7, BOl( 96A

lucedale MS 39452

Ham Help

I am in need of maintenance
manuals for the following :

1. Standard signal generator,
model 82, manufactured by the

I need some help. I have
recentl y in heri ted a Ham
marlund HQ-120X receiver and I
am badly in need of a diagram. If
anyone out there can help, I
would gladly pay for copyi ng
costs. Thank you.

louis A. Johnson
32 Crosscreek Drive, Apt. I 3

Charlestown SC 29412

m
"An { TRIGGE R
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~.

I

04T. BuFFU I

r---
CONTROL RESHTAllL£ I-WORO O~,

RE"'STfll COONTER

22



FT-627RA
(50 MHz)

FT-227RB
(1 44 MHz)

,

The Scanning Memorizers
FT-127RA

(220 MHz)

The FT-127RA, FT-227RB and FT-627RA, FM transceivers, allow scanning and expanded memory coverage lor the
demanding VHF FM operator. All feature up/down scanning capability with control from the microphone; the scanner
will a lso search for a busy or clear channel. Four memory channels are available-two for simplex, three for repeater
channels.one for a split of up to 4 MHz.Other performance features are similar to those of the renowned FT-227R.

OPTIONAL EOUIPMENT
Keyboard Microphone: YM-22 for FT-127RA and FT-627RA

(YM-22 slandard feature with FT-227RB)
Squelch Un~ • FP-4 AC Power Supply

CPU-2500R/K 2M FMTransceiver
with Central Processing Unit

The age of computers has entered the amateur scene
with the announcement of the CPU·2500R/ K 2-meter
FM transceiver. Controlled by a a-bit central processing
unit (CPU), the CPU·2500R/ K contains a scanner, 4
memory channels, manual or automatic tone burst , an
optional sub-audible tone squelch, and 25 watts output.

The keyboard microphone allows two-tone input for
autopatch or control purposes, as well as remote pro
gramming of dial or memory frequencies.
Automatic ± 600 kHz repeater split , or program a split up
to 4 MHz using the memory. Keyboard microphone
alb ws remote programming of odd splits .

CPU scanner will search for a busy or clear channel.
upon your command.
Four memory channels for simplex or repeater use, plus
Brother memory channel for a split of up to 4 MHz.

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 9On3 • (213) 633-4007
YAESU ELECTRONICS Eaatern Service Clr.,9812 Princeton-Glendale Rd.,Cincinnati OH 45246
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Awards
Bill Gosney WB7BFK
2665 North 1250 East
Whidbey Island
Oak Harbor WA 98277

Note: The address shown for
Bill Gosney in the August issue
of 73 was incorrect. The correct
address is that shown above.

As edi tor of 73's newest col
umn, I'm qu ite Impressed with
the warm recept ion received
from so many 01 our readers stt
uated throughout the world. Ob
viously, my recent announce
ment of an exclusive 73 Awards
Program has turned quite a few
heads and stimulated the inter
est of a great many. I thank you
all for your written support arriv
ing from all con tinents on the
globe.

Without further to-do, let's
turn to part II 01 our two-part
se ries and learn for the first
t ime about the four stateside
award programs being spon
sored by 73. Keep in mind that
these awards were not meant to
be an overnight venture nor
were they designed to duplicate
any in existence today. Each ct
ters its own degree of difficulty
and creates a sense of accom
plishment amongst those who
are happy recipients.

WORK ALL USA AWARD
Sponsored by the editors of

73 Magazine, this award is ava il
able to l icensed amateurs
th roughout the world. To be
valid, all contac ts must be
made January 1, 1979, or after.
There are no band or mode reo
stncuons: however, single-band
accomplishments will be recoq
mzec.

To qualify, applicants must
work each of the 50 US states
within the same calendar year
(January 1 through December
31). Annual endorsements will
be afforded those applicants
who can substantiate their
c laim.

To apply for the Work All USA
Award, make a self-prepared list
of claimed contacts in alpha
betical order by US state, beg in
ning with the state o f Alabama.
Indicate the state, the ceusrq n
o f the station worked, the date
and time in GMT, and the band
and the mode of operation.

Do not sent aSL cards! Have
your list of contacts verified by
two amateurs, a local secretary,
or a notary public. Forward your
application along w ith the
award fee of $3.00 or 8 lACs to:
Bil l Gosney W B7 B FK, 73
Awards Editor, 2665 North 1250
East, Oak Harbor, Whidbey
Island, Washington 98277 USA.

As you quickly surmised, the
Work All USA Award with its
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12-month l imitation, more or
less in a manner of speaking,
separates the men from the
boys when it comes to working
all states.

Regardless of how difficult it
may fi rst appear, applicants
who choose to work a few of the
contesting events held each
month or check Into a few of the
WAS nets will fi nd the USA
Award a relatively easy accom
plishment.

Now, on the other hand ,
should you care to undertake an
even greater chal lenge, take a
hard look at this next award.
This one was designed to ap
pear fairly simple at first glance.
but will drive you right up the
wall with frustration as it is pur
sued. Known as the District En
durance Award, you'll need to
find yourself an accurate time
piece, as YOU'll have exactly six
ty minutes to work all US call
distric ts. Simple, huh? Read on;
there is a ca tch:

DISTRICT ENDURANCE
AWARD

This award, sponsored by the
editors of 73 Magazine, is of
fered to licensed amateurs
throughout the world. To be
valid , all contacts must be
made January 1, 1979, or after.
There will be no band or mode
restrictions. Contacts while a
contest station or while working
a contest station will not be
allowed. Likewise, contacts
made on any type of net opera
tions will be invalid.

To qua lify for thi s award,
applicants must work all ten US
call districts in one hour or less.
The time will commence the
moment the fi rst contact is
made and will end with the time
logged for the last district re
quired.

To apply, applicants must
prepare a signed declaration
that all contacts were rnoecen
dent of contest or net opera
tions. Applications should in
c lude a self-prepared list of
c la imed contac ts in order of
their prefix. Inc lude the da te
and time worked in GMT, the
band and mode of operation,
and the state.

Do not send aSL cards! Have
your list of contacts verified by
at least two amateurs, a local
radio club secretary, or a notary
public. Forward your applica
tion along with the award fee of
$3.00 or 8 IRCs to the attention
of: Bill Gosney WB7BFK, 73
Awards Editor, 2665 North 1250
East, Oak Harbo r, Whidbey
Island, Washington 98277 USA.

What would an awards pro
gram be like wi thout some sort
of aRP incentive? With this in
mind, the edi tors of 73 feature a

special ten-meter achievement
award. Being an avid user of
converted Citizens Band equip.
ment , I found personal interest
in this award and hope our
readers will share the chal·
lenge.

TEN-METER 10-40 AWARD
Av a il a bl e to licensed

amateurs worldwide, this award
sponsored by the editors of 73
Magazine offers a challenge
second to none. To be valid, all
contacts must be made on the
t o-meter ba nd using only
"c ha nnelized" conver ted
Ci tizens Band equ ipment or
similar type " co m me rc i a l
units." Power is limited to 15
Wall s pep output. External
amplifiers may not be used.

To be eligible, all contacts
must be made OCtober 1, 1978,
or alter on either AM, SSB, CW,
or FM. Mixed mode contacts are
not valid.

To qualify for this ten-Meter
Award, applicant must work
and confirm at least forty (40) of
the 50 US states. An endorse 
ment for all fi fty states wi ll be
issued to those who verify thei r
claim.

To apply, make a list of con
tacts in alphabetical order by
US state beginning with Ala
bama. Inc lude the full call sign,
date and time worked in GMT,
band and mode of operation,
and a brief description of the
equipment used for each con
tact c la imed.

Do not send aSL cards! Have
your list ve rified by t w o
amateurs, a local radio c lub
secretary, or a notary public.
Send your application along
with you r award fee of $3.00 and
B IRCs to: Bill Gosney WB7BFK,
73 Awards Editor, 2665 North
1250 East, Oak Harbor,Whidbey
Island, Washington 98277 USA.

As noted in the Ten-Meter
Award rules, recognit ion is
given for Single-mode contacts
only. To the best of my knowt
edge, this award is the only one
in existence that offers FM en
dorsement. Should you or a
friend be involved in the latest
craze of lD-meter FM operation,
be sure to pass the word along
that we have an award designed
especially for you. Whi le you
are at It, why not lend you r Sep
tember as well as th is Oc tober
issue of 73 to fellow amateurs
who are not aware of our new
awards program? All eight
domestic and OX achievements
are outlined.

Though the t itle may be de
ceiving, this next award is prob
ably the ultimate i n our
domestic program. Consider it
the toughest to attain. A look at
the requirements clearly Iden
t ifies the degree of difficulty in
Obtaining this award. LUckily
we were sympathetic enough to
elimi nate any t ime limi tations.

CENTURY CITIES AWARD
This award, sponsored by the

editors of 73 Magazine , is ava il 
able to licensed amat eurs
throughout the world. Designed
as a dual Work-All-USA effort,
the appl icant who qualifies for
th i s accomplis hm en t will
realize he has achieved what is
probably the greatest feat in do
mest ic award prog rams even
able today.

As with all the za-sponsored
awards, with the exception o f
the 10-meter incent ives, all con
tacts must be made January 1,
1979, or alter to be val id.

To qualify, the applicant must
work and confirm a minimum of
two cities or towns in each of
the fifty (50) US states for a total
of 100 US cities.

To apply, prepare a list of
claimed contacts, listing each
one in alphabetical order by
state. As shown below, include
the full callsign of the stat ion
worked, the dale, the band, and
the city. Beginning wi th Ala
bama, your list will look some
thi ng like the fo ll owing exam
pIe:
Alabama -W4ZZZ, March 31,
1979, 14 MHz, Decatur; N4XXY,
February 1, 1979, 21 MH z,
Mobi le. A laska - KL7 AB,
January 22, 1979, 7 MHz, An
chorage; WL7WW. May 19,
1979, 28 MHz, Fairbanks.

Do not send aSL cards with
your application! Have your list
of contacts verified by two ama
teurs, a local rad io club secre
tary, or a notary public. Enclose
your verified list along with the
award fee of $3.00 or B IRCs and
send to: Bill Gosney WB7BFK,
73 Awards Editor , 2665 North
1250 East,Oak Harbor, Wh idbey
Island , Washington 98277 USA.

ARROWHEAD RADIO
AMATEUR FIFTY·YEAR

CERTIFICATE
A free certificate is being

offered by the Arrowhead Radio
Amateur Club of DUluth, Minn·
esota/Superior, Wisconsin. to
celebrate fifty years of orga·
nized amateur radio in the Twin
Ports area.

For this award, any amateur
withi n fifty ai r m il es o f
Duluth/Superior is considered
an Arrowhead amateur. To reo
celve this award, US and cana
dian amateurs must work f ive
Ar rowhead ama t e u rs; a ll
foreign amateurs must work
two Arrowhead amateurs duro
ing the month of October, 1979.

Contacts made during the
Arrowhead Radio Amateurs Fif·
tieth Anniversary aso Party on
OCtober 20 and 21 ,1979, may be
used for this certificate.

Logs must show band, mode,
date, time in UTC, and stations
worked to receive this award.
Send logs, with SASE or IRC, to
Arrowhead Rad io Certificate,

Conrinved on /JiJge 176



The VBC Model 3000, the world's first and only
narrow band voice modulation system is now a
proven success. leading communications
engineers were enthusiastic about the NBVM
system from the beginning. Now the idea of
more QSO's per kilocycle has fired the
imagination of Amateurs everywhere. The
benefits of this advanced communications
system are being demonstrated all over the
world.

For present VBC users we can provide a list of
other happy owners. For those Amateurs, who
have not experienced NBVM yet, "why not add
your name to the list?"

The VBC Model 3000 provides full aud io level compression
and expansion... complete intell ig ib ility in on ly 1300 Hz
bandwidth. It permits you to take ful l advantage of other
stations' RF speech clippers and processors... simi larto the
ampl itude compression and expansion used fo r many
years in teleph one and satell ite commun ications.
The Model 3000 is for mobile and fixed station use and
requires no mod if icat ions to your ex isting equipment. It is
completely self conta ined, including its own audio
amplif ier. The unit auto matically switches into transmi t

Micropllone not included

mode when microphone is keyed or voice operation is
used . It connects just after the microphone on transmit and
just pr ior to the speaker on rece ive. In addi tion to its basic
funct ion of operating in a narrow bandwidth, the Model
3000 also increases the performance of your station in the
foll owing ways:

• Reduces adjacent channel interfe rence
• Increases signal to noise ratio
• Increases communications range

Some of its outstanding features include:
• High quality narrow band speech
• Self contained transmit/receive adapter
• Built in aud io amplifier
• 5 active filters with a total of 52 poles
• Rugged dependable hybrid IC technology
• Low power consumption

Receive only features, such as sharp voice and CW fi lter ing
and amplitude expansion, provide improved recept ion
without requiring a unit at the transmi tt ing sta tion.
Fo r the more advanced experimenter the Model 3000 is
availab le in a ci rcuit board configuration for bui lding into
your present transceiver.
Henry Radio is ready to offer technical assistance and
advice on the use and servicing of the Model 3000 and wi ll
help introduce new owners to others operating NBVM
un its. Get in on the ground floor.. . order yours now.
Price: VBC Model 3000 $349.00

Circuit board configuration $275.00
For more detailed information please call or wri te. The
Model 3000 will be available from most Tempo dealers
throughout the U.S. and abroad.

f5i~'
1. YEARS OF.(
I~SER'JICE

NEW TOLL f REE ORDER NUMBER: [BOOI 421 ·6631
For all states except Calilorn ia
Calli, residents please call collect on ollr reeutar numbers.

11 240 W, Olympic Blvd" los Angeles. Ca lif. 90064 213/47].6701
931 N. Euclid , Anaheim, Ca lif. 92801 714/772·9200
Butler, Missouri 64730 816/679·3127



-- .-,
- .-.' ......"" ...... .-. .. ~ ,.c.. .("... . ... .. DICOMI

ICOoV 1(;_101
" I III~
HFT.._.._- -_ _..- -
---~_ -_ .... -_ #'" '" fIOt " ..._..ac____ '"'_
.- .'.-... ....,......-

., - ..
. .. . (~ ..
. u · , ••

llelf
TEN·lfC_.
H' 1,,= I

---_ .. _<-> ... ---- - ..,. ... "" --'-"''''-._...--- --- "'*...... _._--- ....._.... _--_.._- .'._.. ""''''-

0""'1((
' " 110111
50IIcI SUI.

.~-"Ftr,_
-. - ,,,- " ...,- ,,. ...,.... ".----'" -". ,.,..---_.....,-- "" ,...._ . ' _ _ , ... c.o ...._

•

-

'Wl-.V

YlU U
FT-.'OII-"" ,-

r~ . '.•. . - ."
_..- .....--"_ =Q. ..... .......sMow _ _

-... """'..- - ...... -- -_...~".... '''' - -, -
llll $899 $pocIa. Pole•• SI"'/IO

A lLAS
2TO;l-'" '.,, - ... .-------~ --""''''-"'" ..,-.-- , . .. _ .. -0-..

'Wl
•••
V

lAESU
n .usllo.........
SoIICI $11.1
Tron__
PM l~.e.1I to. q .... ,.

.--- ..'_.-
CALl .. ....•

.-"j 'I!T • " '-- ..
-:1 -~" -.''''. ...
.:\~" '. "I" !J;, .. ,•• _

YAESU FT·1B
' _, Om..
_ , "'" u .. '........ DC,.. _._-,..' ''' 0.- .._~~..- ---.......

'Wl-.v
~1C211
2_'..l ra__.....- ...- .'. '-" ......- ----~ ", . - .... -_C*_"' __ "" ~-"'--- '- ,. ---_ .0» U.. c.. lOt _

"1.41

".".39•,..
".

,
". r

Q

, ~ ; ".:"_
r · ..
1 l' i'. ..,., ..... ~

ALPHA...

CUSI1CRAfl
illolT(IoIIo1AS

" .F. _ ""F _ UO<F _ e-k,." _ _ ,_ ,- -... ,," n ••... ",, '" ..... .'..... ....... ....... .... .. .''' ... ...... ....." ............ ....... ---
......,-,.~----

flo ALPHA

IlIII _oon C3- --1II ... _ YSWOl

_ IJH' " "l& _-l>
_ .... .. ~. loII' .. _..... _ _ '1II "~. 11.11III-
SAXTON WillE I DABUIIN INSULATO RS

Antenna Wi..
18gauge solid coppe<'W&ld SO '
14 gauge solid eoppenoeld SO'
12 11aulle solid cop~1dSO '
14 11aUlle \l1,.nded
16 gauge slranded

Di~ In. ..allon
4 · porcelain end
4 ' porcelain cent..

lAESU
Cl'U noGllK•••,. TI _

- "" ,-_ _-""_..__ __ 'u""" .. .. ___ '''' __ ,.., eo-._._
=."'::'';..-=:..::z::",,:==._, _..... ~.....-

'Wl_.
V

Llat

12.~

21995
26 1 95
129.95
16995

""">B."

YAESu
n·,.-

AOHN

_ .. fOWl"
_ 25G P , • ••_

-. ....-'" """"_lOpuI ... . ...'
_ ' _ _ ' CIII

lor """'"" _

eo. ... _ ,...
: II.... _ Ie "'...,......
PA·2·25 B 25 Wana
PA,4-llQ BL 80 Wans
PA·4-160 BL 160 Walls
PA-l 5---4/) BL 40 Wa tt s
PA·l5-80 BL 80 Walt s
PA·l !)-l&/) BL 160 Watts
PA"!)-l60 BL 160 WailS

KLII

"fNfllOIolC,,-,,_ l...... ,, -. _ _ _ IIt.. "".m ..." --_ _ --_ -
-""'~'''''' '''''' _..~ -

_..-. - .. .._-_..... .,"' -_...._ ,_.~_ .-... """'''''',-- ,'--'----'---,"'_.-'_.'-"',-,,-.''''"'. ".""" ", ......- ..,.",,,-- ~.....-

ANECO, 13 AND CALLBOOK PUBLICATIONS
Map L,brary 3 P.:i
U.S Gallbool< 1S,95
OX Gallbool< 1495
.10.",*0 Novi<:. Guilla S.95
Ameco Cocle Cou tH 4.95
RadioAmateutTheoIy CoutH 495
13 VHF Anten... BooN 4.95
13 NO'I,ce SludyGu'de 4 ,95
13Gen..al Sludy Guide 495

PI... Mud' Mo,., Call U.,

-•..,

A lt ARlll _ • • M. " •••1<:

III .fOe' "
' 00 A-'~ ,,,
0 00 _,~ ..........
_ 00 _ ~ oo

~.OO A-.e-n . 00-I ." __,

ARRL
PUBLICATIONS

I~111!1

•

V
T.... ...... __ .-.TK,,..
l_........----~-.-

-T....... ....- .-~ .-,...,.. ...--. '...._.-.- ..
' OAI,OQ ., •

"""'" .,........_--,

Den' ......
IHA·1000
l iNEAR
A..PUFIEII

'"" ...,,----_ .......-",-- "" ,,"'.... ",--_."_ , "',., ,_IIt_ .."010_ '_ ...-- _",... ..,....""' -

."
For~ .n tu-..CW • ..,...
_ • ...,10 11 _

II'. MFJI
GIYe 1M. c.1t 10 -"~ JOUf_'

KDK
THE NEW I[(H( FM201U TWO MHEII
TRANS CEIVER/AT tnt) IS FOR rOUI

'000 ,,"." ," ,.., h_/ ,__. OOQ
... . .. "'" cto ",.".. ,_ , ",_" " ..,,"'"' ....
_ ...... ON .... .., to'•. ' . .."" ",'oot ......"""'"_•

.. 10 t,.~..,.,. "".__ " CWA.llII
uH " • • '_. '"'... . _ , ' 00

'0'" , '••••. ' 0' ".•oc.'... ..." ,.., _ ..
C'" ."""""",

., ..... ";' ~....- .- - . ('

~ _···.i .. -", '
J • '. • .. ... ' " " •

1._.

'Wl
',i

ROBOT
All Unit. Ind Aec_aort.l

VH' INGIfOUfllHO • _..... ""' ..__.. ....-....._..... rutI_
l .. u. 0000N ,_"_,

1-..aT)

'''flU " _)(1111
'4&.'" II., 'II --.._._J.-_ ...._,_"".__,1-_.
_-'_.1.11_,11(__. _

_ , _ Ilutol _ ..._..... .._-,
.~-
~~

til ......'

T~(IU Fl · ll llD ""1 ....._ HI , ....-..
r-o,.. ... .. ...... _ ow __----'..----_.-. ",__ or ._".,,,, . ,,

....-- "'" -'...... "" "'-"'''''' - _...c..... _

""lolocNl .oD 5cIln Coft~.. l'9S.00
1 0M91~ Mon;lo< 2Y 00
T(;.l llOGc....... m .oo
el' '''''_ ''-'''114 ale. " " . _.,

SWAN
100 MX



1:::~'·800·i43·7765

-

-
--
--
-.-

OUR 2 METER CORNER-s.ns illol of the~ rYm5 ~ ke 'I"s SllOItnI LOOK - oil the~_ uMd talons geM' I My lUSt 00'''' Duilcl "em ~"'ll\,ll

DesT MuS! be the Tl" eatIee pol ''''''''" _ ~ CMIIllatl1IO ""'.. an ·S line'

•

~ 1I.I.e illifeoll selecllOn DlIISId ge¥ rUll'j hi _U_ All _ SERVICE SMOP-lhMl9 Cu$MI;ln Cl' -tB ~ G....filOrS. CE-l~ IIIVUlTORr ••RE HOUSE-Our latge ........ usures rau the I)eSl

ge¥ tar UIe os .. 1x1oI)o se'*ll:¥ToM WI OUt ...._ SoItln.... Miltylef$. M P SCoPes- We I.. ~ R'OIIl' pnces and lileS! ,*-'

Call for New Retail Catalog & Monthly Used Equipment List!

SUB·DEALER INQUIRIES INVITED! (Send letterhead for complete package)

AUTHORIZED DEALER ...
.. . FOR OVER 50 MAJOR LINES

NEW AND USED EQUIPMENT "Get on our used equipment mailing list."

TRADES WELCOME "The best allowances anywhere"
' we buy good used ssa gear"

OUR EVERYDAY LOW PRICES " remain the same for cash or treoe -ms t "

24 HOU R U.P.S. SHIPP ING "Just a phone ca ll away"

COM PLETE RADIO SERVICE SHOP " Mail Order Repa ir Service"

• Fast Effic ient Service • Most Repairs Done and Shipped Within 14 Days
• We Repair All Brands • Amateur Extra/First Class Licenses
• All Work Guaranteed • Include Manuals and Power Supply

• Send Us Your netecuve Equipment Prepaid Shipping

OUR FINE REPUTATION SPEAKS FOR ITSELF .•. " YOU SHIP IT - WE FIX IT"
WE TAKE PHONE ORDERS OR SHIP C.O.D.

We Sell and Service the Following
New and Used Equipment:

Aida OSI Mirage
Allianc e ETO Alpha Mosley
a meco Ham Key M ~ rc h

ARRl Hustl er PIPO
Alias Hy·Gain Rollol
Bencher ICOM RO/ln
eird JW M,lIer Stu ton Wi'e
e & W KOK Shure
C.Ubook KlM SST Elecl ron,cs
CDE Larse n Swan
CES MFJ Tele.
CoverCI.ft M,crolog Ten Tee
Cusher.1t ~ TET Antennas
Dentroo " Trac
Dra ke ~ Unad, lIa

~ VHF Engoneering
'<,,-- I Vibrople .

Wil son
Wil son Commerc ial
Yaesu



Robert Baker WB2GFE
15 Windsor Dr.
Ateo NJ 08004

Contests

CALIFORNIA aso PARTY
Starts: 1800 GMT October 6
Ends: 2359 GMT October 7
Single-operator stations are

limi ted 10 24 hours operating
lime with on and off per iods
clearly marked in the log. Multi
operator stations may operate
the full 30 hours. Stations may
be worked once per band per
mode, simplex only. CA sta
t ion s thai change counties may
be considered new stat ions.
EXCHANGE:

CA s ta tio ns send aso
number and county. All others
send aso number and state.
province, or ARRl country.
FREQUENCIES:

CW-l805, 3560, 7060, 14060,
21060,28060.

558-1815, 3895, 7230,
14280.

Novice CW-3725, 7125,
21125, 28125.
SCORING:

Each complete contact is
worth 2 points; CA stations
count the 50 states plus VONE
1-7and VYl for a max imum of 58
multipliers; non·CA stations will
use the number of different CA
counties worked , a maximum of
58. Final score equals aso
points t imes the multiplier.
EN TRIES:

Summary sheet and logs
must be postmarked no t later
than November 1 and sen t to:

Results

WlIOWS 343,555
(check log)

OX
CTl BY 61 238--,
12PHN 48 440-,
VK4VU 45,288-
CT1TZ 1,804
LA5YF 1,812-

SWL
SWL·NL-4218-

Netherfands 24,338

ContirltN!d on PiJge 174

28125.
AWARDS:

Certificate to top score in
each state, province, and ARRL
country, 2nd and 3rd if justified.
Also top mobile, portable, multi
single, multi-rnutti, club, and
Novice.
SCORING:

Each OSC is worth 2 points.
SCores shall be computed as
follows: 9·land -(NOSOs)
(states + provinces + ARAL
countries + 9-land counties) (2
points/OSO) = total ; others-Io
OSOs) (s.tanc counties) (2
points/QSOI = total.
REPORTING:

Submit summary sheet and
log. Each new mult iplier shall
be c learly indicated . Send logs
and a large SASE to 111 VVind
Contesters, c/o John W. Siko ra
WB9IWN , 8 155 VVo odl awn
Street, Munster IN 46321 , for
resu lts.

ARROWHEAD FIFTIETH AN·
NIVERSARY aso PARTY

Operating periods:
1500 GMT October 20 to 0300

GMT October 21
1500 GMT to 2359 GMT OCto

ber 21
This aso party is sponsored

by the Arrowhead Radio Ama
teurs Club and is to help cele
brate fifty years of organized
amateur radio in the Duluth MN·
Superior Wi area . The club was
fi rst affiliated with the AARL in
1929. The contest is open to all
rad io amateurs. All am ateu rs
wi thin 50 air m iles of Duluth/Su·
oenor are considered Arrow
head amateurs in this contest.
Arrowhead amateurs may work
anyone; amateurs outside the
area may work only Arrowhead
amateurs. The same station

Fixed
2,034,160-

835,835
809,710
186,828
346104-,
341,964
113,019
165,200
83,185
64,288
60 288-,
54,802
50,400
39,344

8,250
5,810
3,320
3,124
1,086

460

NTTII2
Wo4FGW
WA9MSW
WB4UPW
WSWT
K9GTO
W7JYW
WB9DCZ
WA2GPT
WlOIT
Wo4PZN
N1SU
WD8MoG
VE3RN
K2EL
K8BBH
N50a
WA9WGJ
WB1ANT
VE3lR
- - Plaque Winner
-Certltlcate Recipient

RESULTS OF THE 1979 COUNTY HUNTERS SSB CONTEST

Mobile
N4UF 555,385--
AI5P 477,688--
K3KX 253,242-
WAeYJL 94,188-
weBK 82,964-
W5AWT 51,531-
weEWH 48,160-
VE31R 17,861-
K90ZG 15,061-

21060, 28060, 50360.
SSB -1810, 3985, 7285,

14285,28885,50385.
Novice - 3710, 7110, 21 110,

28110.
All frequencies plus or minus

5 kHz to clear aRM.
AWARDS:

Certificates to the highest·
scoring station in each slate,
province , or country . Other
places will be given depending
on activity. One certificate for
the station showing three
"skip" contacts USing lowest
power.
ENTRIES:

send full log data, including
full name, address, and bands
used, plus equipment, anten
nas, and power used. Entrants
desiring resul t sheet and scores
please enclose a bu s tness-stze
SASE. Logs must be rece ived by
October 31 to qualify . Send all
logs and data to: QRP ARC con
test Chai rman, E. V. Sandy
Blaize W5TVW, 417 Ridgewood
Drive, Metairie LA 70001.

9-LAND aso PARTY
Starts: 1800 GMT Saturday,

October 13
Ends: 2359 GMT Sunday,

October 14
A maximum of 24 of the

3O-hour period may be worked .
EXCHANGE:

s-tand stations send RST,
county, and state. All others
send RST, state, province, or
ARRL country. The same ere
uon may be worked once per
band and mode. II any station
change counties, it m ay be
worked again.
SUGGESTED FREQUENC/ES:

CVV-- 1805,3560, 7060, 14060,
21060, 28060, + VHF.

5 58 -1 81 5 , 3895, 7230,
14280, 21355,28600, +VHF.

Novice-3725, 7125, 21125,

aRP ANNUAL OCTOBER
aso PARTY

Starts: 2000 GMT Saturday,
October 6

Ends: 0200 GMT Sunday,
October 7

Sponsored by the aAP
Amateur Radio Club rn tema
tronet, lnc., the contest is open
to all amateurs and all are eligi·
bl e for the awards. Stat ions can
be worked once per band for
aso and mutt tplter credi ts.
General call is "CO a RP."
EXCHANGE:

Members send RS(T), state/
province/country, aAP number.
Non-members send RS(T), state/
province/country, power input
in Watts.
SCORING:

Each member 050 counts 3
points. Non-members count 2
points per aso. Stations other
than WIVE count as 4 points.
Multipliers are as follows: more
than 100 Walts input = xl , 25 to
100 Watts = xl.5, 5 to 25 Walls
input =x2, 1 to 5 Watts input =
x3, and less than 1Watt input =
x5. Final score is aso points
times total number of states/
provinces/countries per band
t imes Ihe power multiplier.
FREQUENCIES:

GW- 1810, 3560, 7060, 14060,

NCCC.clo Alan Brubaker K6XO,
34456 Colville Place, Fremont
CA 94536. Please include a
bustness-slze SASE with your
entry. Awards for individuals
and clubs will be awarded.

aRP Annual October aso Party
Cal ifornia aso Party
VKlZUOceania OX Contest-Phone
ARRl CD Party-CW
9·Land aso Party
VKlZUOceania OX Contest - CW
RSGB 21128 MHz-Phone
ARRL CD Party-Phone
Arrowhead Fiftieth Anniversary aso Party
WAoM Contest
Jamboree on the Air
RSGB 7 MHz-Phone
ca Worldwide OX Contest - Phone
Crazy Eight Net aso Party
ARRL Sweepstakes-CW
RSGB 7 MHz-CW
Ca·WE Contest
IPA Contest
OK OX Contest
ARRL Sweepstakes-Phone
Austrian 160 CW Contest
oAFG Short Contest-SW
ca Worldwide OX Contest-CW
oAFG Short Contest-VHF
ARRL 160 Meter Contest
North Carolina aso Party
Connecticut aso Party
ARRL 10 Meter Contest

Calendar

Dec 8·9

Nov 24
Nov 24·25
Nov 25
Dec 1·2
Dec 1·3

Nov 11
Nov 17·18

Nov 10·11

Oct 27-28
Oct 28
Nov 3-4

Oct 6-7

Oct 13-14

Oct 20-21
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To calculate successive OSCAR 8 orbits, make a list 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
first ascending equatorial crossing. Add 26 · for each succeeding
orbit. To lind the t ime OSCAR 8 passes the North Pole, add 26
minutes to the time it crosses the equator. OSCAR 8 will cross the
imaginary San Francisco-to-Norfolk line about 11 minutes after
crossing the equator. Mode A: 145.85-.95 MHz uplink, 29.4·29.50
MHz downlink, beacon at 29.40 MHz. Mode J: 145.90-146.00 MH z
up link, 435.20-435.10 MHz down link, beacon on 435.090 MHz.

OSCAR Orbifs,= =-!
Courresy o f AM$A T

The listed 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 tlst of
the first orbit number and the next twelve orbits for that day. List
the lime of the first orbit. Each successive orbit Is 115 minutes
later (two hours less five minutes). The chart gives the longitude of
the day's first ascending (northbound) equatorial crossing. Add
29- for each succeeding orbit. When OSCAR is ascending on the
other side of the world trom you, il will descend over you. To find
the equatorial descending longitude, subtract 166- from the
ascending longitude. To find the lime 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 circle
with a radi us of 2450 miles (4000 kilometers) from your OTH . If
OSCAR passes above that circle, you should be able to hear it. If it
passes right overhead, you shou ld hear it for about 24 minutes
total. OSCAR 7 will pass an imag inary l ine drawn from San Fran
cisco to Norfolk about 12 minutes after passing the equator. Add
about a minute fo r each 200 mi les that you live north of this line. If
OSCAR passes 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.

OSCAR 8 calculations are similar 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 t herefore somewhat shorter: 103 mi nutes.

FCC
Some 73 readers have in

quired about the legali ty of
building and using the MD$
receiving system featured in the
Augus t, 1979, issue ("You Can
Watch Those Secret TV Chan
nels"). In response to these in
quiries, an FCC Public No tice
(da ted January 24, 1979) on
MDS is reproduced here.

The key issue seems to be
whether the reception of MDS
transmissions by an amateur
experimenter constitutes an iI·
legal "benetit" under Section
605 of the Communications Act.
Before you construct your own
MDS receiving system, we urge
you to read the material below.

UNAUTHORIZED INTERCEP
TION AND USE OF MULTI·

POINT DISTRIBUTION
SERVICE (MDS)

TRANSMISSIONS
In response to a few informal

inquiries and complaints, this
Notice is a reminder that the un
authorized reception and ben
ef icial use of addressed com
munications in the Mu lt ipoint
Distri but ion Service (MDS) is a
vtotatrcn of Section 605 of the
Communications Act of 1934
(47 U.S.C. §605).

MOS is a common carrier ser
vice which utilizes an omnidi
rectional radio transmission to
utstrtbute addressed broad-

band communications (usuall y
forms of television information)
for simultaneous reception at
multiple fixed receive points by
the members of commercial, or
other institutional, subscribers
i n accordance with their
specific transmission, recep
tion, and informational recune
ments.

MOS stations are not tele
vision broadcasting stations.
They operate on microwave
radio frequencies (2150-2162
MHz) which are allocated for
common carrier service be
tween fixed points, and Which,
because of their high tre 
quency, are not receivable by
conventional television or other
receivers. Additional equipment
is required to cown-convert or to
demodulate the microwave sig
nal before it can be utilized by
those television receivers, tac
simile terminals, or computer
data display terminals autho
rized to receive the communica
tion by its sender.

Nor are MDS stations dis
seminating radio communica
t ions intended to be received by
the genera l public. MDS station
transmissions generally con
sist of various forms of private
television , high-speed com
puter data, facsimile, control
information, or other forms of

addressed broadband commu
nications. This programming is
provided to the station by its in
stitutional subscriber and is in
tended to be received only by
members of the subscriber
organization located at the
multiple receive points. The
MDS station transmits this pro
gramming pursuant to a federal
ly-regulated tar iff and is respon
sible for both its transmission
and reception under Section
21.903 of the Commission's
Rules and Regulations (47
C.F.A. §21.903). Although this
rule permits the station's insti
tutional subscriber the option
of owning the microwave receiv
ing equipment, such equipment
must be installed, maintained,
and operated pursuant to the
carrier's instruction and con
trol.

Section 605 of the Communi
cations Act makes it unlawful:

- for a person not authorized
by the sender to intercept radio
communications and divulge or
publish the existence, contents,

Ham Help
I have a Healhki t~ SB·11 0A

6m SSB/CW transceiver. I was
thinking about getting a new rig
that was more up to date, but
after I saw the price tags on
them, I decided to keep the
110A. Can anyone recommend a
noise blanker for this rig?

substance, purport, effect, or
meaning thereof to any per
sons; or,

- for a person not entitled
thereto to receive radio commu
nications and use such commu·
nication or any part thereot for
his own benefit or for the
benefit of another who is not en
titled thereto (emphasis added).

Because material transmit .
ted oyer stations is not intended
to be "broadcast" materia l
within the meaning of Section
605, authority lor its reception
and use must be given by the
sender. Therefore, persons will
be In violation of the law if they
divulge, publish, or use for their
own benefit any MDS communi
cations which they were not
authorIzed to receive.

Viola tions of Section 605 can
resu lt in either crimi na l pro
eecuucn or civil lawsuit, or
both. See KMLH Broadcasting
Corp. Y. Twentie th Century
Cigarette Vending Corp. , 264 F.
Supp. 35 (C.D. Calif. 1oon.

I'd like also to find out about
all mods that can be done to the
SB-1 10A to modernize it. 1would
appreciate any Information that
anyone can give me. Thanks.

SSG Gary Kohl sls HL9TG
USAF5-K, Box 194

APO San Francisco 96271
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Icom's le-70t transceiver.

New Products
ICOM'S IC·701 ALLBAND ALL·
SOLlD·STATE TRANSCEIVER

When an teem IC·7Ql trans-
ceiver arrived at the 73 shack, I
was pleasantly surprised by the
size of the three boxes that the
rig, its companion power sup
ply, and several other accesso
ries were packed in. Times had
certainly changed from when'
stumbled through the door with
a brand new tube-type rig just a
few years ago. The 701 's size
(111 mm x 221 mm x 311 mm)
and 7,3·kg weight make it an
ideal competitor in the growing
mobile radio market.

There is no lune-up to worry
about, since the radio is broad
banded. You just set the band
and frequency and start talk
ing . It's almost as easy as
operating a 2-meter rig . The 701
has full coverage of the HF
spectrum in the USB, LSB, CW,
and Rny modes. Receive ca
pability for the 15-MHz WWV
signal is also included.

After the rig was unpacked,
there was concern as to how
such a small box could possl
bly do so much. The controls
seemed to be crowded and it
looked easy to make a mistake.
A month of operating has
proven this to be an ill·founded
fear. The front panel is well laid
out-Icom certainly engineered
it well .

The solid-state finals don 't
need any coaxing to reach their
rated 200·Watt input level. A
thermostatically controlled fan
is included, but in normal SSB
use it has never had to kick in .
This rig runs cool. It is impor
tant to use a well matched an
tenna with your 701, a small
price to pay in an age when
many ham shacks have anten
na tuners already. If the trans
mitter does overheat , the flash·
ing frequency display lets you

know that it's time to pull the
switch and lind out what's
wrong.

Versatile Vfas
Anyone who operates 73's

IC·701 mentions the synthe
sized tuning as an outstanding
feature. The computer-ccmpat
lb!e tuning system allows
110·Hz increments in frequency
selection. Eve n the most
discriminating amateur should
be pleased with being no more
then 50 Hz from the desired fre
quency. The musical effect that
occurs when a heterodyne is
tuned in always brings a smile
to the face of a first-time user.

The tuning knob has a 5·kHz
per revolution change, but a
" fast tune" position allows the
band to be covered in seconds.
The only analog readout evan
able is from the tee-Hz and
1·kHz dial markings. The idea
of being totally dependent on a
digital display doesn't seem so
bad when you remember that
dial backlash and the like are
th ings of the past with the IC·
701 . No external vfo is needed,
since the rig contains two in
dependent ones. It is handy to
set vfo "A" on a particular
receive channel and use vfo
"B" for transmitting when
working OX. Total flexibility is
the best way to describe it.

This rig stands apart from
the rest when an Icom IC·RM2
is hooked to the accessory
socket. It is a whole new world
of operating when you can
change bands and enter tre
quenctes from a keypad. Push a
button and you are on a com
pletely different band and
predetermined frequency; push
another button and the 701
scans to the band edge, all in
less t ime then It takes to say
your callsign. The RM2 pro-

vides a second digital readout
that is smaller than the 701's
display, but it is still very use
ful. Four frequencies may be
stored in memory and three dif
ferent scanning rates are evan
able. Any number of schemes
involving remote operation,
crossband repeaters, etc., are
possible, thanks to the compu
ter-compatible t uning system.

Helpful Extras
No matter how versatile the

Icom IC-701 synthesizer is , the
rest of the rig must also be con
sldereo. Despite the lack of any
pre-select control , the receiver
seems to otter a sensitivity that
is comparable to tuned rigs.
SSB reception lacks any tinny
or echoing quality, and the ax
ternal speaker does a more
than adequate job. The pass
band and AlT features are very
smooth and go a long way in
eliminating troublesome aRM.
The instruct ion manual honest
ly states that the noise blanker
works best with pulse-type
no ise, but may not be effective
in all cases. Mobile operators
may not be interested in fea
tures like a 10·dB attenuator
and selectable age, but lcom in
cludes them for amateurs who
take their operating seriously.

Speech processors have
become more than just an op
tion with most new trans
ceivers, and the 701 is no excep
tion. tee m advertisements
suggest that the rf processor
may be left on al l the time
without worrying about t he
f inal transistors. However, we
found that the added punch
given by the processor means
sl ightly less fidelity for the
operator on the other end. Pro
cessing is definitely used when
I am in a pileup or similarly
tough situation. The proper ad
justment of the speech pro
cessor and microphone gain
can be a bit confusing at first ,
especially when you switch to
CW and the process control
knob sets the output level.
Hams who split their time be
tween SSB and CW will be
pleased with the 701's separate
VOX delay values for each
mode. No compromise here
t here is even a separate volume
control for the sidetone.

The four VOX adjustments,
plus seven other controls, are
found under the access cover
which is conveniently located
on top of the radio. Icom has ln
eluded an swr metering circuit.
Unfortunately, it i s easy to
leave the "set" sw itch on,
canceling t he power-out (PO)
metering . The swr meter is nice
for making occasional an tenna
checks, but it can't compete
with the external variety. An
other fr ill is the dimmer switch.
Th is allows the frequency dls.
play and meter illumination to
automatically change when t he

room lighting shifts.

A Few Bugs
The lC·701's most noticeable

deficiency was revealed when
it came time to in terface the rig
to the real world. Use with
many l inear amplifiers will re
quire the addition of a small
tz-von relay for switching and a
10k pot to control the ALC level.
A more frustrat ing problem oc
curred when I tried to use an
electronic keyer The tnsttuc
tion manual dictates that the
terminal voltage of any external
keying dev ice must be less
then .4 vol ts de . Since many
keyers use electronic switch
ing , they will not work here.
When I contacted an teem rep
resentative about this problem,
he suggested that the keyer
output circuit be modified . It
was also mentioned that tcom
does not consider this to be a
fault of the 701 , and no changes
are planned.

To save space, a miniature
phone jack is used for the key
rather then the universally ac
cepted 'I.-inch type. If you want
to use t he IC-AM2 remote con
troller in addition to other ac
cessories, it will be necessary
for you to modify the 24·pin ac 
cessory plug or obtain the IC·
EX1 extension terminal. The
EX1 overcomes the switching
relay problem and offers a
'I. - inc h -i ac k -t o- min i a t u re
phone-plug combination for
CW keying. Although the inter
facing problems are not insu r
mountable, they can mean an
unneeded delay for the ama
teur who expects easy hookup.

Since the IC-701 relies heavi
ly on digitally-based circuitry, rf
shielding is very important. Cor
respondence with other hams 
and on.af r testing -have
shown that feedback problems
may occur, especially when the
IC-RM2 remote controller and
hiqh-power ampli fier are used.
Good grounding practices and
carefu l attention to the audio
l ines help to cure these bugs.
The instruction manual gives
adequate information on prob·
terns that may result from
misadjustment of the normal
user controls, but little informa
t ion is avai lable about other dif
f icu lt ies that may crop up.

lcom has incorporated more
then 470 solid-state devices in
the 701. The theory documenta
tion provides a general outline
of t he design, but with a few ex
ceptions, It does not give a de
tailed description of individual
circuits. Because of the cern
plexity and small size of the IC
701, it is doubtful that most
hams would want to service it.
Some instructions for internal
adjustments are given. These
often requ ire a fr eq uency
counter, rt voltmeter, signal
generator, or oscilloscope. A
highly competent dealer or
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Drake's UV-3 VHf /UHf f M transceiver.

The Model M$-230 Miniscope.

above specs across the rated
bandwidth and didn 't drop off
too bad ly unt i l the vco lost lock.

An apparent instab i lity in
power output turned out to. be
an effec t o f running off a
s to rag e ba tte ry wlttl the
charger turned off . Power is
somewhat sensi ti ve to supply
voltage, but this is not a
c riticism. II just likes to be run
off rated voltage, which is 11 .5
to 15 vol ts. Incidentall y, the
negative side is grounded to
the chassis, as are the antenna
jacks.lI requires a positive sup
ply .

The aud io is very good, to the
point of attract ing attention.
I've repeated ly been asked ,
"That rig sounds pretty good;
what is it?" To the ear. the
response sounds smooth and
distortion is not noticeable.
There are no special audio
shapin g circui ts; this makes it
possible to wi re the touch
tcner w encoder directly across
the mike and have the correc t
tw ist relat ionship. On receive,
the sound remind s the listener
of the music receiver, allow ing,
of cou rse, for the 12·kHz i-f
bandw idth . The unusually large
magnet in the speaker has to be
one reason for this. 11 anything
keeps you from communicat
Ing, it won 't be the rig 's aud io. I

least to the extent of avoid ing
peculiar t ricks.

Thi s is the standard by which
a commerci al wor khorse is
judged. There's an awful lot of
ham gear around that wouldn 't
beg in to measure up to that
level. The first thing to say
about the UV·3, though, is that
it's a serious piece 01enc tneer
ing. The th ings that I wltl be
criti cizi ng probably would not
even be mentioned in a review
of a lesser piece of gear.

Performance
The UV-3's strong su it seems

to be raw performance. There is
no heterodyne synthesi s; in
stead, a single vco for each
band is retuned in going from
receive 10 transmit . While I
have not had the opportunity to
check the spu rio us output
specs with the spectrum an
alyzer, th is approach tends to
elim inate most spurs rig ht at
the source. The spec is - 60 dB
on 2 meters and 220, and - 40
dB on 440. The lock range of the
vco's easily exceeds spec ; on
the z-meter band it held almost
from 142 to 150 MHz.

Although the rf section is
broadbanded and needs no tun
ing ad justments (except for
dial ing up the synthesizer), the
output power was about 5%

440 to 450 MHz. The unit can be
ordered with anyone band, any
two, or all three. Built-In offsets
are zero, pl us or minus 600 kHz
on 2 meters, pl us or minus 1.6
MHz on 220, and plus or minus
5 MHz on 440. Up to three addi·
tiona l offsets may be pro
grammed on a plug-in diode
board , and the same three are
shared between all bands . The
frequency may be set up on
trent-pane! switches, or up to
four frequencies in each band
can be dfode-procremmeo. A
master swi tch selec ts either
the front panel or any of the pro
grammed freque nc ies . The
bandswitch is unconditional.
There are no tune-up controls.

Each band uses a separate rf
section, each adding 21/t " to
the depth of the case. Each
band has a separate antenna
jack. Max imum power is 25 W
on 2 met ers and 10 W on the
other bands. The "low" setting
of the power swi tch Is about
10% of full power, and this can
be changed by res istor substi
tut ion. There is a scan funct ion
whi ch allows eit her oro 
grammed frequency #4 or the
trent-panel frequency to be
checked every few seconds
momentari ly interrupt ing the
selected frequency-and locks
in if carrier is present. A non
encoding mike Is supplied, but
the jack Is wired to accept a
Drake encoding mike. A mobile
mounting bracket is included.
There is an accessory jack.

Viewpoint
To make use of a theater

review, it's necessary to be
aware of the criti c's prejudices
and biases in order to put his
comments in proper context .
The same is true of a product
review.

I take the attitude that any
piece of equipment bu ilt for a
seri ous purpose, of whi ch
repeater communication is
sometimes a prime example,
should have a set of features
and spec ifications that follow
with logical prec ision from that
purpose. That is , it shou ld do
exactly what it's supposed to
do.

There should be su ffici ent
reserve performance to al low
for expected component de
te rioration . It should be free of
quirks that get in the way of Its
intended use or wh ich requ ire
allention from the user beyond
that wh ich is inherently re
quired by the funct ion being
fulfilled. II should be rugged, in
the sense that conditions to be
expected during use wil l not
cause tenure or degradat ion. It
should be maintainable; as
sembly and disassembly need
ed to reach component s shou ld
be easy, straightforward, and
qu ick; parts shou ld be readi ly
available ; and the d es ig n
should be comprehensible, at

A CRITICAL REVIEW
OF TH E DRAKE UV·3

Drake's three-band VHF/UHF
FM transceiver has gotten a
good deal of attention and dis
cussion. I've had one since
Christmas, and I'd like to pass
on comments about my experi
ences wit h tt .
Vital Sta tistics

The UV-3 Is a synthesized
unit with 5--kHz steps. Coverage
is all of 2 meters, all of 220, and

Icom distributor is the best
source of help for the less
adventuresome owner.

Being limited to admiring the
r ig's outward appearance is not
an unpleasant pastime. The
IC·701 is a sharp looking, highly
functional unit. Except for peer
ing laminat ion on the faceplate
of the RM2, our 701 , with ac
cessories, has performed well
during da lly use for the past
month. Although Icom's ccm
pact " b lack box " s eems
dwarfed by the nearby antenna
tuner, it is a real performer.
tcom, 3331 Towerwood Drive,
Suite 304, Da llas TX 75234;
(214)-62{}-2780.

Tim Daniel N8RK
Peterborough NH

3O-MEGAHERTZ, DUAL·TRACE,
PORTABLE MINISCOPE

Non-tmear Systems has in·
creased the number of their
Min iscope oscil lo scopes to
three with the introduction of
their Model M$-230 3O-mega
hertz, battery-operated , dual
trace miniscope. Its size is 2.9
inches high by 6.4 inches wide
by 8.5 inches deep. The weight
is 3.5 pounds, including bat
teries.

The M$-230 features alter
nate, chopped, and separate
sweep modes. Internal and ex
ternal trigger modes are in
cluded. There are 12 vertical
ga in settings for each channel's
range, from 0.01 to 50 volts per
division. Timebase settings
range from 0.05 microseconds
to 0.2 seconds per division. Ver
niers are provioeo for timebase
and vert ical amplifier adjust
ment.

The MS·230 Mlniscope tn
eludes a horizontal input chan
nel and an internal ca librator.
The gratlcule c on s ist s o f
.zs-mcn divisions arranged 5
across and 4 high.

The MS-230 comes complete
and ready to use. included are
Input cabl es and a battery
charger permitting battery or
tine operati on. Accessories in
clude a 10:1, tc-mecotrm probe
and a leather carrying case with
shoulder strap and belt loop.

For further information, con
tact Non-Linear Systems, PO
Box N, Del Mar CA 92014; (714t
755-1134. Reader Service nurn
ber N22.
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don't consider th is a luxury; I
do con sider it a benchmark
against wh ich to measure other
rigs.

Som e hi ghlig hts from the
publi shed specs:

Frequen cy a ccur ac y -
0.0005% , O· to 60 ·C, 11 .5 to 15
y de.

Sensi tivi ty-0.5 uY max .,
12-dB SIN AD.

Ad j acent channel rejec 
tion-60 dB, 15 kHz away.

Image relectton-c-ac dB on
the 140 band, 60 dB on the 220
band, and 55 dB on the 440
band.

While there is no spec as
such covering overload ing
under very high ou-chenner
fie ld strength, the UV-3 is one
of the few transce ive rs , ham or
com me rci a l , th a t doesn ' t
mi sbehave going through the
in f amous " Intermo d All ey"
along Boston's Route 128. In
termod attenuation is given as
-80 dB on 2 meters, - 75 dB
on 220, and - 55 dB on «D.
Figures like this don 't tell the
where story because any reo
ceiver has an overload po int at
which th e fron t end go es
nonlinear and mixing begins.
This one has a very high over
load point; I have operated
other transmitters near it
without breaking squelch .

Construction
II '~ in the mechanical struc.

ture and assembly that the at
t itude of Drake's people shows
most c learly. There is a great
deal of attent ion to detail 
deta il that most other manufac
turers might have skipped to
save a few cents. I give Drake a
lot of credit for resisting the
temptat ion.

You won't find sheet meta l
screws in the UV-3. Pemnuts
are pressed into the aluminum,
giv ing a deep steel thread .
Repeated disassembly won 't
damage any sheet metal parts.
Lock washers are used freely
inside, so screws are unlikely
to shake loose in mobile opera
t ion.

Access to almost all of the in
sides is obtained by removing
two screws at the back o f the
top cover and sliding the cover
straight back along a pai r o f
grooves in the side ex trusions.
The bottom cover comes off the
same way, if necessary. There
are ri pples along the edges of
the top and bottom covers
which, at first glance, appear to
be warpage in thin metal. When
you look at the covers from the
inside, t hough , it becomes ob
vious that those ripples were
pu t there on pu rpose by a spe
cially made tool . What they do
is serve as springs, to wedge
the covers tight in the grooves.
That keeps down rattles at terr.
Iy high receive audio levels and
most likely helps with r1 shield
ing .
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Most a t the circuit ry is bui lt
on epoxy-glass circuit boards
which pl ug into a motherboard .
These boards aren' t going to
crack it the rig ge ts dropped;
there's a partial card cage to
take care of fl exing, and a hold 
down is secured by a screw and
the top cover. There was a li tt le
cost reduction here. but no real
corner-culting. The screw that
holds the hold-down is about
1116" too short so that it has to
be backed all the way out to re
move a card and tends to drop
into the works. A boa rd pull er Is
stored inside in a clip next to
the speaker. It's a simple type
and has to be used carefully,
but it cuts the risk of hurting a
board or a socket .

The front panel carries no rt.
It is removed by tak ing out lour
screws and pullinq it s traig ht
ou t of the chassis. Th is is done
when the remote control kit is
used.

The rt modules are ful l of
Shielding and tight construe,
tion and don 't look particu larly
easy to take apart in the f ield. A
nice touch, t hough , is the ac
cu rate mechanical alignment
of the side ex trusions where
the modules meet the main
chassis and each other. There
is no tendency for the top and
bottom covers to catch at the
jo ints.

The al uminum parts have
antt-corrcston su rface t reat 
ment, apparently Iridite. Out
side surfaces are b lack
anodize, black vinyl , or black
paint.

Uses
The UY·3 f it s in as a main

desktop or mobile workhorse
for depend ab le local co rn
munication. The design clearly
doesn't contemplate operation
while in motion on toot. While
this is not wholly out of the
question , it would require a lot
01 external accessories, and
the r ig is a pretty hefty hu nk o f
hardware as well as a power
ea ter. The power requiremen ts
are targeted at car electrical
systems and can be supplied
easily from an eo-operated
power supply. In emergency
opera tion from a storage bat
tery, or during very long periods
o f mo bile operation with the
eng ine shut down, there could
be a problem . More about t hi s
later.

Drawbacks
There are a number at detl

ctencres in the unit that have
nothi ng to do with its corn
mun ication capabili t ies . These
are failu res of concept rather
than o f design or manutactur 
ing .

Probably the most important
is that the current drain on
receive is much higher than it
should be. This one spec is
anything but state-of-the-art. It

is 0.9 A. Almost half of this is
used up by the dial li ghts that
make the freq uency switch set
t ings visible. Thus, in emerqen
cy operat ion in a disaster in
volving general po wer failure, a
battery small enough to carry
easil y to an operating posi tion
would be hard pu t to keep go
ing for a day or two. A full-size
car ba ttery would be called for.

No method is provided for
turning o ff the l ights, and it the
lights are simply disconnected
to save power, the dark plastic
window makes the dials almost
impossible to read. As a step
gap measure, 1 cu t a piece of
1/16" acrylic sheet the same
size as the window (which
drops easily out of its groove
when t he meter is pushed back
against the mounting spring) to
make a c lear window and dis
connected th e lights. uotor
t unately, th is makes the 5 vts t
ble whether the last d ig it i s zero
or 5.

A better fix would be to gluea
reed switch to the top edge of
the lamp board just under the
top cover, wired in series with
the lights. Laying a magn et on
top o f the cover would t hen k ill
the lights and allow the use 01
the original window without us
ing the lights-except to get on
frequency. Drake really should
do something about t his. There
should be a l ight swi tch at the
very least, and putting in knobs
that have mark ings out in the
open would be better. As part of
the latter , replac ing the 0/5 tog·
gle switch with a rotary like the
rest would make operation a ut
tie easier.

This leads us to the way you
change frequency on a UY·
3- the same way you pref lig ht
an ai rp lane. That is, you do a
complete checkl ist , examining
and verifying the position of
every switch and knob on the
panel . If you 're only moving
within the same megahertz,
you can get away with j ust
tw isti ng knobs in the display
row. Any more than that and
you're likely to end up with the
wrong offset, ou t o f band, or
not changing frequencies at all.

A few hours of thought about
human engineering wou ld have
helped here. If the panel were
as good as what's beh ind it , the
frequency could be read unarn
b iguously from one row of
digits-band, o ffset, and all.
And if the diode board and
selector switch were retained
at all, it would be obvious to the
eye when the dia l was disabled.

Another t hing that d idn 't
receive quite enough thought
at the brainstorming stage is
the remote con trol feature.
Aemoting , by itself , allows
theft protection of the expen
sive parts by mounting the rig
in the trunk or wherever else the
owner's imag ination and deter
mination allow. However, se-

curt ty is only one o f the pur
poses of remoting -the other
is space conservation in the
cro wded front seat areas of
today's cars .

The panel of the UV·3 is oren
ty big! Remoting cuts down on
depth, but doesn' t do a t hing
for the frontal area. I wouldn't
particularly care to have a cern
sian while a UV-3 panel was
next to my legs , either. Using
standard components, I f igure
a contro l panel could be made
abou t twice the area of the end
of a walkie-talkie and maybe 3
inches deep. Then if a blank
panel were put on the main
chassis with a recessed socket
to take the miniature control
panel, removal from the vehicle
would be accomplished by
unplugging the cable from the
ma in chassis panel and pop
ping the control panel into the
chassis. Th is, incidentally, Is
not an unreasonable home
brew project.

Two of the features could
just as well have been left out,
to make space ava ilable tor
more useful things.

The fi rst is the scan feature.
When a carrier comes up on the
priority scan channel, the voice
you were listening to goes
away in mid -word . I can hardly
conceive o f anyone wanting to
hear everythi ng said on some
other channel in preference to
the aso in progress. Aeversing
the prio ri ty might make some
sense, but monitoring another
machine really requ ires a sep
arate receiver. Also, whenever
the frequency jumps to check
the priority frequency and car
rier is present on the selected
channe l, there is a short but
loud burst o f noise as the vco
setlles on the other frequency.
This gets very annoying when it
happens every coup le of sec
onds and soon forces the user
to shut the scan feature olf.

This shou ld not in fluence
anyone's decision on whet her
or not to buy the UV-3. When a
feature is useless in principle,
it doesn't matter whet her or not
It works.

The other t hing that could be
eliminated is the diode pro
gramming. It was necessary on
such early rigs as the IC-22S,
but when any frequency can be
dialed up directly from the front
pa nel, internal d iode program
ming is redundant . Elimination
would also get rid of the confu .
sian with the channel switch. If
you do program the diodes, do
it on a day when you have plen
ty of time, and use a good l ight
and decent too ls. Check your
work thoroughly , or, better sti ll ,
ge t somebody else to do the
checki ng . The layout of the
diode boards is such as to in 
vite mistakes. One thing they
did right was to supply diodes

Continued on page 164
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Extremely Low Frequency Radiation:
Cause for Worry?

- studies on ELF are inconclusive, but the battle is joined

I nvisib le health ha za rds
may hang over Ame r

ica-radiation from high.
vo ltage power lines.

Sc ientists a nd research
ers worldwide are begin
ning to understa nd more
about the effects of Ex
tremely Low Freq ue ncy,
EL F, as they call it. And
some of these scientists are
becoming concerned.

Most people be lieved , at
t he time when high-tension
wires first appeared , c riss
crossing and loo ping over
ou r major cit ies and the
countryside, that t he elec
tricity in the wires stayed
there-tha t it did not leave
the metal a nd pass throug h
the insulation.

Now, of course, we know
better. The flu x se t up by
wires carrying high volt
ages is composed of two
disti nct forces: electric a nd
magnetic fiel ds .

We a lso know that these
fi e lds, at t he right inten
sities, can reach us. But ,
unl ike microwaves, wh ic h
ha ve been proven to be
da ngerous, litt le is known
of the possible dangers of
low-freq uency rad iat io n.

Pr e sentl y , t here a re
more tha n 100,000 miles of
ove rhea d high-ten si on
lines in the United States
which carry up to 765,000

3'

volts at 60 Hz (50 Hz in
Canada, 25 Hz in most of
Europe). For the future ,
powe r compa nies are look
ing to lines ca rrying 1
million and 1 .5 million
volts- and that's what has
many people concerned .
The fl uxes formed by suc h
high voltages a re enough
to mak e your hai r stand o n
e nd if you walk near them.
And, if you hold a 4Q-Watt
fluore scent bulb und er
neath a 345,OOO-volt line
with in a bout 100 feet o f
the line 's right of way, it
will light up.

Why do we need suc h
high voltage? The a nswe r is
simple . The higher the volt
age, the cheaper it is to
transmit. Line losses a re
reduced as the vo ltage is
inc reased .

Arou nd 1967, realiz ing
that the way to go was
highe r a nd higher voltages,
stud ies funded by t he
Amer ican El ectric Power
Company and carried out
by Johns Hopkins Universi
ty looked at linemen who
worked nea r high-vo ltage
lines to see if they were be
ing affected by t he fields.

The linemen's health was
studied, a nd so were some
mice in the laboratory who
a lso received exposure to
simila r EL F fie lds. Severa l

of the linemen showed
nominall y low sperm count,
bu t nothing conclusive. The
mice seemed unaffected
except that the ir progeny
had sli ght ly stunted growth.
Again, however, the depar
tu re from normal fell within
sta t istically acceptable
li mits. Even so, for most
scientists and for the elec
tr ic powe r companies, this
showed a need for further
experime nting and tests.

Then came Project San
guine, a Navy pro ject to
bui ld a huge anten na net
work coveri ng hund reds of
ac res in Wisconsin . It was
des igned to t ransmit radio
message s to su bme rged
submarines throughout the
world's oceans. The trans
mitting frequenc ies would
be near those of an over
head power line-actually
a b it lower, in the 15-2o-Hz
range .

The project was, to say
the least, co ntrovers ial. En
vironmenta lists objected to
it because it would litera lly
ri p up large tracts of land
needed to bury the anten
na. Others po inted to a
study done by the Univers i
ty o f Wi sc on sin w hic h
showed that ElF affected
the physiology of a sli me
mo ld. Other stud ies do ne

during Sanguine's planning
stages also showed that ELF
affected some lower organ
isms. The studies did not
necessari ly show ill effects,
but t hey indeed showed a
cause-and-effect re lation
ship. Those studies, and
citizen protests, we re
enough to table Project
Sanguine.

Around this time, the late
1960s and early 19705, a lot
of other people sta rted to
get into the ElF act. For
more than three years, New
York State's Public Service
Commission held hearings
on the ELF situation. As a
result of those hea ri ngs,
packed by folks who didn 't
want a proposed 765,<XX>
vo lt li ne running across
their farm land, the PSC ad
mitted that ElF presents
so me health threat to those
who live and work near the
lines.

The PSC did two things in
respo nse to its ELF hea ri ngs.
It created an Admin istra
tive Resea rch Council
which would fund research
on ELF's effects, and it
widened the right of way of
new lines from 350 feet to
1,200 feet. Right now, how
ever, the Power Authority
of New York is fight ing the
ARC on the grounds that



setting up a research group
is not within th e PSC's
ju risd ic t io n. Th e co urts
have not yet ruled on that
point of law.

O ne of the more voca l
speake rs at the hearings
was Dr. Andrew Marino, a
researcher at the Veterans
Adm inist ration Hospital in
Syracuse. New York. " The re
is litt le doubt from the
lite rature that biologica l
changes do occur in hu
mans exposed to high-ten
sion wires," he said. Marino
has been studying the ef
fects of ElF on mice for
about 3 yea rs under a
$75,000 National Institute
of Health grant. In previous
studies, he found that mice
exposed to ElF had stunted
growth. Results of his pres
ent studies have not yet
been released.

The US Depa rtmen t of
Energy has allocated about
$3 millio n fo r high-voltage
stud ies, and Bob Flugum,
ass istant director of DO E's
Power Delivery Program,
said that about $7 mill ion is
bei ng spent o n researc h
th roughou t the world.

A famous study done in
the Soviet Union showed
that switc hya rd workers
who worked near high-volt
a ge eq u ip men t showed
pulse rate cha nges and
bl ood pressu re flu ctua
tions. It also showed that
the men and women had
tremors d uring o r shortly
afte r exposure. The studies
we re not conclusive, how
ever, because only abou t
300 workers were studied
- certa inl y no t a la rge
enough test sample. Even
so, the Soviets have set
maximum exposu re stan
dards for their citizens. The
US has not. The Soviets,
you may remember, also
set standards for micro
wave exposu re before the
US government even ac
knowledged that the super
high freque ncies were
harmful.

" The most importa nt
proof that ElF a lters biolo
gy is that some researchers

are using it to heal bones,"
said Marino. "There is no
doubt it effects living or
ganisms, bu t exact ly what
those changes are, we are
not yet certain ."

Dr. Ha rry Kornberg, a
researcher for the Electr ic
Power Resea rch Institu te in
Palo Alto, Ca li fo rnia, is not
as convinced as Marino
th at ElF affects humans.
He sa id that work so far
showing effec ts o n humans
a nd a ni ma ls ha s be e n
shoddy and not within good
scientific procedure. EPRI
is a resea rch fundi ng group
sponso red by Amer ican
utility companies, each of
which gives the Instit ute
money fo r its work . Korn
berg said, however, tha t we
are just beginning to see the
start of what he ca lls
" highly controlled , hig h
quality, clinical testing."

Farmers will tell you that
grass turns brown under
high-tension wires, and just
rece nt ly Penn State report
ed that leaf tips tu rn brown
in the lab under similar con
ditions . Another recent
study which Kornberg be
lieves was done with good
control was o ne at the
University of Illinois . It
sho wed that ho neybee s ex-

posed to ElF bui ld unusual
ly small hives.

But Kornberg sti ll dis
ag rees that h igh-te ns ion
wi res affect h um a ns .
" There have been no defini
tive studies which show it,"
he said. And he is correct.

No one has ye t studied
la rge groups of people ex
posed to ElF for long peri
ods o f t ime. O nly the n
cou ld we be ce rta in th at
statist ica l and othe r labora
tory a noma lies did no t
c reep into the re sults.

But even as sc ientists are
begi nning now to pu ll to
gether a ll the info rmat io n
on ELF, a nd exce llent
stud ies are being do ne bo th
in and out of the lab, a new
wrinkle has been added 
di rect current. In an at
tempt to make power tra ns
mitta l even more economi
cal. power companies have
begun experimenting with
dc in voltages reaching over
1 million volts.

In case you haven 't seen
the papers in the past year,
a battle over such a line has
been brewing in Minnesota .
The fight is between en
vi ronmentalists and farm
ers o n one side and the
power companies o n the

othe r. A 4oo,OOO-volt de
power li ne was planned
fro m North Dakota to the
Minneapolis-St. Paul area.
While the line 's towers were
bei ng bu il t , t he re was
harassme nt al leged ly from
the farmers' side. They sup
posedly tore down towe rs
and generall y made life
miserable for those buil d
ing them.

Ri ght now, the fa rmers
seem to have lost the war.
The line has been bui lt and
is now under test awaiting a
power plan t' s completion
in North Dakota.

Mike Casper, cha irman
of the Physics Depar tment
o f Ca rleton College in
Northfie ld, Minnesota, is
writing a book about the
st ruggle. " Ve ry little is
known about de's effects at
such high voltage," he sa id,
" and the line, once in op
eration, will be the largest
dc carrier in the nation."
There is now one in Celifor
rna.

Casper, who has tol
lowed t he fight from its in
ception several yea rs ago,
said that he expects to see
continued guerrilla tactics
from now unt il the 400
mile line carries its fi rst
electron . . . if it ever
does.•
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An LED Display for the HW-2036
- eliminates unwieldy thumbwheel switches

HW-2036 with digital modification installed.

Tom French WA4BZP
210# Lakt'land
£1 Taro CA 91639

Since I purchased and
bu ilt the HW-2036, I

have had on ly praise for
the unit. However, after
operat ing the HW-2036 for
some time. I found the
thumbw hee l sw itches
quite worri some . I t i s
almost impossible to see
how to change frequency
in the ca r at night and very

diffi cult to get to the
sw itches while driving. For
these reasons, 1 decided to
modify my 2036. When the
idea for this modification
was in its earliest stages. I
knew I wanted to put the
digital disp lay in place of
those awkwa rd t humb
wheel s, but I did not know
what to use to set the
opera t ing freq uency . I
knew an externa l box to
enclose such a uni t would
look messy. and that went
against my main object ive
which was to enhance the
looks and capabilities of
my HW-20 36 . The n the

id ea ca me to me to enclo se
a ci rcu it board inside the
Micoder1M that would do
just that. It was neat, co m
pact, and would make the
Micoder able to switch fre
quency and also keep it a
touchtone! pad, just as
before. The finished prod
uct has a ve ry professional
appea rance and I thi nk it
will appea l to those who
wa nt to update their units
to dig ital reado ut.

Circuit Description
1 decided to put co m

mon-cathode se ve n-se g
ment LEOs behind a red
plast ic lens to display the
frequency being used . I im
plemented the Fairchild
decoder/driver because it
drives the LEOs directl y
(Fig. 1). This means that
dropping resistors are not
needed from the driver to
the disp lay . In order to
ho ld the BCD freq uency
and to feed it to t he syn
t hesize r boa rd, I used
SN74 LS298s . Th e se are
qu ad two-inpu t mu ltip lex
e rs wit h sto rage. The zero
o r fi ve-k H z d ig it is
deve lo ped" by a BCD-to
decima l decode r. This, in
turn, is fed to an inverter
fo r conditioning and then

to a five- input NOR gate
for the final O/S-kHz output
signal. This signa l is co n
nected to pin X o n the syn
thesizer c ircu it board.

The microphone cab le
can be replaced with a new
o ne t hat ha s a t le a st
twe lve conductors . I re
vamped the Micoder so
that it is a touchtone pad in
the tr an smit mode, and so
t hat the operati ng frequen
cy can be se lected in the
re ceive mode (Fig. 2). Three
chips were installed into
the 2036-MB (Mic Bo ard ).
The NE555 was used as a
clock generator for the
MC14419 keypad-to-BCD
decoder . The MC14410
keypad tone integrator is
a ls o in stalled on th is
board . The original micro
phone element is retained
but I added a 2.2k resistor
from the original Micoder
board . Two 7805 vo ltage
regulators were added to
supply the neces sary
voltage for the add itional
ci rcu itry (F ig. 3).

Chassis
To accomplis h t he

modif ications, proceed as
follows : Remove a ll the
covers and knobs from
your 2036. Care shou ld be
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Fig. 1. 2036-DB Display Board schematic.

cab le that I used, the end
with pin connectors sho uld
go in the micropho ne hous
mg.

Connect one wire to + 5
V dc on rece ive, one to + 5
V de on transmit, one to
+ 5 V de. one to ground,
and the last to audio out
put-a li o n the 2036--MB.
The + 5 V dc on transmit is
label ed pin 3, + 5 V de o n
re ce ive is pin 1, and audio
out put is pin 2. The +S-V
dc power for the 2036-MB
is acquired from the 7605
IC·l o rigina lly in the rig.

Display Board 2036-08
Molex pins may be used

as well as lo w profile
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co mpo ne nt s ide. Do ob
serve co rrec t p in locations.
Connect pin 8 o n the
MC14410, pin 8 on the
MC14419, and pin 1 on the
NE555 to the ground plane.
Notice that t he .01-uF a nd
.047-uF capaci tors are e lec
trolytic, so observe the cor
re c t pol ari ty . The o n ly
pa rts that go on the under
side of the board are the 1
MHz c rysta l and the .01-uF
clock ca pa cito r, if the disc
type is being used .

Afte r all parts a re set up
o n the 2036-MB, foll ow the
cor rec t cab le color code
for inte rconnection to the
2036 (Eig . 7). On the
24-conductor micro phone
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MicBoard 2036-MB
Disassemble the M icod

er completely by unsolder
ing all the wires and by
re moving the board. Clean
the terminal strip of all
so lder and wire. Reta in t he
2.2k resistor a nd join it to
one of the mic rophone ele
ment leads. Connect a
ground wire to the micro
phone e lement g round .
The remaining lead is con
nected for aud io ou tput.
See Fig. 6 . Remove the pin
soc ke ts fr om yo ur old
Micoder board and rei n
sta ll in the new 2036-MB,
These a re the pin sockets
that wi ll hold the ke ypad .
Pu t t he c hips in on the

ta ke n not to ruin the syn
thesizer lock LE D as you
sepa ra te the fron t pane l
subplate and bezel. Next,
remove the thu mbwhee l
switches and save the four
su p po r ti ng sc rew s a nd
nuts. Fit the red plastic win
dow over the thumbwheel
switc h window and mark
the locations fo r the four
holes that you will d rill to
accommodate the pre vi
ously-removed supporting
screws. On the s ide o f the
window whe re the 0/5
switc h is loca ted, a sma ll
notch shou ld be filed in
o rder fo r the nut (that
holds the 0/5-kHz switc h to
the subc hass is) to clea r
when assembled. Two #6
sc rew holes have to be
dri lled to hold the 7805
regulators against the sub
c hassis . The first ho le
shou ld be drilled beside
the spe aker and below the
synthes ize r board. See Fig.
4. To get to the seco nd
hole, you will need to pull
the power amplifie r board
a few inches away from the
back panel (F ig. 5). Drill
these holes with care and
do not let shavings fall
near the boards . Install
both 7805 voltage regula
to rs as ill us trated in Figs. 4
and 5 using si licone grease .
Then reinsta ll t he power
ampl ifie r board,

Now remove the micro
phone cab le from your rig.
It will be rep laced by a 12·
to 24·conductor cab le.
Place some type of insula
tion over the speaker con
nections and side magnet,
preferably electrical tape .
This will keep the snug
fitt ing 2036-DB (d isp la y
board) from shorting on the
spe aker. The display board
should be on a hor izonta l
plane with the bottom of
the d isplay window. Use a
plastic was he r o n the rear
and fro nt mounting hole of
the 2036-DB. This will keep
the mounting screws and
nuts from shorting the bot
tom of the circ uit board .
Use 6-32 X 1 'A " counter
sunk mount ing sc rews for
the 2036-06 (Fig. 4).



Fig. 2. 2036-MB MicBoard schematic.

Checkout
After 1 completed a ll

connect ion s and reassem
bly, I tested my modific a-

stro be and the BCD con
nect ions from the micro
p ho ne ca b le to t he
2036-0B. This wire bundle
does not have to be shield
ed, but shou ld be run under
t he vo lume a nd m o d e
switches.

Ins tall the 2s-u F, 2S-Y d c
and .01-uF capac ito rs o n
both outpu ts of the 7805
re gul a tors . Con nec t t he
rear 7805 t o the + 58
power hole and the fro nt
7805 to the +SA powe r
ho le . Insta ll the groun d
wi re connect io n to the
2036-08 a t this time . The
c o m m o n- c a t ho d e LEOs
that you choose can be
socketed . Align a ll fou r
sockets on a flat su rface
and " su pe r glue" the m
togethe r . In stall the
2036-08 and , with a penci l,
mark o n the board the
width of the d isplay win
dow opening. Remove the
board and "supe r glue" the
four sockets in the cente r
o f t he m ar ke d d isplay
o pening and to the rear of
the board as far as poss i
ble . Keep ing the sock e ts to
the rea r of the board will
p revent the LEOs from
sc ra tc hing the red plast ic
lens. Re move the p ins not
used by t he LEOs. Wiring
fro m the sockets to the
bo a rd should be accom
p lished by using wire-wrap.

AUO IO OUT

the thum bwheel switches
to th eir correspo nding
di splay dri ver s. For the
MHz, use IC8 p in 7. This is
BCD "A" , which goes to
sy nt hesize r ci rc u it bo ard
pin Al . IC8 pin 1 is BCD
" B", which goes to syn
thesizer pin A2 , and so
forth . IC9 is used for the
hundreds of kilohertz and
ICl0 is used for t he tens of
kilohert z. lCl l rem ains to
display the one-kilo hertz
d igit. Remove the wiring
from the O/S-kHz switch
com p lete ly. Put in t he
O/S-kH z wire to the corres
ponding locati on o n the
2036-0 B. You wi ll have to
make a sma ll f ive-wire bun
dl e , e ight inches long, o ut
of the wire s in the micro
pho ne cab le to make the

be c lipped off , as t he lamp
test fun ction is not used .
(To test all lamps, just key
in four e ights in a row. I Us
ing th e pull-up resistors in
t his fashi on m akes fo r a
rough tim e when you take
the decode r/d rive r c hips
o ut and does not acco m
modate my scanne r opt ion
bo ard . (Se e Fig. 8 for
pin ou t s o n bot h chip
sty les .) From the synt he
size r ci rc uit boa rd, remove
a ll of t he pull -up res istors
assoc iated w it h t he thum b
wheel sw itc hes : R401 -409
a nd R411 -41 3. Mak e a
sma ll so lde r bridge with a
piece of w ire a t the sca n
bridge to pin 10 of IC7 if
you a re not us ing the scan
option on t he 2036-0B.

Resolde r the wires from
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sockets o n thi s board . ln
sta ll the socke ts o r directly
insta ll th e c hips . Install
220-0hm, 1,4 ·Watt resistor
R9 to make the decimal
p oint co nnec tio n. Ca
pacitor ( 1 is onl y install ed
if tr iple o r double d igi t ing
is encountered when you
key in a number. The va lue
of this capacitor is depen
dent on whethe r o r not the
SN74lS29B c hips match.
The ca pacitor sho uld be
somewhere in the range of
100 uF to 470 pF. If desired,
SN74lS48 BC O-to-seven
se gme nt d e cod e r/d rivers
may be employed instead
of the 9368s, by running 2k
pull -u p res isto rs to the
LEOs. W hen u sin g t he
SN74LS48 chi ps, pin 3 of
the decode r/d rive r shou ld

Fig. 3. 7805 voltage regulator schematic.
Fig. 4. +5-vo lt "A" supply regulator loca tion inside
speaker area .
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Fig. 5. +5-volt "8" supply regulator location inside
transm itter area.

Address (data)
Inputs
Lam p test
Ripp le blanking
input
Ripp le blanking
output
Outputs

Price
$1.29
$6.95

$1 3.50 + postage
$2.50 ea.
$2.00 ea.
$3.00
$ .50
$ .40
$1 .00
$ . 4 0

LT
RBI

a,b,c,d,e, f,g

than 5 kHz.
To display the operating

freque ncy of 146 .820 MHz,
sim p ly touc h in t he digi t se
que nce 6, 8, 2, 0 on the
keypad . The same is true
for 147.855 MHz; the digit
seq ue nce would be 7, 8,
5, 5. When the push-to-ta lk

o••

Source
Radio Shack
Rad io Shack

Data-Stqna!"
Hea thk it
Hamttton-Avnet
Hemutc n-Avnet
Hemutc n-Avnet
HamiUon-Avnet
Heathkit
Hamuton-Avnet

Fa irch ild
Rad io Shack

• 0• •

•• • •

AO,A1,A2,A3 Address (data)
inputs
Latch enable
(active lo w) input
Ripp le blanking
(active low) input RBO
Ripp le blanking
(active low) out
put

a.b.c.c.e.t.c (ac tive high) cut-
puts

Fig. B. Seven-segment decoder/drivers. Either device may
be used, although 2k pull-up resistors will be needed with
the SN74LS4Bs.

keypad-to-tone integrator
MC14410 is coupled di rect
ly to t he audio input line.
In m ost units with thi s com
ple ted modifi c at ion , t he
tra nsmi tte r deviation need
ed to be lowered. It is ad
visable to check you r devi
ation and set it to no t more

Required Parts

Description
+ e-ven regulator
24-conductor Mic cable
used on One-Hander" • •
Touchtone kit
Fa ir child 9368 LED driver
Quad z-rrrput mul t iplexer
2 018 BCD encoder
5-input NOR
Timer
SN74LS42 BCD-to-decimal
Hex inverter
25-uF, 25-V dc capacitors
Common-cathode 7-segmenl LEOs
Red plastic lens
t -meccnm VA·Walt res istors
.01·uF disc capac itor
220-0 hm VA-Watt resistor
1k V.·Walt resistor
Super Glue

Type
7805
W-1878

FND-357

EK-2036
443-694
SN74LS298
MC14419
SN74LS260
NE555
443-807
SN74LS04

1
4
4
1
1
1
1
1
2
4
1
2
1
1
1
1

Quantity
2
1

send a logic o ne o u t if the
BCD input is between zero
and fou r, and a logic zero
will be sent if it is between
five and nine . IC2 inverts
the signa ls which a re then
sent to a five- input NOR
gate fo r the fina l O/S-kHz
o utp ut. A logic zero eq ua ls
zero kH z and a logic o ne
equa ls a S-kHz signal.

Aud io ge nerated by the

·Data·Signal, Inc. , 2403 Commerce Lane, Albany GA 31707.
• "Order at local Radio Shack with instructions for manager to order from: Radio Shack National
Parts, 1801 South Beach, Ft . Worth TX 76105.

ft"~-- ....OtJ ~Q
A UO IO

Fig. 6. Inside view of mic element and switch, showing the
correct po ints for signal placemen t.

tion. I sta rted with the
2036-MB. Wit h power o n,
the dis play should show
rand o m n u m b er s and
someti mes lette rs . I
checked pin 8 of the N E555
fo r +5 V de, and a lso pin
16 of MC1441 9 for + 5 V
de. If thi s checks out, you
may assume pin 3 o f the
555 is generat ing a cl ock
pu lse. This pu lse is used to
gene rate the keypad strobe
upon depression of a key
pad number. The # and *
a re co nside red inva l id
dig its. and . therefore, they
will no t generate a bit pat
tern when the o pe ra to r
se lec ts a frequency. After
depressing a valid digit, I
looked for a short strobe
pulse, o ne t hat goes fro m
lo w to high and back to
low. The BCD digit will be
on the o utput lines as long
as you hol d your finger on
the pad . Keypad data is fed
to IC7 upon re ce ipt o f a
keypad st ro be pulse . It is
then shifted in o r o ut to the
next stages, IC6, a nd so o n.
For IC7. wh ich is the kHz
digit, the BCD signa ls a re
sent to a BCD-to-decimal
converter (lC3). Th is w ill
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KEYBOAR D

1.
C1

T
SY NT H O/5Hz-- - -- __::=="",..--_KEYBOARD INPUT

,-~, I MAKE THIS BRIDGE IF
NOT USING SCAN OPTION

DISPL AY
DECI MAL POINT ----

R9
~

SYNTH
TENS KHz

SYN TH,
HU NDRED KHz

SY NTH , MH z - , "'=::

Fig. 9. PC board layou t fo r the 2036-D8 board. Top view
shows components side; bottom view shows other side.

o

the HW-2036 to scan any
1-MHz segment of the
band and stop on any car
rier. A sma ll push-on only
switch is added at o ne side
of the mi cr o p ho ne to
cause scann ing to con
tinue. This works fine for
those units that are not
p lagued by birdi e s at
various divisions of one
MHz.

The MicBoa rd (2036-MB)
and Disp lay Board (2036
DB) can be acquired by
writing d irec tly to me.
These boards are doub le
sided and plated th rough.
The price fo r two boards
a nd an instruction booklet
is $16.95. For the intrep id
constructor, PC b o a rd
layouts for the two boards
are shown in Figs. 9 and 10.

My thanks to Jim Bell
K4 FUP for the accompany
ing photograph.•

•o

--o
0

o
0

o

o

o

sw itc h is depressed, the
keypad is now a touc htone
pad. Be ca reful not to ho ld
you r finge r on a digit and
then let go of the push-to
ta lk switch-you will find
yourse lf on some other fre
que ncy.

Conclusio n
Th is mo d if ica t io n has

been on my HW-2036 since
April, 1978, and I appre
ciate the rig more each
d ay. It works beau t if ully,
and really is p leasing to the
eye. The maximu m overa ll
cost for project pa rts
should no t exceed $65 . The
EK-2036 kit, whic h can be
p ur c h a se d fr o m Data
Signa l, Inc ., includes a
1-MHz crysta l, a MC14410
touchtone encoder, and
assorted d isc rete compo
nen ts. The re is anot her op
tion board which a llows
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Fig. 10. PC board layou t for the 2036-M8 board. Lef t view
sho ws component side; right view shows other side.
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It's a Wattmeter.
It's an Swr Bridge.
It's Swattmeter!

- a super home-brew project

• •

••

Photo A. The Swaumeter is mounted in sta tion operating position. The merer o n the Jeft
reads forward power. Reverse power and SWf are shown on the right.

A. R. Pedrick K4LBY
1446 Hagen Lane
Rockledge FL 329.505

O ne of m y f avori te
pastimes in amateur

radio i s designing and
building a ntennas for the
HF spectrum , I have a

5- ba n d trap v erti cal
m ount ed 12 " above
ground. a ground plane
vert ic al on the roof , a
1Ometer "s lo pe r" which is

part of my TV guy-wire
system, a j -band inverted
"vee," also part of the guy
wire system, and a couple
of experimental 3 /2 
wavelength wires on the
roof.

Now, I am working on a
miniature Quad, hoping 1
can find room to mount the
thing. All this means that
Pl-259 coax connectors by
the barrelful are coming in
to the shack. Of cou rse, the
only practical way to com
pare the relative perfor
mance of all these anten
nas is to use a husky coax
switch so that I can readily
go from one antenna to
another during a QSO. and
hopefully get some mean
ingful reports from the guy
on the other end without
making him wait until I
disconnect and reconnect
coax cables.

With thi s thought in
mind, I recently acquired a
B&W Model 595 coaxial
switch which is a e-postuon
in-line model designed for
wall or desk-top mounting .
I preferred the in-line ar-
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Photo B. An inside view of the Swattmeter. The 50-239 connector on the le ft is the input.

rangernent to the axial con
figu rat ion, in orde r to keep
the thing from looking Iike
an octopus squatting on
the shelf.

O nce I had the sw itc h in
hand , I sta rted to think
abo ut a ll the other o ut
board st uff I had co n
nected between my trans
ce ive r and t he a nte nnas.
There was, o f course, the
low-pass filter, then an swr
meter, and finall y a bor
rowed power meter. Now,
with the switc h in place,
the shack was beginning to
resemble something o ut of
Rub e C o ld be rg. Bes ide s
the fac t that it looked like
a mess, did you eve r have
the need to determine just
how long your t ra nsm is
sion line is for matching
purpo ses? Som e o f my
antennas load best when
the tran smi s si on line
length is in mul tiples o f
45'6" for RC-58!U. O ut
board devi ces are handy,
but just how mu ch length
does a switc h Iike the B&W
add, anyw ay? (J' II admit
tha t t he length added by
anyone o utboa rd device is
negligible, but I'm a nit
picker . And wh en yo u add
two or three ot her gad ge ts,
you sta rt talking fee t, not
inch es.)

Ne ed less to say, the
B&W came apart, and I
d iscovered th a t the e ffec
tive tran smi s s ion l ine
length was va ri ab le, de
pend ing on the po sition of
the switc h. Fi g. 1 shows how
the switc h is wired as it
comes from the fa ctory.

When the sw itc h is in
positions 1 o r 6, the effec
tive length is the sho rtest,
and in positions 3 a nd 4,
the longest. As I sa id be
fore, it probably do es not
mean much as a matter of
practical fa ct, but wha t did
matter was so me thing e lse
I noticed: There was a lot of
wasted space in the guts of
that switc h! The space, in
fa ct, looked tailor-made to
contain a couple of meters
and the necessary co m
ponents for an swrjpower

bridge.
And so the Swattmeter

was hatc hed, which is real
ly w hat this article is about
(I do ramble, don't In Li ne
lengt h fo rgotten for the
moment, I took off after
t his new idea like a ho und
sniff in' grass, much to the
exasperation of t he XYL.

You m ig ht ask , why
bo ther? Well, it 's ne a ter
a nd res u lts in less junk out
boa rd from the transce iver.
Be side s, it lo o ked like a
cha lle nge, and then t he re's
t hat line-length facto r . ..

Description and Criteria
T h e accompa ny i ng

p hotographs pretty much
show how the Swattmete r
is cons tructed and what
went into it. There is really
nothing new in its design,
bu t , ra t her , a circui t
modifica tion or two. The
wa ttmeter portion of the
Swatt meter uses the
100-uA dua l mete rs can
niba li zed from the Swan
mod el SWR-1. Also can
nibali ze d from the Swan is
the dual 10 k potentiometer
used for sw r "set." What is
differen t from t he Swan
meter is the toroid current
transformer used as the
d irect ional coupler, rather
than the t ransmissio n line-

type co up le r used in th e
Swan and similar inexpen
sive swr meters. I used t he
mete rs from the Swan be
cause I had them, and they
were a lready calibrated in
te rms of power a nd swr. Of
course, any 100-uA mete rs
may be used. The only
criterion is that they fit into
the space on either side of
the swi tch.

Fig. 2 is the schematic of
the Swattmeter. You will
see that, with some excep
tions, t he ci rcu it is sim ila r
to one described by Brue ne
in Q5T (Apri l, 1959). The
bridge circuit by Bruene
uses a capacit ive vo ltage
divider and a cu rrent de
tector to provide two vo lt
ages proportiona l to the
forward a nd re f le c t e d
voltages or currents of the
transmission line. See Fig.
3.

The ci rcuit in Fig. 2 uses
the stray capacitance be
tween the cu rrent t rans
fo rme r and the line as pa rt
of the vol tage divider.
Most br idge designs try to
eliminate stray capaci
tance so that a cont ro lled
amount can be used in the
design . I figured, why f ight
it? I coudn't figure ou t how
to shie ld everything in the
confines of the B&W

switch, and " if you can't
li ck 'e m, join 'e m!" The
va riab le 6- to 20-pF ce ra m
ic trimmer of Fig. 2 is the
othe r half of the voltage
di vider.

The design here uses a
bifila r-w ou nd c u rre n t
tra nsfo rmer in which the
lo w im ped an c e a t t he
secondary is split into two
eq ua l part s. The cente r tap
on the transformer is a lso
pa rt of the voltage sam p
ling ne twork (st ray capac i
tance plus t he 6- to 20-pF
trimmer) so that the sum
and d iffe rence vo lta ges a re
ava ila b le a t the ends of the
t ra nsf o rm e r seco nda ry
wi nd ing. With the values
show n, the meter main
ta ins it s ca lib ra t io n to
within 10 percent over the
freq ue ncy ran ge of 3 to 30
MHz - a nd probabl y from

Fig. 1. Simplified wifing
diagram, B&W Model 595
coaxial switch. Note: Auto
matic groundin g (n o t
shown] of aJl unused pos i
tions is incorporated.
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creas ing the number of
turns on the toroid. This
c a us es th e in t er -turn
capaci ta nce to inc rease,
however, and causes the
response to fa ll at high fre
q uen c ie s. Co nseq ue ntly ,
the directivity also falls .
The values of RA and RB '
were determined experi
mentally and can vary by
10% . RB should have a
value of 150 Ohms if the
Swattmete r is to be used
pred omin at el y wi t h
72-0hm cable. The values
shown are good for 50- to
53-Ohm coax.

The 1N60 diodes need to
be matched for bo th for
ward a nd reverse re sis
tance . The y sho ul d be
withi n 5% if possible, with
the forw ard re si sta nce
more importa nt than the
reverse.

A word here about by
pass capacitors is in o rde r.
Use good quality ceram ic
capaci to rs rated at 1()(X)
vol ts . So me ce ramic
capaci tors act as fine in
ductors, especia lly at the
highe r f req uencie s, and
ca n c a use a ll so rts of
sp urious readi ngs. This is
particul arly important in
the confined space ava il
able in the B&W switc h
body, with all that rf bound
ing around inside. With
good ca p ac ito rs , no n
inductive re sistors, and the
layout shown, you should
have no prob le ms.

Construction
Assuming you have all

the parts ha ndy, the first
step is to completely
disasse mb le the B&W
swi tc h. I rem oved even the
50-239 coax connec tors by
drilling out the rivets in
o rde r to allow grou nd lugs
to be mounted, one at each
connector. The reason for
this wilt be ev ide nt later on
(remember the o rig ina l
line-length problem). Be
sides, the paint job on the
595 didn't please me, and I
wanted to refini sh the thing
once I got the meter and
control ho les drill ed.

The layout is tight but

nearl y 500 Watts of rf into
a 50-O hm dumm y load
through the Swattmete r
wi th nary an indication of
reverse power.

A three-position swi tc h
is used as a fun ction/range
se lecto r allowing fo r two
power ranges and a n SWR
position. Position 1 of the
swit c h all ow s forward
powe r measurem ent of 500
Watts and reve rse power of
100 Watts. Posit ion 2 reads
1000 Wa tts forward a nd
1()(X) Watts reverse, a nd
position 3 is fo r standa rd
swr measu rements using
the " set" cont rol variab le
potentiometer to ca librate
the left-hand me ter in the
conve nt ional man ner. Swr
is then read dire ctl y from
the right-hand meter. Alter
nat ively, the " swr se t"
potent iom eter dial a lso
can be calibrated in Watts
if desired. When the func
tion switch is set at swr and
the pot is wide open, max
imum sensitivity (both for
ward and reverse) is le ss
tha n 5 Watts full sca le.

The wa ttmeter can be
made more sensit ive by in-
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Photo C. A closeup view of nine-lug terminal strip and current trans former. The input
50-239 connector is on the lower right.

1 to 50 MHz, a lthough I
have used only the former .
The degree of isolation be
tween forwa rd and reverse

44



Photo D. Detailed view of the two-lug terminal strip and c urrent transformer.

Fig. 3. Capacitive voltage divider with current trans former.
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of t he terminal stri p lugs
and the RG-8/U inner con
du ctor acts as a half-turn
loop, o r primary, for the
toro id . Actual dimensions
are not crit ica l, but the wir
ing to and from the te r
min al strip lugs shou ld be
so ldere d at the base rivet
of eac h lug and no t where
the RG-8/U cente r co nduc
tor is so ldered. The toroid
is held in place by a few
dabs o f sil icone cement.

The current transfo rmer
is wo und on a T-68-2 (red)
core which is rated for use
between 1 and 30 MHz. Cut
t wo p ieces o f no . 24
ena meled wire abou t 60
cm (24") lo ng. Put two ends
toget he r in a vise and twist
un til you have about 1
twist pe r cm (2% twists
per inch). Wind 22 turns on
the to roid, leaving about
2'Jl cm (1 /1) out of the
toroid o n both ends o f the
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input 50-239 in t he same
manner as the othe r cab les.
The except ion is t he other
end, which goes to one lug
of a two- lug te rminal strip
as show n in the pho to . The
second lug of the termina l
strip is wired with bare wi re
to t he inpu t te rmina l of the
switch.

You may have to im
provise a litt le with thi s
two- lug ter m in al st r ip,
which is used to hold t he
toroid t ransformer. I fo und
mine in my junk box and it
was a perfect fit.

As yo u can see in the
pho tos, t he cu rren t
transformer is slipped over
a short piece of RG-8/U
center conductor and the
st ripped ends of the RG-8/U
are the n sol dered to the
two-lug te rminal st rip. Fig.
4 illust rates a littl e more
clea rly how this is done .
The physica l configu ra t ion

switch in a clockwise d irec
tion using 5" lengths of RG
5BC/U, which is more flexi
ble than the others. The
oute r conductor of each
le ngth of coax is grou nded
to its respective $0-239
grou nd lug, but stripped
back out of the way o n the
end which connects to t he
sw itch. This p rov ides for
shie lded leads all the same
length within the Swatt
meter (I to ld you we wou ld
get back to that) a nd
e nab les the switch-wiring
to be ro uted easi ly out of
the way of the o ther com
ponents . The effective
transmission line length of
the sw itch when wired in
this manner is approx
imatel y 1 foot in all posi
tions, give o r take an inch.

Don't forget that the
B&W switch actually has
two decks, one of whic h
grou nds a ll unused posi
tions . In the o rig inal
switch, t his second deck
was grounded at the switch
at a lug on the switch
space r. I p re ferred to
eliminate that lug a nd
ground the second dec k to
the nea rest 50-239 ground
lug.

The input side of the
switch uses a 3" length of
RG-5BC/U , prepared as
above a nd fastened to t he

workab le, a nd depends
pretty mu ch on the size o f
your meters and othe r
components. The meters I
used mount in a 1 %-inch
diameter hole (which was
convenient, since I ha p
pened to have a Green lee
punch just the righ t size).
Needless to say, but I' ll say
it anyway, check all dimen
sions careful/yoYou get on
ly one chance fo r proper
clea rances.

O nce all the ho les a re
dri lled, the orig inal fin is h
can be removed (you r op
tion) with lacq ue r thinner,
and the unit primed and re
finished. I used Walsco
Co llins Inst rument c har
coa l gray wrinkle varnis h
which comes in a conve
nie nt spray can .

Once the paint is dry,
you may wish to apply the
pane l markings before the
components are mounted.
It is easier if you know
what you want and where
you want it. Dry-mount le t
te ring is easy to app ly even
to wrink le finish, but
should be sprayed afte r
wards with a clear fi nish to
protect the let ter ing. I
usually do it the hard way,
and put the marki ngs on
last just in case I want to
change something at the
last minute.

The 50-239 coaxial chas
sis connectors shou ld be
mounted using 6-32 ha rd
ware with lock washers and
a gro und lug for each con
nector. Make su re there is
no paint on the inside of
the case, which may cause
a poor metal-to-metal con
tact. Mount all the other
components as shown in
the photos, except fo r the
nine-lug term inal st rip. (It
will be mounted after the
switc h has been wired .)

First, af ter a ll the hard
ware is secu re, wire the
coax switch. The input to
the switch is now the fi rst
50-239 connector on the
left. This was done to al low
roo m fo r the cu rren t tra ns
forme r. All o utput connec
to rs were wired to the
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TO 9-LUG
TE RMIN Al STRIP

Photo E. Calibration of forwa rd power meter.

to dete rmine by t rial whic h
lead is fo rward and whic h
IS reverse .

Use sho rt leads for all
bypass capacitors, and
ground at the closest po int
poss ib le. Do not add addi
tional capaci tors . They
aren't needed and could
make prob lems. Route all
wires from and to the nine
lug termin al st rip under t he
terminal st rip away from
the to roid. Make the layout
as uniform and symmet ri
cal as possib le. The last
components to be solde red
in p lace shou ld be the trim
pots used to calibrate the
two power positions of the
function switch. Fig. 5 and
the photos show the loca
t ion of these trimpots.

I used the min iatu re pots
ava ilab le at lafayette
because they we re the
sma ll est 1 could get my
ha nds on inexpensively. I
cut off the center connec
tor of each pot, and made a
so lder bridge from the re
mai ning pa rt of t he center
lug to one side of the pot to
conse rve space. All four
pots are held in place with
so lder . Forget the old
adage of a " good mec hani
ca l connection." "Solder is
enough," is my motto.

Setup and Calib ration
Assuming that al l othe r

wiring is complete, tack
so lde r the two rema ining
to roid wires to the ter
mina ls as shown in Fig. 5.
You have a SO/50 cha nce of
getting it right the first
time, but Mu rphy's law is
st ill in effect , so don't
count on it.

Now comes the " smoke"
test. Hook up the input
connector to an rf sou rce
of at least 5 Watts and a
50-Ohm dummy load to
one of the outpu t connec
to rs. Make sure the Swatt
meter switch is in the ap
propriate position or e lse
the re will be smoke , and it
won't be coming from the
power meter! (Don't ask
me how I know!)

Set you r rf source,
tra nsmitter, o r transce ive r

t he two- lug te rminal str ip
as de scribed above.

Afte r t he toro id is in
p lace, the rest of the Swatt
meter wiring is conven
tional. Wire the ha rd-to
re ach items first, such as
the meter bypass capaci
to rs and leads, which are
located under the seven
lug termina l str ip once it is
insta lled. I used a se ries
3000, ni ne-lu g te rmi na l
st ri p wi t h a cad mium
plated stee l mounting base
for poin t-to-poi nt wiring
(ava ila b le f ro m Al lied/
Rad io Shac k). I d id con
sider a PC board, bu t de
cided against it since t he
wiring is so si mp le. Also,
the stee l mounting base of
the terminal st rip ma kes a
f ine ba lanced ground
po int, as you can see in t he
photos .

The mounting holes on
the term ina l strip are bent
at ri gh t ang les away from
t he lu gs. O ne s ide is
mounted under the bottom
nut hold ing t he first (inp ut)
50-239 co nnector. The
othe r side is secured with
6--32 ha rdware t hrough a
ho le d rilled in t he fro nt of
t he enc los u re . Use
lock washers between the
terminal str ip mounting
holes and the steel en
closure/SO-239 connector,
as well as under each nut.

The center lug of the
ni ne-lu g termina l strip is
the junction o r tie point fo r
the toro id cente r tap. The
2.2k re sistor shou ld be
mo unted on t he underside
of the termina l stri p, using
sho rt leads. Use the meta l
base of t he te rmina l st rip
as the ground po int. Simi
larl y, t he 6-- to 70-pF ce
ra mic tr imme r capacitor
is mo unted o n the top side
of the terminal strip . Again,
use the meta l base of the
te rmi na l strip just o ppos ite
o f the center lug as a
grou nd poi nt fo r the
capac itor.

Do no t connect t he two
o uter wires of t he toroid
unt il al l other wiri ng is
completed. You will have
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dro p of so lder. This is the
cen ter tap. Check fo r con
tinuity on the two remain
ing wires . The resu lt is two
bifilar wi ndings in se ries,
with a cente r tap, o r 44
total turns. Total indu c
tance is approximately 11
uH .

The toroid coil shou ld
then be slipped over a
short length of RG-8/U coax
with the outer insulation
and bra id removed, and
mounted and so ldered to

:::J~-- SO'.-IlE R

8ARE WIRE
TO SW' TCH

ol---l~i-tJ~

MOU.. TS 0 "
SW'fCH SPACER......------1oQ

Fig. 4. Mounting the current transformer.

winding . The turns should
be close-wound around the
inner circumference of the
co re, and evenly spaced
a long the o uter c ir
cumference .

Carefully remove a ll t he
enamel back towards the
to roid, select a wire from
each end of the winding,
and test with an ohmmeter
to find two wires that do
not show continu ity. Con
nect these two wires to
gether and ho ld with a
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Photo F. Cafibra tion of re verse power and swr meter.

STEEl 8.s[

bench mark is as good as
any.

An alternative is to use a
vol tage divider, say 10 :1 , in
fro nt of the diode detector ,
but that messes up the
total load since the vo ltage
div ide r then appea rs in
para llel with the SQ-Ohm
dum my load. You can do it
if you wa nt to recalculate
the load , fo r example, but
it rea lly isn't necessary .
The Swattmeter isn 't
meant to re pla ce a rea lly
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Fig. 5. Wiring diagram, nine-fug terminal strip.

m erc ia! YTYMs are st rict ly
limited. The re ason is tha t
the pe ak reverse voltage
appea ri ng ac ross the pro be
d iod e will exceed the
diode b rea kdown rating fo r
a peak rf power of muc h
over 10 Watts. (Ten Watts
rf ac ross a 50-O hm dum my
load will p roduce about
22.4 volts dc.) Fortunate ly,
all we need is one bench
mark if we assume the
wattmeter to be reason
ably li nea r; and a 1Q-Watt

'.••fOG£'~u..CT'''''
S .. ,TC"

can use Ta ble 1 to deter
mine actual power and swr,
or you can remake the lin
ear scales using dry-transfe r
press-en lettering . It is n' t
really all that difficult.
Calibration is a heck of a
lot less difficul t if the
meter sc a le s read power in
stead of microamperes .

There are at least three
ways to ca libra te the
Swattmeter. In each case,
t he wattmeter is ca li bra ted
by feed ing power through
the meter into a d ummy
load . It a lso is possibl e to
inf er ca l ib ra t io n by
me asuring the dc o ut put o f
the for ward de tec to r,
which can be measured
with a high-impedance de
voltmeter (more o n this
later). In all cases except
t he la s t, the ref lected
power meter is calib rated
by reversing the exte rnal
connections to the coaxial
line .

The fi rst me thod is to
beg o r borrow a nothe r
wattmeter to use as a ca li
brated reference. Simply
con nect th e b orro we d
mete r in se ries with the
power meter between you r
tr a nsmitter a nd dumm y
load . Set the range switc h
to Q-SOO Watts and crank
u p your transm itter for a
10 -Wa tt o u t p ut as in
dica ted by the bor rowed
meter . Adj ust R1 for a
1Q-Watt indication on the
0-50 sca le of the power
mete r. Move the ra nge
switch to Q-1000 Watts a nd
adjust R2 fo r a 10-Watt
reading on the Q-1oo scale.
Reverse the coaxial con
nections to the Swattmeter
a nd calibrate fo r refle cted
power in the same manner,
using R3 fi rst fo r the
Q-100-Watt posit ion, and
R4 for the 0-1000-Watt
position.

The second method re
quire s an rf voltmete r and
m e a suring th e p ower
dissipa ted in the dumm y
load by measu ri ng t he rf
voltage ac ross the load .
However, most rf probes
designed fo r use with com-

on 10 meters and the
Swa tt m e t e r fu nctio n
switch to SWR. Run the swr
meter " se t" pot up fu ll
clockwi se, and key the
transmitter. A lot of power
is neither needed nor
desired at this point. Use a
rf output level that you can
co mfo rtab ly maintain fo r a
period of time without wor
rying about your final s sag
glOg.

If all has gone well , t he
fo rwa rd power me ter (on
the left) sho u ld register,
and the refle cted power
me te r mayor may not
re g is ter. Ca re fu lly and
slowly, ad just t he 6- to 7Q
pF t rimm e r capacitor and
watc h t he meters fo r
resu lts . If the toro id is con
ne cted c o rre c t ly , t he
reading on the reflected
power meter shou ld nu ll
out. If the null is experi
enced on the forward side,
reverse the toroid co nnec
tions and try again . Use
minimum power and try to
hit the null sq ua re in the
midd le. You will find that
the null is fairly sharp o n 10
meters, but gets broader as
the frequency is reduced.
Not to worry. O nce bal
anced at 28 MHz, the
bridge is okay at a ll othe r
frequencies .

At this poi nt the bridge is
balanced, and a ll we have
to do is ca lib rate the two
power positions. If you
ha ve used meters which
are calibrated at Q-loo uA,
calibration for power will
be nonlinear because the
meter sa m ples voltage,
whereas power is propor
tional to voltage squared.
Table 1 shows the re lat io n
ship between a Q-1oo linear
mete r sc a le and power.
Two power ranges a re
show n: 0-50 Watts a nd
0-100 Watts . The meters I
used were a lready ca librat
ed in te rms of power a nd
'swr Ifrom the Swan SW R-1),
and the power ranges were
ca lcu lated to match the ex
isting scales.

If you have to use meters
calibrated at 0-100 uA, you
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Tab le 2. Forward detector
dc-ou tput vs. power.

Swr 0-100 Meter
Reading

1:3 50
1:2 34
1:1.5 20

Table 1. Meter scale calibra
tio n.

fun ction and simp ly have
a forward and reflec ted
wattmeter. You even can
e lim inate both cont ro ls,
and re pl a ce them w it h
fi xed-v al ue com po nents
for a " o ne range" Swett
m e ter. Differen t p ower
ranges are easy a lso-j ust
adjust R1 t hroug h R4 for
w at tever (p un intended)
full sc a le power level yo u
desire. And there are st ill
more.. . le t me see, now. If
I put a 20-d B coupler in
there, maybe 1 can come
up with a spa re receiver
ta p. Then there IS the
p o s si bilit y o f a d d ing
an other di ode and a capac
ito r and an o p amp to re ad
peak power... no, on the
other hand , I guess t he XYl
wouldn't sta nd fo r it!.

good high-accuracy watt
meter in the first place.

The procedure using the
second method of calibra
t io n is the same a s outlined
a bo ve, ustng a sec o nd
wattmeter . The reference,
however, IS your VTVM
rather than the borrowed
wattmeter. Connect your
VTVM with the rf probe
across the 50-Ohm dummy
load . ( I t won't hurt to
measure the actual re sts
tance o f the dummy load
first, since it may vary be
tween 40 a nd 60 O hms,
especiall y if it has been
well-used over a period of
years. Even good quality
resistors cha nge value as
they a re he ated and coo led
periodically.) Adjust your
tra nsmitter drive to pro
duce a 22.4-volt reading on
your VTVM representing
10 Watts of rf and proceed
as above to adjust trim
pots R1 through R4 . Use a
very short co ax jumper be
tween the Swa ttmeter and
the dummy load for best
resul ts . If yo u r dummy
load resi stance is off by
more than 10% (45-55
Ohms), use Ohm's l aw to
re cal cul a t e the proper
vo ltage for 10 Watts of rf .

The third method that
can be used reasonably to
ca librate th e Swattmete r is
to infer the peak line vo lt
age from the dc output of
t he fo rwa rd d etec tor ,
whi ch ca n be measured
with a high im peda nce dc
vo ltmeter. If you have ex
amined t he Swa tt m e te r
sc he mat ic closely, you will
have noticed that the 10k
O hm " Sw r Set" controls
act as lo ad resi stors for the
two diodes for all positions
o f the range se lec t o r
sw itc h. Th is load s t h e
diodes o n t he mo st linear
portion o f their response
curve, a nd th e ca libra t ing
resistors, R1 through R4,
plus their respective 100
uA meters, act as simple dc
vo lt meters measuring the
vo ltages acro ss e ac h 10k
cont ro l.

No, Virginia, yo u can't
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use the Swattmeter meters
for self-calibration, but
you can calculate the
voltage to be expected
across the 10k " Swr Set"
co nt ro ls for a given rf
power level through the
wattmeter. Not wishing to
bore you with the math in
volved , I have shown In

Table 2 thi s relationship for
the Sw a tt me t e r as
constructed.

From Table 2, you will
see that 10 Watts of rf pro
duces 0.66 volts at the out
put of the forward detector
(or at the reverse detector
if the inpu t/output rf leads
are re versed) . For 100
Watts, the voltage sho uld
be 2.3, for 500 Watts, 5.2
volts, and for 1000 Watts,
7.5 volts. Assuming that
you have built a nearly ex
act copy of the Swatt
meter, simply hook up a de
sou rce across both " Swr
Set" potentiometers, a lo ng
with an accurate VTVM o r
DVM (no rf needed). Set
the range se lec to r switc h
to 500/100 a nd the de
so urce to 2.3 V. Adjust R1
and R3 for a 100 Watt
reading on both meters.
Next, set the range selector
to 1000/100 and adjust R2
and R4 for a 1DO-Watt in
di cation . Run your d c
source up to 7.5 volts and
check both meters for
1000-Watt indications.

You may have to jockey
R1 through R4 a littl e for
co mp ro mise readings us
ing the voltages given in
Fig. 6. The readings will
vary a little because of the
load p roduced by the
100-uA meter movement,
but don't worry too much
about it. Remember, the
Swattmeter is not intended
to be a pre cisron In 
st rum e nt - jus t a handy
co mb ina t io n gadget co n
ve nie nt for tuning up and
practical as a performance
monitor for yo ur sta t io n.

Once the ca libra t io n is
com p le te, put the back on
and install it in a handy
location. I installed mine
(as you can see from the

photos) o n a sw ive l mount,
using M-359 angle adapters
to keep the coax neat.

Potential Problems
When first co nst ructed,

the Swattmeter was errati c
on some frequencie s - the
cause being poor ceram ic
bypass ca pac ito rs. If you
experience power peaks,
and know it's not caused
by your tran smitt er ,
repl ace the c a pac ito rs .
Another probl em e x
perienced wa s a negative
swr indication a t very low
power level s ! Thi s wa s
c a used by s lig ht ly un
matched diodes wh ich
" t urned o n" a t different
voltages . If this happens to
you , e ithe r increase the
power level to get eac h
diode turned on or rematch
your diodes.

Speaking of diodes, it is
po ssible (although I' ve
never experienced it) t ha t
the diodes In a ny direc
tional wattmeter are likel y
to produce harmonics of
the applied fr equen c y .
Change the diodes if you
sus pec t thi s is happening.

A s I s a id bef or e ,
Murphy's law is st ill in ef
fe ct, a nd you co uld run in
to so me different prob
lems. I have cove red all
those that I experienced.

Conclusion
My Swattmeter is a com

fort when I'm on the air. I
can tune up th e rig into a
dummy load using ve ry lit
ti e power , s w itc h t o
whatever antenna I want to
use, and load the final s in
just a few seconds. It is
rea ssuring to know your
finals are putting out just
about what they should,
and that there is minimum
reflected power on the
line.

Va ria t io ns are possible,
if you don't like the design
or if it doesn't fill you r
need. You can leave o ut
the range switch and simp ly
calibrate the "Swr Set"
control for va rio us power
levels . You can e li m ina te,
on the other hand, the swr

Power.
Watts

1000/500
900/450
800/400
700/350
600/300
500/250
400/200
300/ 150
250/1 25
200/ 100

l 00/SO
50/25

25/12.5
20110

Power,
Watts

1000
9<lO
800
700
600
500
400
300
200
100

50
10

0·100 Meter
Reading

100
' 5
8.
84
78
71
63
55
50
45
32
22
16
14

Forward Detector
Dc Output

7.5 V
7.0 V
6.6 V
6.2 V
5.7 V
5.2 V
4.7 V
4.0V
3.3 V
2.3 V
1.6 V

0.66 V
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James S. Beeson III WA5QAP
165 Shady Lane
Dayton TX 77535

The Double-Sawbuck
QRM Annihilator

- 3-IC circuit yields perfect cw

Fig. 1. Schematic diagram of CW circuit. R6 is a Bourns
3339P-1-102 PC board pot. Capacitor values are in micro
farads; resistor values a re in Ohms. The 555 and 567 are
mini-DIP chips.

567 via coup li ng capac itor
( 1 . The 567 is a tone de
coder which o ut p u ts a
negative-going signal from
5 vo lts to 0 volts . The par
ticula r frequency that is
able to activate the output
depends upon a co mbina
tion of Rl a nd (3. The
center frequ ency ca n be
determined by the equa
tion: ce nte r freq uency =
1 .1 fRl xC3.

I used a center freque n
cy of 2300 Hz. (2 is ca lled
the low-pass filter, and it
d etermines the bandwid th
tha t the 567 w il l pass at the
cente r frequency. (4 is
ca lled the o ut put filter,
and it a ttenuates frequen
cies that lie outside the
de sired band of f requen
cres.

No rmally , pin 8 of the
567 is high. When you tune
across a CW signal so that

Fig. 2. 5 volts at 1 Amp dc power supply,

put to you via speaker or
headphones a clear, un
c lutte red CW signal . It wil l
work with very weak sig
nals that are almos t im
po ssible to copy . It has an
ex t reme ly narrow ba nd
wid th so that it ca n eas ily
se pa ra te two ve ry close
signa ls , espec ia lly when
you a re tr ying to copy the
weake r of the two If some
one has a poo r-sounding
sig na l (ch irp), yo u w ill
never know it. It wi ll re
ce ive RTTY, and you can
tape a good signa l o ff the
air for practice late r. It re
q ui res ve ry littl e powe r,
less than a Watt, so you
can use an ac supp ly-or a
small battery will do .

Circuit Description
See Fig. 1 as you read the

fo llowing description .
Audio enters pin 3 of thec

ce

"

..".

."

LJ

Overall Description
Basicall y, what this ci r

cuit d oes is take a CW sig
nal from your rece iver via
the phones jack, and o ut-

pensive. All parts here can
be obtained from you r
nearby Rad io Shack for
less t ha n $1 0 , as we ll as a
copy of the ir boo k, In
tegra ted Circuits, Volume 3,
Projec ts ($1.50), whi ch
helped me to understand
the 567 better ,

• •

"" '"M "j , • .. ~ •
" I• " "
,~ • •.. ~. '.04 m

'" • • •, a " of,
"• • ,

r-"
,

.,
"·tV ~. .. "... ". 2 5 v...

.~o

er 00 .".'"• )."

H aving been a ha m for
a lmost 13 years , I

guess you cou ld say that I
am set in my ways in some
areas, O ne of t hese just
happens to be CW oI do not
wo rk much CW, bu t when I
do, I like to ha ve a st ro ng
c lea r signa l to do it w ith.
This littl e c irc uit ca n give
you just that.

I like projects that use
components th a t are eas ily
obtainab le and not too ex-
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51 2 ,95
16_9 5

our Best Seller
your Best Deal

- - CLOCK KITS

FM MINI MIKE KIT
A s u pe r n,g h pe'lofm.nce F M
wlfe le • • mike k,l' T,an.m.ts a Slable
", g na l u p to 300 ya 'ds w,ln e , c e p
Iton ~ 1 aud 'O qua llly by me. ~ s 01 ,Is
b oo ll In elecltel mtke K'l tnclud e.
case , m,ke , o n-o Il SW,lch _an tenna
batle ry .nd .upe, ,ns" uc llo ns TI>,s
'5 the f,nest un ll a" a dable

FM_3 kll
FM-3 w ired and te sled

Try yo ur haud at buMong Ihe Itn<>St 10 0 k,ng
clO Ck on th e marl<,,1 Its salm ton"h anodIZ ed

a lum inum c.se lo ok s g'e a l .nywhe,e, wMtle $O ' 4"
LEO d,g ll' pro.,de • h 'g hly re ada b le d 'Splay Th" IS a
co mple 'e k'l , no e.t' .s nee ded _a nd It o n ly la ke. 1-2
ho u," to assemb le Vou' chO ice of c a se COlO,"
s ll.e ' . g o k1 , b ,onze , bla cl< , b lue (. p" ctfy)
Cloc k kll , 12 ·' 24 hour, DC-5 S22 .95
ClOck Wi ll> 10 mm 10 l lmer, 12 -'24 I>our

OC_IO 21 ,95
Ala , m c loc k . 12 hOUt only. OC-e 24, 95
12V DC ca r c loc k , DC-l 27 ,95
FOf Wife d a nd lested c lOC k' . dd $1000 to kit o"e e

5 22_95
6 .9 5

12'1200
1015200

SIREN KIT
P' oduce. upw.'d and oownwa' <1 ..
wa,Icha ' ac te rt. l,c 01• po l,ce ."en
5 W pea k. ud 'o outp ul. 'u n. on 3-15
.ott• . use . 3-~5 onm .pea>e.
CnmOI~t~ k,t $M-3 $2 95

SUPER SLEUTH I!!J~'
A . upe, sensot ,.e am_ " .--
p l,lIe, wh,ch w,11 p.c>
u p a p,n d ,OP a t IS leet '
G' ,,"' 1o , mo n,ton ng baby '. '00", Or
a. gene,al pu, po. e amp ll l"" Full 2
W tms <>ulPUI. ,un . "" 6 10 15 .O~s

u..... 8-45 o hm spea'e'
C"",ple'e k'l. BN-9 15.95

POWER SUPPLY KIT
ComPiete I"ple ' egu- • /11:...,.,
~~~~~ ~~:~up~y ::.r~·8~
.o~. at 200 maand + SV al l
Amp E<cellenl load ,e9Ola tl""
good I,lter ,ng . nd . mall s "e Le••
Ira n.Iormers feQwe. 6 3V {o 1 A
and 24 VCT
Complele • •, PS_3LT 56 ,95

OP-AMP SPECIAL
14 1 m,n, d, p
B I ·FE T m,n, d lp , 7~ 1 1 1P"

VIDEO TERMINAL

30 Wan 2 mi. PWR AMP

The ctoc k than got ,t all 6 _!">" LEOs, 12 . 24 hou r,
snooze 2 4 h OO f alarm . 4 yeaf c a le nd a '_ ballery
bac kup. a nd to ts more The SlOpe, 7001 ch ip is use d
SOle !">,4,2 ,nc ne s
Com pl.. te k,t , le s s Case (no t a .a,table)
DC-9 134.95 "

CALENDAR ALARM CLOCK

'" ,complete ly sell-<:ontained. sta nd alone Wl ll<l ter·
m.nal card . Aequ" " s on lya n ASCII ~",.oo a'd and TV
sel lo bolc om.. a comple te 'e,mi nal unil . Tw" unilS
avai lable , common features " r,, : sin gle 5V supply,
XTAL contro lled sync and baud ra tes (10 9600 ),
complete compuler and keyboard control 01CuNlO'
Parity errOr cont,ol and dis;Jlay. Accepts and 9"'''8'
ates "",ial ASCII ~U5 parallel keyboard inpul The
3216 is 32 c har. by 16 li ne5 , 2 pa9'" w,'h ""'mary
dump lUlu ' '' . Th" fA16 is fA c ha'. by ' 6 lines, "'ith
scrolling, uppe r and Iowa' case (o pt,onal ) and has
RS-232 and 20ma loop ,nt"rlaces On board. Kits
inClude sockets and comple'e documentati on
RE 3216. !." mlna l card 114'.15
AE 6416, t.. ,minal card l lt.95
Lo e r Ca se o p tton . 6 41 6 o n ly 13.115
Po " S upply Kit 14 .115
Vid e o lRf Mo d u lato r. VO_l ' .15
Ass..mbled , tesle d units. a dd 6 0 .00

Si mple CI.a . s C po w..r amp le at",e s 8 ltme. po .....r
ga tn . 1 W m 10 r 8 out 2 m lo r 15 0u t , 4 W tn lor 300ul
Max o u lpu tol 3 5 W_,nc, ed, ble . a lue . comple te W'lh
a ll part • . Ie .. case and T_R , e lay
PII-! . 30 W pwr a mp k'i
TR· l , RF se nse d T-R rela V kit

5279 5
2 ,50

$22,95
529 95

5595

5 59.95
49.95

Co n. ,, " s any TV '0 .ldeo mon itor
Sup", sta ble, tunable o.er e h 4_6
R un. "" 5- t 5V. ac cepls std " ,deo
Signal 8est uM o n the ma'!<et'
Complete k't . VO- I 56.95

TON E DECODER .:,{'
A comp~le ili:;j"
to nedecode,on ~
a S1 n~e PC t>oa 'd
Featu res 400-5000
Hl ad just ab le rang e Via
20 lurn pot. vollage ' eg" 'a loon 561
IC Use lu ' lo , lo uch-ton e ,,",cod'ng
'one burst det" c!lOn. FS K elc Can
also t>e u...d a. a Siable ' one en_
code, Runs on 5 10 12 votts
Comp lele kit TO- I 55 _95

WHISPER LIGHT KIT
An ,nle'''SI,ng U . small m'ke p tek.
u p sou M ••nd con.e,ts the ", to
hg ht The lo uder the sound lhe
bflg hto r the tog hl Co mple ,ely sell ·
co nla lned . mc lud... m.>e . run. on
1 , OV"'-C , contro ls u p 1o 300 w. tt.
Com 'ete k,j WL·1 56.9S

Under dash
car clock
12 '- 24 hou ' clocl< In a beau·
Ilfu l p la . hc c ase feal u res . 6
ju mbo REO LEOS_ h ig h accu,aey (1 m,n ' mo) . easy 3
w" e ho o kuP . d ,. p lay b lan.s wllh ,g n, t lon, and supef
Ins!r ucho ns Dpl lon a l d ,mmer a u tomal'e a lly a d luSI.
d ispl ay 10 am b'ent Ilg h l le. e l
DC-1 1 cioc k w,lh mIg b rae kel
OM- t d ,mm..r adapte,

The UN-K IT, onl y
5 sold e r c oronecli oros
Here 's a .upe' loo king ' lO g g ed and accurate au to
cloc k wh ,c h os a s na p to bUIld and ,n . ta ll C lOC k
mo. e ment os co mple le ly as.emb le d _\'Ou on ly solder
3 wore. an d 2 sw,tches . ta kes aboul \ 5 monu te. '
O,sp la y IS b"gnt green w ltn aulomahc b righ tn ess
conlrol p holoc..II-a5Su re. you 01 a h igh ly ,.. adable
d,splay. day or nog ht Comes In a salin M ,.h an _
od IZed a lumon u m case wh ' c h c a n be allac hed 5
d ,fle ,ent wa y' usong 2 SId e d lape Cho ,ce 01 sol.er,
b la Cl< Or go ld c ase (spee,fy)
DC-3 kit, 12 hour fOfma '
DC·3 w"e d and lesled
l1 0V AC adapler

CAR
CLOCK

e .lend th e , a ng e of \'Our
co un le r to 600 mHl Works
w,th a n y COun te r Incl ud e s 2
tranSislor p re-am p 10 g..e Slope , se ns , lyp ic a lly 2 0
m. al 150 mHl Spec ily + 10 0' + 100 rat ,o
PS- I B, 600 mHl p,e.ca ie r
PS - l BK, 61lO m Hz p re$Oa le r kll

PRESCALER

See mu..c co me al" e ' 3 <1llte, enl
hg hls lhc l;e r w,th mus,c One hg ht
tor lOWS , one 10 ' tM m'<1-'a n9" and
one tor ' he highs Each channe l
,nd,v,dua ll y adlu..able . and d".e.
up to 300W G'ea, '''' p. n ..... band
mus,c. note Clubs . nd mo ,,,
Comp lele k,t. ML-1 51.95

T'a nsm,ts up to 300' ~
to any FM b' oadcas'
'ad 10 , uses any ~pe 01 ' 1
m.ke Runs on 10 9V """"" ..
Type FM_2 has added sen-
. 'I"e m"e p,eamp $log e
FM_l k'IS2_95 FM_2 lut 54_95

LED BliNKY KI T
Agreat a ttenl lon 9"lle, wh,ch alte r_
nately t'ashes 2 jcmbO LEOs U...
1o. name O.dges. :>UUo ns wa<n ,n_
pane' hghl •. any' h,ng' Runs "" 3 1o
15.011s
Cnm lete k,r BL-l

COLOR ORGAN/MUSIC UGHTS



it generates the proper
tone, pin 8 will go to zero
with each dot o r dash. So
you end up with negative
going CW !

The s igna l enters the
7404, a hex in verter, at pin
13, and leaves at pin 1 2 as a
positive-going CW sig nal.

From here, th e sig na l
enters the 555 at pin 4.

Data for the 555 can be
obtained from The Linear
Contro l Circuits Data Book ,
published by Texa s In-

Mik~ Makmey A CjP
PO Box 33
&rtJt'SVill~ OK 74003

st rume nts. The 555 can be
set up to run in many dif
ferent modes. Here it is
used to produce a tone
every time it sees an input
at pin 4. The frequency of
thi s to ne is determined by
the equation : frequency =
1.44/C5(R5 + 2R4)

So, by changing the
val ues of the co mponen ts
suc h as R4, you can va ry
the tone of the o utput in
case you do not like my
tone ! You could even ma ke

R4 a pot, but I did not, to
keep the cost low .

The 555 outputs the to ne
at pin 3, and its volume to
your speake r is co nt ro lled
by R6. Ca pac itor C7 was
used as a filt er because I
used a 5-vo lt power supply.
If you use a battery, it will
not be necessary. And that
is it ; from the speake r
comes un crowded, clear
CW!

Fig. 2 shows a simple
5-vol t power su pply if you

do not already have one.

Summary
You will find that the cir

cuit ha s a ve ry nar row
bandwidth so you have to
be exactly at the correc t
" spot" to get an output . I
have enjoyed using thi s ci r
cuit for a couple of months
now , and , who knows, it
might relight the CW flame
in yo u, now that you do not
ha ve to listen to everyone
o n the band a t o nce1 .

Center Insulator
for your Next Antenna

- do it yourself with PVC

He re is a sc heme fo r a
cente r insu lator for

you r d ipole o r center-fed
antenna that does the job
beautifu lly and is inexpe n
sive and easy to make.

The parts are of the 'h 
inch, heavy-duty, schedu le
40 PVC plastic va riety, and
should be avai lab le at your

__ S1 ~ ., ~ . n 'H
' '' ''~ G 'O ~
'... · .LU U'L(

Fig. 1. Details of center in
sulator.
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local plumbing supply or
large hardware store. Try
to obta in parts that are
grey in color, as t he ultra
violet radiation from the
sun is ha rder o n the white .
Paint ing the white PVC
with a da rk enamel will
help here. The strain relief
fitting may requ ire a trip to
your local electrical sup
ply store. My fitting is a
Ralco brand made of cast
aluminum which cost 89
cents . This fitting cost less
than a pair of coax fittings
and is waterproof to boot.
Taking the fitting apart will
show you how it works
much more easily than I
can describe, so I won 't go
into that. Fittings are avail
able that will accept the

large r RG-B size coax also,
but I use 5BC/U, with which
the '';' -inch ho le in the rub
ber grommet works nicely.

Run the e lement wires
tho ugh thei r re spe c t ive
end cap holes and tie an
overhand knot about 1
inch from the end of each
wire . (Hope you use st rand
ed flexible insulated wire,
hi.) Pass the coax through
the strain relief fitting and
out the unglued end of the
" T". Strip 2 inches of the
jacket off the coax and
separate the shield and
ce nte r conductor. Strip Vi
inch of insulation off the di
pole ends and make the con
nection to the coax. Tape up
the connections, and then
carefull y pull the works

back into the center of the
" T" and c o mp le te as
sembly.

Tighten the compression
ring on the stra in relief , and
you're all set. If desired,
before final assembly, the
ins ide of the T-plug caps
can be filled with wax,
caulking compound, duct
seal , etc.. for additional
protect ion against moi s
ture through the end holes.
You will find the co m
pleted project very stro ng,
professional looking, and
easily capab le of doing its
job. It can be tied to a sup
po rting structure with
nylon or poly rope, and you
can be assured of good in
sulation and lasting perfor
mance.•



NEW Fl'-7B 100 W
MOBILE/BASE HF TRANSCEWER

Enough power to drive those linears! The FT-7B is the high
powered version of the popular20 watt FT-7 that so many hams are
running mobile in cars, boats, and planes around the world. Use
the FT-7B as a top quality base station. New improvements include
an audio peak filter (like our FT-901DM) to give you super CW
selectivity, drive control, four 1OM positions, full 80-1 OM coverage,
28.5-29.0 MHz crystal supplied (other crystals available as 0p
tions), optional YC-7B Plug-in Remote Digital Readout, optional
FP-12 Speaker/Power Supply Console.
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Bill Hosking W7JSW
8626 E. Clarendon
Scottsdale AZ 8525/

Another Approach to Repeater Control
-uses 7516 chip for low parts count

Fig. 1. Simplified block diagram of the Tefenetics 7516 tone decoder. We obtained rhese
and the address selectors direct from Telenetics, Inc, 4120 Birch St., Newport Beach CA
92660.

Address Selector
The 751 1 add ress se lec

to r does just what it s name
suggests, i.e., re cognizes an
add ress. The length of t he
add ress to be reco gnized is
user-sel ec table to lengths
of 2, 3, 4, 7, or 10 d igits. The
chip requires a 10-kHz
clock wh ich can be provid
ed d irectly from the 7516
tone decode r. Thi s signa l is
used for internal t iming.
The selec to r p rovides
e it he r a pos it ive- o r a
negat ive-goi ng logic signa l
whe n the correct address is
decoded, and the length of
this output can be user
se lected for 3, 5, o r 9
seconds . Th e ingen ious
people who designed th is
c ircu it a lso prov ided for
reco gnizing inva lid digits
th rough use of an "ANY
DI CI T" outpu t fro m t he
decoder or by rese tti ng if
too mu ch time is taken in
t he d igit se lect ion. One
minor d rawback is the input
vo ltage range; the max
imum on the add ress se lec
tor is abou t 17 vol ts. This

b roug ht ou t whic h allow
chec king of dev ice ope ra
tion . In addit ion to the test
poi nts, a 10-kHz clock sig
nal is brought out. This sig
nal is req uired by t he ad
dress se lector. The spec
if ied operating ran ge of t he
dev ice is 8 to 28 vo lts,
whic h adds to the ve rsat ili
ty.

.... y DIG' T

."OR O~T P~ T S

ac o

'O KHI CLOCK

audio amp li fie r whic h will
accept either ba lanced or
u nba la nced inpu ts . The
amplifi e r ou tput feeds low
and high-pass bandspli tti ng
filters wh ich sepa rate the
high- and low-group DTMF
tone-grou p ranges. The out
put of the filters then goes
into a li miter. That outpu t
the n drives an enve lope de
tector and t he d igit de
coder. The enve lope detec
tors provide an inpu t to t he
decoder po rt io n which
te lls the decoder if va li d
d ua l to nes are prese nt. The
decoder, th rough a digital
cou nting scheme, decodes
t he tones and t hen pro
vides e it he r a one-o f
sixteen logic output o r a
BCD-c o ded o utput, de
pe ndi ng upo n what t he
use r se lects. One thing I
d idn't men t ion ea rlier is a
speec h detector ci rcuit
whic h p reve nts fa lse de
codi ng wit h speech-type
waveforms . The dev ice
a lso has seve ra l test points

Decoder
A ve ry simp lified b lock

d iag ram of the 7516 de
coder is shown in Fig. 1 .

To br ief ly go th rou gh the
decoder, it has a n input

li thi c tone decoders that
have come o n the marke t
in the last coup le of yea rs.
After reviewing the specifi
cations, we decided on the
Te le net ics decoder which,
a lt hough expensive (ove r
$100), has seve ra l very at
trac tive features, not t he
lea st of which is single
supply operation. Telenet
ics markets a system whic h
consists of two ICs, a tone
decode r, and a n add ress
selec to r, eithe r of whic h is
a stand-alone dev ice wh ich
can be used w ithout the
other . Before p roceedin g
with th is artic le, I wou ld
like to ack nowledge the
he lp of Jay He in WB7DQN,
who d id most of the initia l
logic layout.

~
HIGH f- Ll M'TER

~T

PAS S ,.,
V

C>:~ DECODER

V ~T

V
~ cc f- L' ''' 'H R

PASS '"'

O ve r the last couple of
years, I have wr itten

severa l articles using the
567 type of IC tone de
code r. If you have used
t hese decoders, you prob
ab ly have discovered that,
while they do t he job, they
ha ve many li mita t io ns .
They are ve ry sensitive to
input leve l. t he decod ing
bandw idt h c hanges with
the input level, and t here is
bounce o r ringing on t he
output. In orde r to func
tion wel l in a complete
16-ton e DTM F (touc h
tone™) decod ing system,
the 567s requ ire a lot of
specia l effort, not the least
of which is the add ition of
an age amplif ier.

Our loca l repeate r o r
ganization is in t he process
of upgrad ing our contro l
system and some of the
first thi ngs on the list to be
replaced we re seve ral
567-based DTMF decode rs.
We reviewed the spec ifica
t ions on several new mono-

54



o

9~ 1 6 ~ . ' 2 ' 0 ,

OOGoT L ' ~ € S TO
'UCT I O ~ LOGIC

Fig. 2. Schematic diagram of the decoder section o f the com ple te control sys tem. tn this
and the following schematics, the arrowheads indicate connec tio ns conta ined on the
printed c ircuit board, while circles indicate those lines which go o ff the circuit board.
The * is available but not used.

o~r ROC

U ~CT 'O~

UTPUTS

'u NC T IO~
E ~AULE

PU TER
S OBl e

"'"S Aeu

follow the sta te of the 0 in
put and set or reset the de
sired function .

In order to illustrate the
operation thi s fa r, let' s
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inputs to t he flip-flops in
U6, 7, 8, and 9. Now, if any
of the flip -flop s a re
clocked by the a ction of
U4 or US, their outputs will

Fig, 3. Schematic diagram o f the fun ction decoder section
o f the control de coder. The control functions 0 through 5
go o ff the board for whatever auxiliary use may be needed.
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t ha n the time ava ilable
from the se lec to r. The #
d igit is fed through U13A
and is used to reset the
enable timer if desired . The
ot her inpu t to U1 3A se rves
as an inhibit to the control
process. If thi s line is high ,
it will prevent enabling of
the function -sele ction
gates.

Two sectio ns of U1 3 are
cross-co nnected as a flip
flop and run off the decod
ed 8 and 9 digits to provide
on/off toggling of th e se le c
ted fun ction.

Control Logic
The next se c t io n, il

lustra ted in Fig. 3, recog
nizes that a va lid add ress
a nd c o n t ro l c o m m a nd
have been se nt and th en
provides an appropriate
latched logic output to the
outside world . In the case
of the 6 and 7 fun ctions,
the logic in our syste m is
hard -wir ed for time r
dis able and repeate r
disabl e , respectively.

The first digit normally
sent would be an 8 or 9 to
se t the on/off flip-flop co n
dition . The on/off flip- flop
output line control s t he 0

CLOCK

•

AuO IO -J
"

CO~T~O

' NH' UH

•

Control Decoder
No w that I have in

troduced yo u to the device
we are using, let's take a
look at the complete re
peater control sys tem we
designed around these
d e vi ces . I di vided the
sys t e m up into blocks
which are a littl e easier to
describe . The first of these
block s is the cont rol
decoder, the hea rt of the
syst e m, The decoder is
shown in Fig. 2.

The connections to t he
decoder and add ress se lec
to r are very straightfor
ward and co me st ra ight
from the Telenetics ap
plications notes . The 12 (I
didn 't use all 16) d igit out
puts go to pads where they
can be jumpered to the
digit inputs of the address
se lec to r, In addition to
these pads, I also ra n the
digit outputs out to the
outs ide world so that the
system can easily be ex
pan ded.

There is a 1D-kHz clock
output from the decoder
(ment io ned ea rlie r) that is
needed by the address se
lector. I a lso ran th is line to
the ou tside so that addi
t io na l address se lec to rs
co u ld be added a t a future
date . In order to ignore
wro ng addres se s , the
"AN Y" line m ust a lso be
co nnected. This line pro
vides a pul se for each dig it
decoded by the decoder.

Pads al so have to be pro
vided for th e se lec t io n of
the ad d ress length and the
addre ss-selector output
duration . The se lect io n of
1-of-16 instead o f BCD out
puts 1 have shown ha rd
wired , sinc e that was th e
way o ur a pp lica t io n went.

We used the low-go ing
output of the se lec to r (Q)
to trigger a 555 timer ,
which in turn puts out an
enable signal to the rest of
the function decode logic
and wi ll hold it for more

normally won 't pre sent a
problem.
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assume that the correct ad
d ress has been se lected. U3
will then provide a high o n
the fun ction enable line for
about 5-10 seco nds. This
high will let the appropri
ate cont ro l-d ig it pul ses
through to the rest o f the
logic. If the next digit to
follow the address was. for
examp le. a O. U4 would
pass the high through to
U6. where. if p ins 5 and 9
were high. it wou ld ca use a
latched high on the 0 func
tion output. If t he a had
already been high and pins
5 and 9 we re low, the out
put wou ld have been rese t
to low.

As mentioned earlie r,
the 6 fun ction is ha rd-wired
for repeater disab le and
the 7 function is wired for
t imer di sable. I made no a t
tempt to buffer the CMO S
outputs because of printed
wiring boa rd space limi ta
tio ns a n d b ec a use I
thought it would put some
restraints o n the versati lity
of the board.

CO RlTi mer
The last sec t io n contai ns

the CO R, drop-out de lay
timer, time-out t imer, and

beep generator. The sc he
matic fo r th is section is
shown in Fig. 4.

The PTT transistor is
driven by U14A. One input
of U14A is fed with a diode
O R gate whi ch a llows
e it he r the time-out t imer or
the repeater d isable signal
from the contro l c ircu it ry
to inhibit the transmitter
PTT. The other side of
U14A is fed from U14B,
whi ch allows PTT opera
tion from an external lDer,
a seco nd receiver, or from
the internal COR switch.

The pr ima ry re c ei ver
CO R circu it req u ires a
signa l keyed to ground
when the COR is active.
Th is signa l activates time rs
U1 5A and U1 5B . U1SA
then ac t iva tes the PTT; the
sett ing of the SOk pot o n
thi s Ie will determine the
a mount o f time the PTT
will stay on after the COR
ha s s h u t o ff (d ro p-o u t
del ay). Tim er U1 5B acts in
the sa me manner except
that it controls the time o ut
t imer . U15B also triggers a
beep gene rator com prised
of U16A and B on its falling
edge . Th is provides a short

beep when the timer is
reset. In o rder fo r this func
tion to work properly, the
drop-out delay must be
longer than the time-out
timer time.

A typi cal se tup for thi s
would be to se t U15A for
about 2 seconds a nd U15 B
for about 1 to 1 % seconds .
Thus the beep would be
heard (and the t imer reset)
a bo ut 1 seco nd befo re the
ca rrie r d rops . There is a 50k
pot o n t he beep timer
whic h se ts t he duration of
the beep to ne.

O ne last connect ion to
desc ribe: The line marked
CO R inhib it, if taken to
grou nd , will prevent the
timers of U15 from operat
ing . This effect ivel y pre
cl udes PTT o pera t io n from
the CO R. This line was add
ed as a n afterthought to
a d d to the p o ssibl e
methods o f control. The
la st but not least sect ion of
this fu nc tiona l block is the
time-out timer. I neglected
to ment ion that the 7511
address se lec to r al so pro
vides an o utput whi ch is
the clock input divided by
10,000, wh ich, fo r the nor
ma l t n-kj-t z clock input,

provides a one Hz o utput.
By simply co unt ing thi s
o utput . time fun ctions
such as time-out can easily
be accomplished.

The time-out ci rc uit then
simply cons ists o f a chain
o f presettable cou nte rs
whi ch count down the 1-Hz
cl ock . The fir st counter,
U10. is hard-wired as a
d tvtde-bv-tn to give a
la-second output. The sec
ond two co unters, Ul1 and
U12 , ar e provid ed with
stra pp ing pads to a llow
prog ramming o f the
desi red tim e out in in
c rement s of 10 seconds.
The ou tput of U13D is a lso
fed back to Ul0, where it
stops the counti ng func
tion, thereby ho lding the
counte r in its pre sent sta te
and holding the PTT o ff.
U14 resets t he whol e t imer
cha in when the COR signa l
is rem oved.

O pe rat ion
In the last section, I tried

to tell yo u how this thing
worked; howeve r, its useis
somewhat complicated. so
I will try to ex pla in it in
so m e detail. Usi ng the
system requires two basic
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Fig. 4. Schematic diagram of the COR and rimer sections of the contro l system. Note that the repeater disable and timer
disable signals come directly from the function decoding logic (Fig. 3).
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NOTE: M" nuhIClU"" 5 (10 not coye r !In.. t in mosl cases. bu t we will try'

Table 1. Prima ry connections to the controller.

POLICY SUBJECT TO CHANGE WITHOUT NOTICE

DOES NOT COVER SPECIALS OR CLOS EOUTS

o n t he schemat ic but pres
ent on our PC bo ards and
highly recommended are
.01 uF capacitors on the
supply p ins of each IC and
18-volt zener d iodes on in
put lines f or sp ike protec
ti on.•

Description
An input line t hat is keyed to ground when t he
primary receiver Is active.
A norma lly open input line . A ground on th is
line wlllinhibit operation of th e COR/PH .
A transistor switch output keyed to ground
and capable of about 200 rnA. If anyth ing
other than a transistor ci rcuit is to be keyed,
it should be th rough a relay.
A high (+ V) on this in put l ine from the IDer
will keep the PH keyed while the 10 Is being
sent.
Provides Input capabi lity for a second (link)
receiver to operate the PH. Note th at this
and 10 both bypass th e time-out t imer.
Adjustable audio output signal wh ich can be
fed into the transmitter mic input.
Th is is the control audio input which may
come from a control li ne or from another
rece iver. Not normal ly fed from repeater
receiver.
This input, normal ly open, will inhibit t he
control decoding process if a high is placed
on it.

Signal
PRI RCVR COR

COR INHIBIT

As o f thi s wr iting, only pro
to type bo ards were com
p leted, so pric ing was not
ava ilab le. For pric ing and
availab il i ty, eit he r contact
t he A RA or me.

O ne last comment ; I
almost forgo t. Not shown

" Electronics Supply. Inc.
... ,., 1.435

1508McKinney, Houston,TX 77002, 71 31658.(l268

Any large piece of gear we sell you (average $300
or up) we will double your warranty period !

FOR EXAMPLE: A 3 month warranty = 6 months
from date of purchase. 1 year = 2 years from date of
purchase.

(OUR RELIABLE SERVICE DEPARTMENT REPAIRS
NON-WARRAN TY GEAR, TOO!)

Simply send your rig in a good Shipp ing carton,
postage prepa id, wit h a copy of your receipt show
ing date of purchase. We will repair promptly and
return by best way.

Try Our Competitive Prices, Too!

You, the customer, can only benefit from the
Madison Double Your Warranty Policy.

Call ncn . K5AAD or Mike · W5VVM for specific
warranty c laim questions.

PIT

MADISON
DOUBLE YOUR WARRANTY POLICY

10er ON

BEEP OUT

2ND RCVR
COR

CONTROL
INHt B

AUDIO INPUT

sixteen as was d one here.
To do th is, you have to
reverse the states of pins15
and 16. I don't w ant to go
into any more deta il since
it is a who le different mo de
of opera t ion.

The selection of time-out
requ ires i nstal l ation o f
jumpers also. The jumpers
on U11 set increm ents of
10 seconds and the j ump
ers of U12 set multiples of
100 seconds. Both are pro
grammed by j um pering the
approp riate bit high o r low
in a BC D code fo r t he digit
desired. For example, if
you wan t a three-minute
timer, w hich is 180 sec
onds, you would program
U11 to an 8 and U12 to a 1.
To do th is, we connect p in
4 of' U11 and p in 3 of U12
to + V and t hen ground
p ins 12, 13, and 3 o f U11
and p ins 4, 12, and 13 o f
U12. This is now all of the
ju mpers requi red. The re
main i ng adjustmen ts
shou ld be made once t he
board is inst al led .

The p r ima ry connec
tions to the cont roller are
shown in Table 1.

Each o f t he fu nction out
put s is a latched CMOS
com pat ib le signa l w hich
can be used, w ith t he prop
er buffering, to contro l a
nu mber of va rious fun c
tions.

Conclusio n
There we have a com

p le te repe a t er co nt ro l
system w h ic h prov ides
contro l decode f unctions,
pr im ary repeater contro l,
auxil ia ry con tro l functions,
COR/PTT f unctions, ad just
able squelch t ail length,
ad justable t ime-out timer
le ngth , a nd tim e -ou t
beeper . W ith some profes
siona l assistance, we got
t he entire circu it on one
4 Vz x 6 inch plug-in c ircu it
ca rd . T he A r i zona Re
peater Association is going
to be m arketing the prin ted
ci rc ui t boards for the con
trol system along w it h a
compat ib le CMOS iden
t ifier printed c ircu it board .

stages: initial set up and in
terconnect ion/ad justment.

In iti al setup invo lves
m aki ng some d eci sions
and then strapp ing t he op
tions accord ing to you r
decis ions. The fi rst deci
sion is the length of t he
con t rol add ress . This can
be 2, 3, 4, 7, o r 10 digits
long. This opt ion is set by
inst alli ng a ju m per be
tween pin 28 of U2 and one
of t he follow ing pins of U2:
27, 26, 25, 24, o r 23.

The second d eci sio n,
once the lengt h of the ad
d ress is decided, is w hat
the actua l address w ill be. I
think t his can best be ex
pla ined by example. l et 's
say you selected an ad
d ress length of th ree d ig its
(U2, pin 28 to U2, p in 26)
and an address of 9-4-2. Pin
2 of U2 is t he first digit in
put, pin 3 the second d ig it
input, and so forth to 10
(max.). Now, you wou ld
st rap the fi rst digit (p in 2,
U2l to the nine d igit output
of U1, w hich appears at pin
25. Next, connect U2, pin 3
to the fou r-dig it output
(U1-20), and fi na lly U2-4 to
U1 -1 8 (the two output) .
Your deco der system w ill
now respond to an address
of 9-4-2. Tak ing longer than
about fi ve seconds between
digits o r send ing a digit out
of sequence wi l l cause the
se lector to reset and reject
the address.

The last ju mper you
have to install on t he ad
dress selector is the one
w hich d e t erm in es how
long the output w ill stay
active after a valid address
is decoded . By jumpering
U2, pin 15 to U2, p in 16, 17,
or 18, you can select 9,3, o r
5 seconds. The printed ci r
cuit board being offered by
the A RA * is ha rd-w ired fo r
a three-second time.

One last comment re
garding t he decoder: It can
be jumpered fo r BCD out
puts instead o f one-of-

•Ar izona Repeater Assoc ia
tion , Suite 4000, Valley Center,
Phoenix AZ 85073.
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Michael 1. Di Julio WB2B WJ
97 Woodside Rd.
Maple wood NJ 07040

Yes, You Can Build this Synthesizer!
- keep your crystal rig
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Fig. 1. 2m synthesizer schematic diagram.
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Fig. 2. 2m synthes izer block diagram.
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Ta ble 1. Programming chart for Z2. All of these connections
are made directly to the socket pads of Z2.

th e 4046 rai ses the vo ltage
to VC1 to increase the fre
q uency of the vee. When
the vc o has a n output of
146.940 MHz/6 which is
24.490 MH z, the loop will

23 .3333-MH z transmit crys
ta l to give an output o f
.6667 MH z . This is di vided
by 1388 to give 480.3 Hz.
Thi s is c o m pa re d to the
833.333-Hz reference, a nd

For 24-MHz crysta ls, con nect point A (el 7) to pins 1 and 5.
For 12-MHz crys ta ls, con nect pin t ato A.
For&MHzcrystals, connect pin 8to pin 14, pin 7to 12, pin 10 to 13, and
ptn t a to A.
For 6-MHz crystals , connect pins 7, 10, and 12, all tied together, and
pin 8to A.

the reference frequen c y.
The output of Z3 is con
ne c ted to a low-pass f ilte r
wh ose o utput goes to va r
actor VC1.

Le t us now t race a corn
plete c ycle of the loop (se e
Fi g . 2). Suppose we wa nt to
t ra ns m it o n 146.940 MH z,
a nd w e set the sw itc hes as
such. O ur di vider di vides
by 800 + 2(294) = 1388.
Suppose tha t t he vco is
free-running at 24.00 MH z.
T h is mi xe s with t h e

Alow-cos t, low-power,
compact two meter

synt hes ize r can now be
bu ilt d ue to recen t devel 
opme nts in COS MOS tec h
nology. The sy nt hes iz er
covers 144-148 MH z a nd
can be ada pted to a lmost
any rig simp ly by program
m ing the output divider
an d us i ng the proper
crysta ls in the beat os
c il lator. Any repeater off
se t can be generated , as
the rec eive and transmit
freq uen cies are indepen
de nt ly se t in 5-kHz ste ps.
The un it use s a tota l of six
in teg rated c ircu its a nd
draws a bou t 60 rnA a t 12
vo lt s. My unit is interfaced
with a Hea thkit" HW-202.

See Fig . 1 . Q1, a lo ng w it h
its assoc iated co mpo nents,
fo rms a veo w hic h has a n
output in t he 22-25-M Hz
reg ion d epending upon
wha t the voltage on vel is
a nd if Q9 is tur ned on o r
off . Q2 is a buffer a mp lif ie r
wh ich is connec ted to one
gate of mixer Q 5. The o the r
gate of Q5 is connected to
Q7, w hic h is t he be a t o sc il
la to r that al so oscillates in
the 22-25-M Hz ra nge d e
pe nd ing on whi c h c rysta l is
switched into its base . The
o ut put of Q 5 contai ns th e
su m a nd difference fre 
quencies of t he two sig na ls
present a t its gates. RFC4
a nd C21 fo rm a filter which
allows t he d iffe rence fre
quency to pass on to Q6
which sha pes and level
shifts the sig na l so that it is
CMOS compatib le.

The first gate of Z4 acts
as a buffe r to d rive Z5,
w hich is a di vide -b y-N
div ide r. The d iv ider is con
ne c ted to di vide by 800
plus twice the sw itc h se t
t ings, and the n pl us one if
t he 5-kHz sw it c h is o n.
These switc hes are la bele d
as to w hat decad e o f the
frequency they determine .
The output of the di vider
goes to the input of Z3 ,
w hic h is a phase com
parator . The o t he r input of
Z3 goes to Z6, a n osc illa tor
Ib ina ry di vider, whose out
put is 833.333 Hz. Thi s is
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lo ck s inc e (24 .49 0
23.333)/1388 equals 833.333
Hz.

The 4046 will adjust its
output vo ltage so that the
two inputs are identical in

phase and freq ue ncy . Q3,
Q4, LED 1 , a nd a sso
ciated co mpo ne nts form

a n ind icator t ha t lights
when th e synt hes ize r is
unlocked. This indication

Parts List

t o-costtton BCD swi tches with
endptates
8POT toggle switches
8P8T toggle switches

"tntematfonat cry st al
cat #435274

lM309H
74L873
4046
4()()1

4059
4060
3N128
2N2222
40673 or HEP F2004
2N3904
MPS6520 or HEP 80009
2N2857
H EP R2503 varactor
l N914 d iodes
any type red LED
5.1-volt Vz-Wall zener diode

23.3333-MHz, Heath #404-586·
21 .5500-MHz, Heath #404·584'
26.667·kHz, Statek type 8X-l H

47 ",H
1 , H
l00 ",H
3.3 ",H
lOfolH
Y.·i nch sl ug-tuned form wou nd
with 8 turns of #22 wire
20 turns #30 wire on Amidon
#73·801 ferr ite bead

Miscellaneous
2 RCA phone plugs and jack s
AG-1741U miniature 5O-0 hm coax
Amidon #/64·101 ferrite beads

83, 54
81 ,82,58,89,810,811

l2

RF chokes and colis
AFCl
AFC2, RFC3
AFC4
RFC5
AFC6
11

semiconductors
Z1
Z2
Z3
Z4
Z5
Z6
01
Q3, 04, 06
05
07, Q8
Q9

02
VC1
01-019
LEDl
VR1 , VA2

Crystals
Y1
Y2
Y3

Switches
85,86,87

0.001 uF
O.OOl-uF feedthroughs
l00-pF sliver mica
47 pF
33·uF tantalum
0.01 uF
2.2·uF tantalum
O.l-uF tantalum
0.1 uF
20 pF
270·pF s ilver mica
15-pF silver mica
1-uF tantalum
120-pF silver mica
33-pF silver mica
33 pF
180 pF
27·pF silver mica
10 pF
5-30·pF subminiature
trimmers

lOOk
22k
1.8k
1.5k
10k
270 Ohms
4.7k
3.3k
100 Ohms
820 Ohms
2.2k
1 megohm
4.7 megohms
220 Ohms
390 Ohms
180 Ohms
1k

Capacitors - all disc ceramic, unless otherwise noted
ct , C2, Cl0, C14, C17, C23, C35,
C36, C41, C45, C48 and two in radio
C50, C51
C3, C4
C9, C15, C16, C18, C19
C12, C27, C46, C49
C7, C22, C28
C42
C43, C44
C13, C25, C39, C47
C24
C29, C30
C32, C33
C8, C26, C40
C38
C5
C20
C21
C6
C11
C31, C34, C37

Resistors-ali V.·Watt, live percent
Rl , R14, R23, A25, R38, A40, R41
R2, R18, A42
A22, A3
A4
R7, A15, R44
R13, R16,
A43
R6,Rl0,A12
AH, A21, and one in radio
A20
A24, R26
R27-R37
A39
A9
A5
A8,R19
A11

Fig. 3. PC board layout.
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placement diagram as 11 .
J2, etc. For example, a
jumper must be connected
from one point labeled J1
to another point labeled
11 . Some jumpers go to
more than one place. For
exernple, the re is a J4a. b.
and c. This means that j4a
goes to J4b and J4b goes to
J4c. All jumpers are RG
174/U coax, and provis ion is
made at each poi nt fo r the
shield to be soldered to

>•

u•,,~

n;
•

t rans m itte r outpu t con
ne c to rs. RG-174/U . 50
O hm miniatu re coax is
used to connect the re
ceiver and transmitter out
put from the boards to
their respective low-pass
filte rs and jacks. The low
pass fi lters a re assem bled
a rou nd the jacks. There a re
seve ra l jum pers tha t are
connected to the bottom
of the board (T ab le 2). They
a re note d on the parts

r

l- ·':'•

diodes 04-15, 017, and
0 18 are not mou nted o n
the board but d irectly on
the switches concerned .
C50 and C51 are .OOl -uF
feedthroughs mounted
directly to the metal
cabinet enclosing the syn
thesizer. RFC& is no t
mounted on the boa rd but is
connected d irectly to feed
throu gh ca pac ito r (50 .
RCA-type jacks a re used
fo r t he re c e iv e r a nd

Z

. ,

Fig. 4. Component placement.

is useful when initia lly tun
ing the synthesizer, and
warns the operator not to
transmit if the loop be
comes unlocked due to
component failure , etc.

The second and third
gates of Z4 generate two
signals : T and T (p ro
nounced no t T). T is high in
t rans mit a nd lo w in
rece ive, a nd T is its com
pl em e nt . The se signals
switch between V1 and V2,
select which set of fre
quency switches is con
nected to the 4059, and
turn Q9 on and off, which
places C& in parallel with
the vco tank to lower its
frequency range in the
rece ive mode. Q8 is a buf
fer stage whic h isola te s the
vco fro m the ou tput c ir
cu itry.

Befo re the signa l from
Q8 goes to the rece ive r, it
is passed through the low
pass fi lter composed of
( 14. (15. ( 16. and RF(2 .
This passes the 24-MHz rf,
but keeps the VHF rf from
the transceiver from get
ting into the synthesizer.
Q8 is also connected to Z2,
which is a quad flip-flop.
By connecting the p ins of
Z2, as shown in the pro
gramming c ha rt, Table 1,
the chip ca n divide th e
24-MHz signa l by 2, 3, or 4,
giving a 12-, 8-, or &-M Hz
output. The transmitter's
signal al so goes through a
low-pass filter .

Zl is a five-volt regulator
which supplies power to
most of the circuit. Some
parts of the ci rcuit req uire
12 vo lts, and this is ob
ta ined at ( 4& . In the
HW-202, I ta ke the supply
vo ltage o ff the ll -volt
regu lated line wi thin the
rad io.

Pa rts layout is fairly
critical, and it is recom
mended that the PC board
layout shown in Figs. 3 and
4 be used . Keep all leads as
sho rt as possible and
mount Y3 and Zl flush to
the board . The use of IC
sockets is encouraged .
Resistors R28 -3 7 and
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Fig. 5. Switch arrangement.

off, insert all of the IC
c hips. Turn t he uni t on
again and the unl ocked
light sho uld come on. The
first signa l to chec k on the
unit is pin 14 of Z3. There
shou ld be a 5-vol t peak-to
peak sq ua re wave at a fre
quency o f 833.333 Hz .
With an acc urate freq uen
cy cou nter, prefe rably set to
measure the period, adj ust
C37 until the frequency, or
pe riod , is as stated. This
ad justment could also be
made by looking a t pin 9 of
Z6 and setting C37 fo r a fre
que ncy here of 26.6666
kHz. Connect t he po sitive
lead of a VTVM or FET
VO M to the lead of R1
far thest from VC1. The
voltage here probably will
be e ither near zero volts or
near 10 vo lts, e ither of
which represents an un
locked cond itio n. With the
syn t hes ize r in the rece ive
mode, set the freque ncy
se lect switches to 147.995
MHz and adjust the tuning
slug o n l1 unt il the vo ltage
reads ap prox imate ly fo ur
volts. The unloc ked light
s hou ld n o w be extin
gu ished. Change the fre
q ue ncy select sw itches to
144.000 MHz and chec k to
see if the ligh t is st ill ext in
guished. Si m u late the
t rans mit mode by ground
ing the PTT line o n the
sy nthesizer and check to
see t hat the synthes ize r
locks over t he same fre
quency ran ge in t ransm it.
The vo ltages at R1 should
be with in 0.5 vo lts of one
a nother fo r the same fre
quency o n transm it and
receive.

Trim l 1 u ntil the tuning
range is correct. Any con-

1. Cable J1 from pin 5 of Z6 10 pin 14 of Z3; Ihis is Ihe dlvlde-by-N
ou t.

2 . Cable J2 from C24 10 A20; thi s is the beat oscutator-to-rntxer
line. . -

3 . A Gable from J4a to J4b and one from J4b to J4c; this is the T line.
4 . Cable J3 from AS 10 + 12 volts at R21; this is the + 12-volt line.
5. A cable from J5a 10 J5b and J5b to J5c; Ihese are +e-ven connec-

lions.
6 . Cable J6; this is the T line.

Table 2. Lis t o f required iumpered connections. Use RG
174/U coax.

a mo re soph ist icated sys
tem is des ired, an auto-
mat ic offset! could be built
in, or a keyboard-type entry
svstern' cou ld be used. The
importa nt thing to note is
tha t the synthes izer o nly re
q uires the BCD code of the
d e sired fr eq u e n c y -no
look-up ta ble is needed.

Mount a ll of the pa rts on
the boa rd in t he fol low ing
o rde r: soc ke ts, res isto rs,
capacito rs, chokes, t ra n
sisto rs and di odes, c rystals,
and ju mpers. Before insert
ing the IC c hips, ap ply 12
vo lts to the un it and check
fo r th e pro pe r supp ly volt
ages a t the IC sockets.
Afte r tu rning the supply

sets the 10-kHz step fo r
both A and B. 51 se lects
whether or not 5-k Hz step
is used. 53 a nd 54 se lect
whet her o r not the A o r B
sett ing wi ll be used fo r
tra nsmit o r receive .

As an example, if we
want to go on 146.34/146.94
with A se lecti ng the trans
mit frequency an d B se lect
ing t he receive frequency,
we set 58 and 510 to on, 55
to 3, 56 to 9, 57 to 4, 53 to A,
and 54 to B. To go on sim
plex on 146.34, say, to mo n
itor th e inpu t, we set 54 to
A. Togo simplex o n 146.94,
we set 53 and 54 to B. To go
on reverse 146.94/146 .34,
we set 53 to B and 54 to A.
With this method of switc h
ing, most common repeate r
pa iri ngs can be obta ined. If

ground. Tab le 3 shows the
cable lengt hs.

The switch ing arrange
ment I used (Fig. 5) was de
signed to keep the num ber
of t humbwhee l switches to
a minimum. The arrange
ment consists of two sets
of switches, one labe led A
and the other B. 58 and 59
a re 5P5 T switches t hat
comprise the MHz se lec
tion fo r the A set. Placing
both sw itc hes down (tu rn
ing t hem off) sets the MHz
to 144, 59 up (58 down) is
145, 58 up (59 down) is 146,
and both up is 147. 510 and
511 work in a sim ilar fa sh
ion for the B set. 55 is a
t humbwhee l switch that se
lect s t he 100-kHz step fo r
A; 56 does this for B, 57 is
another thumbw hee l that

,,'

so,. 54" ..
\ \'{'~ "11 I
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Photo A. Photo B.

Table J. Cable lengths (RG
174IU).

tra nscei ver that is open or
has at least + 5 vo lts on it
du ring re c e ive a nd is
grounded du ring transmit.
This line wi ll most prob
ably be the PTT line from
the microphone to t he
re lay . The + 12-volt input
line ca n go to the sa me
place from whi ch the trans
ce ive r gets power, but if it
is at a ll possible. connect it
to some source of regu
lated and ha sh-f ilt ere d
power wi thin the rig. A fe r
rite bead sho u ld be placed
at the ends of the coax o n
both the PTT and +1 2-vo lt
connec t ions. See Fig. 8.

The most difficult pa rt
of interfac ing the synthe
size r to a pa rticu la r trans
ceive r is keeping st ray rf
from the tra nsceiver from
getti ng into the synt he
sizer. This problem wi ll be
noticed when yo ur audio is
reported as sound ing bassy
or distorted. A very severe
ca se o f rf le ak age will
ca use the unl ocked light to
glow on trans mit. A less
seve re ca se will cause the "~ -'U/U

' ''0''S V"TMu, n ll

Fig. 6.

Fig. 7.

afo re ment ione d ba ssy
audio.

If you have thi s problem,
li sten to you rself on a near
by re ce iver. Di sconnect
the recei ver's coax at the
synt hes ize r whil e transmit
ting, to see if t he aud io
clears up If it doe s, then
th is is the path of leakage .
Try more fe rrite beads or
a n addit ional low-pa ss
filter in series with the
other one. To check if t he
rf is leaking throug h the
power supply line, tem
pora rily run the synt hesize r
off a 12-volt battery and
see if the audio c lears up . If
it does, try more ferrite
beads o r a larger va lue for
RFC6. To check if the rf is
lea king through the PTT
li ne , di sconnect it from the
syn thes iz e r a nd si mp ly
sho rt the PTT input to
ground . If the audio clears
up, try more ferrite beads
o r another bypass capac
it or , If none o f these
remedie s see ms to cure the
problem. then the transm it

Length (inches)
3%
3%
4 '1.
3'12
4 'h
3%
2 lfJ
3 'IJ

Cable
J 1
J2
J3
J4ab
J4be
J5ab
J5bc
J6

made with RG-1 74/U. The
first step in interfaci ng the
synthesizer to the trans
ceive r is to se le ct Y2 . Its
va lue depends o n the i-f
frequency of you r trans
ceiver, For a radio with a
10.7-MHz i-f and receive
c rysta ls in the 45-MH z
region, Y2 will be (23.3333
- 10.7/&) = 21 .5500 MH z.
For othe r i-ts. (23.3333 
i-f/6) will give the value for
Y2 . Even though the trans
ceiver takes 45-MHz crvs
tal s and 22-23 MHz comes
from the synthes ize r, the
receiver's osc illa to r a nd
multiplication circuits do
the proper multiplication.
Re c eivers using 15- o r
22-MHz crysta ls will a lso
work with this sc he me.

Con nect the re c e iver
output coax to the t rans
ce iver a t a n unused re
ce iver crysta l socket. Use a
.001 -uF capacitor to cou
ple into the sock et (Fig. 6).

The transmitter output
coax from the synthes ize r
al so goes to an unu sed
c ry sta l so cket, but a
100-0 hm re sistor a nd a
.OO1-uF capaci to r are con
nec ted as shown in Fig. 7.
Th e re si st or a s sur e s
smooth operat ion of Z2. A
ferrite bead is placed as
shown to ac t as a c hoke
which keeps the VHF rf
fr om enterin g the sy n
thesizer.

The PTT in p ut lin e
should go to a li ne in the

stant flicke ring of the un
locked light indi cates an
unstable condition. and the
transceiver should be keyed
only if the light is fu lly ex
t ingu ished . A brief fla sh of
the light when se tti ng the
frequency se lec t switc hes,
or when keying the trans
ce ive r, is just a n indicat ion
tha t the synthes izer ha s be
co me unlocked momen
taril y wh ile changing fre
quency.

With the PTT line o pen
(rece ive mode), co nnect a
frequency cou nte r to the
recei ver output jack and
set the frequency se lec t
switc hes to 146.000 MHz.
Ad ju st (3 4 u n t il th e
counter re a d s 22 .5500
MHz. Gro und the PTT line
(transmit mode) a nd adj ust
( 31 until the counter reads
24.3333 MHz. It sho uld be
noted that the read ing of
22.5500 MHz in the receive
mode ass umes that Y2 is
21 .5500 MHz, wh ich is the
pr o p er c rys ta l for a
10.7-MHz i-f. For a ny othe r
i-f. the co unte r should read
:24.3333 - i-f/6). This com
ple tes the calibration of
the synthesizer.

The uni t shou ld be bu ilt
n a me tal box with a cove r
:ha t mak es good e lec t rica l
: o nta c t all a ro u nd it s
oe rtmete r. This prevents rf
'rom gett ing into the svn
:he size r from the tra ns
.eiver. Co nnect ing leads to
he tra nsceive r should be
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I n conclus ion, this syn
thesizer is performing very
well on my HW-202. It is a
ve rsati le d esign and i t
leaves room for many add i
tions that people may want
to incorpo rate. •

Fig. 8. Rear panel connect ions.
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MH z. The analyzer is set
for 3-kHz resolution. 100
kH z per division, and 10 dB
pe r divi sion ve r t ic a lly .
There are no close-in spurs
within 60 dB. Photo C is
also t he output of my
transceiver, bu t the resolu
tion is 30 kH z, and every
divi sion now represen ts 5
MH z. The strongest spur is
at about 154 MHz, but it is
60 dB down, comp ly ing ful
ly with the latest FCC
regulat io ns for spu r iou s
output .

500 Hz per division. and a
1Q.-Hz video filter in place.
The vertical is calibrated at
10 dB per division. The
signal is very clean; there is
no sign of the 833.333-Hz
reference sideba nds, and
the noise is 60 dB down .
Pho to B is the output of my
transceiver w ith the syn
t hesizer set at 146 .000

coax is probably the path
of coupling. and additional
ferrite beads or another
low-pa ss filter probably
w ill fix it.

Pho to A is a spectrum
anal yzer photograph of the
6-M Hz output of th e svn
theslzer be ing sent to my
transmi tter. The anal yzer is
set for a 3Q.- H z reso lution.

.... Ml 00o Visa

Slate _ ZipCity

Bill : 0 MC
Credit card II _
E~p . date _
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New MFJ 3 & 1.5 KW Versa Tuners
Run up to 3 KW or 1.5 KW PEP and match everything from 1.8 thru

30 MHz: coax, balanced line, random wire. Built-in balun.
3 KW VERSA TUNER IV'. 1.5 KW VERSA TUNER Ill's

NEW MFJ KW VERSA TUNERS HAVE THESE FEATURES IN COMMON
These I new MFJ leW Veru TlIllefS let you run up 10 3 KW or 1.5 KW Flip down stand tilts tuner lor easy viewing.

PEP (depending on the model) and match allY teedune continuOtlsly from EfficIent. encapsulated 4:1 ferrill hllun. 250 pl. 6000 volt capacitors.
1.8 10 30 MHz: coax, balanced line or random wire. Gives maximum 18 position dual inductor, 17 amp, 3000 V ceramic rotary switch (3 KW
power transfer. Harmonic attenuation reduces TVI. out of band emissions. version). 12 positioo inductor, ceramic rotary switch (1.5 KW version).

AI meta, low profile Clbinet gives RFt protection, rigid construction, ~/. meters. 50-239 coax connectors, ceramic feedthru for random wire
Sleek styling. Black. Rich anodized aluminum tront panel. 5)(14x14 inches. and balanced line. One year limited warranty. M<Ije in U.S.A.

3 KW VERSA TUNER IV's

UJ MFJ·984 3 KW VERSA TUNER IV

$299 EXCLUSIVE RF AMMETER
95 insures mllltlmum pow.r to IIntennll lit

minimum SWR. Bullt·/n dummy 1000d.
T1IiI II MF/s belt 3 KW Versl Tuner IV. The MFJ·9S4 Delu:w::e 3 KW

Versa Tuner IV gives you a combination of quality. performance. and
features that others can't touch at this price.

An ncluliYe 10 Imp RF Immetlr insures ma:w::iml101 power to antenna
at minimum SWR. A separate meter gives SWR, lorward. rejected power
in 2 ranges (2000 and 200 watts).

V,rulile ,olrnnl swilch lets you select 2 coax fines thru tuner and 1
Ihru or direct. or random wire. balanced line or dummy load.

A 200 ••It 50 ohm dummy load lets you tune your exciter off air for
peak performance. Efficient, encapsulated 4:1 ferrite balun.

[j] MFJ·981 3 KW VERSA TUNER IV

$1 9995 Accurllte meter glres SWR, forwllrd
lind reflected power In 2 rllnges: 2000
lind 200 wlltts. 4:1 te"lte blliun.

TIlt MFJ.981 3 KW Versa Tuner IV is one 01 MF!s most popular Versa
Tuners. An accurate meter gives you SWR. forward and reflected power
in 2 ranges: 2000 ard 200 watts. Encapsulated 4:1 ferrite balun.

rID MFJ·982 3 KW VERSA TUNER IV

$1 9995 Antennll switch lo ts you select' COlllt
thru tuner lind 2 COll lt thru tuner or
direct. rK rllndom wi,. lind bIIlllnced line.

TIlt MFJ.982 3 KW Versa Tuner IV gives you I versatile 7 position an
tenna. switch that jets you select 1 ccex thru tuner and 2 coax ttI1l tuOlf
or direct, or random wire and balanced line. Encapsulated 4:1 balun.

• you .lready haYI I SWRlwlttme1er, the MFJ·982 is for you.

@] MFJ·980 3 KW VERSA TUNER IV$16995 Hellr, dut, encllpsuillted 4:1 ferrlt.
blllun tor blllllnc.d lines.

Tile MFJ.9aO Is MF/s • • esl prieM 3 KW Versa Tuner IV but has the
same matching capabilities as the Othef 3 KW Versa Tuner IV's.

FeltU~1 In effic:ient, encaplulated 4:1 terrtle balun for balanced lines.

1.5 KW VERSA TUNER II/'s

~ MFJ·962 1.5 KW VERSA TUNER III

$16995 SWR, duel rllnge forwllrd lind re"ected
power meter, 6 posmon IIntennll
switch, encllpsul.ted 4:1 ferrite be/un.

The MFJ-962 1.5 KW Versl Tuner IH is an exceptional value.
An Iccurate meter gives SWA. lorward and reflected power in 2 ranges

(2000 and 200 watts).
A Yerutile six position Intrnlll switch leis you select 2 coax lines thru

tuner or direct. or random wire and balanced line. Encapsulated 4:1 balun.
BlIck franl panel has reverse lellering.

~ MFJ·961 1.5 KW Versa Tuner III

$1 995 6 position entennll switch lets you

4 select 2 cou lines thru tuner (H direct.
or rllndom wire li nd blllllnced lin• •

Tile MFJ.961 1.5 KW Veru Tuner . gives you a versatile six position
antenna switCh. It leIS you select 2 ccex lines thrv tuner or direct, or
random wire and balanced line. Encapsulated 4:1 temte balun.

II yOIl II~ady have I SWR/w.tlmetlr. the MFJ·961 is lor you.
BIlek front pallel has reverse lettering.

Why not visll your dealer today? Compara these 3 KW and 1.5 KW Versa Tuners to other tuners. You'll be convinced thllt II. value,
quality and features make it a truly outstanding vlllue. If no dealer I. avanable, order direct tram MF J and try It. If nol delighted,
return It within 30 days tor a prompt refund (Ie•• shipping). Charge VISA, MC. Or mail check, money order plus S10 shipping/handling.

For technical Information, order/repair etatus, In MlsBIBSlppl, outside continental USA, call 601·323·5889.

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On 1ZI;;;
MFJ ENTERPRISES, INC. :i~I:~p~9;TAT;';SSlssIPPI39782
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01;00'''''
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Slmv"• ...,.... di.-oc. "Od in. SWA , F"""""d

P"""...<><I A.flfl<'o<l P<wvo'
F,<IO<J<nC' R._ , 1.8 -ISO Mf-I'
SWR D__'ion S"".i'i.i" .- 5 W M'n
1'0_-, 3 R....... IFWO 2OIZOO/1000 WI

(REF . /40IZOO WI
1",,~,IO~tp~' Im~: 50 0"'"
Oi,,*,,""" - 180 . 120 . 130mm•

6 .4 ' • .5 in.
T"'or~: ± ' <1% 'ull 'Col.

TRUNK LID MOUNT
No holes and low
s,lhoueUe too'
TlM·J M 150 fo, 144 MHz usel Only
TlMJM·220 10' 22(l MHl use $ 38.50
TlM·J M·440 «» 440 MHl use complete

And 1/4 wave anlenna tor trun k
and magnetic mount - $ 18.50_ Handl. full 200 _fl._ 10..._low V .S.W.A _

_ o.li•• , 3 dB \lOin and mot. ' ROOF Of FENDER MOUNT ~
_P;~k .ha 0"" ..... b .... fi •• yov ' n • ••b, Goes on quic k and ea,y

1'\ in 3/8" or 3/4" wit h
MAGNETIC MOUNT J fewest parts. "L
stays pu t eveo al ~a JM-15O-K for 144 MH z use 1 Only
loomph ' ~' JM-220-K lor 220 MHz use $31.50
MM-J M- 15O to r 144 MHl use l Only J M-440-K 10' 440 MHl use ce o-cre te
MM -J M-220 lor 220 MHl US" $ 38.50 Ami 1/4 wave antenna for roof and
MM -J M440 fo' 440 MHz use complete fend!!r mountl $11.50

Interference Filters
From J.W, Miller
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watts S SB Connecto , s are U H f
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EJ...tronk

MO O E L 4 3
. Elements (Teble 1 ) 2 ·30 M Hz

El ements ( Te bl e 1) 25-1000 MH z
C. rrying c a se f o r Model 4 3 8r 6 elements
C, rry in ll case for 12 e lementl

READ RF WAT TS 0 lRECTLY1 (Specify T ype III or 50239 c o n
n ec to rs ) 0 .45 - 2 300 M Hz, 1-10,000 Wat ts ±S". low inser ti on VSW
- 1. 0 5. U n eq ua lled economy a nd fl e >o: ib ility. Bu y only the el...,.,th)
c overi ng y o ur prese nt frequ ency . n d p o wer needs, add e >o: t ra rang
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the indisj'~~
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Model MB Ii $295
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180 thru 10 Meters)
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pro•• 110 ft.•plln
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insul . lOfI. 50 fto R G· B/ U, PL-2 59
con nec t o r, h e.vy ·duty cast . Iu m;
num '00 ste. t ite ce n ter con
oect ce. 4- Ban d (4 0 thru 10M) 55
n.
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". Loop,Amplifier 567_50 589.50
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Pre-assembled :
Model 370-11

- $59.95

Barker & Williamson

Kit (illustr. ted) :
Model 370-12 - $49.95
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Analog Telemetry Techniques
- while designed for biomedical signals,
these circuits work with any analog data

WARNIN G: Use or sa le o f this or si mi la r dev ices Is restricted under Federal Law 10 physicians or on their orders. No attempt should be
made to diagnose or t reat patient s without medical supervision.

Fig. 1. Typical fCC preamplifier.

nate 6O-Hertz interference .
Add itiona lly, ECC pre

a mps must be capacitor
co up led to prevent drift
d ue to changes in the
electrode-offset potentia l
t hat exis ts between t he
e lec trode and the pat ient's
skin. The e lectrolyt ic skin
su rface reacts with th e
meta llic e lectrode to fo rm
a battery that produces up
wa rds of a volt o r more.

Fig. 1 shows the circuit
for a n ECC preamplifier
used in a batte ry-operated
radio te lemetry transmit
ter. This circuit operates
from a single 9- to 12-vo lt
dc power source. although,
in most non-portable appl i
cations, it could easily be
redesigned to take advan
tage of the operational
amplifier's bipolar power
supply terminal s,

The circuit in Fig. 1 is
basically an a c-coupled
ve rs ion of the classic in
strumentation amplifer ,
and has a voltage gain of
approx imately 1000 (see
" O p-Amp Encyclopedia"

fall into the " u nde r 500
Hz" range . In this article,
we will examine such cir
cu its from the viewpoint of
the hu man ECC and cer
ta in o the r phys io logical
signa ls, b ut t he informa
t ion can be app lied to
othe r p rob lems as well.

The ECG Preamplifier
The peak amplitudes in

the ECC wavefo rm a re on
the order of 1 or 2 m il li
vo lts, and signif icant fre
quency components exist
in the 0 ,05- to lOQ- Hertz
ra nge. El ectronic amplifi
ers used in professional
diagnost ic ECC equipment
will hav e thi s AHA 
recommended frequen cy
response, whi le equipment
used exclusively for mon
itoring usually has a fre
quency response of 0 .05 to
40 or 50 Hertz (depend ing
upon manufacturer).

ECC preamplifiers usual
ly are different ial types so
that their inherent re jec
tion o f co mmon mode sig
nals can be used to elimi-

."

of 73 Magazine (v l nexpen
sive EKG Encoder" by
WA3AJ R), indicate interest
in the t ransmission of
ana log data . The tech
niques needed to transmit
the hum a n ECG are also
u se f u l fo r t ra ns mitting
almost any fo rm of ana log
data signa l in whic h the
repeti t ion rate is low and
all f requency components
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Iosepn J. Carr K4/PV
5440 South 8th Road
Arlington VA 22204

...

The use of OSCAR to
transmit human elec

trocardiograms (ECC - or
EKG , af te r the German
spe lling), and the art icle in
the February, 1978, issue
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que ncy respo nse was lim
ited intentio na lly so th a t
inte rfe ring signa ls from t he
patient's ske leta l muscles
d id not o bscu re t he ECC
wavefo rm -a necessity be
ca use of t he le ss-th a n
o p ti m u m s itu a t ions in
w hich record ings were at
te mpted . The am pli fi er in
put lines were connected
to a pa ir of 1 .s -inch meta l
d is k e lectrodes o n the top
surface of the modem box.
This is not the best poss ible
configuration, bu t is con
venie nt for t he home pa
t ient.

The 60- He rtz p o w er
mai ns will cause a tremen
dous inte rfe rence signa l to
be present in nondiffere n
tie l ampl if iers and in t hose
differen ti al am plifie rs in
which the input bal a nce
cannot be mai nta ined. To
overcome t his , a 60-Hz
notc h fil ter, A3 plus t he cir-
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DE MOD,-"- ATO~ F I L TE ~
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Fig. 2. Block. diagram o f an isolated fCC p reamplifier.
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reviewed later by a ca r
diol ogist (an M. D.), who
would dec ide whether o r
not to ask the patient to
come in for a cl oser ex
ami na t ion.

The encoder in Fig. 3(a)
uses four za t -f a m flv
opera tio na l am p lifie rs a nd
a Mo torol a MC4024P vco
c hip that d rives a loud
speaker in the modem box.
Note that thi s dev ice is
fi lte red too heav ily to pro
v ide d iagnostic qu alit y
ECC re cordings, but is suf
ficien t for t he limited pur
po se inte nded. For those
who wis h to use the ci rc u it
fo r a w ide r f req ue ncy
res po nse sys tem, so me
modifica tion of the low
and high-pass filte r sec
tions is in o rder.

Cain is p rov ided by
a m pli f ier A1 , w hile A2
se rves as the high- a nd low
pass filter sec t ion. The fre-
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code the ECC waveform in
t he fo rm of a freque ncy
mo dula ted a ud io ca rr ie r
that can be t ransmitted
ove r a wire o r radi o co m
munications c han ne l. This
method is ca lled FM/FM
t el em etry. The e ncode r
cons ists of a vo ltage-to
fr eq ue ncy conve rter, o r
vol tage-cont rolled oscilla
to r (vee). t hat uses the ECC
signa l as its cont ro l o r in
pu t voltage. The o utput o f
the vco is t hen a pplied to
a n ord ina ry FM t ra nsm it
te r.

Fig. 3(a) shows a circuit
fo r an ECC e ncoder tha t
was o rigina lly d esigned a t
the Na t iona l Institutes of
Heal th (NIH)l in Bethe sda
MD, for use in te lephone
call-in ca rdiac pacemaker
su rve illance systems.' The
circuit was bu ilt into the
case of a modem (modu la
to r/demodu lator used in
compu te r sys tems ), and
was issued to pat ients. The
box had a pair of tele phone
ea rp iece cups so t ha t the
tone could be t ransm itted
dow n t he line . The patient
wo uld pho ne in to the
pacemaker cl in ic o nc e a
wee k, w here a n a na log
re cord ing of th e wave form
was made , a nd certai n
compute r me a surements
we re take n. These were

A

£L EC T ~ O OE S

Fig. 3. (a) Enco der circuit. (b) 6o...Hz twin-T section. Alternate
values: R1, R2-68.1k; R3 - 34k.; 0 -0.060 uF; C2, C3 
0.039 uF.

by K4 IPV, 73 Magazine,
Februa ry, 1978).

Under spec if ic sets of
circumstances, ac ma ins
powered equ ipme nt can be
ha za rdous to connect to
some patients, so modern
ECC p reamp li f iers use
iso la ted des igns. In most
cases , the output o f a
pream plifier suc h as in Fig.
1 will be used to amplitude
modulate an osci llator op
erating in t he 30- to 1OQ-kH z
range (see Fig. 2). The pre
ampl ifier will be o n an iso
lated portion of th e pri nted
circuit boa rd, a long with
the amp litude-modu la to r
and a floa t ing rec tifier-fil ter
that creates a de power sup
Iy from the 50-kHz signal.
Alte rna tive ly , some use
se p a ra t e d c- to-d c co n 
verters that do essent ia lly
the same th ing from a sepa
ra te osci llator.

The sit uat ions t ha t
c reate a haza rdo us en
vironment fo r pat ients do
not ordi narily ex ist outs ide
of the hosp ital /medica l e n
viro nment, but expe riment
e rs and scien c e-fairist s
who might wa nt to use
these tech niques are ad
vised not to connec t peo
ple to any mai ns-powered
equipment. The use of ba t
te ry power provides the
same iso la t io n as used in
professional equip ment,
but only if t he e ntire ap
pa rat us is ba ttery o per
ated .

Transmission Encode rs
Some portable units do

not encode t he ECC wave
fo rm at a ll before trans
m ission , and a re ca lled
direct-FM te le metry sys
tem s . In t his type o f
transmitte r, t he o utpu t of a
preampli fier such as in Fig.
1 is applied d irectly to a
varacto r-modu la ted c rvs
tal os ci llator. In one
popula r brand, t he osc illa
tor operates at 12 to 14
MHz and is mu lt iplied into
the 174- to 21s-M Hz region
wit h t he fina l devia t io n be
ing 7S kHz or so.

Other mode ls first en-
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Fig. 5(b). Output voltage versus input frequency .

sists of the one-shot a nd an
integrator stage. This ar
rangement is common not
only in telemetry applica
tions, but also in many in
dustrial and scientific in
struments, including FM
carrier tape recorders that
record low frequency ana
log data on ordinary audio
tape . This circuit produces
a dc level that is propor
tional to the frequency or
pulse-repetition rate of the
input signal.

The one-shot produces
an output pulse for each
trigger pulse received at its
input. The one-shot output
pulses differ from the input
pulses, however, in that
they have a con stant
amplitude and duration
(period). Only their repeti
tion rate varies with the in
put frequency. As a result,
the output of the integra
tor, which is a time
averaging circ uit, is a dc
level proportional only to
frequency. Note that at
least one high-quality hi-fi
FM tuner uses this tech
nique at 10.7 MHz to de
modulate the FM i-f signal.
The integrator is a form of
low-pass filter , so the c ir
cuit is inherently low-noi se.

A practical example of
this type of detector is
shown in Fig. 5(a). Note
that this is not a clinically
acceptable circuit, but it is
able to produ ce results
that are good enough for
educational or experimen
tal application s. Most
serious experimenters
wishing to transmit low
frequen cy human or ani
mal physiological signals
by radio or wire , or to store
them on an audio tape, will
be successful with this c ir
cuit.

An LM311 voltage com
parator is the input signal
conditioner. This c ircu it is
conne cted as a zero
crossing detector and re
quires at least 200 mV of
s igna l to operate reliably .
Lower signals can be ac
commodated if IC1 is pre
ceded with an operational
amplifier gain stage.

a ll these circuits can do is
whistle at you in step with
the ECC waveform!

The encoded signal is an
audio-range (1 to 5 kHz)
carrier that is frequency
modulated by the ECC
waveform . Any phase
sensitive detection scheme
could conceivably work ,
but two types are most
commonly employed :
phase-locked loops, and
pulse-counting (a lso called
digital) FM demodulators .

A number of technical
papers have been written
that show the use of low
cost PLl chips for ECC
telemetry decoding, but, in
my experience, these cir
cuits have not been
altogether satisfactory. It
seems that many of the
low-cost Pll chips do not
recover rapidly enough
following the ECC R-wave
(the spike-like feature).
This results in distortion of
the waveform in an area
that is of particular interest
to the physician. Such cir
cuits should , however,
prove interesting to the
hobbyist who can tolerate
some distortion .

It is a little easier to use
the pulse-counting detec
tor of Fig. 4. The signal
received from the radio
loudspeaker or telephone
line will probably be weak
and noisy, so the first stage
will be an amplifier and
bandpass filter stage. It
should have a bandwidth
that is not much greater
than the signa l's frequency
swing, i.e. , 2x deviation . In
most encoders, the devia
tion is 25 to 75 percent of
the unmodulated carrie r
frequency .

The amplified audio-FM
carrier is then squared in a
Schmitt trigger c ircuit or
other form of circuit that
will produce output square
waves from irregular input
signals. The output of the
Schmitt trigger is then dif
ferentiated to form spike
pulses that are suitable for
triggering a monos table
multivibrator (one-shot).

The actual detector con-

•

Decoders
Neither the circuit of Fig.

3(a) nor the circuit
presented in the February,
1978, issue of 73 is useful
by itself, except to show
that your heart can control
the whistle of the modula
tion in the loudspeaker!
Unless a decoder Ii.e. . FM
demodulator) is provided,
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Fig. 4. Block diagram of a pulse-counting FM detector.

cuit in Fig. 3(b) is provided. radio transmitter audio in
A claim of 50-dB suppres- put stages, and the
sian is made, but we could waveform consists of a
verify only 18-23 dB. chain of square waves . To

Amplifier A4 serves as a overcome this problem, an
level shifter between the attenuatorflow-pass filter
ECC preamplifier and the is needed between the vco
MC4024P vco input. The output and the radio trans
output of the vco is fed to a mitter input connector .
loudspeaker for acoustical
coupling to a telephone.
Note that a series resistor is
used between the spe ake r
and the vco. This compo
nent is needed because the
TTL output of the vco will
be loaded too much by the
low impedance typical of
speakers.

The output of the vco in
Fig. 3(a) is too high for most

Fig. 5(a ). Practical hobbyist decoder circuit.
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Fig. 5(c). Input (upper) and output (lower) waveforms.

ca librated in beats-pe r- References
mi nute. If you do not have
a 1-Hz ra nge fu nction
generator to ca librate t his
circuit, t hen use TT L or
(MOS counte r/d ividers a
Ja crystal calibrator cir
cu its to d ivide t he 6O-Hz
line from a 5·V ac fi lame nt
t ransfo rmer (no t di re c t
fro m t he 11 5 V ac line !)
down to 0.5, 1, and 2 Hz for
ca lib ra t io n purposes. •

Accessories
A q rs-beepe r can be used

by using t he Rwave to trig
ger an audio osc il lator . t his
is the "beep-beep" used to
good effect in do c tor TV
shows. A popu la r method
is to use t he Rwave to fire
a one-shot t hat drives one
input of a NAND gate . The
other input of the NAND
gate is driven by a l-kHz (o r
so) aud io oscillator.

Alternat ive ly, the output
of the one-shot that is trig·
gered by the R-wave can be
connected to an LE D to
fo rm a q rs-flasher. These
circuits are shown in Fig . 6.
In both cases, t he nonin
ve tting input of the com
parato r m ight either be
grounded , as in Fig. 5(a), or
connected to a dc leve l that
prevents the comparator
from f iring on no ise im
pul se s o r, in most cases,
the ECG T-wave.

The ci rcuit of Fig. 5(a) is
a lso usefu l to ma ke a ca r
d iotachometer (ja rgon for
he a rt-ra te meter) if t he
time c o n s t a n ts a re
changed. The ECG wave
form has a fundamental
frequency of app roximate
ly 0.5 to 2 Hz, so it will no t
work p rope rly w ith t he
2-kHz va lues used whoen
the decode r in Fig. 5{a) is
used, but the sa me princi
p le is used i n t he
tachometer. (The same prin
cip le has been published
many t imes as an auto
tachometer, inc id ental ly,
aga in with su itab le co mpo-
nen t value changes).

In the case of a ca r
d iotach, the o ne-shot d ura
tion should be 25 to 50 ms.
and t he va lues of the in
tegrator capacitors and
re s is t o rs w ill probably
have to be raised. The d c
output mete r can be

' " ~ .

The square waves a t t he
output of t he LM311 a re
diffe rentiated by ( 1·R2 to
form sp ike pulses that will
trigge r the 555 one-shot
stage (1(2). The 555 ou tp ut
pulses have a constan t
a mp litude and du ration,
but the ir repe tition ra te
va ries with the input fre
quency .

The 555 pulses are in
tegrated in a t hree-stage
RC integrator. The o utput
is taken ac ross capacitor
C6, and is a frequency
depe ndent dc potent ial.
The graph show ing input
f requen cy ve rsu s dc
voltage is shown in Fi g.
Sib)

Does it work? I bu ilt a
mod ulator u s i n g t he
A4/IC1 portion of Fig. 3(a)
and used a function gen
erator to dr ive its inpu t. A
triang le waveform of 2 Hz
was se lected because it ap
proximates the freq ue ncy
compone nts of the ECG
waveform. The o utp ut of
the mod ula tor was atten
uated and then app lied to
the input of t he ci rcuit in
Fig. 5(a). Fig. 5(c) shows the
o riginal input waveform
from the function gene r
a tor (uppe r trace) a nd the
dc o utp ut of the de cod er
(lower trace). Note that t he
demodu late d ve rsio n
shows some, but not muc h,
loss of high freque ncies in
the waveform.

The vertica l ga in of the
osci lloscope used was ad
justed to show mo re clear
ly the two waveforms. The
amplitude of the upper
trace was several volts p-p,
whi le t hat of the lower was
app rox imately 80 mV p-p.
An operat ional am plif ie r
fo llowi ng the integrato r
would bu ild this leve l up to
whatever level is req ui red .

MASTERCHARGE • VISA

Fig. 6. (a) Ors-beeoer. (b) Qrs-flasher.
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... and itqally
Undqrstand It

How to
Build Q

Micro
computczr

To order, write 73 Magazine Mail-Order Depl.ltS95
Peterborough NH 03458. Include name and add ress
and $10.95 ($9.95 plus $1 .00 shipping and handling).

While considerable information is available on the
generalities of how a microcomputer works or how to
program a microcomputer, you'll be hard pressed to
find information concerning the construction of a sin
gle, specific system.
Finally, electronic hobbyists are able to build their
own microcomputer system with Sam Creason's
book, " How To Build A Microcomputer and Really un
derstand 11." Creason's book is a combination
technical manual and programming guide that takes
the hobby ist step-by-step through the deSign con
st ruction, test ing , and debugg ing of a complete
microcomput ing system.
Once you r compute r has been properly programmed,
it can be a powerful tool for use in the amateur rad io
station. Exam ples include a CW generator, a digital
voltmeter, and a programmable signal generator. This
book is must reading for anyone desiring a t rue
understanding of small computer systems.

o Please ru sh my copy o f " Ho w To Build A Microcom

puter" (BK7325)
Name _

~-------- ------

,
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/

~
%
~
~

~
~
~ *Complde elreult !>oord I03louh In.

eluded
*Read~~made boards available
* Uses the popular 6S02 chip (same as

'he KIM, PET, APPLE)
* Uses readily-available parts
* Component ."s available

Ad dress Apt#_

Ci ty State_-'-Zip, _

o I enclose $10.95 ($9.95 plus $1.00 shipping and
handling)

o Bill my credi t card
o Visa 0 Master Charge%a Credit Cardlt IExp. date

~ Signal",e===~-==---
~ 73 Magazine Mai l·Order Dept. ItS95

\... Pet erborough NH 034~ _ _ ~

••

Order your copy today! Only
$4.95 from the Radio Book
shop. Use the handy order
form on the Reader Service
Card at the back of the
magazine or phone toll free
}-800-258-5473.

Tools and Tech niques for Elect ronics (BK7348) Is a
com prehensive guide to the tools and co nst ruction prac
tices used by today 's electronics hobbyist . This new 73
Magazine publication should be a part of the library of
any one who has ever built or fixed any electronic gear.
The tex t and numerous pictures and illustrations pro vide
an easy-ta-underst and description o f the safe and correct
wa y to use the basic and specialized tools needed for elec
tronics work.

The fi rs t part of Tools and Techniques for Electronics
cove rs the basic too ls that will assis t the a mateur Nov ice ,
CB operator, or beginning computer ki t builder. It Is al so
an ex cellent review for m ore experienced hobby ists. The
second portion of the text will be of interest to the ad
vanced tool user. It explains specialized metal wo rk ing
tool s as well as the chem ical aids th at are used in repair
shops. The final chapters of Tools and Techniques for
Elect ronics discu ss the const ruction skill s that result in a
protesslonal-jooking project.

Handy reference da ta on Eng lish/metric co nversions,
mach ine screw data. and the like will be found in the ep
pendices. The contents o f basic and advanced tool ki ts
are outl ined , and the book includes a list of suppliers .

Whether you are interested in working with tubes or the
latest wi re-wrap tech niques. a great deal of pride and
satisfaction can be gained by building or repairing your
own equipment , 73 ' s Tools and Techniques for Elec·
tronics shows you the way.
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William Coleman N4ES
8927 Fairweather Drive
Largo FL 33543

Fred Studenberg W4BF
1305 E. Norfolk
Tampa FL 33604

The MICROSIZER:
Computerized Frequency Control

-a synthesized vfo replacement for most HF rigs

Fig. 1. Block diagram of the MICROSIZER. All parallel data bits are normally high be
tween data words for at least 1 115. Valid data should be held for a minimum of 4115. All
digit values are BCD. Digit selector: 100 Hz = 00; 1 kHz = 10; 10 kHz = 01; 100 kHz =
11.

1d 74

few disc rete components
on a single printed ci rcuit
boa rd to form a 5.0-5.5
MHz f req ue ncy synthe 
si zer , This uni t can serve as
a so lid-state re place ment
for the mechanica lly-tuned
vfos used in nea rly eve ry
popu la r amateu r HF tra ns
ceive r. Bec a use t hu mb
wheel switc hes do not
meet the amateur's re
qui remen ts fo r casua lly
scanning the bands, a con
venie nt m e t ho d of
" t uning" the synthesizer is
needed. The ma rriage be
tween the computer and
the radio was inevita ble.
This a rt icle presents a prac
tical app roac h to bui lding
a n HF synthesizer for you r
t ransce ive r, plus some si m
p le software to enable a
6800-based microcompu
ter to contro l it.

The Hardware
The MICROSIZ ER, as it

is affectiona te ly ca lled, is a
so l id -sta te, digital ly 
synthesized rem o te vfo
that will operate wi th vir
t uall y a ny HF t ransce ive r.
It tunes the popular 5.0~5.5

MHz vfo range in prec ise
100-Hz incremen ts and can

explored because of the in
compatibility of a nalog
vfos in tra nsceive rs with
the d ig ita l output of the
m ic rocomput er . Now,
howeve r, it is possible to
combine a handful of inex
pens ive digital ICs with a

•~-_._. __ .._...,
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systems. One use that has
been neglected is t hat of
controlling the freq uency
of a transceiver with a
microcom pute r. Micro
compute r frequency con
tro l is extremely usefu l and
flexib le, but has not been
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T he use of microcom
puters in the operatio n

of amateu r rad io stat ions
has increased rap idly in the
past yea r. App licat io ns
have ranged from simple
Morse keyboards to com
p lex a nte n na -t rac king



MICROSJZER in opera tion at WA0QII. Simula ted "dial" displa y.

be controlled by a n a-bit
parall el in te rface por t
from a ny microcomputer .
The freq uency sta bil ity
and sig na l purity a re ex
cellent , exceeding that of
most analog vfos. Whe n
con tro lled by a computer,
a CRT terminal is used for
entering and display ing the
operating frequency. Alter
nately, the MICROSIZ ER
can be used by non-compu
ter-equipped a mateu rs as a
stand-alone re mote vfo
with fast o r slow up/down
tuning cont ro lled by the
sta t io n 's ke ver paddl e .
When o pe ra t ing without a
c o m p u te r, a digital
readout in the transceiver
is used to indi cate the
opera t ing fr equ en cy. A
dual paddle is preferred ,
offeri ng a slow tuning ra te
of 500 Hz per seco nd if
eithe r the up o r down pad
d ie is activated. If both
padd les a re closed simulta
neously, the tuni ng rate in
creases to 20 kHz per sec
ond , with the tuning di rec
tion determi ned by whic h
padd le was fi rst closed .

Circuit Description
The MI CRO SI ZER's cir

cuitry cons ists mostl y of
CMOS ICs and is contai ned
on a s ingle-s ided 4.8" X
5.3" PCB. The board has
been designed for mount
ing in a Radio Shack Model
270-253 u til it y c a bi ne t .
Most of t he parts are
ava ila b le dire ctly from
regu lar advertisers in 73

Magazine. A PCB and some
o the r se le cted parts ca n be
supplied by sources listed
in the parts list on page 82.
Ple ase note that the PCB
la you t p rin te d here is
copyrighted and reprodu c
tion by individua ls fo r
o ther than thei r private use
is prohibited . Microcompu
ter interface o r local con
t rol c o n n e c ti o n s a re
through a HHerminal con
nec tor on the rear pane l.
Ot he r tha n a n on/off
switc h, no cont rols are re
qu ired o n the front pane l,
m ak in g o u t -of-the -way
placeme nt conve nie nt.

Circuit Operation
Re fe r to th e blo ck

d iagra m in Fig. 1 a nd the
sc hematic in Fig. 2 for the
d iscussion to fo llow. The
vco (vo ltage-cont rolled os
cillato r) operates d irectly
at 5.D-5.5 MHz, usi ng a
high-Q varactor-tuned Col
pitts circuit. The output of
the vco drives the vco buf
fe r, U3, and is then low
pass-filtered and applied to
the transceiver. The o utput
level is approximately 2.0
V rms across 1000 Ohms, a
leve l compa t ible with the
remo te vfo input require
m ent s o f mo st t ra ns
ce ivers. The output of the
vco a lso drives a sect ion of
U3 used as a buffer, whi ch
is applied to mixer U2.
Another input to the mixer
is fro m the vcxo offse t
osc illator, U2 , o perating at
a pproximately 5 .9 M Hz.

The d ifference frequ ency
from the mixer is in the 400
to 900 kHz range and is ap
pl ied to U9, a Hughe s
HCTR -Q320, conta ining a
3-stage progr amm a b le
divider a nd a phase detec
tor . The 100-, 10-, a nd
'l -k f-tz BCD inputs to the
programmable divide r se c
tion of U9 determi ne the
division rat io . The phase
detector sec tion o f U9
co mpa res the o u tput of the
d ivide r with a 1.()()()()()..kH z
refe rence signa l, convert
ing a ny frequency or ph ase
e rro r to a n e rro r vo ltage to
CO rrec t the frequen cy of
th e vco . The 1.00000-kHz
reference signa l is derived
from a 409b-kHz oscill a tor
a nd 1 2-stage bin ar y
d iv ider, U1 .

Th us , f ive hu n d re d
1-kHz c ha nnels a re pro
duced over t he 5.D-5.5 MHz
range by vary ing t he data
to the programmable di
vide r from 400 to 900. This
data comes f rom 3 sections
of a a-sect ion data register
co mposed of Ul0 through
U13 . Th is re gister is a
a-de cade u p/down prese t
tab le counte r with o utputs
fro m ooסס to 5000, cor
re spondin g to the five
th ousand f Ou-Hz cha nne ls.
The o utpu t of the 100 kH z
counte r, UB, is modified
by a sec t io n of U7 so that 4
is added to its output.
Thus, the data presented to
the prog rammable divider,
U9, va ries from 400 to 900
as the vco o utput va ries

from 5.5 to 5.0 MHz. The
100-Hz steps a re produced
by va rying the frequency
of the 5.9-MHz offset vcxo
(voltage-co ntro lled crysta l
osci ll a tor) over a 900 Hz
range in nine l ao-H z ste ps.
This is accompl ished by a
digita l-to-ana log (D/A) con
verte r (U8 and U18) con
t rolled by BCD inpu ts from
the l OQ-H z sect ion of the
data register, Ul0. This
sc heme a llows a lockup
10-t imes-fa ster than at
leas t o ne commercially
avai lable HF transce iver 
without sac rif ici ng fr e
quency resoluti on . The
d ata regi ster c a n be
clocked up or down at a
fast o r s low rate by ci rcu its
from Ub and U4. This is the
mode of opera tion when
microcomputer contro l is
no t used. The da ta register
is a utomat ica lly re set to
(XX)() e ac h t ime power is
appl ied to the MICRO
SIZER, preventing invalid
BCD codes from upsetting
U9. Mic rocom pute r con
trol is accomplished by
ut ili zing outputs of a TTl
to-CMOS converter, U16,
to program the BCD preset
inputs of the da ta register.
The two digit-sel ect bits
are a lso co nve rted from
TTL to CMOS level s by U16
a nd then decoded to one
of four outputs by U15.
U15 is enabled by a one
microsecond st robe pu lse
to load the data register
with the BCD da ta present
o n bi ts D-3 o f the 8-bit inter-
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Possible App lications
The number of uses fo r a

computer-controlled tra ns
ceive r is limited o nly by
the imagination. Here are a
few seeds for t houghts .
Many of you reade rs are
prog ra mme rs by profes
sion a nd cou ld develop
these ideas more effect ive
ly than we.

Sto rage and Recall o f
Frequencies

Any of the SOClO cha nne ls
in the basic S.D-5.5 MHz
range could be sto red for
instant recall by the co m
puter. These frequencies
could be cata lo gued as
channel numbers, or with
more meaningful designa
tors (such a s SSTV for
14.230 MHz or W1AW for
07.080 MHz). Some uses of
this capability are:

1 . Scanning selected fre
quencies for activity;

2. Split-frequency opera
tion for DX;

3. Net operation and co
ordination.

trac ted fro m a constant to
prod uce the desi red output
data a nd tuni ng di rect ion.

Power Supply

The vco o perates from a
regu lated S-volt so u rc e
provided by a 3-te rmina l
reg ulator, U17. The rest of
the circuits operate from a
se para te 3-terminaI12-volt
regulator. Five volts for the
TTL-to-CMOS level con
verter is zener-regulated
from the output of U18.
Both 3-terminal regulators
operate on 15 vo lts from
the rectified and filtered
output of a 12-volt trans
former. A 10% var iation in
the ac line voltage causes
no measurable shift in the
o utp ut frequen cy. As is
characte rist ic of all high
quality synt hesize rs, the
frequency d rift, even from
a cold start, is very low,
typically a few Hz. In the
photograph of the spec
trum of the MICROSIZER,
note that the 1-kH z sam
pling sidebands are down
more tha n 60 dB .
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Drake TR serie s, tune
" b a c kw a rd s" On so me
bands, in whic h case ooסס

would produce an operat
ing freque ncy approx
imately 20 kHz above the
high end of the no rmal tun
ing range of the vfo. This
causes no major problems,
because the operating fre-
quenc y could be su b-
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teur band, allowing p lenty
of ma rgi n for off-frequency
heterodyne c rysta ls in the
tra nsceiver. The softwa re
ca libra tion ro utine adds a
consta nt to t he de sired
operating freq uency to
produce the "d ata frequen
cy" that actually controls
the MIC ROS IZER. Some
transceivers, such as the
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face. As in the manua lly
tuned up/dow n mode, ooסס
in the data register cor
respo nd s to an approx
imately 55-MHz vco out
put frequen cy. The 5.9
MHz offset vcxo is ac tua lly
at 5.920 MHz so that ooסס
will produce an operating
frequen cy approximate ly
20 kHz below each ama-

Fig. 2. Schematic of the MICROSIZER.
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Fig, 3. Block diagram sho wing the functional arrangement
of and linkage between the modules.

•

Remote Contro l O pe ra tio n
Virtua lly a ny mi cro com

puter can be o pera te d
from a remote loca tion by
t he add it io n of a simp le
mode m a nd a remote ter
minal. Thi s would permit

and down link ba nd s.
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Spectrum analyzer photo of ou tpu t.

re a l-tim e c lo ck in the
mi c roco m pu te r w ou ld
de te r m ine the in stan
taneous Doppler shift a nd
retune the receiver acco rd
ing ly. Th e o pe ra to r need
o nly e nte r the geograp hic
locati o n of the transmi t
ting station and the upli nk

Fig. 4. Top view of PC board.

SERV'CE

an O SCAR -re layed signa l.
O nce a s igna l is initi all y
tuned in, an OSCAR o rbi tal
p redi c tio n progra m a nd
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Auto matic Tu ning
The transceiver cou ld be

swep t automat icall y ove r
a ny given band or ba nd
segme nt and a t prac t ica lly
any tun ing rate, igno ri ng
unde sired band segments .
Ou t-of-band o pe ration o r
opera tion o n u naut ho rized
freq uenc ies can be de te c t
ed by the tuning softwa re,
and an e rro r message ca n
be di splayed to the o pe ra
tor. This would be espe
cia lly usefu l duri ng hectic
co nt e st o r OX-ch a s in g
when the o pera to r's atten
tion so me times strays . A
simi la r freq uencv-recog
nization scheme c o u ld
make the tra nsceiver " hop
ove r" foreign b roadcast
QRM o n 40 meters or bor
ing ne ts o n 20 meters. Wi t h
the comp uter's a bility to
decode CW, the times and
freq ue ncies of ra re OX ac
tivity could be moni tored
and re corded continuous
ly, especia lly du ring multi
oand single-o pe ra to r OX
:ontest o pe rations .

Doppler Shift Correction
For OSCA R-Relayed
Signals

Using a va ri a t ion of the
automa t ic tu ning mode,
the tra nsce ive r could be
tuned at the co rrec t rate to
track th e Doppler sh ift o f



Fig. 5. Bottom view of PC board.

an operator to control the
MI CRO SI ZER a nd th e
ot her stat ion fun c t io ns
from any locat ion where
an audio l ink could be
established. The l ink could
be either a telephone or
rad io system . Imagine
operating your super OX
station f rom your office
telephone or t hrough the
local FM repeater ! Unau
thorized control of the sys
te m could be prevented by
the use of classif ied " pass
words" to lim it computer
access.

Improved Frequency
Display

O ne com mon objection
to d ig ita l readouts in con
ven tional HF t ransceive rs
is the lack of visua l " feel"
when tuning . W hile tuning
an analog dia l, the opera
tor can visua lly relate the
operating frequency to
other frequencies in the

!Jlii 78

band . With a computer te r
m inal servin g as a displ ay
device, a simulated " d ial"
can be created w ith fre
quency ca l ib ra t ions and
graticules moving left or
r ight as the freq uency
changes. Some terminals
even offer high-resolution
color graph ics, making
possible some really
" sexy" displays.

Some Software To Get You
Started

OK, enough about our
d rea ms . What have w e
reall y done? Well , desiring
to develop some rea l ly use
ful software, but cons ider
ing our lack of exper ience
as prog rammers, we sett led
upon a few ba sic func tions,
w hich are:

1. Continuous CRT read
out of the operating fre
quency;

2. Ability to tune con
tinuously in loa-Hz steps;

3. Softwa re co rrect ion
fo r off-f requency hetero
dyne crystals;

4. Relocatable code;
5. Single 8-b it pa ralle l in

te rface .
This entire program was

coded without the aid of
an assembler, p rog ram 
ming experience. or above
average intelligence. Be
cause each module of the
prog ra m was developed
and tested separate ly. th is
500-byte program was only
sl ightly more d ifficu lt to
code than each of the sho rt
m odul es by itse lf . O u r
prime considerations ob
viously did not include fa st
p r o gr am exec ution o r
u lt r a-eff icient u se o f
memory. An attempt was
made to follow the basic
guidel ines of st ructu red
programming. but devia
tions we re ne ce ssa ry
because of the limitations
of conditional branching in

suc h a la rge p rog ra m.
Aga in. the prog ram is mod
ular in form, and branches
be tween mod u les hav e
been he ld to a minimum .
The individua l modules are
simp le enough fo r even the
novice to understand . Each
module may be modified
to satisfy some special ap
plication requiremen t
wi t hout d isrupting the
f u nc t i ons of t he ot her
modules. Becau se the pro
g ram is rel o ca tabl e. i t
should be easily in teg rated
in to any 6800 system hav
ing access to MIKBUC~ o r
SWTBUG~ rou tines and
520 bytes o f RAM. Patches
to o t he r input-o u tp ut
rou t ines wi ll be very sim
p le.

The Exe cutive Routine
(0030-007A )

The executive routi ne. as
the name implies. is the
master of this program. It
monitors the system key
board, decodes you r com
ma nds. and calls upon the
other modules of the pro
gram to perform various
functions. Fig, 3 is a block
d iagram showing the func
tional arrangement of and
linkage between the mod
ules. Each module will be
described in the text. The
execut ive responds to the
fo llowing commands: E
en ter operat ing frequency;
U- tune upward in f re
quenc y; O - t une down
ward in frequency; P- plus
100 H z (single f requency
step); M-minus 100 Hz
(single frequency step);
A-add 100 Hz to calibra
tion offset; S-subtract
100 Hz f rom ca libration
offset.

Upon receiv ing an " E"
com ma nd, the executive
ca lls u pon t he " opf req
ente r " m o dul e, w hich
prom pts with " FREQU EN
CY?" The operator enters
six di gits o f fr equency
data. (E xample: 142500.)
Next, the " serv ice" module
adds this f requency data to
t h e c al ib ratio n offse t
(pos it ive o r negativel.
pr ints the operating f re-



~Rl6

J.si0
l'

U7

routes the program flow to
the se rvice modu le.

Inccal Module (01ns.nt EE )
Incc al adds one (100 Hz)

to the BCD ca librat io n off
se t data stored at hex loca
tions 0007-OOOC. A BRA
co mma nd always ro utes

)

the serv ice module .

MICROSIZER in cabinet.

Dedreq Module
[008 2-000 2)

This module sub tracts
one (100 Hz) from the BCD
frequency data stored at
hex locations {)()()()-()()()5. A
BRA c o m m a nd always

I ~
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Indreq Module
(00"-0081)

The inc freq module adds
o ne (100 Hz) to the BCD
frequency data stored at
hex locations ()()()()"()()(5 . A
BRA command always
route s the p rogram flow to

iog rate of the uptune and
downtu ne modes of opere
tion. The number of cycles
of the de lay loop, and
therefore the t ime delay, is
determined by the va lues
of the two bytes of da ta
sto red a t he x location s
A02 2 and A023 of the
system 's 6810 sc ra tc hped
RAM. The maxi mum del ay
occu rs whe n A022/A023
co ntain FFFF, allowing
65,536 loop cycl es, for a
de lay of approximate ly
1.75 seconds.

Erase Module (OO78 "()()98)

The e rase mod ule, when
called, erases the sc reen of
a CRT termina l by output
ting the pro per ASC II con
trol characte rs. This mod
ule al so in it ializes the 6820
PI A of the synthes ize r in
terface por t.

quency ("14250.0 kHz") o n
the CRT termina l. and out
puts the frequency-con
trolling data to the fre
quency sy nthesize r se
quentia lly throug h a single
8-bit parallel -ou tput port.

A "U" comma nd te lls
the executive to ca ll upon
the " u ptune" mod ule. a
sort of " vi ce-execu tive"
module. whic h in tu rn calls
upon the " de lay," " inc
freq , " and " s e rv ic e"
modules repeated ly unti l
any key is pressed . at which
time program cont rol is re
tu rned to the exec u tive.

Simila rly, on "0", the ex
ecutive a ppoints " down
tu ne. " another vice-execu
tive, to call the " de lay,"
"dectreq," and " se rv ice"
routines repeatedly until a
key is pressed .

The " P" (plus 100 Hz)
com ma nd te lls t he ex
ecutive to ca ll indreq a nd
se rvice once o nly. The ex
ecut ive immedi ately re
sumes command of the
program .

On " M" (minus 100 Hz).
the executive calls decf req
and service, and resumes
command.

On "A", the executive
ca lls u po n inca I a nd se r
vice, and re sume s com
mand .

O n " S", the executive
ca ll s upon deca l a nd ser
vice, and re sume s com
mand.

Future p lans include a
muc h more powerfu l ex
ecutive to control syn the
size r, Morse transmit a nd
receive, and QSO logging
rout ines.

Fig. 6. Component layout of the MICROSIZER. Jumpers are shown with dotted lines.

79 ~

Delay Module (OOEB..()()F4)

The de lay m o dul e ,
called by the upt une and
downtune " v ic e -e xe c u
tives," determines the tun-
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0024

' l
-,- '"'' ce '"' FI ND NEXT DIC IT 01' DATA

002 5 "=:" '''' ae eo BRA 009C
002 6 " -,- OOBO ac " BRA S~RY IC1 OL20 (YIA ISL.I./lO OOC9 )
0027 " .,-
0028 .., " :;:" O!CI' R;;;j ROUT TS:'.:
0029 " "~ "

"" .., -c- OOlll n ,\020 LOt A0 20 (S<.::;: I IlCI'R::Q )
002B " -,-

"" .. eo LD.u x 00cesc " •••

"" " co CIIPA .. so
"m " SPA~;;

"'''' n " 8~:l 00::9' n, ac S PAC:;:

"" .. " A.-SOA I tYt
oo~ " SfCP CIlAII.AG1!l1

"'" " " AlXIA I09 .IJXl 1111'1£ (SA.JIE AS SUBTRACT 01'1'::)
!X:::: trl' I ~ ROU'TI:li! "" " ' ueec .,

" st u X 00
" )0 " !lAG .1SR lin ":"! Ct:T CILI. RACTZR !'RO~ Ki!:YllOARO eoc " " CIlPA 109
0 0)) er " Cr.PA I~O ., ceo.. " " 1lC'f OOC9

"" " ee BEQ (06) ~. ecc e '" '"'"" er " C~~PJ. # ~O M ,,,, eo ec 9RA OO:'~
00)9 " ec B':: :.l 00 67 NO~ ooc s ao sz BR A S1:RV IC~ 01 20 (ALSO SERVES AS I SLAN D)
00)9 " .... CIo(PA j 4" "00) 0 " " BEQ 0011 NO~ JSLANO ~
OO)f er ss C ~,tP A N5S vt ~20 " BRA ! II. AS':: 007 ~

W" " " II:::";) (01) NO? oocn ae " BRA 0127,.., " " CItPA/53 " '''' ao ss BRA 01 29,.., " '" ht";) 006~ 1I0? ",,, ac ea 9U 00:'5

''''" er " C~A IIoL " tlMUN! ROl.'1 TNE

"'.. " " iI:'.: Q 0061' ~."", " " C;lJ'A ,105 " eec '" is IlSR 01UY 00:'.:11

""'" " rc 1I1Q OOSP' ." """ '" " B;;R I IlC ' R, Q """", ac " liRA 00)0 m ANOT HER CK.l.RA'.':I''::R ""', " ''''' L!)U 8004 (or iO'1d~•• o f input po r t ~3.. d '0
0051- 0 0S! U:fUS:ID ( RZS'::RY W FOR nrTUR.'.: CO'U....SDS)

stop t ~.. t~n i ru:: . )""'. ar " CIlPJ. ,pp Co_!,"," fO'tcr..d yd~a t o ....r... l v"h.. .
eeoc " " B!Q 000) ~a ln .

OOSl' '" " ~R OPI'RO:Q :::NT'::R OO~S ( YlA BRA'f';~ U LAN!) OCDI) """ " """" ac " 'IRA (0)0 R::TURN to , X"CUTI Yi':

"" ea " !lSR O!C'R:'.:";) OOll 2 OOWNTON! ROUTINE
0 065 zc cs 311.A (0 ) 0
0067 en )0 3 '> 11. I 'IC ~ R :'.: ·~ 0099 0001' so "' Il3R 'In ...y 0019
0069 ac " a RA (0)0 ' ''' en cr ~S R D1C ~ R-'=Q 00B2
006 B ea sa 9'>11. O~'CC AL OlE! ( VIA OOC P) OO! ) es "'.. LO U M 04 ( Set 00D1 of ~pt"ne.)
0 06!) " " <IR A 00 ) 0 00£6 " " Cr.P! IFF

' ''' '" ~ !lSR I :'ICCAL 0 105 (YIA OOCO) ,~, " " B!Q COllI'

''''' " " BRA ( 0 ) 0 00:::.1. " RTS
OO?) '" " IlSR UP'tUl'l~ 000 )
0015 " " eRA 00)0 "'u, Rllurr~E

'm .. " BS!! OOlflf!'Ul'l':: OODF

"'" " " BRA 00)0 OOEIl n A.Ol2 Ul X .1.022 (Yal". at " 022 ..e ts del.)' .)

Program listing.

prog ram flow to the se r
vice mod ule .

Deccal Module (Ol EF·0207)
Decca l s ub t ra c ts one

(100 Hz) from the BCD ca li
bration offset data stored
at hex locations 0007-OOOC.
A BRA co mm and always
routes program flow to t he
se rvice module.

Opfteq Enler Module
(OOF5-012C)

The opf req e nler module
utili zes the M IKBU G4!J I
SWTBUG4!J DUTEEE rou
tine to di splay " FREQ UEN
CV?" o n the top line of a
c,-.."
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CRT term ina l. Next, us ing
t he mo nito r 's I NEE E
routine , opfreq ente r ac·
cep ts six d igits of freq uen
cy data , wit h the 1o-MHz
di git entered first , and the
100-Hz digit last. Opf req
enter d oes not a c cept
decimal points o r commas
between the dig its. The
data entered is sto red at
hex locat io ns 0000-0005 ,
with th e 100-H l digi t a t
0000. and t he 10-MH z d igit
at 0005.

Service Module
(0120 .()1D5j

The se rvice module IS

ra ther complex compared
wit h th e other modules of
t he program . For simp lici 
ty , this mod u le was written
and will be desc ribed as
t hree se p a ra te module s
that are unconditiona lly
linked together. They are :
datacalc. pr intfreq , and
outdata.

Datacalc Module
(0120 -01&0 )

Data cal c takes the BCD
operat ing frequency data
at00CKH0005. adds toit the
BCD c a lib ra ti o n off set
data at 0007-OOOC (positive
or negative). formats thi s

resu lt for output to the fre
quency sy nt hes ize r, a nd
stores it a t OOOE-0011 .

O n ly fou r d ig i t s of
d ata a re required to drive
the 05 ,OOO.Q-05.500.0-kHz
synt hesize r, because the
units (5) a nd tens (0) of
MHz never c ha nge . Al
though the 5.o-5.5-MHz vfo
of most HF transceivers
tu nes ba c kwa rds, this
reversal is ha ndl ed by t he
hardware of the synt he
size r. This softwa re merely
outputs the four lea st
significa nt digits of the
BCD operating freq uen cy
data , plus or minus any



OOE! " '" 0176 sn EO:;C J SR OUTS SPACE
OOEF cr NO OP 01 79 ao ,OCO JSR OUTS
001'0 cr NO Of "" " " LOU X OS GET 1 0 11Hz DATA
oon oi NO Of 017£ sn £0611 JS R OUTHR PRI NT RICHT I>Y rlELE
001'2 ee " llNE: OOEE 0181 " "" WU X 04 1 MHz
001'4 J9 RTS 016 ) eo E06l! JS R OUTHR P RI NT

0186 " 03 LOU X 0) 100 KHz
OPPR~Q ENT~R ROUTr~E 0188 sc £06E JSR OUTHR PRI NT

01llE " oa W U X 02 1 0 KHZ
OOPS " .1.020 WX <\020 nNO DAT A 0180 so E06B JSR OUTHR PRINT
OOI'B " ao LOU X 20 CET CllARA::T;;R OF gsc 01 90 " oi LrU X 01 1 KHz
OOH " oc CI':PA jI:m STOP CHARACER? 0192 BD E06B JSR OUTIIR PRI NT
OOFC " 06 EEQ 0104 YES ? BRA.~CH 01 95 es as LOU il2E PERIOD
OOFE so E10l JSR OUTE~;;; NO? PRINT CiiARACTSR 01 97 ac EI01 .1SR OUTEEE PRJ/i T P~RIOD

0101 oa '" NEXT CHARACTi':R 019.1. " oo LOU X 00 100 Hz
0102 ac " DRA 001'8 cas sn E06B JSR OUTHR PRINT

01 91' no ,OCO JSR OUTS SPACE

""" " .1. 020 LOX <\020 FINO DATA STORAC" ARE A OlA2 es '" LOU #4B ASCII K
0107 sn RlAC JSR IN~EE GET 10 KHz DICIT OlA4 en EIDI JSR OUTESS PRI NT K
01 0.1. " " STU X 05 STOR;;; IT OlA7 es '" LOU 1/1>8 x
" OC eo EUC J~R IIiESE 1 ]o;llz OlA 9 BO EIDI JSR OUT;;;::;E PRINT H
01 01' " "" STU X 04 STOR.E OlAC es " LOU #5.1, ,
0111 " EUC JSR HIEEE 100 KH. 01AE ao 'un JSR OUTESE PRI NT
011 4 " OJ STU X 0) STOHE 01Bl " EO:;C JSR OUTS SPACE
0116 BO "';UC JS!l IH:;;S::: 10 KHz on4 ac 06 BRA 018C BRA OUTDATA
0119 " ca STU X 02 STOR:;;
OllB DO EUC JsR INaEE: 1 Kilz 01B6 ac az liRA 016.1. ISLA ND
011E " ru STU X 01 STORE OlBB ao J5 liRA OlE!' I SLA ND
OLlO en nAe JSR Iil;;"';E 100 H. 01BA ao xx BRA XXXX SPARZ ISLAND
012) " 00 STAA X 00 STOM LAs t OICIT
0125 ac .- BRA OO:;B BRA SERVlC~ VIA I5L.l.NO OU'/'DATA ROUTINE

"'OC FE .1,020 LDX .1.020 FINO DATA

Oll? eo " BRA 0166 I SLAND OlBI' " 0::: LOA .I. x OS csr OATA BIT:>: TO OUTPUT

0129 zo ro 3RA 0168 I SLAND OICI er "' cr,:H '00 STOP CHARACTER?
,,~ ac xx BR A XXXX SPARE ISLAND 01C} " on U~ OLUO II' YES , SXlT

01C5 " 8010 STU BOlO OUTPUT DATA lIYTE
DAT.l.C.l.LC ROUTIN~ 01C8 " CLRA

01C9 oe I IIX
oreo as 00 LOU #00 01CA " COl.IA
0121' " .1.026 ;;TU .1,026 TEMPOR.l.RY ;;TORACE OlCII " 8010 STH 8010 SET ALL OUTPliT at r s HIGH
01)2 " .1. 020 WX .1,020 FINO DATA 01CE ao " BRA 01 i11' RE P::;AT
01)5 OC ",0 0100 " CLRA EXIT
01)6 " oo LO U X 00 CET OPfR~Q DICIT 0101 " CO;·iA
01)8 ea " Bn 0164 EXIT IF MINU:'; OW , " BO LO 51...... 8010 SET OUTPUT BITS HI GH
01).1. " "' .1, 1'10.1. dOF AND MASK 0105 as '""" " '" ORAA 1140
01~S ss " WAB X 07 GET OFI'SET DICIT INCCAL ROUTINS

" " " oi BeC 014)
0142 ec I NCA 0106 " .1.020 L~X .1.020 FI NO DATA
014) " "' ANDB /lOP 0109 ,6 " LO...... X 07 CET DUA
0145 " so ORAB /150 01011 ei nn CMPA NOD STOP CIlARACT.En
014 7 ra m 0100 " ce BE Q oisc YES? EXIT
0148 " "M 010F " " .1.1'10 .1. #01' I NC REl:ENT DATA
0149 " or ANOA /101' cun " ci W DA /101
014B " .1. 026 DRAA .1.026 OlE) " "M01 4& " ee STU X OE 01E4 " " ST ...... X 07 REPLACE DAT A
0150 " '" 01E6 ai 09 O!PA #09
0151 " .1. 026 WAB .1.026 01:.:8 " OJ BLE 0l....."C EXIT IF L:':SS OR EQU AL ZERO
0154 ca io ADDB no """ oa '" POUlT N.EU BYTE
0156 06 He OIEB zo sc '" 0109 REf'£At
0151 rr .1.026 5TA6 .1.026 "W" ao " '" 01B6 SERVICE

"" ce '"0158 eo 09 BRA 01)6
" 50 es en IDU #'];] STOP CHARACNR OgcC AL ROUTH:.:
015F ss AOlO WX .1.020 I' I NO OATA STORACE AlGA
01 62 " ra STU X 1 2 PLACE STOP CHARACTER "~, " .1.020 LOX .1,020 !'I ND DATA

"'" ac ce BRA SERVICE "" 011'2 " "' LOAA X 07 (SEE I~C CAL)

Olf4 ei '" C.~PA IDD S10P CHARACTER?
0166 ao es BRA 0106 I SLAND olF6 " ca BEQ 0206 YES? EXIT
016a ac "' BRA 01BS ISLAND 0 1F8 " os- A~OA NOF

"", ac cr BRA 0120 IS LAND Ol H "' cs ADDA #09 OECRE~NT DATA <lYTE

,," ac xx BRA XXXX SPARE I SL....~D ,,~ " """"' " "' STU X 07 REI'LACE DATA BYTE
FRrNTFR~g ROUTINE OUt· " cs CMPA #09

0201 as 0) BCT 0206 EXIT IF GRE ATER THAN ZERO
016€ " .1. 02 0 LOX .1,020 fi NO DATA 02ga oe rxx POI NT IISXT BYTE
01 71 es i o LOU #10 KOME oa eo sc '" 01F2 REPEAT
017) " sin JSR OUTEE~ 0206 eo " '" 01B6 I SLAND

cali brat io n offset.

Printfreq Module
(016E-018 8)

Pri n t f r e q , utili zi n g
OUTE EE, d is p lay s the op
erat in g f req u ency da t a
sto re d a t hex locati o ns
0000-0005 on the top l in e
of the CRT te rm inal. The
f ive m ost signif ic an t digits
are outpu t, t hen a dec imal
point, the last digit , and t he
lette rs " KHZ".

Outdata Module (018(
0105)

O utd ata o utp uts the pre
vious ly formatted BCD fre
qu ency contro l data sto red

at hex locations OOOE-OOll
to the a-bit parallel -output
port d riv ing the freq uency
synthes ize r.

Modifications
The uptune and down

tune modules repea tedl y
mo nitor the system's con
trol interface for the signa l
to s to p tuning . An in
teresting a lte rna t ive would
be to monitor the parallel
port connec ted to a tone
detector used for CW re
ce ive programs. The pro
gra m wo uld stop tuning
when a s igna l is found, and
with a more powerful ex
ecutive, ju mp to a CW

re cei ve routine. The ad
dress of t he port to be
mo nitored is sto re d at
00D8-o0D9 and 00E4-o0E5 .
The va lue of the " no rma l"
byte found there is sto red
at 000 8 and 00E7 (no stop
comma nd o r no s igna l).
Any differen t va lue stops
the uptune o r downtune
fun ction and returns pro
gram contro l to the ex
ecut ive.

Construction
A full -size layout of the

printed c irc u it board is
shown in Figs. 4 and 5. Even
wi th the double-sided
board , it is sti ll necessary

to install 9 wire jumpers
(number 26 wire) on the top
of the board. Fig. 6 shows
the jumper and co mpo ne nt
layout. Noti ce that the
resistors are mounted ve r
t ica lly to conse rve space.
Pla ted-through holes a re
no t used in the design,
alt ho ugh if yo u make your
own boards and ha ve the
fa cilities, yo u co uld do so .
Our boards use "Z" wires
to co nnect certain pads on
the to p and bottom sides .
Fig. 7 shows the location
for the "Z" wires , along
with the method of in
sta ll a t io n. The cost savings
of plated-through holes
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Parts Availability
The following parts are available from

MICAOSIZER, PO Box 44, Cedar Rapids IA
52404: Double-sided, drilled G·10 PCB, tin
plated. $17.00; MV109 diodes, .75 ea .
Hughes HCTR·0320 is available from
Coombs Assoc iates, 1001 E. Touhy Ave.,
Des Plaines IL 60018, for $14.70.

L2,3
CAl , CA2, CA1O, CA1O, CRl l, C R12, CA1 3
CA9
CR3, CR4, CRB
CAS, CRG, CRl
Q1
Y1
Y2
T1

spaced off the bottom of
the cabinet by appropriate
space rs (or just #4 nuts on
the top and bottom side of
the bo ard). The power tran s
former is mounted on the
rear panel , using hookup
wire to connect it to the
PCB. Since the transformer
wa s designed fo r PCB
mounting, it is necessary to
carefu lly bend the term i
nals so tha t they will no t

C1,
C12, 13, 18, 19, 22, 26, 27
C2
C3, 5,6,8, 29, 30,31. 9, 32, 33, 34
C16, 17,20,25, 28
C4.10,11 ,15,21,23, 36
C24
C35
C14
Rl ,2
R4,38
R37
AS, 9, 19, 20, 21 ,25, 27. 28, 29, 30, 31 , 32, 33, 34
A43
A3, 5,7,22, 23,24, 39,42
R35, 36
A'O
A11
A12
A13
A14
A15
U1
U2,3,7,4,6
U5
ua
U9
U14
U,5
uie
U17
uie
Ala
A17
A1 8
A40
AO
Ll

more than offset the in
convenience of the " Z"·
wire installation. The rf out
put is routed from the pad
on the PCB through minia
ture coax to an rf connector
(RCA phono) on the rear.
The PCB is mounted by
removing the sheet metal
sc rews that hold the rubbe r
feet o n the cabinet and
replacing them with 5/8"
4-40 screws. The PCB is
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56 pF mica
150 pF mica
512S trimmer
.001 ceramic, 50 V
.01 ceramic, 50 V
.1 ceramic, 50 V
.47 uF, 2S V electrolytic
220 uF, 3S V electrolytic
2.2 uF, i s V electrolytic
270 Q, Y. Watt, 10%
470 Q, Y. Watt, 10%
6.8k, Y. Watt, 10%
10k, Y. Watt, 10%
1k, Y. Watt, 10%
1 meg, Y. Watt, 10%
33k, Yo Watt, 10%
4.7k , Y. Walt, 10%
33k, 'I. Watt, 10%
S.6k, 'I. Walt, 10%
6.8k, 'I. Walt, 10%
12k, 'I. W alt, 10%
10k, 'I. Walt, 10%
CD4060
CD4011
CD40S1
CD4016
HCTRQ320
CD4S28
C04Q28
7407
lM340T·12
l M340T·S
33k, Yo Watt ::t: 10%
47k, 11. Watt
18k, 11. Watt
4.7k, Y. Watt, :t 10%
100 2 Y. Walt, ± 10%
10 uH, 37T N26 on .S" T-50, m ix N2
core (palomar Eng ineers)
8.2 uH mo ld ed chokes
1N4001
1N751A 5.1 V zener
lN4148
MV109 veractor diode
2N4416
4096 c rystal, 20 pF, HGJ6
5920 c rystal, 20 pF, HC/6
12 V ec at 300 mA (Radio Shack)
SPST togg le switch , line cord ,
cabinet (Radio Shack), phono jack,
printed circuit board , RG·174 min
iature coax

sho rt to the chassis. An
SPST toggle switch and
YJ-Amp fuse and fuse hold
er comple te the mount ing
effo rt.

The vco inductor, L1 , is
mounted to th e PCB with
a n insu la ted washer and a
5f8" 4-40 sc rew. Due to the
to lera nces in permea bility
of the to roid core, the ac
tua l turns required ma y
va ry by 1 o r 2-so use the

number ca lled for in the
parts li st and remove a few
if it is found necessary in
the tune-up sect ion. The
two crysta ls a re mounted
direct ly on the PC B- just
remem ber to solder quick
ly, in order to avoid too
muc h heat on the pins.

Test and Alignment
Computer-Controlled

This step is eas iest if you
have the tuning program
keyed in an d ready to pre
sent da ta to the parallel
data port connec ted to the
MICROSIZER.

Apply the 120 V ac
power and check for + 12
and + 5 at t he ou tputs of
the two regulators. Con
nect a freq uency counte r
to the rf output jack and
e nte r a freque ncy of
XXOOOO. (Note that the first
two digtts don't reall y mat
ter to the M IC RO
SIZER-they are o nly for
t he CRT read o ut to in
dicate the tens and units
mega hertz.) The MICRO
SIZER shou ld respond with
a freq uency somew he re in
the ran ge of 5.517 MHz .
T he exact f re q ue n cy
depends upon the frequen
c y of the 59 20 mixer
crystal. However, thi s is
not a t a ll c ritica l since the
" A" or " S" ca lib ra t io n
com mands will cor rect the
da ta freq uency so tha t the
MIC ROS IZER suppl ies the
exac t freq uency to t he
t ra nsceive r to m ake
XXOOOO be at the bottom
edge of any band. Monitor
pin 9 of U1, the reference
oscillator, and adjust the
trim mer fo r 4096.000 kHz.
Check the voltage at t he
ju nctio n of R35 and C15
(cont ro l voltage to the vco)
for 11 to 11 .5 vo lts. If
necessary, adjust the num
ber of turns on L1 or their
spac ing until thi s voltage is
achieved . Next e nte r data
XX5000 and chec k that the
output frequency moved
down exac t ly 500 kHz. The
vco tu ning voltage at thi s
po int shou ld be between 5
and 6 vo lts . If everyt hing
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Interio r view of M ICROS/ZER.

" up" tu ning line , and the
fr eque nc y s ho ul d st a rt
c ha ngi ng in 1OO-Hz steps at
a fairly slow ra te. If the
" d o w n" li ne is s im u l
taneou sly grounded, the
tu ning rate will increase.
Momentarily remove pow
er and reapply it to reset
the counters to 0000; c heck

a pot to dete rmine the ex
act values, measure them,
and re p lace each with a 1 %
unit.

Test and Alignment
Manual Tuning Mode

If you don't have access
to a co mpute r to input
data, you will probably
need to measure the BCD
output of the four data
regi sters in order to deter
mine thei r output to the
divider c hip a nd D/A co n
ve rter . W hen the uni t is
first powered up, the reg
isters shou ld be a ll pro
gra mmed with 0000, since
C28 a nd R29 app ly a l -ms
rese t pul se when 5 volts
first appears . Check tha t
the output frequency is
near 5.517 M Hz , and zero
the 1 kHz reference as
described in the computer
co nt ro lle d tune-up pro
cedure. Now, ground the

•

10().Hz Adjustment
If your tests showed that

the 1QO-Hz ste ps within a
1-kHz range were not ac
c u ra te to within a few
Hertz of the desired 100
Hz , some adjustment on
the digital-to-analog con
ve rte r may be necessary .
The va lues for R1 0-R17
shown in the parts lis t ma y
be juggled slightly to tail or
the ind ividu a l 5920 mixer
c ry s t a l t o th e tu nin g
di ode s. Eac h l 00-H z step
voltage is controlled by a
single resistor, w ith the ex
cept ion of the 9QO-Hz step,
wh ich is obtained by pa ral
leling a resistor wit h the
o ne used for the 800--Hz
ste p. Table 1 shows the
resistors and the lQO-Hz
steps that they control. If
necessary, alter their va lues
slightly -or, better yet, use

has checked out so far, in
put variou s frequen cies
and c heck that the 100
kHz , 10 kz . 1 kHz , and 100
Hz data move the frequen
cy as it should. At thi s
po int, you shou ld be able
to connec t the MICRO 
SIZER to your transce iver
and successfu lly perform
all o f the soft wa re opera
tions availab le. Notice that
the lockup time between
100--Hz steps is very fa st
and smoo th, an d tuning up
o r down is just lik e us ing a
vfo. except t hat it 's a ll
done by the comp ute r.
Now ente r a frequenc y an d
watch t he CR T di sp la y
show a jump to the desi red
frequen cy, acc u ra te to
within 100 Hz, in le ss than
100 milliseconds . Try that
with a regu lar vfo! ! !

Res istor

None
R17
are
Rl.
R14
R15
R13
R12
RIO
Al1/Al0

l00-Hz Step
Controlled
000
100 Hz
200 Hz
300 Hz
400 Hz
500 Hz
600 Hz
700 Hz
BOO Hz
900Hz

•

Table 1. Fig. 7. lilli-wire placement, along with method o f installation.
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Fig. 8. Method for switching the kever paddle between
MICROSIZER tuning and keyer operat ion.

tu ne. the simple c irc uit
shown in Fig. 8 will permit
it to tune the MICROS IZE R
in receive and operate the
keyer in transmit.

Hopefully, this article
will inspire radio amateurs
to surrende r the almighty
tuning knob and discover
the fascinating world of
compute rized " ha mming."
The possibil ities are e nd
less, and the cost of a co m
pute r is now less. than that
of a good transceiver. .

the vco tuning vo ltage as
described in the computer
cont ro lled t une-up pro
ced ure . Also, check the ac
curacy of the lClO-Hz steps
and va ry the D/A co nve rte r
re s ist or s (Rl 0 · Rl7) if
necessary. The tuning rate
in the slow mode is con
trolled by Cl l ; that in the
fa st mode is co ntrolled by
R25 . They may be varied to
adjust the tuning speed to
suit you r needs . If you are
using your kever paddle to
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There 's a new, eighth OSCAR sareutte In o rbi t , and the AMSAT team helped put It there !

Your help Is needed fo r fu ture satelli tes. Jo in AM$AT and support t he new, ad
vanced Phase III series of OSCARs, engineered t o pro v ide communications over
t ranscon tinenta l distances fo r hours at a t ime .

Send $ I 0 m emb ership dues to AMSAT, P.O. BOll: 17 , Washington, D.C.
10044 . Life membership is available for a tex -oeducubte donation o f $ 100
or m o re , payable In quarterly Installments If you wish .

Phase III satellite solar cells may be sponsored for $ J0 each, and
we 'll send you a c erti f icat e spec ifying the cells you are sponsor ing.

Fo r a tex -oeducttbte co ntri butio n o f S1.000 or more, we' II
even Inscr ibe your name on a plaque to be placed in orbit
aboard the Phase III spacecraft for posterity, and we'll send
you a rep lica honoring your contribut ion .

-~.. Dues and contr ibutions may be charg ed to VISA or
~_--,~,,-_-.: Master Charge. Phone us at (1 0 1) 488-8649.
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$14.95

AMCT-80

AMCT.80 on cassette

Thi, i, the 01111' mo".. cod. p.oq•• m
.".il.ble th.t will .utom.tiee Uy ,peed
up or ,low dowlI depondillq "n you.
p.ofieiellc, to teeei"e e od... Will , .nd
in , inql. or q'oup che,oet.r mode.
W.itt.1I ill m.ch ine I.nq~.q" Sp.cify
L.."el I O' Le".l 2 end mem ory site.

Automatic Morse C ode Teacher

for the TRS·80

Send for TRS·SO catalog .

COST EFFECTIVE
COMPUTER SERVICES

728 S. 10th St •• Suite # 2

Grand Junction, CO 8150 I
(303) 24 3·3629 .... c w

~ Recep4io1"1-Cokw Uk, rw-- BoIOle

Get over 50 channels of television
directly Irom the
satellite! HBO.
Showtime, the
Superstations. and
sports from around
the wor1d!

Works Anywhere!
Buy complete or build and ....... 0... book Iells
_ryftlIng! Send $1.95 today or een OU" 24 hr.
C.O.D. Hotline! (305) 869-4283

SPACECOAST RESEARCH ...S111
P.O. 1\0_ oMZ, Oopl G. AIta ,IOi'" Spo~'IfI, FL 3VQ1

COMPUTER SPECIALS
18K C-pucolor II widl your' choice of.rthw 11)
"'.'5 po 01''''' diek_ or thI C-poocii. P"'O'"' ....mi'" .........1 ["'- 10 ch d I thI SAMPLER.....- .... ..... "'" ............u • •) rwt ";l

....... ""'.1IC)-.a.Il '- "'50.001
"K or UK P£T lI' .....ictI or bl.. i ... _ I I
purc_ thI ....., put I . .... .. c t Ul ......

FREEl
1 aK PET {or CBM}-a "5.00
32K PET [or CBM}-a129S.00

IK PET-".S.... WOA'" FAMOUI KIM-1 • , H I ..-...
bll d thI 01 ......SDlI: d. ,, ..lt~
n.. ...... ...,; '11 UI AlAU.l' LlAAIII _
pllt...._._ .00 ..." .. 6oc_ .... 1
''''.00 to all 'U'.OO]
KIM-' .tli C'" til =1 ••• 10 1;1 , EM KtM-1 _

oboft .... ~.;II'(. ... ,.... fw KIM
tllu. I·' b•••.:.]. book-· · .....'11••"'mlll'l •
Mitl I.""'" 88102" .... " Tho FlrIIt 1lo0Io. of
KIM" "" .00 ('1' +.. 81:3'.00]

m T H E

= LOGIC
STORE .~

P.O. 80."'2. Auburn AI. 3S130
[,,,........., PI.in.m.n Micra .pt.....)

av••_. Inqul ..... 1I",itod
.... l2SCall Toll F.... 1·BQO..33-1711•

..-gul•• phon. nuonbw (I:OS) 745-7735

mast.. cha<~
'w . .. _ . .. _

•

Here is an eKciting new device to improve your reception on 160, 80,
the broadcast band , and on VLF.

It Is well known thai loops pick up far less noise than most other
antennas . And they can nul l out Interference. Now Palomar Engineers
brings you these features and more in a compact, carefully engineered,
attractive desktop package.

Un like ordinary di rec tion- finder loops, it t ilts to match the incoming
wave front . The result: Deep nul ls up to 70 db. You have to li sten to
believe it !

Does the Loran on 160 give you a headache? Th e loop pracucauv
eliminates il. Broadcast station 2nd harmonic ruining your OX? Turn
and ti lt the loop and It 's gone. Does you r fr iend in the next block w ith
hi s kuowatt block t hose weak ones? Use the loop and hear h im fade out.

loop nuns are very sharp on local and ground wave signals but usual ly
are broad or nonexi stent on distant skywave signals . Th is allows local
interference to be eliminated while OX stat ions can still be heard from
all directions.

The loops are L ttz-w tre wound on AF ferrite rods . They plug in to the
l oop Amplifier which boosts the loop signal 20 db and isolates and
preserves the high a of the loop. The tu ning control peaks the loop and
gives extra preselection to your rece iver .

Plug -in loops are available for Ihese bands :
150-550 KHz (Vl F)
540-1600 KHz (Broadcast)
1600-5000 KHz (160 s 80 meters)
10-40 KHz (Omega)
40-150 KHz (W W VB, loran)

Send for free descriptive brochure.
loop Amplifier 567.50; Plug·ln loop Antennas 547.50 each [specify
frequency band ]. To order add 53 packing /shipping . Calli . residents
add sales ta x.
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are"New Releases
The tools, the training and the games. Instant Software has a

package for you" Just check out these new releases.

TRS·SO"

0_."_
'D 'CS
"D "L?
--~-

...__..

r-r-r-- : .-:::l
1:,)P"¥'at +.f~

I Den ...' ...·. " ..........._ o,,~00_ 00...'

1----------,

AIRMAi l Pi lOT Tne Airmai l Pil o t package ta~es you back to the early dsys 01avla·
lion, Your plane Is Ihe Cun ls JN4·D . alfecllona lely known as Ihe Jel'lny. an d you'
m iaslol'l is to lIy Ihe maillrom Columbus to Chicago,

The Jenny carries onl y 26 gallons o f luel. Vou ' lI have to stop a.long Ihe way . Sad
weather may fOfce you OO....n . Ele<;trica l storms may l um you' a i' cra" Inlo a maSS o.
lI am,ng ....'ec~loge . or Ice may lorm on yOUf .... ings and plunge you to cerlai n deal h
below. B!.l t Ihe lOla" m ust gel th'OU<;lh.

Tn.e ooboard cloc ~ w ,1I show you' "lapsed t,me, You, mission Is to complele t!'le
lIigh l as Quickly as poss,ble.

W,th t he A i,m ail Pilof pack;r.ge. you can e.per,encelhe Ihr ili s 01 lIy'ng when .. " 
crafl were mele I ,ag ile ~chlnes a t ""ODd.nd labrie. tScarf and Ieatl'\ef helmel Ol)

l oona l.) This program 'eQui'es a. 16K TRs.ElO l ..... 11. Orde< No. OI06R $7.15

PET""

PERSONAL BI l l PAYING How many l imes h.... yOu th.ashed a' ound w,l h roof bills.
I rylng 10 figu' e OUI what 10 Pl'y whQm. and wnen? Well, slruggle no more. Instanl
SOIl.... a.'e presenls , Personal B,II Paying .

This adva.nced system goes far beyond s,mple chec~booI< p'oorams. Wit h F'I!f
sonal Bil l Paying . roo c.n ~eep a computerized hst 01 a.1I you. billS. with UP to 22 se
counts. each lisled ..un ilS name. number. due dale and amount OWed .

Individual accounts can be displayed ....Ith a monlh-by-month brea~down 01
paymen ts (includ,ng chec~ numbe'sl. CtJrrent accounts ca.n be Sl!P8raled trom lnac·
t,... ones and lisl ed along ....l l h all Olher pert inen t in iormaliOn.

Tile pac~age e...n inchKles optionSlh..1 leI yOU sa ve yOUf data on tape tor l ulu.e
use and easil y delete or a1ler account s

Wilh Personal Bill Paying. you ' lI be able IQ ma,nlain recoecs nol onl y on whal you
paid lor an ent" "year , bu t ereo oo ....hal you owe, so t hal you can keep closer trac~ of

your ha,d-earned money.
Fo, the l evel II 16K TRS.ao Mlcrocompuler, O.der No. 01031'1 ST.9S

BUSI NESS PACKAGE IV Bu siness Package IV
gives you, the businessman. a sUPllrb tool 10
help you mai<e l hose Importan l decisions.
This package IncluOfl;
• Busina... Cycla Analyala - Th is pl'ogr.m

Isn't a crysl al ball . bul It can show roo roo'
buslness's expansion and conl' aclion cycles .
You can plot any aspeel o f you r business on a
g' aph and see. in Dlac~.nd wtlile. jusl what'S
happen ing . This progra.m ....1II give you . ccess
10 Informa.lion you couldn' l gel belore.
8 Financial Analy, " - Would you h~e a linan·

Clal ii1ssislant whOcould ,nstanllygl ... you t l'l8
ligures lor almost any ~ , nd 01 invesl mell t?
Financia l Analysis can ha nd le annu ll ies, si n~ ·

Ing funds, and rna'igages. and com pu te bond
yield and value. Vou 'li have thll facls you nlled
at the ti ps 01 YQUr lingers with this program.

Included In the package Is one specially ma, i<ed blan i< oete eeeeene 10 ' use In
stor ing essential bu siness data

Business Pa.ck age IV, with its com bination 01analyti c funcl lons and convenience
feal ures, is an invaluable asael fOl any bu sinessman. All you need is a TAS·SO l evel I
4K Or l evlIlll 16K, O.der No. 00 19R $9.95

DECORATO R'S ASSISTANT Qui ck . how m uc h
....allpape' . paint . pa neling. and carPll t lng wi ll
you need to redo a room mea.suring 11' . 12'
with Iwo windows and one doo'? If you c,lngll
at me thought 01 doing all those calcu latiOnS
10 lind the square leel o f the male,lals needed
and thei f total cost, lhen Ihe Deco,ator 's
Assistant pac~age Is jus t what you 've been
wait ing lor .

Whelne r yo u ' re a decora lOr, home
r~ler, build,ng supplies dealer. Of JUSt a
ecst-ccnsc.ces hOmeOwner w,tn one .00101 10
00. you' lI sa... time and money.

This integ rated set 01 live programs w,1I
compute the amoun t 01materials needed and
l!>ejr COSI. Ju$l en ter 1!'Ie 'oom d,mensions,
lhe number o f w'ndo..... and doors. al'ld l he
I)aSfl COSI 01 mater ,a ls. and in a lI ash you 'll get " <;Iu'es sflOwing how many rolls of
paper, gallons o f pa ,nt . sheets 01paneling, or squ.'e feet 01C8fpehng are needed 10
de<:oral e any room. You 'll erso see Ihe total COSt. and youcan easily compa'e pric"
01d,lIerent I inish ing m aleria ls ,

So the ned lime you or a customer ...an ts to kno.......hal It will coSI to remodel a
,oom or an enl l,e house. ju st 'each fo r the Deco'al o" s Ass islanl pa ckage, 1"0 ' the 8K
PET. Order No. OHMP $7.85

• A tradema.,k 01 Tandy Co,pora l,on
•• A tracemark 01Commodore Business Machmes Inc,

Demo II
o ~__ · '__ o_0_._.0_._._-
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DEMO II The compan y l h, t bring. you more
p'OlIr.ma lor 'he dolla , i, proud to ollou Demo
II, an • ••raotdinary pac:kage ttla' cont ains pro
grams '0auil your eVflfy mood:.
• TJc·Tac·Toe-Fun lor the whole lamity' You

all kllO* tt>e rules . and Ihi......"ion gives you
lh d,lle<entlevel. 0 1d, IIiC:UlIy,~ o l . nidl
is '. 10 au;t everyone In the I,mily .
• time Trlll.-you wo,'" 1\&.,. 10 lea"", you.
house 10 e xperienCe "",H ace" e xcileme<ll .
11", you against the eloek u you maneuver
you. e.r th rough the cu~, chutes, and
chlU~ Ql lhe compu\etlzed course.
I Mu a - Some wheft! wilh ln • ponde.oua

maza, I"'e secr et home aq"a,e ....1'. for you to
unco..... ita presence, II you ',e 1101 alone. you.
compute. wi ll be happy to oUer • Iwo'player
1I"" , lon 10 th at you can both race to uncover
your respective squares li' $1 ! Amazing,
a Hangman_ Ho w many pltOple have grown up playing dillerent ve-stcns 01thaI o ld

grade school sl andby. ha ngman? II you 've never played the game on a computer .
you're In for a speclal lreat! You or Ihe com pute' will suppl y Ihe WOl d. Wllh eac h
w.on g guess, Ihe poor hangman'. ligurll grows-and only you can spa'e him!
a WI-' 01 Fortune- " The.a '. one boIn every minule," or so goes Ihe old sa.... , In

this .imulation of the c.rnival ....hHl of fortune, you have you. choice 01lhe reg Ular
or the "crooked" version. ....here youcan 't help but ....in. The casino ....iII even give you
I.... ~~. to the place!
e H..me..na- OK. all you diu ster bu lls. here's a progr.m lnat will let yOU chart the

pa trl 01oncoming hufficanes anywhere in the world . using dal a avallaDie from the
Nat iOtl8l Weather Service.
e llugl y - Sufe, ll'<&f'ybody I8I ~s about computer bugs, bul how many people have

...... __ one? It·s you against ttle computer in this ga...,., w,th ItIe compuler .00ling
the d 'ce, 10 see which one gels to add anol her part to hi, Z«J Bug. The I lrst one to
complela his " CUfSf! 01computing" .... Ins.
a H_ Race - II Isn'l every day yOU get to see a horae race ... al lea.st nol unlll
flOW! Up to 100 bellors can Cheer their horses to Ihe finish Ilnll wllh t heir cllOice 01
.... In. place. or show. For Ihe TRS.ao l evel II 16K, O.der No, 0049R $7.9S

DEMO III This Is Ihll bi g c ne: big on _a.lue, big on tun _ lhe PII'tec l packagll lor Ihll
beglnnll, snd old hand alike. Check out this list of p ,ogram s!
a Race 1- II ' s you agalnsllhll clock as you careen around the t,ack in Ihls simula·
tion 01a hlgh·speed car race.
a Targef UFO_ Rack up a big score by destroying a.1I the UFO' s In l he shorl est pee

sible lime
e l ll a_ h per im ent wilh popula.hon densi ty facto.s In Ihls simul a.hon o. Ihel,le CY'

Cle of a colony of bac lerla
e PtIone Numbat' Con...n..-Let yourcompuler I lgura oul c....er words lor all those

hard·tCKemember phone numbers.
e Blor\'Iythm- FaCI ? Of l ant..y? Who can say l or sure ? In any case. you and your
I riends will be able to plol roo' biorhythmic curves wnenever you wanl '
8 Graphic, Program-NO u_ commands. just Sit bac~ and enjoy a.s you' TRS-«l

demonstrates it s art 'sl iC: at\ilihes,
8 Race 2-After roo 've maslered Race I . you'" be ready lor Ihls moreadV'llnced "",.
sion- w.l h a ctlOice 01 I i... dillerent Ir..ckS!
8 HorM Raca- Up to nine players un place tile" betS and w.. tch I IIe porues run.
The computer will keep Ifac~ o f Ihe winn ings
8 Drawing Board~Vou , TRs.ElOsupphes t ile " pen<:Uand paper ." andyou supply lhe

abllil y. Messages or d'awlngs may be stored on casselle for Ia.l llr unveil ing
e 24-Hour CIoc~ _ Tha f s righI, InlS program allows you' compul er 10 act as a d'g ll al

I lm epiece, Perfecl lor sporti ng evenlS For Ihe TRS·SO level II 4K and l evel II 16K.
O.dsr No. oo55ll $7.95

VIDEO SPEED READING TRAINER As yoU!
eyes move along, reading Ihls sen tence. do
you see uie word s li ke t h i s ? Most
people's reading speed Is li mited si mp ly
beC.use l hey read Indiv idual let ters or words .
Now you can increase you. reading speed and
comprehension. and soon be feading whole
WOfds and phrases. w ilh 11'18 VKIeo Speed
RoNcI,ng TI . lner packllge l rom Instant Soft·
ware,

Using l he same SCienl,hc pl'.n<:iple as the
lactllstoscope, a me<:han ica l de¥ice used to
lIastl ch••acters or words on a sc.een. this
three -parl program will train you. mind 10
Qulc~ly .ecognize numbers. words. t..lt...s.
and phr. ....

The program will la ~e you step by step
Ihrough a sySl em ahc I,.. ,ning procedu'e. YOU'll slarl.1 whateve' level o f compelen·
cy you feel is appropriate, and the com pute, will au lomallcally ad vance you as you'
'e.dlng speed and comp'ehensl on Inc,eaae, For the level II 16K TRS.ao Mic' ocom·
putu' . Older No. 0100R S7.95



Get a Software Discount!
TRS·80·

Level I All Packages $7.95 excep t where o therwise indica ted,

Levell and II

09."

' T...,~
. T...,~ boto f .....t..

Teacher

"- -'--

PeRonat W8'lghl ConlrollBIorhy1f'lm. 6K: Order No.

""""Casino I 81(; O<de<' No. OOUP.

Ca.ino II 6K; O<der No. 00 15P.

PET··

DUNGEON OF DEATH Ball'" ..,11 demons. caSI
magic tpalls . afld lIIccumulata grell weatth as yOll
searc h tOlltwl Holy Grail. YOU'll !\ave to descend into
tha Dungeon o. Death and g'Opelh,ougl'l , he su llo
caling darkness. II yOll su ....lve, glory and t'easu'e
are yours. For Ihe PET 6K. Ordlllf No. OOlI4P S1.9S.

Ta.c.... Data Tr.n, l....
Thla tim."vlng P<OIlrlllm altowl Ihe Inst ruc tor to

record Hveral leSIS sequen lially on a $Ingle ceeeette.
,hereby palmlltlnglhe admlnlstralion of whole I,,»ons
wi lhoutthe inconvenience 0 ' changing CISHlles .

T"acher I' ettecllve, p ,acl lcal. eeay to use-per!ecI
for leachers, parents. busillesamen or anyone laced with
learn ing a 10 ' of material ill the sho,te" possib le lime.
Furnished with b lank dat a ceasel1e,
O,d., No 0065R 19,95

Sp.ca Trek IV 161(; Order NO. lXI3IR

Dood.... and DI.plI1' II 16K; O<dllr No. 00I2R
HouMIIoIcI Ac:counlan1161(; Orde, No. 0069R.
Financl. l A..I.lanl 161(; O<der No , 0012R.

Bowling laagua Sialialles SV-I_
161(; Or.,., No. 0056R . $2• .95

Cards 161(; O<de< No. 0063R

Arcada I 61(: Order No, 007I P,

Dlgl lal Clock 6K; O,de, No. 0063P

TR5-80 UTIUTY 2 Let Instanl Soflware change ttwl
d'udgery 01ediling your prOllrams inlO a quick, easy
job. 1n<:luded in thiS package ..e,
a CFETCH- Search Ih,ough any Lavel II program
tape a fld get thoe li le names 'or all ' he prog rams, You
can also merge BASIC prog rams. with conseculi""
line numbers. Inlo one program.
a CWRITE _ Combille subrouti nes that work in eu.
fetenl memory locatione Into ona progrsm. This
works with BASIC or machine·l anguage p'OIlrams
and gives you a general checksum,
This pac kage Is Justlhe Ih lng 'or youl TRS-8Q Level II
16K. Ofdat No. 007111'1 $7.iS

TEACHER
For decadee. leading edUCatOlS and com pul er scien·

tis's alikll have been touting ttwl luture role of comp..,ers
in I!I(/uc.alion. NoW' yOll and 'tOUr l amil y can reap Ille bene·
f it s of compul .....-ssisted instruct ion in Ihe comfort 01
'tOU' own home. This pracliClilI prog'am allows you 10 in·
put any number of queslions and ana__ from the f ields
of 1oCie<>ca. lang..-ge-s. hiSIOl'Y-YOU name il. Usinglhls
data, tna comPU'e< w ill prepare _a1 Iypes 0' lests .
Quiz a"Xlenlt-prO'lidi"ll UP to tlVea hlnlS per ques
lion-_ off..- graphic r__o:t-t tor )'OUnger ch ildren .
an al ,he ..aer·. discretion.

- -_.. .._ .......... __..---

HAM PACKAGE I
Ham Packaoe t_We h;w:l to call it somethlnll. bul

this packa~ la net only fOf hams. It' s greel 'or any
a~ P8Ilmen ter 0 ' l echnlclan In need of a dynamic ' e' ·
8fellCe 01 popular etectrcntca lormulas:

Ohm', Law
Easily perlorms calculations in'lOlvlng ¥01l ,ge.

currenl, resistan<:e. aIld powe<_

Series and Paral... <:aleul. tlona
Find tile value 01 capacitors or rllsis'or' In

parallel or _iea clrcuitt.

TRs-aD UTILm 1 E..... 1IIfOt""" /'I(Iw _ progrlllm
mers gi"" lhel, prog,ama Ihal pr01HSIonaIIook? Ins
lant Softwlllra qSI'" answe< wilh l he TRs-aoUt llily
1 packaga. lnch.ldl!l(/ ..e:
a RENUM _NOW yOll ClIIn eully renumber Iny
l evell! prOllrlllm 10 make room for modilicatlon or 10
clean up the IiSling
• DUPLlK _ Th ia prOll'am will lei you dupllclill e lIIny
BASIC, assembler, or machine-langUlilge prog,em.
ve, I'y t he deta. and record the prog,am on tape. You
call even do l evel I programs on a Level II machine,
Fo, Ihe TRS-80 le..eIIl 16K. Orde, No, 00811'1 Sl.iS.

Vonag. Dlopplhg'nd Voltage, Difidi"ll
This win g you tile value of a drOppIng ,..qlor

...o:t the effecti retiatanee of ee load,

RIC r .... COntl anl,
This secllOn will calculale lhe reaiatanQl. caPKl·

tance. or ,he lime delay o t an RIC cirCuit.

Dipole Ani....... afld Yagi Ani_a
These two programs will compule tile dlmenalons

ot an allt8flna to your e~act l requency elld give you
an OIl-5Creen dlsplay -completa with all measu,e
menlS!

This p'ogram requl,es a 41( Level l or a 161( Levetn.

Order No, llOOlR $7,95

ELECTIIONICS I
" you '", alill designing circUIts l he oId ·luI>i<Ined

wlily. let l he Electronics I package Introduce the
11II'''''' way 10 go:

T..ned Clrcuil'. Coli Wtnding
Design tul'lfld clrculls 'Of audio and fadlo frequen·

cies. This Iwo·pan program will ' Ind the mining Iwo
values ',om any two o f Ihe !o llowing: frequency , ce
pacitance . Inductance. or react ance. The COil wind
ing seclion will ca lculal e lhe number 01 lums and
wire gauge required for a close,wOllnd aif· or Slug·
luned coil 'rom thoe iflduel an<:e, diameler, lenglh,
and permeabilI ty 01 the coil.

S55 TlmIIr Clrcuitl
r ......... both monoslable fone-aho11 and aslable

~Ilalorl. can be aully designed with Itlil toIrrO-paI'1
prOllram. The program will a1$(1 draw 1II compIeIalCtle
malic 00 lhe $C'"" 01 )'OUr TRS--tlO.

LM 381 Pre-Amp o..1gn
Yov 100 can q uickly design an Ie preamp. Wi'l'I

this p'OIlram 1II" yov need 10 do is enle< lhe para·
mete's ot the pallormance you w.nt. 1II11d lhe pro
gram does l he r""I_,;gl'll down to drawing a de
ta iled schemalic 01 your CifC.. il on Ihe sc feen!

You will n,,1!1(/ a 4K Level I or a 16K l"..... I Il,

Orde, No . 0008R $7.95

Model ROCk" Ana lyHf alld PreFligM Check
16K; Order No, 0021R.

Ftamrom Pal rollTle FIgM..-/Klingon Caplu',
16K; Order NO. 0026R.

Bowling 4K L.I, 16K L.1l, Order No , 0033R.

Sanl. Plfnla and Fl..macclo
IK U , 16K L.II ; Order No. 0043R.

Level II

BEGINNER·S BACKOAMMON/ KENO Why eu 1II10n"
when you can pl.y lhese l ascinlilt ing glilmes wit h your
ras-ect
a Back gammon- Pllily ageinsl lhe compule<. YOIl'

TRs-ao wili gM you a steady, Challenging pme Ihlll l's
sure to sharPll'l 'tOU' sk illa.
a K_- Enjoy thi, popvllllr Laa. Veoa.gamtll ing glilme.
Gue» l he rigl'll numbers afld win big,
Yov'Uneed a TRS--tlOLawI lOf II. OnMrNO.OOCMA Sl.lIS.

--
Business
Pub.ge I

. ,

BUSI NESS PACKAGE t
When the TRS«I

Il~t appeared on
Ihe mar1<el, busi.
neaamen every·
where became ex
cited I' the pros.
pect 0/ tn"oging the
computer",~
.-.oe wid -.YI,'"
Iy 10 '1'1'01 buai·-- ."...,.dented p"C8e.
Thanks to lnslanl
Sollw~"" Ihal
dfewn is I'lOW a real·
Ity. Actually S; . MP-
arate pIOII.am" ... ~_~ _
Business Package I
contains all the scnw••• you'll need \0 malnlaln the
books lor your company_and on Ihe least . "pens·
Ive l RS-eo produced, The com pul e. will list you.
1I.e<! .ssets and term depreciation: allow lor tee
c,eatlon 01tape files for fest access to you. g<lnflfll

ledge. and other in lo,mation; compute yea,·to-<late
ledge. I.om month ly ledge. data: compu'e Ifia' bal·
ance and profil·and~o" "a'emenIS: and combine
all da'a 10 produce a y..r..nd belan<:e. Package lur·
niahed complete with tIl ank dala casset te and de
talled in1\truetions lor uH.
0rdfH No. OOI3R mIlS

BUSINESS PACKAGE II I
Sales ere the Ii 'eblood 0' virtually any business.

Wllh Business P.ckage 111. you'll be able to m.inlain
Invenlorles and wOrk OIlt discounts and commission
percentages on you' compute<. giving you' cu.·
lome.. the fast an.w... t~ need and leaving you
morll time in the held,

Baale Ind lnlannedlala Luna' La....
II(; L I, 16K LII; O<der No. OOOIR.

Span T, II I K U . 16K L. II ; O<der No . 0002R

Batln •• Backgammon anet Kano I K L.I. 16K L. II :
O<d.... No. (l(l(l.4R.
GolllC ' " ..out.K L1. 16K L.II: Order No. 0009R.

AI' FIIgI'II Slmul. lIon 41( L1, 161( L.II; O'dar No. 0017R

0 11 Tycoon II( L .I, .nd L ,U; O'der No, 0023R.

_...,
WIly spring lor a larger compu ler wI-. )'OU c.n

.naint.in a fUll fUnn,,'Il inventOl'Y of up to 1153 ItllfTls,
I-howing stock number. quantIty. and price. on)'OUr
TRS-8O? The prOllr.m .1I0wa)'OU 10 search for ind~

vklual i1l1fT1S or to r",,_ )'OU' ent"e inVe<"llory one
block.' a l ime, The prOll'am is $(I simple to run Ihat
'tOUr lIfTIploy_ Will be abla 10 use i, with only min·
imal training.

OI.counllnd Comml• • lon ParCfl18flll.
This aul oma'ad business tuncuon program i. Ju.t

the too l you need to I'Ilndle SO many 0' you' dail y
calculat ions. Any retail 0 ' wholesa le company can
ben allt from last, easy accass to tha followlnllln 'or
mation:

8eIHnll Prica
F'e,cant Markup
Total Selling Price
Discount Percentage
Actual Price
Percent Change
Percent Proht

For the .1( Level I.

0n1fH No. 1l00!lfR $1.1lS

Demo I . K; Order No. 0020fl

DIM"'" AI S..b.lIlo"m-.IGw...._ •• «; Order No. 0021R.

P_' Finane. I .K; O<de< No. 0021R.

Dood... alld Dlsplaya I 16K Orde< No. OOJOR.

S9K. Trek II1 .K; O<de< No. 0001R.

Fun P. cb ga I 16K; Order NO. 0007R.

He~ PawnlShutt:la Craft DocklnglSpace Ch.." Sea Battle
16K; Order No OO. , R

Knlehl" Qu••t/ Robot Ch...,HOf... Aac.
16K; Ofde' No. 0003R
CUI bplorlnllfhchliMamOfY 16K;Order No . OOIOR.

Sta tuI 01 Hom..JAuto bpen,.. 41<: Orde r No . OO l2R



Now you can get the best for less! Just clip out the coupon below, bring it to your
local computer store, and you'll get $1.00 off the list price of any program package
from Instant Software!
ChlCken/SaCClrlt 8K Order No , 0022P.

Oow Jone$ 8K; Order No. 002tiP,

T1nll lel$lJplrtrap 8 K; Ordel No. 0029P.
T..e-x BK; Orde, No. 0032P.

Qublc·4JGo·Moku 8K; Order No. 003BP,

Mimic BK; Order No. 0039P.

Pl nny Ar<:adl 5 K; Orde r No. OQ44P.

Arno. 11 8K; Order No, 0045P.

B• • • b,11Mlnagar 8K; Order No. 0062P , $14,95.
Turf and T" gI 1 8 K; Order No . 0097P.

MORTGAGE WITH PREPAYMENT OPTI ON/FINAN·
CIER These two programs w ill more Ihan pay lor
themselves Il you mortga ge a home o. make ;nvesl·
ment s :
• Mortgage wilh P"paymlnl Optlo n-Calculate

mortgage payment schedules and save money wllh
prepayments,
• Financier- CalCUla te which Investment will pay
you the most, fi gure annual depreciation, and com
pute the cost of borrowing , easily and qlJichly.
All you need to become a l inanc ial wizard with an 8K
PET. Order No. OOQ6P $1.95.

Apple: " "
Golf Appiesoll il + 20K Orde, No. 0018.60,

'owUnglTrilogy 2OK; Order No. 0040.60.

Math Tutor I .6oppleso fl ll + 24K Order No. 0013.60.

M,th Tutor II Apple50ft II + 20K Order No. 0098A.

•A trademark 0 1Tandy Corporation
" A trademark of Commodore Bu alness Machines Inc.
"'.60 !fademali< 0 1 Apple Computer Inc.

Ask for Instant Software at a computer store near you.
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o Masler Ch arge

o Monay order

c .6oMEXo VISA

o Chack

Quantity Order No, Unit Cost Total Cost

Handling $UA,

TotalOrdar

hpiration Data _

Ci ty _

Stale ", _

Card No, _

Signed Date _

Address _

1 Order your Instant Software todayl
I
I
I
I
I
[
[
[
[
I
I
I
I Instant Software Inc. Depl.39KO 1
I Peterborough, N.H. 03458US.6o JL _

_____ _ _ _ _ _ _ _ _ _ PAUA(;( NUMlll _

_m. _

_____ _ _ _ _ -"""-- ~Zlp~ _

Why pay full price? Take this coupon to th e store nearest you and get $1.00
off on any of our software. If the store nearest you doesn 't stock Instant
Software, don't call the manager names-there's still hope. Just tell him
which programs you want, and he'll order the software for you. If you're so
wealthy that saving a buck means nothing to you-not to mention the added
dollar handling charge-then use the order blank at right to order your soft
ware direct, or call Toll-Free 1 ~800~258·547 3 .
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CW Fans: Give Superior Selectivity to
your Atlas Rig

-this mod uses an inexpensive MFJ filter

Audio circu it co nnections, showing new wires and placement of the filter output
capac itor (sma" electrolytic) in the center of the picture.

Henry B. Ruh WB9WWM
Box lJ47
BloomJn'lOn IN 47401

As have many o t he r
hams who enjoy the

use of the great At las so li d
sta te, no-tune-up rigs, I
quickly discove red tha t

while it was great for SSB.
it lacked a little in CW
reception ability. This sim
ple modification will bring
it a round and make CW as
enjoyab le as sideband .

The Atlas rigs have a fine
SSB i-f filter, but if you try
to copy CW with this unit,
you find that there is no
original fa ctory CW filter,
nor any adjustments to nar-

row the i-f bandwidth. The
problem o f separating
close CW signals by tone
alone is difficult and frus
trating, especially if you
are a Tech trying to up
grade. (I finally got my Ad
vanced using this rig on the
Novice bandsl)

MFJ makes a dandy CW
audio filter with a se lec t
able bandpass which is

centered at 750 Hz and
which is also the CW offset
of the Atlas. making it an
ideal choice. While you
could outboard the unit
and keep buying 9-volt bat
teries for the filter, I found
it could be placed easily in
side the Atlas, deriving
power and operational
benefits from its location .
While an audio filter is not
as good as an i-f filter for
CW, the performance of
the hybrid unit when com
pleted was more than ade
quate, and only the worst
of QRM and zero-beating
of signals could not be
overcome. A more demand
ing CW operator would pre
fer the narrower i-f filter,
but this works fine for most
of us, and. since it can fit in
side the rig, allows unim
peded mobile or portable
operation.

The MFJ filter, model
CWF-2, like most MFJ prod
ucts, comes in a small box
and is powered by an in
ternal 9-volt battery. Be
cause of the small size and
super compactness of the
Atlas, there isn't much
room inside for add-on
goodies. but the MFJ fits .

The first step is to
familiarize yourself with
the operation of the MFJ
filter . It employs a series of
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Mounted bandwidth selector switch.

The filter board is nestled between the speaker and the back wall o f the chassis.

2 . Fir st , rem o ve the
sc rews ho ldi ng the MFJ
unit together. There a re
fou r, two o n each side of
the box.

3. O nce the un it is o pen,
you will see that the actual
filter is conta ined o n one
PC board, held to the rear
a nd bottom of the box with
a rubber-like ceme nt. Us
ing an X-ac tol!l or similar
knife. carefully remove the
PC board from the box . A
wedging a ction between
box and board is sufficient.

4. Remove the switc he s
and headphone jack from
the box by removing the
four screws and a large nut
ho ld ing the Y. " jack. The
box should be set aside
and all loose hardware
stored in the bottom she ll
o f the MFJ box.

5. l abel or identify on
the PC board each wire on
the MFJ unit. There are two
wires for power, + and -,
aud io in, and three a ud io
o ut wires. The e lect ro lytic
ca pac itor attached to the
multi -position sw itc h is
removed and save d for
later use. After removal of
the wires, t he switc hes and
co nne ctor can be remount
ed in the MFJ box. The box
can be reassembled and
set aside for other projects .

6. Remove both the top
and bottom covers from
the Atlas .

7. Remove the hole plug
on the front panel bel ow
the NB (noise blanker)
notation o r, a lternat ive ly,
drill a sma ll (3/8") ho le
wherever you would like
the bandwidth sele ctor
switch to go. A good spot is
nea r t he af/rf gain co nt ro ls,
positioned to allow as
muc h room as possib le for
fingers to turn the knobs .

8 . The switch selected
for the rig shown in the
photo s was a Da le SP1 0T.
A ve ry sma ll Aleo o r simi la r
rotary with 4 positions is
adequate. The Da le was in
the ever-growing junk box.
The type of switch used is
the same as found on many
HTs for frequency selec-

Modificatio n Steps
1. To complete the con

version as p ictured in the
photos, fo llow these easy
steps. No mechan ica l work
is necessary unless you
have the noise blanker op
tion in your unit, in which
case a single 3/8" hole is re
qui red.

band, retuning to hear the
other guy. The selectivity is
chosen from a multi 
position slide switch. The
MFJ unit is designed for
use either between audio
stages or between the rig
o utput a nd a headphone
jack, supplied on the front
o f the MFJ box.

active audio filters using Ie
chips and matched compo
nents fo r a 75~Hz center
freque ncy and a variable
bandwidth of 180. 110, or
80 Hz. This allows easy
copy withou t reso rt ing to
very low audio notes
nice in a non-Cw rig- so
you don' t wal k d own t he
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tion and IS avai lable from
most parts houses, FM spe
cialty houses, and ham
stores . Spectronics (1009
Garfield . Oak Park Il
6(304) has some for use on
Motorola HTs for adding
more freq uencies . The cost
is about $4.

9. Because the switch is
reall y nestled in the rig, it is
necessa ry to prewire the
termina ls. Five lengths of
stra nded no. 26 in your
favorite colors, each about
14" long, will do nicely.
Prepare the switch for in
se rtion.

10. The PC board in the
Atlas on the far right (fac
ing front) is removed for in
se rt ion of the switch. This
is t he rf mod ule. PC-l00; o r,
if you have t he noise blank
er, f ind your hole and insert
t he switc h as best you can.

11. The wires from the
switch are routed to the
fro nt corner and down
through the open space by
the wafer selector switch

to the underside of the
Atlas . There is a channel in
the rf cover over the vfo
near the front lip which can
serve as a cable raceway.
or the wires can be run
around the outside of the
Atlas chassis over the
audio board.

12. If you ta ke the time
and are neat, you can run
the switch wires d irectly to
the MF J PC board. O r, use
the wires attached to the
MF J unit and sp li ce in
midstream. Being naturally
sloppy (according to the
XYl), I chose to splice in
midstream. The MFJ board
slips between the speaker
magnet and the rea r con
nectors of the At las .

13. The re is a red/white
wi re coming from t he
cente r te rmina l o n the af
level control which goes to
the edge connector of the
audio board in the Atlas.
Remove the end attached
to the edge connector. This
is the input to the MFJ

filter. This wire attaches to
the #1 terminal (filter
bypass) position on the
ro tary switch. The audio in
put wire coming from the
MFJ filter board is at
tached to the af level
center terminal.

14. The ou tput terminal
on your selector switch is
run to the vici nity of the
edge connec tor and is con
nected to terminal 12 of
the edge connector, using
the electro lytic capacitor
supplied with the filter
(series connection).

15. The + power lead of
the filter is connected to
pin 21 of the edge connec
tor .

16. The ground lead is at
tached to pin la of the
edge connector.

17.The filter-select wires
of the MF J unit are con
nected to the terminals of
t he rotary switch in the
order desired: eo. 110, 180,
or 180, 110, ao Hz.

la. The Atlas covers are

replaced .
19. Turn on and enjoy!
Performance of the unit

on the crowded 80- and
4O-meter No vice bands was
exce ll ent. Needless to say,
tuning the Atlas with the
filter in the aD-Hz position
makes for fast tuning. It
was found that the laO-Hz
mode was adequate for
most work and tu ning, and
the 1100Hz mode was best
for QRM-Iaden stations.
The Bn-Hz mode was some
thing el se. allowing you to
hear the other stations
chirp and drift with keying .
You really ca n tell about
vfo stability with the 8O-Hz
mode!

All in all, the unit per
fo rms very sa tis facto rily
and makes a good SSB rig
an even better all-rounder
for those of us who only
dabble in CWo The MF J
unit is current ly priced at
$29.95 and is ava ila b le
from a number of sources.
includ ing MFJ direct..

92 "" Re.der Service-see page 21'



TO : All Amateurs
FROM: Wilson Systems, Inc.

Inflation . . . gas shortages ... etc .. all leading to higher prices each week, and cutting
into the amount that we have to spend on our hobby . And face it, our hobby is what keeps
us sane in this runaway inflation period, our escape from the hustle and hectic grind of
working to make a living. We know - we see the same price increases at the grocery store,
the same increases in the gas prices. Wilson Systems, lnc., is going to do something to help
ease the purchase of your new tower and antenna.

As you may know, in January of 1979, Regency Electronics, lnc., purchased Wilson
Electronics Corp . What you may not know is that in August, 1979, Jim Wilson purchased
back the antennas and towers . There is now a new name to look for - WILSON SYSTEMS.
INC. - With the new name and new company comes new ideas, methods, products and
prices. Yes, prices. But not what you might expect. Wilson Systems is LOWERING the prices
to where you will find it hard to believe. Check them out in the following pages of this issue .
You will be surprised and pleased at what you will find .

What are we doing that will enable us to lower the prices? Well. we are Hams, too . We
like to pay the lowest price possible and will spend much time assuring ourselves this is
accomplished . We feel the same higher demands on our money for the house, food. and bills.
And as this demand increases, the amount of money left for our hobby decreases. So when
money is spent, we want the best quality for the best price.

There are a number of ways to bring the cost of a product down. By using a cheaper
grade of material , buying raw materials in larger Quantities to obtain a better discount, by
cutting the profit ratio, and by elim inating the middle man. Wilson Systems will not lower
the quality of the product . In fact , we have improved the strength and Quality of almost
every antenna in the line. The newly designed monobanders will stay up under heavy icing
conditions when others are falling apart . Wilson Systems is currently purchasing at the
lowest price possible from the aluminum companies. so these methods of cost reduction are
eliminated . The third method mentioned is one that we have decided to consider as a part of
the overall cost reduction plan, yet leaving room for research and development expense, so
we may bring you the products you want and at a price you will like.

The last method mentioned is always a risky one. The dealers do not want their profits
cut back just as you do not want your pay check cut. If you cut the dealers' profits back,
some of them will just push the product that will tend to give them the most profit. rather
than the one that will be the best performing for you . A rather drastic form of this method
is the one that Wilson Systems will be choosing . You will not be able to find the Amateur
products of Wilson Systems in stock at the dealers, nor will they probably recommend them.
(After all , as long as they're not handling them and making a profit, why should they pro,
mote or even recommend them?) No. you will only be able to enjoy the most product for
the least money by dealing with Wilson Systems factory direct. We will be offering you the
amateur antennas and towers at prices that are below, in most cases, what the dealers pay for
the products of other companies. And to make it even easier, we have a toll-tree number for
you to place your order. Now isn't this what you've been looking for? The best product for
the least monevl

Just remember these four points:
1. Highest Quality 2. Lowest Price 3. Toll-Free Order Number

The fourth point? Remember the name ... WILSON SYSTEMS, INC.

Yours Trufv .
Jim Wilson
Wilson Systems, Inc.



Note ;
Radials are required for
peak operation .
(See GR·1 below),

SPECIFICATI ONS :

• Self supporting-no guys
requi red .

• Input Imped ance : 50 n
• Powerhandling capability ;

legal limit
• Two High-Q Trap' with

large diamater co ils
• Low Angle Rad iation
• Omnid irectional

performance
• Taper Swaged Aluminum

Tubing
• Automatic Bandswi tChing
- Mast Bracket fu rn ished
- SWR : 1 .1 :1 or leu on all

Boo,"

Easily assembled, the
WV-1A is supplied with
a hot dipped galvanized
base mount bracket
to attach to vent pipe or
to a mast driven in the
ground .

WV-IA
4 BAND

TRAP VERTICAL
(10 - 40 METERS)

No bandswitching
necessary with this
vertical. An excellent
low cost DX antenna
with an electrical quarter
wavelength on each band
and low angle rad iation .
Advanced de sign
provides low SWR and
exceptionally flat
response across the full
width of each band.

Featured is the Wilson
(I large diameter High.Q

traps which will maintain
resonant points with

(
vary ing temperatures and
humidity .

GR-!

,
,

Superior clamping power is obtained with
the use of a rugged %" thick aluminum plate
for boom to mast mounting.

The use of large diameter High-Q Traps in
the "SYSTEM 33" makes it a high performing
tri-bander and at a very economical price .

bandsw itch ing is automatically made via the
High-Q Wilson traps. Designed to handle the
maximum legal power, the traps are capped at
each end to provide a weather-proof seal
against rain and dust. The special High-Q traps
are the strongest available in the industry
today .

",...
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A trap loaded antenna that performs like a
monobanderl That 's the characteristic of this
six element three band beam. Through the use
of wide spaci ng and interlacing of elements.
the fo llowing is possible: three act ive elements
o n 20. three act ive elements on 15, and four
active elements o n 10 meters . No need to run
separate coax feed lines for each band. as the
______________SPECI FICATIONS --------------

Band MHI 14·21·28
MllIimum po_' input. Le<IlI l tim it
Gain IdBdI. Up to 9 dB
vSWR e.esoMnce 1.3 '1
Impedance 50 n
fIB r.tio 20 dB Of be lief

•

IFormerly Sy~tllm Th'"'

WILSON SYSTEMS INC. MULTI-BAND ANTENNAS
SYST£

•

Capable of handling the Legal Limit . the
"SYSTEM 33" is the finest compact tri
bander available to the amateur .

Designed and produced by one of the
world's largest antenna manufacturers. the
trad itional quality of workmanship and
materials excells with the "SYSTEM 33".

New boom-to-element mount consists of A complete step-by-step illustrated instruc-
two l /S" thick formed aluminum plates that t ion manual guides you to easy assembly and
will provide more clamping and holding the lightweight antenna makes installation of
strength to prevent element misal ignment. the "SYSTEM 33" Quick and simple.

_ _ _ ~ ':"-' SPEC IF ICAT IO NS - - -------------

•

4286 S. Pol" il Ave nu.
la5 V~. ~.ct. 891 03

(702) 739-7401
F.ctory Di~t To ll F,.. 1-800-634.6898

fbndMHz 1421·28
Muimum 1>0_' input . ~l l lm lt

Ga,n (d t.::ll Up to 8 d B
VSWR at ron onanc:e 1.3' 1
Impedance 50 ohm~

FIB IItio 20 dB or bet ter

Boom 10.0 . • length) 2" .14 '4"
No . elemenu 3
Longnt elemertt 21"4"
Turning ,acltul 15'9"
Muimum mnt diamete, . 2" 0 .0 .
Surface ar 5.7 sq. ft .

Wind loedi"'9 II 80 mph . . .. 114 lbs ,
A_bled _",1 (appro• .! . 31 lbs.
Shipping _ight (appro.: .I ... 42 lb!.
Oirec1 52 ohm f..d-no balun .-.qui,1Id
maximum wind wrYiyai ..•. 100 mph

The GR -l IS the complete
ground radial kit for the WV
1A. It consists of : 150' of 7/14
stranded copper wire and
heavy duty egg insulators, in
structions. The GR·' will in
crease the efficiency of the
GR·, by prov iding the correct
counterpoise.
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MT-61A

""'--roo

FEATUR ES;
• Is freestanding wit h use o f proper base
• Milldmum Heigh t is 61 ' (will handle

10 sq . ft . at 53' l @ 50 mph
• 1200 lb. brake winch
. 4200 lb. raising cable
• Total Weight , 350 lbs.
Recommended base accessory : RB-6 1A ,
F B-61A .

The MT-61A is our large st and tallest freestanding
tower. By using the RB-6 1A ro tat ing base fixture
the MT-6 1A is ideally suited fo r the SY33 o r SY 
36. If you plan to mount the to wer to your house,
ceoucn should be taken to make certain the eave
is properly rein forced to hand le the tower. If not,
o ne o f the base accessory fixtures should be used.

NEW IMPROVED
FEATURE

Heavier wa ll tubing
greatly increases the

stress capabilit ies
over the older

TT45 and MT-61.

TT-4SA

~•••~ j'E..-
~.

'-",-" ::""- _._-

FEATURES;
• Maxjmum H eigh t 4 5 ' (wilt handle

10 $Q. ft . a t 38')@ 5Omph
. 800 lb . winch
• T o tall v freestanding wi t h proper base
• T otal Weight, 189 Ibs.

The TT4 5A is a f reestanding tower, ideal for in 
stallations w here guys cannot be used . If the tower
is not being supported aga inst t he hou se , the pro
per base fix tu re accessory must be selected.

GENERAL FEATURES
All towers use h igh st rength heavy galvan ized steel tu b ing that confo rms to ASTM specifications
fo r years of maintenance-free service. Th e large d iame ters provide u nexcelled strength, All welding
is performed with sta te-of-the-art equipme nt. Top sections are 2" 0. 0. for proper anten na/ rotor
mounting . A 10 ' push-up mast is included in the to p section of each tower , Hinge-over base plates
are sta nda rd with each tower. The h igh loads o f today 's antennas make Wilson crank-ups a logical
choice ,

•

Hinged Base Ptate • Concrete
Pad , Heavy Duty Winch

.J
Mounting the House Bracket

The Hinged Base Plate a llows
tower to be til ted over for

access to antenna and rotor
from the ground.

New, Improved Wilson Towers

Tilting the tower over
is a one-man task with

the Wilson bases ,
(Shown above ' 5

the RB-61A J

"'.... ...., ..-,f;e.'...... lU b,o<' to~ ..._ ,_

•
\

"1_"'r. ;~..IS119.95
179.95 I---.

RB45A .
RB·61A .

4286 S. Polaris A'nm u.
Las VeqM, Neud. 89103

(702) 739·7401
Fac to ry DirKt Toll Fr" 1·800·6 34-6898

The RB Series was designed lor the
Amateu r who wants the added con
ven ience of beIng able to work o n
the ro to r from the gro u nd position ,
Th is ser ies of bases will gill'!! that
ease p lus rotate the complete tower
and antenna system by the use o f a
heavy duty lh rust bearil'lg at the
base of the tower moul'lt il'lg posi·
non, wh ile still being able to t ilt
the tower over when des iring to
make changes o n the antenna
system .

ROTATING BASE

S 79.95
109.95

FB45A .
FB·61A .

FIXED BASE
The F B Series was designed 10 pro 
VIde an eco no mical melhod of
moving the tOll'oer away from the
house . II will support the tower III
a completely free-$ta nd lng vertical
posmon , while also having the capa
bilit ies of t Illing the t ower o ver to
o-ov.oe an easy access to the an 
tenna . The rcrcr mounts at the roc
of t he to wer in the convent,onal
manner , and will not rotate the
com ple te to we r .

TILT-OVER BASES FOR TOWERS



WILSON MONO-BAND BEAMS

Rugged 1/4" th ick a lum inu m pla tes are used in com bination with sturdy U·bolts and

With the Wilson Bets-match method, it is a " set it and forget it " process. You can now assemble the an
tenna on the ground, and using the gu idelines fr om the detailed inst ruct ion manual , adjust the tun ing 01

the Beta-match so that it will rema in set when rai sed to the top of the tower. The Wil son Beta -meter
o ffers the ab ility to adjust the term inating impedance that is far super ior to the o t her match ing methods
includ ing the Gamma match and other Beta-matches. As this method of match ing requires a balanced line
it w ill be necessary to use a 1 :1 ba lun , o r RF cho ke, for the most e ffic ient use of the HF Mo nobander s.

The Wilson Monobanders are the perfect answer to the Ham who wants to stack antennas for ma ximurr
util izat ion of space and ga in . They offer the most economical method to have more antenna fo r less mo
ney w ith better ga in and maximum strength . Order yours today and see why the serious DXers are run
ning up that impressive score in contests and number of countr ies worked .

At last , the antennas that you have been waiting for are here! The top
qua li ty. opt im um spaced, a nd newest designed monobanders. The Wilson
Systems' ne w Monoband beams are the la test in modern design and incor
porate the latest in design principles utilizing some of t he strongest mater
ials available . Through the select use of the curre nt production of a lumi
num and the new boom to e lement plates, the Wilson Systems' antennas
will stay up when o thers are fal ling down due to heavy ice loading or
strong wi nds. Note the fol low ing f eatures :

1. Taper Swaged Elements- The ta per swaged elements pro vide stre ngth where
It coun ts and lowers the win d load ing m ore effic iently t h an the conventiona l
method o f telesco p ing elements of d ifferent sizes . M-520A

2. Mounting Plates - Element to Boom.; The new formed aluminum p lates provide the st rongest method o f m ou nt ing t he ele
ments to the boom that is ava ilable in the entire market today . No lo nge r w ill the e lement s t ilt o ut of line if a bird should land
on one en d o f the element.

3. Mounting Plates - Boom to Mast
saddles for superior clamping power.

4 . Holes- There are no holes d rilled in the e lements of the Wilson HF Monobanders. The careful attention given to t he design ha l
m ade it possible to e liminat e th is requirement, as the use of holes add s an unnecessary weak po int to t he
a ntenna boom.

Wilson 's Be ta maleh o ffe rs
m ax im um power t ra nsfer. SPECIFICAliON 5

Gain FIB -- l o ngest Boom Boom T u.n ing hrloco WindlMd Maximum ...- ....
Mo da l ~M "- VSYYfI . Ma tehing -- e 80 ~h ~..'M", dBd R. tio " ..", R_ ..."""

h,,_on<. E_"".. Ele m ent 0.0, L.e ngth Radius Ik.fU ILbo, MllSt lL bo.1,..
M5 20A 20 11 .5 25 dB SOO KH z 1.1 :1 SOn Beta 5 36'6" '" 3 4 ' 2%" 25'1 " B.' 221 '" 6B

M4 20A '0 10 .0 25 d B 500 KHl 1.1: 1 so n Beta 4 3 6 '6" ,.. 26 '0" 22'6" 7.6 lB9 ,.. 50

M5 15 A 15 12 ,0 25 d B 400 KH z 1.1: 1 SOn Beta 5 25'3 " '" 26'0 " 11'6 " 4.' 107 '" 41

M41 5A 15 10 ,0 25dB 400 KHl 1.1 : 1 SOn Beta 4 24'2%" '" 11'0" 14 '11" '.1 54 '" 25

M51 QA 10 12 ,0 25 dB 1 ,5 MHl 1 .1 :1 SOn Beta 5 18'6" '" 26'0" 16'0" a 72 '" 36

M410A 10 10 .0 25 dB 1 .5 MHz 1.1: 1 son Beta 4 18 ' 3 " '" 12'11 " 11 '3" 1.4 36 '" 20

1·800·634·689f
Toll-Free Order Numbe

WilSON SYSTEMS TOWERS

FACTORY DIRECT
ORDER BLANK

~W33WILSON SYSTEMS ANTENNAS

WILSON SYSTEMS, INC. - 4286 S . Polaris
Las Vegas, NV 89103 - (7021 739-740 1

----------------------------------------------------------------------------------------.I
I
I
I
I
•I
t ow. ......, O-.cr;ption Shippino "... a",. M....' o-.iption Shipping P.ju

SYJJ 3 Ele. Trobander fa. 10 , IS, 20 Mtr>. UO'S $1 39 .9 5 TT-4 SA Freei tandlng4S' TUbula. Towe. TR UCK $ 219\11

: SY36 6 Ele . T..bander fot 10 . IS , 20 Mt.s . UO'S 189 95 RB-45A Rotating 8eIe fa. TT -4SA w/til t ave. feature TR UCK 119 .9

I WY ·IA T,ap Ver ucel 10 ' 10 , 15, 20 , 40 Mtrl. UO'S 44 95 F B-4SA Fi><l!d B_ fot TT -45A w/t dt 0""'. feature TRUCK 79.

I GR· l Ground RedialS for WY·1A UO'S 9.95 MT-61A FreeUanding 61 ' Tubu la. Tower TRUCK 3999

M·S20A S ElementS on 20 Mtrs TRUCK 199.95 RB-6 IA Ro tating 8eIe fa. MT-61A wltil t 0""'. fealur TRUCK 179.9

M-420A 4 Elements on 20 Mlrl . UO'S 139 .95 FB-61A Fixed Base fot MT-6IA wlti lt O"'l!' fut u.e TRUCK 109 ,9

M·S1SA S Elements on 15 Mtrl . UO'S 11995 STB-50 Th. uU Bn"ng UO'S l B 9
M-41SA 4 Elemenu on 15 Mtrl . UO'S 7995 Nevada R esid e n ts Add Sales Ta x
M·Sl 0A 5 Elemenll on 10 Miti . UPS 84 .95

0 0 0 0
M-4 10A 4 Elemen ll o n 10 Mtrl _ UO'S

Ship C ,O .D . Check enclosed Charge to Visa M/C
64 .95

WM-62A MobIl.. Antent\iO SIB Aon 2, .... Aon 6
Ca.d _ Ex p ire sUPS 19 .95
Ba n k _ S ,g na tu re

HD·13 Alloance Heavv Duly Rotor UPS 109 .95

RC.aC SIC Rota . Cab le UPS .12/ft. Please Print
RG ·SU RG-8U Foam·Ult.a F lex,b1e Coax,al

Na m e Pho neCab le . 38 St.and cer uer COndul;tO', 11 guage UPS 211ft .
I NOle On COoiUOiII and Rotor Cable . mon,mum order IS 100 h and In 50 ' multiples. S treet,

PtlU1' and opec:: ,f'l;atlon l subjeo;t to eh....ge w,thout nOlite .
I Ci ty Sta te Z ip
I N,n.. ty DlIy l ,m,ted War.an ty . All P.oducts FO B l'" VO'IJ'Is . Nevada

~---~--J[--~~-~;)--------------------------------------- -------------------- ---------
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NOTCH FILTER PERFORMANCE
ADJUSTED TO I kHz POINT.

..
' ~-.....

C hoice of readouts -OMNI-A lo r a nalog dial or
OMNI·D for digital dial; Built·in VOX and P1T
fadlilies; Selectable Break-In, instant or delayed
recewer muting: Dual·Range Receiver Offset Tun·
Ing . ~ 5 k Hz or ~O.5 kHz; Wide Overload
Capabilities. dynamiC range typicaOy exceeds 90 dB
lind a PIN diode switched IS -dB ertenueror is eeo
induded: Phone Patch Interface Jacks; Adjust<'llbLe
ALe; Adjust<'llble Sidetone; Excepbonal Sensitivity;
200 W<'lItts Input 10 final with fuD warra nty on final
transistors for first year. pro-rata for 5 years; 100'
Duty Cycle for RTIY, SSTV or sustained hard usage;
12 VDC Circuitry lor mobile use . external supplies
for 1171220 VAC operation: Front Panel Micro
phone <'lind Key Jacks; Built-In 25 kHz Calibrator in
analog dial model; Zero-Beet Switch; "S",SWR
Meter; Dual Speakers: Plug-In Circuit Boards,
Functional Styling, black te xtured vinyl over
aluminum "demshen" case . complementary nonre
flective warm dark metal fro nt panel; Complete
Shielding; Easjer-tc-use size; 5~"h x 14 %."w x
14"d; full Options; Model 645 Keyer $85; Model
243 Remote VFO $ 139; Model 252MO matching AC
power suPP/y_$139; Model 248 Noise Blanker $49;
Mode l 21'1500 Hz 8-poIe Crystal Ladder C W Hlter
$55; Model 2 18 1.8 kHz 8-poIe Crystal ladder sse
Filter $55;

OMNI owners note: Your OMNI can be converted 10
a SERIES B model a t the factory for just $SO (plus $5
lor packing and shipping). The notch filler replaces
your p resent squelch control and provision is made
lor the two additional optional fillers: a partial panel
with new nomenclature is provided. Contact us for
details.

Model 545 Series B OMNI-A $949
Model 546 Series B OMNI-D $1119

Experience the uncrowd e d world o f OMNII
SERIES B_See your TEN·TEC dealer or write for full
details.
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OMNI/SERIES B I-f RESPONSES
WITH STANDARD AND
OPTIONAL FILTERS .

'liIfi.~~~~:r"~SI 'I ~~fi
E XPQRT,~71~ ~I NCO~N AVE., CHIC.o.GO. ILL. _

The new OMNIISERIES B makes todav' , bands
seem IHI crowded. By offering II new I-I selection
that provides up to 16 poles of flll erlng for superior
se'edivlty. And II new Notch Filter to remove
QRM. No other a mateur transceiver we know of
out-perjorms It.

NEW I-F RESPON SE S ELECfJON. OMNI comes
equipped with an excellent S-pok> 2.4 kHz crystal
ladder i-I filler IAlhkh is highly satisfactory in rormet
conditions. Bul when the going gets rough. the new
OMNVSERIES B. with optional filters instaDed. pro
vides two lldditionalspedal purpose l-f responses.

The 1.8 kHz crystal Widder filter transforms an
unreadable 558 Signal In heavy QRM into one thai
gets the messeqe through. The 0.5 kHz 8-poIe filler
provides extremely sleep and deep skirts 10 the CW
passband window which effectively blocks o ut even
the very strong adjacent signtlls.

Both o f thew fillers can be fro nt-panel switched in
series with the standard fi ller to proctde up 10 16 poles
ol liltering lor near-ultimate seJectivily. In addition. the
standard CW active a udio filters ha ve three
bandwidths (450, 300. and ISO Hz) to giw even
further attenua tio n to adjacent signals. In effect,
OMNI/SERIES a has six selectivity curves-a- three for
ssa a nd three for CW Thill's true state-ot.jhe-art
selectivi ty.

NEW NOTCH FILTER. A vertabte frequency notch
filter in OMNI/SERIES B is placed tnstde the AGC
loop to eliminate lnlerfering carriers and CW signals
without affecting received signals. Attenuation is more
tha n 8 "S" units (over SO db) for any freq uency
between 0.2 kHz and 3 .5 kHz.
OMNI/SERIES B RETAINS ALL THE
FEATURES THAT MADE IT fAMOUS.
All sond-stete: 160·10 meters plus convertible to
MHz and AUX band positions; Broadband design for
band changing without tuneup, without danger;



A Sensible CMOS TT Decoder
- presented by popular demand

C. Warren Andreason N6WA
PO Box 8306
Van Nuys CA 91409

Seve ra l yea rs ago, 73
Magazine pub li shed

o ne of my art icles tit led

98

" Autoca Il 76" (June, 1976).
At that time, I offe red
printed c ircu it boards and
the response was over
whelming. To make a long
sto ry shorter, ove r the t ime
span, t he circui t was re
designed using CMOS, and
commercia l pr inted ci rcu it

Photo o f completed decoder,

boards were developed.
W hi le th at c ircuit was in

tended for paging use,
there were many letters
asking how the c i rc ui t
could be modified to work
as a co nt rol circuit in a
repeater with an on/off
function. I designed a new

c irc u it with a plu g-in
printed circuit board th at
meets this requirement.

This unit that is being
presented is a to tally se lf
conta ined s ingle-function
cont rol board that requires
only a 12- to 15-volt power
so urce at abou t 100 rnA
and virtua lly any level of
audio. The input is high im
pedance so it will not load
or affect the audio line to
which it is attac hed, and it
ad jus ts its own input gain
so that whatever aud io in
put level is present is opti
mized for maximum per
forman ce . The output of
thi s unit is in the form of a
reed relay which can han
dle loads of up to 10 Watts.
The relay contac ts are
isol ated from all ci rcu itry
and may be used in any
manner required. The cir
c uit conta ins everyth ing
necessary for tuning and
programming, without the
need for test equipment.
Once set up, the unit will
respond to a four-digit
touchtoneTM code, latch
ing the output relay, and
releasing the relay upon
re ception o f the proper
and different four-digit off
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Fig. 1. Schematic of remote-control decoder. All resistors 14 W, 5 % unless otherwise stated. On afllCs, connect pin 14
to + 12 volts and pin 7 to ground unless otherwise stated. Circuits 100, 200, 300, and 400 are identical except that part
101 becomes 201, etc.
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Anyt ime a digi t is de
coded , t he ou tp ut on pm

Fig. 2, Touchtone keypad
showing row and column
tones,

contro l number 1-3-7-9 . 1
(col um n 1/row 1) o utput
"A" goes to "W" , 3 (col
umn 2/row 1) ou tput " B"
would go to " X", 7 (column
1frow 2) o utput " C" wou ld
go to " Y" . 9 (colu mn 2/row
2) out put "D" wou ld to to

umn used will be referred to
as column 1; co lumn 2 is
the rightmost. In a like
manner, row 1 is the upper
most used row, a nd row 2 is
t he lowermost used row.
Circui t 100 is tu ned to t he
colum n 2 tone, c irc uit 200
to colum n 1 to ne, circuit
300 to row 1 tone, a nd cir
cuit 400 to row 2 tone .

These four decoded
tones a re fed into U2, (Fig.
1), which detects tone pairs
and gives the d igit-de cod e
outputs. Output "A" wou ld
be row 1 and co lum n 1;
ou tput " B" wou ld be row 1
and colum n 2; ou tput "C"
would be row 2 and co l
umn 1; and output " D"
would be row 2, column 2,

The decoded dig its are
fed to the W, X, Y, and Z in
puts in t he orde r in wh ich
the numbers are de sired.
An example wou ld be t he

the POS It ive d irection. As
t he d c trie s to go higher,
the FET conducts more,
shunting the input signal
away from the amplifier in
put and not a llowing the
am pl ifie r to prod uce any
greater o utput.

In thi s way, the inpu t
stage regu la tes its gai n to
a llow o nly small changes
in the output, whi le the in
put may vary over a wide
range.

The consta nt-leve l audio
is fed to the inputs of ci r
cuits 100, 200, 300, a nd
400, which a re tone de
coders. Two of these ci r
cu its are tuned to column
tones, and two to the rows.
The desi red decode tones
are decided on and a
touchtone dia l (Fig. 2) is
used to determ ine which
co lu m ns and ro ws a re
needed . The leftmost co l-

code. This un it cannot be
tr igge red by voices, yet wi ll
work even under the most
trying cond itio ns.

Ci rcui t Description
Se e Fig. 1 . The inpu t

s t a ge of th is funct ion
decoder is a se lf-ad jus ting
a uto ma tic-leve ling ampli
fier . It will take its input
from any point whi ch has
audio available. The input
impedance is on the order
of 100k Ohms, so it will no t
load the audio line to
which it is attached .

U1 forms a f ixed-ga in
amplifie r and the rectif ier
stage sam pling the output
prod uc es a dc voltage
level whi ch is dire ctly
related to the output am
plitude of the a m pl ifie r
stage. This dc vo ltage is fe d
back to Q1 , whic h turns on
as the dc vo ltage goes in

99



Designation

U1
U2,U6
U3
U4. U5
Ul01,U102,U103,U104
Q1
02,03
LED 101,201,301,401, LED 1
CR1, CR2, CR3, CA4, CA5, CR6
Zl
R15, R16, R17
R4
R101, R201, R301, R401, R13
R102, R202, R302. R402
R1 . R2
R3, R6, R5, R12, A11, R14, A15
RB, Rl 0
R9
R7, Rl 03, A203 , R303, R403
C103, C203, C303, C403
cr. C2, C3, C4, C6
C101, C201, C301 , C401
C5, C7, cr. C102. C202, C302, C402
C8
C7
RLl
Available f rom CW Electronics, PO
Bo x 8306, Van Nuys CA 91409. Full kit
is $42.00. Optional sockets for ICS
3.00. Optional edge connector 2.00.

Description

Op amp
Quad OR
Dual NAND
Quad NAND
Tone decoder
FEl
NPN transistor
Ught-emilting diode
Signal diode
Zener diode
V2-W, 5% resistor
V. ·W, 5% resistor
V.-W, 50/0 resistor
V.·W, 5% resistor
V.·W, 50/0 resistor
V.·W, 5% resistor
V. -W, 5% resistor
V. ·W, 5% res istor
Trlmpot
My iar™ capacitor
Elect rolytic capacitor
Electrolytic capaci tor
Electrolytic capacitor
Tantalum capacitor
Electrolytic capacitor
RA31441121, Elec-tret
Pri nted c irc uit board

modifications for this task)
have been on hilltops in
repeaters and have been
operating fo r severa l years
without prob lems, so the
ci rcu it ha s bee n well
proven.

In bui ld ing this u ni t, it
wou ld be wise to se lect
good temperature-stable
components for operation
in the area of the tone
decoders . Resistors R102
and R103, and capaci to r
( 103 mu st no t c ha nge
muc h if the tuning of the
tone decoders is to re mai n
stable. Show some care in
handling and soldering of
the CMOS logic, as I can at
test to what a soldering
iron with a leaky tip can
do. If in doubt about yo u r
iron, ground t he tip with a
clip-lead near the ha nd le .
CMOS is great stuff but it
cannot handle high volt
age, even at extremely low
current level s.

A fina l note of inte rest is
that o n the prin ted circuit
card, the decoded digits, A,
B, C, and 0 are broug ht o ut
to a patch point and the se
quencing logic inputs W, X,

13 of U3 goes high, tu rning
on Q3 and discharging C8.
The low at (8 is inverted by
the other ha lf of U3, and is
fed t hrough R11 to t he en
a b le inp u ts of t he se
quence logic. As long as
the enabling o utput from
U3 is low, t he sequence is
held in a rese t state, but the
decoding of a digit and the
subsequent discharge of
C8 will enable the sequenc
ing logic fo r a per iod deter
mined by the cha rge t ime
of C8.

If another proper digit is
not received by the time (8
is charged by R10 (about 3
seconds), the logic is reset.
As the proper sequence of
di gits is re ce ived , the flip.
fl o ps fo rmed by U4 and U5
are set, in tu rn, unt il U5,
pin 11, goes high with the
proper decode of the
fourth digit of the " on"
code. When pin 11 is high,
it d rives the base of Q2,
causing t he transistor to
conduct and rel ay RL1 to
pu ll in. The rel ay will stay
closed until the flip-flop
d riving Q2 is reset by the
"o ff" code. The " off" code
is the same as the "o n"
code except that t he first
digit of t he code is also
used as the fourth d igit. If
t he code 1-3-7-9 we re used
as the "on" code the "o ff",
code would be 1-3-7-1 .

LE01 in the collector of
Q2 is a status light which
allows the person looking
at the board to know if the
re lay is energized . If the
LED is lit , t he rel ay is
e nergized .

The network made up of
C7, CR3, R9, CR4, CR6, Rll ,
and R15 is used to provide
power reset protection. IIi
the event of a power fail
ure, the uni t will a lways
come up in a mode whe re
the relay is off (open con
tacts) when power is re
stored.

As mentioned earlier,
this circuit is extremely ef
fective and is in use in
many repeate rs, working as
descri bed . Some of the
ea rlie r uni t s (based on the
Autocall ci rcuit with
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Item

741
4071
4012
4011
567
MPF111
MPSA13
LED
l N914
lN4733
270 Ohm
470 Ohm
1k
5.1k
10k
lOOk
560k
1 Meg
10k
.1uF
1 uF
3 uF
10 uF
10 uF
100 uF
Relay
PCB

# Req.

1,
1,
4
1,
5
6
1
3
1
5
4,
7,
1
5
4

5
4
7
1

1
1
1

Y, a nd Z are a lso broug ht to
the same point where con
venie nt strapping is avail
ab le for programming.

Profe ssional PC boards
a nd a ll components are
ava ilab le from CW Elec
tronic s (t he a uthor) as
shown in the parts list.

Tuning- With Test
Equipment

Provide an a udio source
and o bserve audio at pin 3
of any tone decoder o n a n
osci lloscope. Adj ust R7 un
til t he audio peaks are
about 200 mY. After de
ciding which tones to de
code, connect a frequency
coun ter which has a high
im peda nce input to pin 5
of each tone decoder (567),
and, in tu rn, adjus t eac h
associated po t until t he
prope r decode frequency is
read as the vco idle fre
quency. This is done with
no audio being fed into the
uni t.

Tuning- Without Test
Equipment

Connect t he audio input

Parts list

to a source of touchtones.
Set R7 midrange and int ro
duce the row 1 tone into the
unit. This can be done by
pushing two b uttons of the
tou chton e pad s im u l
ta neo us ly. Adjust pot R103
until the LED lights. Lower
the adjustment of R7 unti l
the LE 0 goes out. Raise t he
adj ustment of the Rl03
about 2 tu rns past the po int
where t he LED lights aga in.
Now, in a simila r manner,
provide the desired row or
colum n to ne, and adj ust
t he other three tone de
coders. R7 is set only o nce
and just the tone decoders
need adjusti ng. Make su re
each to ne po t is set in the
center of t he range, half
way between the drop-out
points.

Jumpers
When all four decoders

are set, decoded tone pairs
will appea r at outputs A, B,
C, and D. Provid e jum pers
from A, B, C, and 0 to W , X,
Y, and Z to obtai n the de
sired o rder of decode, l.e.,
first digit to W, next to Y,
and so on. •





DTMFR for your Repeater
- state-of-the-art TT decoding

D e cod ing rouc htonetw
signals in a noisy e n

vironment can create rea l
p ro b le ms . H a v in g t he
au tooarch come up in the
mid dle of a rag chew or
tu rn ing on the air cond i
t ioner in the middle of
winte r can be embarrass
Ing .

The deve lopment of the
NE 567 by Signetics. the XR
2567 by EXAR, and the
Mostek MK 5102 simplified
the ha rdware req uired to
construct tone decoders.
Now you ca n replace the
NE 567 and XR 2567 com
bos with a sing le chip- t he
CRC 80 30 made by Rock
well-Coll ins. The ch ip costs
more th an t he MK 5102,
but then it does more and
has mo re output functions.

When co upled with a
suitab le front end section,
you can make a dual-tone
m ulti-freq uency rece iver
(DTMFR) that has fas t lock
up t ime, prac tical ly no
fa lse o utputs, a nd a few
ot her feat ures tha t will be
di sc ussed la te r. Pin co n
nec tions fo r the CRC 8030
are shown in Fig. 1 .

Fig . 3 s hows the block
d ia gra m of the unit. I built
th ree filters fo r use with
the CRC 8030, but the one
shown here seems to be the
eas iest to adj us t and main
ta in. This circuit a lso pro
duced some ci rc uit tips
that can be added to the
decoder c ircu it descri bed
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Fig. 2. Dual-loop tone decoder.
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X~""61 74 0 0
HI GH SHECT
GIIQ UP GATE

'"FI L TER

CRC80 ' O

r-, -
1/

AGC AMP
xR2567 740 0

CO . SELrCT
GROUP GAT[ r t,
F I LTE R

Fa = ..; F1 + ' 2

Freq. (Hz)

Cap. (uF) 732 89. 1270 1553
Cl 0. 1 0.1 .047 .047
C2 .22 .22 .10 .10
C3' 2.2 2.2 2.2 2.2
C2' 1.0 1.0 1.0 1.0
C3' 10.0 10.0 10.0 10.0

by Buffington (73 Maga
zine , Ap ri l, 1977), to
dec rease t he lo ck-in time.

A s i n g le -s t a g e a g c
amplifier drives XR 2567

dual -tone decod ers. The
decoders form b andpass
tracking filters for the two
tone groups. A simp lif ied
diagram of the filter c irc u it

'"69;1 ",,0, ,
•,,,
,
,
•,

IH O

''';'9 I "'6 '4n I 16H, .
, ,
, ,
,

•, ,,
••
•

, ,,
•

LOw GROUP CEHTER FR E OUE ~CT

Fig. 3. Block diagram of the DTMFR. Fig. 4. Free-running frequency settings.

1209 1338 1477 1633
01 02 0' 0 8 01 0 2 0 ' 08 01 02 0' 08 01 02 0' 08

697 1 0 0 0 0 1 0 0 1 1 0 0 1 0 1 1
770 0 0 1 0 1 0 1 0 0 1 1 0 0 1 1 1
852 1 1 1 0 0 0 0 1 1 0 0 1 1 1 1 1
941 1 1 0 1 0 1 0 1 0 0 1 1 0 0 0 0

Fig. 5. Touch tone matrix: bina ry ou tputs.
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Fig. 6. Schematic o f DTMFR. Values for Cz, C3, Cl', and C3' are found in Fig. 4.
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Fig. 8. D TMF de tector (CRC
8030).

:::::=
~ ~,-::.

••00'

...
!!.2. f\!~eT'O ~

" 'l~ ",
'I " l O
" se
,. VDO

" 04" 'lN'
lO 0""" "'
U Sf
Zl Ol1T70",
U .',.
14 fl

n f lO

ZI 0"19''''
27 '4>T" ,
a "'6

1
~ "" . .01"-=- 0 3'
'oo·~

C-i • 11'-'

: 0:
~.~

~ •
~

bl'

",..
,u

"no..
"
"..,
"'I",

i _ _

P"•• ,,,/ _S10"A>~

...
"!£. "u ~ello", .....
1 'IH '"
, I'l" ,,,..,
•,
••..
"""..

Adjustments
Adjust the fou r decoders

to the free- running fre
que ncies shown on the
chart of Fig. 4 by first
grounding pin 3 or 6 of the
res pective decoder. Next,
a pp ly a single tone of ap
proximately 1 volt to the
age ampl if ier and adjust
the low-tone group cont rol
fo r 1 volt at the inpu t to the
decoder fo r that tone
group. Repeat this pro
cedure with the high-tone
group .

l ( AOS
,100 't TO It.

sto ps send ing out 10 mill i
second pu lse s. Output can
be 2-out-of-8 or binary if
the BI N (pin 23) is held low.
Binary output fo rmat is
shown in Fig. S. The output
can be stored in the output
registe r if HlD (pin 16) is
he ld low.

I dec ided to use the INH
(pin 4) to inhibit decoding
of any tones unless a tone
from ea ch group is presen t.
Neat, hu h?

coder is the n gated to the
CRC 8030.

The esc 8030 examines
the input signal and. if it
likes what it sees, generates
a st robe pulse to ind ica te
va lid data , a nd all within
40 ms l Whenever a signa l is
present, AVD (pin 13) goes
low to ind icate a tone is
present. The SIL (pin 3)

band and the first lock oc
c urs, pin 3 or 6 goes low
and the seco nd loop takes
over, reducing the band
width and over shoot. It's
like driving at 90 miles per
hour and stopping imme
dia tel y, if not sooner. In
othe r words, the bounce is
gone! Afte r t his occurs, t he
ou tput of the locked de-

Fig. 7. PC board.

is shown in Fig . 2. Each
decode r ha s two control
[oops. When no signa l is
being received, the de
code rs are free-running at
the center frequencies
shown in Fig. 4. The smaller
va lue for the loop filter
capacitor a llows the unit
to lock faster. Whe n a tone
appea rs withi n the pass-

'0'



Fig. 9. Component la yout.

-

8. " Digi tal Autcpatcn,' Butt
ington, 73 Magaz ine, Apr i l ,
1977.
9. " Complete Repealer Con
trol," Bullington, 73 Magazine,
June, 1977.
10. " Fake 'Em Out," Bullington ,
73 Magazine, May 1978.
11 . " Sing le IC r oucn-rone
Decoder," Larry Nickel, Ham
Radio, June, 1976.

•_N.UOen II') U).J
.... :I:

Everhart , 73 Magazine, Novem
ber, 1976.
4. "Autocau '76," C. W. An
dreasen, 73 Magazine, June,
1976.
5, " More Repeater Control ne
vic es," Bill Hosking , 73 Maga
zine, December, 1977.
6. " Low Cost Tone neoccer,"
Chris Winters, 73 Magazine ,
November, 1977.

,, 0......

a ll comments on this e rr
cuit. .

Refelences
1. XR 2567 Data Sheet. EXAR ln
tegrated Systems.
2. CRC 8030 Data Sheet and Ap
pl icati on Not e, Ro ck w e l l 
Colli ns.
3. " Toward a More Perfect
Toucht on e Decod er ," J. H.

Othel
90 Molex pins
1 zz-ctn, .156" ·spacing card
edge connector
1 3.57·MHz xta!

Capacitors

3 ,1-uF d isc ceramic
4 1·uF ten . 35 V
4 1O-uF tan., 35 V
2 .047·uF Ian., 35 V
1 l()().uF etec., 35 V
.. .22·uF Ian., 35 V
2 .• 7-uF tan., 35 V
• .1·uF tan., 35 V

The age ampli fier should
handle signa ls from 50
millivolts to 5 vo lts wh il e
hold ing the out put con
stant.

The dual-lock circuit for
the XR 2567 can be incor
porated in existing systems
without too much trouble
and cost. With this circuit,
it is possible to use a stan
dard ca rd d ialer whic h
would make a utopatc hing
a lot eas ie r and safe r whil e
mobile in motion.

Further impro vements
ca n be made to the front
end by using se para te age
amplifiers with su ita b le
filters for e ac h group. I
wo uld appreciate any and

Parts List

ICs, Transistors, and Diodes
1 741 op amp
1 MC 7805
1 CRC 8030
42N4126
37400
1 1N4oo1
2 1N697
1 MPF 111
2 XA 2567

Rell,tol'
11 2.7k, V. ·Watt , 5%
2 10k, V.·Watt, 5%
1 1 meg , V.-Watt, 5%
1510 Ohm, V.-Watt, 5%
2 1ook, V.·Watt, 5%
46.2k, V.-Watt, 5%
45.1 k, V.-Watt, 5%
8 1k. '/.·Watt, 5%
4 10k, 'I.-Watt, 5%
2 10k sl ngle-Iurn polS

Circuli boards and parts can be
obtained Irom:

D.C. Stafford Electron ic S. and O.
427 S. Benbow Road
Greensboro NC 27401
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---COMMERCIAL MOBILE &----.
~ BASE TRANSCEI IIERS
~ SItU eOfflffl ~p . It4 LiHe ·

SC300 25 WI. Base station
• BuilHn AC Power Supply

• Front Pilne1 51alus I~lor Ughts.
_ Optional Rl;vr. Scanning Function A•• ilable.

• 13&11" MHz & 220-240 MHz ("50 lIOOfl~

.. 6 channels .

.. 0.35 uV Acvr.
_ 6 or 8 Pole Crystal Fil r.
• Beauhful Audio-RX & lX.
e very~ PrICe!

S C250 25 WI.
Mobile unit

• "S<J"., RUQ9fId" Housmg

SPEC COMM REPEATER BOARDS, SUB·ASSEMBLIES & ACCESSORIES

nCl00 TOUCHTONE
CONTROL BOARD

SCT1 l 0 Transmitter Assembly
a SCT1 1D mounted In shielded housing
a S.me as used on SCR1000
a Completel y asmbld. w/F.T. ups, 50239 conn.
a 1 or 10 WI. unil $205,00, Add $69,95 fa' 30 WI.

unit

SCT1 l 0 XmtrlExciter Board
a 10r 10 WIs. Oult)Ul . 100% Duly Cycle!
• Inl ini l e VSWR prool
• True FM l or e1C. • 0010 qu.I'ty
• N_ Design-specifically lor continLIOIlS rpl ..

serv,ce

• Ve,y low In " whl l e no-se"
a Spurious ·70 dB
a With .0005% d . l. $139.95
a BA·l0 30 WI. Amp bOard & Heat Sonk, 3 sec LPF

& fel , pwr. sensor. s.ss.95

TTC100 Touchtone Control Board
a 3 dlll it ON. 3 digit OFF control 01 • aingle

rePMt..- lunction. Or, 2 lunctionS ON l2 d,gits
e.ch) with 1 digil leachl OFF.

a C.n be used to pull In a rel. y. tr igger logic, etc.
a Typically used fOf Rptr . ONIO FF, HIIlO Pw t ,,

P,L. ON/O FF. P.tch InhlblllReael , etc.
a Stable, anU·I.islng design. se Limit on .ccen,
a SM,oo ($l ~.OO inlt. & c kd. out In SCR1000l.

• 2 Funcllon or Custom Pl"ogr...,ming _ .. $15.00.
a For Add'i FuncllOn(s)-Add • 8""ffi., T1C 8

Boa,d. $42.00,

FL·8

TX
ASSY.
, -"

CTC·l00 CORfTimer/Control Board
a Com plete COR circuitry.
a Carrier 'Hang' & T.O. Timers,
• Remote 1mt.. InhitHlIRe-seI cont.Ol.
• ProwiSlOn lor panel conlrolsw,tches & lampe.
a 100% Solid Sta.. CMOS logic .
a Many ot,-Ie;atur" $36.00.

FL-6 Revr. Front·End Preseleclor
_ 6 Hi a ResonaIOf$ w,lh FET pteamp,

• Provides tee...."clo.... rejectoon 01 MOUI-oI.tland" signalS
w/ovt l l>e u_1 IO$$! can otten be used inSlud of Iatge.
. xpenli.... cavIly "Iterl .

.. ExI._ ly helpfUl at sites w iln many nearby VHF transmit 
tefl.

• Gain: apx. 10 ca.
_ Selectivity: - 20 c a @ "'2.0 MHZ; - 60 dB . :1:6 MHZ

llYP , ~ $85.00.

TRA·1 Timer Reset Annunciator Board
.. Put. out a lone " beep" on rpl r. 1mtr. ap1, 1 Me. atter rcvd.

signal drops-thus allowing lime lor bfeakers ,
e Reset . rpl.. time<:lUt timer wI'Ien tone is emilled,
e Adjustable time delay aJld lone duration.
a For use with CTC100 and 10100/250.
a S2095 (Add $29.95 lor inst . !o ck. out in SCA1000).

TMR·l Timer Board
• Can be set up lor 1 012 conligu'.horlll.
a '1) TIme Out Warning Tone.
a ' 21 " Kerchunker KilIer"_ ini ti.1

Apt. , Xmtc. kory-up delay.
a For use wISCR1000. or CTClOO/I025Cl. S20.9!i.

10250 CW to & Audio Mixer Board
• Adju stable 10 tone, apeed . !ewel. timing cycle.
a 4 Inpul AF M..er & Local Mic amp.
a COR Input & 1ml, hold c i'cu,ls
. CMOS logic; PROM memory-250 tHts/chan.
e Up 10 • diHerenl 10 channels!
a Many oU_ l eaturea. Programmed $75.00

(I cnan,) Add '1Chan. $4.00 ea.

These ere Profeuional " Commercial Grade" Units - Designed for Extreme Envi ronmen ts (-30 to
All equipment 8SHmbled & tested. For 2M & 220 MHz.

SC R100
BOARD

COMMUNICA TIONS~"

SCR100 Receiver Board
• Wide dynamic .ange! Red uces O\Ie.to..:l . 'oe

sense·, .nd 1M ,
a sees. 0.3 uV/20 dB Ot typo
• Sel. -eee • :I; 6_5 KHz, .11OdB. :I; 30KHz. (8

Pole CrySI.1FUr,)
a 'S MeIer ' Out pu t.

Exc, audiOquali ty' Fas l squelch' $139.95
wldal.

SCAP Autopatch Board
a Provides ttl be.lc .uto~tch lunctlon.
a 3 Digit Accesa; 1 AUX. onloff lunction; Audio

AGe; Bull t·in Timers; etc.
e See OtJ r oee. 13 Ad 0' w. ilelca ll to'

details $235.00

RPCM Board
• Used wlSCAP llOolI 'd to pi'owlde " Rew9fse PiIlCh"

• nd IaJld ·hne con trOl ot .pt,
a IncludeS I. nd li ne ··. n.....ng·· ClrCu" ry. $19.95

WP641 Duplexer
• Superior Band PasslBand Rel&Ct des'gn
a Prov ides grea t ,eject,on 01 "cut-er - band"

signals
a Extremely aasy to adlust
a _ 93 dB typo ,solation, $S20oo (Iull y Ckd out

wiSCR100lll.

SCR100 Receiver Assembly
a SCRIOOmounled in shielded housing
a same as used on SCRlOOO
a Completely u m bld, wIF .T. c.aps. 50239 ceon.,

AF GA IN POT, etc. $2lri.00

Send tor Dafa Sheetsl

(Shlp.lHandl.-$3.75 PA res~den ts add 6% t alC)

--- - - - - - - - Norristown. PA 19401 • (215) 631·1710-- - - - - - - - - - - ,



Freedom Fighters on Forty
- SWUng the anti-Castro c1andestines

Harry L. Helms, Jr. KAjM
3002 Valley Meadow. ApI. 144
Daffas TX 7j110

H ams by their very na
ture are " ta lke rs,"

whether by SSB. FM, ew,
or RTTY. I love to yak, too,
and t hat desire to talk is
one of the main reaso ns 1
wound up with my ticket.
But there are times when
listening is far more re
warding than speaking, and
I can't help but wonder
how many hams are aware
of some of the remarkable
t hings which could be
heard on 40 meters during
the f irst six months of 1978.

My mike and key gath
ered dust for several weeks
as I spent my operating
time searching the 7070
7100 kHz range for a Span
ish-speaking OM who iden
tified himself as " EI Com
andante David." His sta
t io n used no call letters,
on ly the slogan " Rad io
Rebelde ." David did not
engage in the usua l ham
QSOs; rather, he used his
station to deliver lmpas
sioned and moving speech
es against the regime of
Fidel Ca stro in Cuba . As I

108

listened to Radio Rebelde's
broadcasts, I found myself
beco ming e motiona lly in
volved with David 's situa
tion, hoping desperate ly
that he would manage to
avoid detection by the
authorities for another
night.

David was a Cuban radio
amateur . Radio Rebelde
was a Cuban ham station
pre ssed into se rvice as a
broadcast ing station .
David faced t he death
pena lty for t reason if
caught by the Cuban
government.

I entered the ranks of
ham radio after several
years as an SWl (shortwave
listener) . Unlike many
hams who get thei r sta rt in
SWUng, I have never lost
interest in t he hobby and
still belong to a number of
SWl clubs. Thus, I was
aware that interesting
things do pop up from time
to time in the 40 meter
band. Almost yearly, some
teenagers get ahold of an
AM phone t ransm itter like
t he DX~60 o r Jo h nso n
Ranger and set up a boot
leg broadcasting station
for a few days (one I par
ticularly remember took to
the air in 1973 under the
callsign "WTIT, The Sound

of Young Ame rica!"). Dur
ing the f irst few yea rs
fo llowing Cas t ro's rise to
power in Cuba, 40 meters
was the site fo r severa l low
powered freedom stations
operating from vario us
locations inside and out
side Cuba (SWls refer to
such hidden stat ions as
"clandest ines"). But such
activi ty dec reased during
the 1970s, wit h the last ac
tiv ity I can recall having
taken p lace in 1975.

But recently Castro has
become much more ven
turesome. Despite the con
tinuing stagnation of the
Cuban economy and hard
ships suffered by the
Cuban peop le, Cas t ro
decid ed to launch large
scale in v o lvement of
Cuban t roops in Africa.
American sources estimate
that over one-quarter of
Cuba 's armed forces are
currently involved in
Af rica and the strain upon
t he homefron t is report
ed ly severe. Goods and ser
v ices, w h ic h ha ve lo ng
been in sho rt supp ly, have
in some cases become vir
tua lly unobta inable by the
average citizen. Moreover,
certain portions of Africa,
particularly Angola, are be
coming as d iffic u lt fo r

Cu ba to ext ricate itse lf
from as Vietna m was fo r
the United States, Casua l
ties are high , especia lly
amo ng black troo ps in t he
Cuba n a rmy. and this has
re sulte d in smolde ring
ra c ia l tensio ns within
Cuba.

Given such a backdrop,
it was perhaps inevitable
tha t some fo rm of new
a n t i-Cas t ro c la ndes t ine
rad io act ivity wou ld spring
up . The first ink ling came
in t he pages of FRf NDX,
t he monthly bu llet in of the
No rth American Sho rtwave
Association (PO Box 13,
liberty. Ind iana 47353).
During November of 1977,
several SW ls repo rt e d
hearing a sta tio n ident ify
ing as " Rad io Abdal a "
ope ra ti ng in the AM mode
o n frequencies centered
aro u nd 7085 k Hz . All
broadcasts were in Span
ish, using male and female
announcers read ing scath
ing critiques of Castro a nd
comm unism in general. Its
theme mu sic p layed at
sign-o n and du ring sta tion
breaks was from " 2001, A
Space Odyssey ." It cla imed
to be operating from with in
Cuba itse lf , bu t mo st
listeners doubted this, if
fo r no other reason t ha n its



e labora te and professional
production . A better guess
placed the transmitter
either in southern Florida
or somew he re in Central
America. "Abdala" turned
o ut to be th e t it le of a well 
known Cuban exile group.

Vet a no ther a nti-Castro
clandestine was heard by a
Miami SWl du ring Decem
ber, 1977, operating in the
7000-7025 kHz ra nge. The
Miami SWl, Timothy Hen
del, recorded o ne of his
receptions a nd fo rwarded
the ta pe to well-k nown
SWl Glenn Ha user, editor
of the " liste ne r's Note
book " section of the
FRENDX bullet in. Glenn
was able to glean from the
tapes suc h tidb its as the an
nouncer claiming to be o p
era ting from the O riente
Province of Cuba " espe
cially for the Re vo lu
tiona ry Armed Forces ."
The station indent ified
itself as " Rad io Rebe lde,
uni da a Radio li ber ta d
Cu ba n a " a nd th e a n
nouncer referred to him
se lf simply as >l EI Coman
dante David."

I noted such reports with
interes t, but was unab le to
find eit he r Radio Abdala or
Ra di o Re b eld e du rin g
checks duri ng January o f
1978 . Th e two sta t io ns
gradually began to fade
from my memory until the
evening of May 5, 1978. I
was tuning 7080 kHz
arou nd 0300 GMT when I
ran ac ross an AM station
badly Q RMing the Euro
peans trying to wo rk the
states on SS B. Despite my
best efforts to tune out the
pest, his strong signals con
tinued to obliterate 7080. I
fl ipped the mode selector
o n my rig to AM and decid
ed to see if I cou ld identi fy
the lid.

Something about the an
nounce r's voice imme
diately caught my atten
tion. It was strident, u rgent,
emotional. I fou nd myself
st rugg li ng to remember the
Spanish I took as a college
freshman. Ce rta in words
ke pt popping up clea rly in

his spee ch : " C u b a,"
"Ango la," " Sovie tic a." and
"la tirania de Fidel Castro."
I now realized what I must
be hea ring , and it was soo n
confirmed wit h the identi
ficatio n as "Esta es Radio
Rebelde, unida a Radio
Li bertad Cubana."

I heard Radio Rebelde
again on May 9, and on
May 10 I heard both
Rebe lde and Radio Abdala .
By this time I was hoo ked
on listening for these two
stations. I caught Radio
Abda la on May 10 at 0135
GMT on 7080 kHz . Both
male and female speakers
were heard, and talks were
interspersed between musi
ca l breaks. Signal strength
was excellent, yet mod ula
t ion was quite c rummy. I
kept listening unti l they
signed off at 0210. At 0253
on 7088 kHz, I again
caught Radio Rebelde and
David at the mike. He
seemed to be having some
sort o f transmitte r troub le
this n ig ht, as the carrie r left
the air several t imes while
he was speaking. Once it
returned on 7089.5 kHz .
David left the air promptly
at 0300 and was heard no
more that night

I tuned for both without
success on May 11, but
agai n caught both on May
12. This quickly developed
into a pattern; if one sta
tion was on, the other was
su re to be on later that
nigh t Radio Abdala was
caught at a 0122 GMT tu ne
in on 7082 kHz while Rad io
Rebe lde and David were
he ard beginning at 0201
GMT on 7089 kHz . David
was rapidly proving the
more interesting of the two
stations. His voice delive ry
was seemingly extempora
ne ou s, a nd frequent ly
the re were moments of
dead a ir while he seemed
to collect his thoughts . He
claimed to be broadcasting
from a hidden location in
the mountains of O riente
Provi nce and that there
was a large underground in
Cu ba re a dy to rise up
against Castro. He at-

tacked the shortages of
goods in Cuba and accused
the Cuban government of
falsifying casualty reports
for its African operations.

I cou ldn 't help but won
der if David was a radio
amateu r like myself . On
May 12, I found out At
0325 David paused and his
ca rrier left the air for a few
moments . Another Span
ish-speaking voice came on
frequency, mocking David
and ask ing, in effect, "Why
don 't you give up? No one
i s listening to you
anyway! " Immediately
David 's voi ce returned to
the air, angrily challenging
the unidentified intruder.
No, no, that's not the case,
claimed David. Radio
Rebelde had " m uc ho s,
muchos oventes" (many,
many l is t e ne rs ). Thus
wound up, David once
again tore into the Cuban
government and Castro un
til 0400 GMT, when he
signed off and thanked his
listeners.

David had to be listening
to his transmit frequency in
order to hear his heckler, in
dicating that he was operat
ing transceive. That little
incident convinced me
that Radio Rebelde was a c
tua lly a CMICO amateur
station in disguise.

As May wore on, I co uld
hear both Radio Abdala
and Radio Rebelde two to
four times per week . I
began to note that David
was being subjected to
" jamming" of a so rt, such
as swishing vfos and rough
ac-modulated tones a l
most zero beat with his
signal. At the time, I merely
chalked these up to noo
dle -brained stateside
ham s.

On May 24, I caught a
new voice on 7090 kHz
from 0152 to 0159 GMT.
This speaker was definite ly
not David, but another
Spanish-speaking OM at
tacking Castro. At sign-off,
I caught a clear identifica
tion as " Rad io Libertad
Cubana." the station sup
posed ly " un it e d" with

Radio Rebelde. I felt ex
hilaration as I realized that
David was not alone, that
there were others inside
Cuba who were working
wit h him. And the ve ry next
night, May 25, David and
Radio Rebelde were back
on 7090 kHz until 0300
GMT .

About this time, I was
se ized with an almost ir
resi stable urge to com
municate somehow with
David, to let him know that
his message was being
heard outside the bound
aries of Cuba. From several
so u rces , I was able to form
what I feel to be a reason
ably accurate guess as to
the true identity of David
and his amateu r ca llsign.
Writing a letter was ob
vious ly out, due to the
chance it could be inter
cepted by Cuban author
ities . I toyed with the idea
of igno ring seve ra l FCC
rules and using AM phone
o n David 's fre q uen cy,
sending him greet ings in
Spanish. I decided , how
ever, to stay within the
rules .

In retrospect, I wish I
hadn't

Things came to an
abrupt head o n June 2. At
0235, I caught David and
Rad io Rebe lde on 7080
kHz, 10 kHz lower in fre
quency than normal. His
subjec t, as near as I cou ld
determine with my limited
Spanish, was the growing
inf lue nce of Cas tro in
Venez ue la and his designs
on that natio n's la rge oi l
supplies. But, at 0238, he
was suddenly QRMed by
an English-speaking OM
using the call CM2HB, call
ing CQ for station s in
Europe. CM2HB was using
SSB, but his s ignal was so
perfect ly placed atop the
AM signa l of Radio Re belde
that he could be copied
without using a product
detector. CM2HB and
Radio Rebelde were iden
tical in stre ng th, and
CM2H B continued to ca ll
CQ fo r severa l minutes.
The operato r of CM2HB
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~ Real-State-of-the-Art
~ TWO NEW AceOCeBATIERY PORTABLE COUNTERS

Radio Libertad Cubana left
the air and the mystery CW
sta t io ns likewise cease d
o pera tions.

The rest of the evening
was a conf us ion of jum
bled activity o n 7080 kHz .
At 0330, I caught David's

. . ..
vorce again. e ngag ing In a
b ri ef Q SO with anothe r
Spanish-speak ing amateur
using the AM mode. At
0335, Rad io Rebelde aga in
took to the a ir, with David
this time sharing the mike
with a no t he r male an
nouncer. As soon as he
began his transmission .
David was jammed by a
coup le of other sta t io ns
whi ch began swe e p ing
their vfos across his fre
quency. At 0345 , Radio
Rebelde left the air as
David wished all his listen
e rs a good n ight a nd
thanked t hem for listening.

To date , I have not he ard
Ra dio Re bel de. Radio
Libertad Cubana, o r Radio
Abda la since.

I have carefully searched
40 meters in the months
since June 2, 1978, many
nights, but ha ve fa iled to
hear David ' s di stinctive
vo ice once. Nor have any
receptions of the three sta
tions appeared in th e bul
letins of any of the SWl
clubs that 1 belong to .

It co uld have been that
David a nd his compatri ots
sim ply got t ired of their ac
tivity, Or the jam ming ac
t ivity of June 2 could have
indicated to them that it
would be best to lie low for
a while. A much more o mi
no us po ssib il it y is that
some of them are cu rrent ly
in a Cuban prison o r eve n
dead .

But if David o r some of
his friends should some
how read these words, I
hope that someday he'll
return to the air to let his
li steners know that he's
still all right. And if you
sho u ld co me acro ss an AM
station in the CW portion
of 40 meters some evening,
sto p and listen . It co uld
well be David . •

li be rtad Cubana, but it was
not Da vid 's voice that I
heard . I d idn 't get th e
chanc e to listen to much of
Rad io libertad Cubana t his
nig ht, fo r, at 0317, seve ra l
stations sudde nly came o n
the frequency, all using
CWo There were fou r o r
five stations, all neatly
spaced in the bandwidth of
the AM signal so as to com
pletely dest ro y the intel
ligibility of Radio Libertad
Cubana. I switched my re
ceiver into the CW with a
narrow bandpass filter and
found that each of these
CW sta t io ns merely sent
CQ over and over without
signi ng any ca ll. At 0325,
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OPTOELECTRONICS, INC.

ACCESSORIES

!>1121 NE 14 Av""""
fl. Lauderdale. FL33334
Phones . (305) n,·205O n'·2051---

PROeES:

. P· l00 50 Ohm, lX $13 .as

.P·IOl Lo-Pase .. . _. __ "-_ 16.as
.P-102 Hl ·Z. 2X 16.95
" ,yo. 8015 UHf eo....l.r Preamp 20 MHz to

lIOO MHz 15-50 DB GIl..
(Not Shown) . . $49.95/Kil $39,95

a D--450 Ant. "".
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a Ool.6 Sam above
146.5MHz $ 12,50
lIRA·eNCROght·Ang~ eNC Adaptarf«
atxl¥eAnlenna 2.95

. . $329.95
........ $279.95

. . $ 19.95

authorities su re ly must
also have had some inkling
as to the identity of David,
David exchanged bits of
conversation with another
Spanish-speaki ng station,
but the ta lk was too fast for
me to follow. Abruptly, at
0258, Radio Rebe lde left
the air,

I tuned the 7080-7090
kHz range for several
minutes before I caught an
open ca rrier o n 7080, At
0315 , Ra dio Li b e r t a d
Cubana came on t he air,
picking up Radio Rebelde's
theme of Cuban infl uence
in Venezue la. I was never
ab le to catc h the name of
t he annou nce r fo r Radi o

OROER f ACTORY DIRECT - PHONE OR MAIL

OPT0-1000 10 Hz 10 600 MHz MINIATU RE COU NTfR

• XTAL (TCXO) Time Base :toePPMrC
• Aluminum Case . HI·Z & 50 Ohm Inputs
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lIQPTO·1llOOK Kit form . . .. . . . . . .. ... . . , 99,95
lIAC-70 AC Power Pack . . 4.95
ltNI -CAD-70 NI-CAO Ballery Pack . 19.95
tTCXQ-70 Precision TCXO T_ BaM!

<O.lPPM,I1-40 ' C .. . _79 95

TEll• • , e--.lOU.S ~, _ S"oIO...._dS'OOOpo>_
... "-'\I ~..., ...,. "' . __._1000 "'""'" ",..... _ ... c oo ... , . OO _---"......_..-

OPTCHlOOO .1A 1OHllo600MHI-FREOUENCY COUNTER

• Preasoon TCXO time bMe 0 .1 PPM St8blllty 11-41YC
• Super 5ensItMty wrttl preamps on boltl..Z & 50 Ohm irlputs

< IOmV 10 SOMH! , 25 mV . 150 MHz <soev to 6lXlMHl
• Aulo 0ec0maI Point • A1U1TWlUt'l e- • SOCketed lC 's
• Ttyee pOMoon anenualor XI , Xl0 , Xl00 lavoods terse

countorlll)

. OPTO«XlO,lA Factory"-bled
eoetoeoco 1AI( KJI f orm
.NI-CAD-80 NI-CAOBanery Pack

had to be aware of Radi o
Rebelde o n the same fre
quencv. and I knew his
choice of frequency cou ld
not have been purely ac
cidentat .

At 0253. CM2HB got
tired of CQing and left the
frequen cy. In his place
popped up so meo ne swish
ing his vfo across the fre
quencv . Through the QRM,
I could hea r David 's voice
thanking listeners for their
letters . I cou ld n't he lp but
wonde r if this wasn 't just
some wishfu l th inking on
the pa rt of David, si nce if
the listene rs cou ld figu re
out how to get a le tte r to
Rad io Rebelde, t he Cuban
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CALL TOLL FREE

e!

I-800-228-4097
CommunicationsCenter

443 N 48th Street
Lincoln, Nebraska 68504

In Nebraska Call (402 )466-8402

ntennaS
' SHT
lSAVTIWB
14A V OIWB
12AVO
14RMQ
5BD Q
2 BDQ
seB
203
20S
20B
21.
LA· l
TH5DX

TH6D X X
THJMK 3
TH3JR
H y ·Qulld
205BA
155BA
lOSSA
204BA
204MK5
153BA
103BA
402BA
SN·8 6
TH2M K 3

Super Thunderbird
J el. lO·lS·20M beam
3 e l. lO · lS -2OM beam
zet. lO·lS ·20M Quad
5 et. " Long Jo hn" 20M beam
5 er. " L ong John " 15M beam
5 et; ' ''Long John " 10M beam
4 er. 20M beam
5 et . ccnverstcn k it
3 el. 15M beam
3 er. 10M beam
2 el. 40M beam
Balun for beam an t ennas
2el , IO-l S-20 M Ut-Jlll

Regular
$329 .95

222.95
169.95
274.95
329.95
199.95
129.95
249.95

99.95
89.95
74 .95

239.95
15 .95

149.95

HY·GAIN
Special
5259.95

179.95
139.95
2 19.95
259.95
159.95
109.95
199.95

79 .95
79.95
59.95

189.95
15.95

119.95

Hy -Tower BO-IOM vert ical
SO-10M Trap vert ical
40-1 OM Trap vert Ical
20-10M Trap Ver tIcal
R oof Mou.... t ing k it lver tlcals)
BO-l0M Trap doublet
B0-40M Trap doublet
6 et. 6M beam
3 el . 2M beam
5 e t. 2M beam
8 et. 2M beam
14 er. 2M beam
Detuxe li ght nmg arrestor

Regular
5359.95

105 95
69.95
42.95
33.95

109 .95
59.95

119.95
15.95
21 .95
29.95
3495
59 .95

269.95

Special
$289.95

84 .95
57.00
34 .95
29.95
89.95
49.95
99.95

49.95
209.95

We carry all majorbrandsof ham radios
AT DISCOUNT PRICES

Alliance H0 7 3 $1 09 .9 5
All pr ices do not include shipping.

30 .95
B9.95
34.95
52 .95
52.95
29 .95
49 .95

36.95
109 .9 5
42.9 5
62.95
62.95
34.95
59.95

Special
209 .95
249.95
18 9 .9 5
249 .95
149.95
89.95

189.95
79 .95
99.95
14.50
27.50
59.95
89 .95

11 ere . 146 -1 48 Mhz. beam
22 ele . Power Pack
2 Mtr . " T w lsC· 10 ere .
2 Mtr . " T w ist·' 20 eie .

2 MH. beam
432 Mhz. 11 ese . beam
430·436 Mhz . Beam

Regular
304.75
392.75
264_00
392 .75
197.00
119.95

259 9 5
99 .95

13495
16.95
31 .95
79 .95

119.95

CUSHCRAFT
289.95 2 19.95 A147 -11
89.95 69 .9 5 A147·22

109.95 89.95 A144·10T
39 .95 32.95 A 144·20T
36.95 32.95 A147·20T
39 .95 32 .95 A430·11
39.95 3 2.95 A432 ·20T
3(;.9 5 30 .95

HUSTLER

MOSLEY
3el.lO,15,20 Mtr .beam
6e l . 10, 15 , 20 Mtr . beam
J el. l 0. 15, 20 M tr. beam
6el. 10, 15,20 Mtr . beam
3 el. 10. 15 ,20Mtr.beam
40 Mtr. Add On

a ere: 10. 15,20 Mt r. beam
10·40 Mtr . ve-neer
10-80 Mtr . ve-ucar
75 Meter R esonator
75 Meter Super Resonato r
2 Mlr . Base Cchneer
2 Mlr . Base Colinear

Clamic 33
Classi c 36
TA·JJ
TA ·J6
TA ·J J Jr .
TA -40KR

3--TBA
4-BTV
5-BT V
RM ·7 5
RM·7SS
G6 -144B
G7 ·14 4

ROTORS
HAM 4 $ 149.95 T2X T.iltwister $199.95

Call for prices on rotor cable, Coax . Towers. and Accessories .

ATB·J4 4 ele. l 0 , 15 , 20 Mt r . beam
ATV·4 10,15,20,40 Mtr. ve-neer
ATV-5 10,15,20,40.80 Ml r . Vert ica l
AR X·2 2 Mtr . RlI'lgo Ranger
AR -6 6 Mtr . R ingo
AR X·220 220 Mhz. R lI'lgo Ranger
AR X-450 435 Mhz . RlI'lgll Ranger
Al44·11 11 ele. 144-146Mhz. beam

18HT

VISA' Kenwood - Yaesu - Drake - ICOM- Dentron 
Ten-Tec - Swan - Tempa - Midland - E.T.O.- Wilson
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The Miserly Mobile PVC Special
- radiates a very economical signal

A quickie-cheapie for 2m.

Pl.uG w l1 "
£POU 0"
.o~ oo

Richard L. Hladky AA4RH
Rte. 1. Box 240
Summerland Key FL 31042

W ~nt a quickie-cheap
re two meter anten

na for your car? One that
doesn 't need a ground
plane , and makes a nea r
perfect match to the feed
line? Try this :

Take a piece of RG-S9/U
coax, long enough for your
feedline p lus about te n
feet. Trim the ou ter cover
back about two feet. Care
fully expand the braid by
pushing f rom the free end

0 - "2" PvC OR
t he PoP E
(n . l l lOG"'1

FiB. 1.
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to e nlarge the diam eter to
abou t twice its norma l size
(but don 't unrave l the
braid). Now, work the braid
down over the top of the
outer co vering o f the coax,
so tha t the braid is fo lded
back over itself over the
o uter covering. When it is
all smoothed down, trim
the length of the bra id to
one-qua rter wavelength fo r
the frequency you want
(19.25 inc hes for 146 MHz).
Tie o r tape the braid in
place.

Next, cut the exposed
cente r conduc to r and in
su lat ion about two inches
from the folded-over e nd
of the braid . Remove the
insul ati on except for about
an eig hth of a n inch. Now
cut a p iece of brazing rod
(or #10 copper wire) to a
qu arter wavelength and
solde r it to the free end of
the cente r conduc tor of
the coax, with the rod but
t ing aga inst the insul ation .
Tape, o r use heat-shrink
tubing o n the jo int.

See wha t you have now ?
A hal f-wave ante nna fed at
the ce nter, and matched to
the coax it's made from .

Now take a quick trip to

the hardware sto re and get
a piece of % " PVC o r CPVC
pipe . Cut it to the length
you want for your fin ished
antenna. Insert th e end of
the antenna through the
pipe so that the rod pro
trudes abou t twelve to
fourteen inches. Plug the
end of the pipe around the
rod with auto body filler
(s uc h a s " Bondo ") o r
epoxy. After th is sets up,
you can pour the rest of the
pipe full of fibergl ass re si n
if you want, but it isn't nec
essary if you've put a good
plu g in the rod end. (CPVC
mater ial seems [ 0 slow the
setti ng of fibergl ass resin,
but it will set up in time.)
All you need now is the ap
propr iate fi tting for the
othe r e nd of the coax, and
you 're on the air.

The swr o n my antenna is
practically the same across
the e nti re band , about
1.3:1 . I have it in a six-foot
piece of pipe which gets
me well above the car
body, so its pattern is not
distorted by the metal of
the car. And it is muc h
more effective than the
quarter wave I us ed to
have on the roof. The CPVC

pipe is flex ible enough to
bend a lmost doub le if I for
get to take it down before
going into the carport{but
the noi s e is te rrifying!),

Th e same approach
works well for an antenna
fo r the home rig, but if
you 're going to have a very
long feedline (ove r about
25 feet), you sho uld use
RG·11 ' U coax. It's next to
impossible to pull the braid
on thi s coax back over it
se lf, so the trick is to cut
off a coup le of fee t of
coax, ta ke the braid com
plete ly out, expand it, and
slide it over the piece
you' re going to use as a
feed li ne . You can then so l
de r the bra ids together,
and I fi nd it protects the
outer covering of the RG·
11'U if you work a small
p iece o f fiberglass cloth
under the p lace you're go
ing to solder. The braid will
easi ly expand enough to
pu ll it ove r the top of a
couple o f layers of cloth.

This is a good project for
a ra in y Saturday . The
antenna works well, is
cheap, and, with a littl e
ca re, c a n be made good
looking . Try it!.
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MEMPHIS, TENNESSEE

NO MONKEY BUSINESSI
(A) Complete Service Facil ities
(B) Good Deals on most'Brands
(C) Shipping within 24 Hours
(D) All inquiries handled by Active Hams with

over 20 years experience in ham radio

CALL TOLL FREE
1-800-238-6168

IN TENNESSEE, CALL 901-452-4276
MONDA Y- SA TUROA Y 8:30-5:30

FOR YOUR SPECIAL.

Write: 3202 Summer Ave., Memphis, Tennessee 38112
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F5K Fix for the 8205
- the RTTY relay remedy

Talk up this "talk il up" solution.

Fig. 1. An F5K relay for the T5-8205.

Hugh Aitken W/PN
tss A mity St.
Amherst MA 01001

O ne of the m any attrac
tive features of the

Kenwood Ts-8205 tran s
ce iver is t he fact that ci r
cui t ry for FSK (f requency
shift keying) is already
built in, so that the owner
who wan ts to operate
radioteletvpe has no need
to start d igging arou nd in
the vfo or local osci ll a tor.
Add it ionally. when in the
F5K mode. one ca n use the
very sharp SOO- Hz CW fil ter
and get really remarkable
sel ec t ivity . When trans
mitting FSK, the rig even
automatically cuts down
the power to a level safe
for continuous serv ice.

There is. however. one
slight diffi culty. To key the
transceiver . you have to ar
range matters so that the
fSK input is grounded on

"2~Z2n OR
[l1u ,v"'L£ ~ T

ma rk and open o n space.
This is a littl e d ifferent
from what you may have
been used to. If you own
the ST-5 terminal u n it
made by HAL, for exam ple,
or its big brother, the ST-6,
you ca n' t just connec t its
FSK output to the FSK in
put o n the TS-820S. The
reason is that the HAL un its
provide negative and posi
tive voltages at the FSK
o utput-abo ut - 12 volts
o n mark and + 1 2 on
space . This is an exce llent
method for keying most
transmitters, but don't try
it on the TS-820S. Such
voltages will confuse the
diode c irc u its Kenwo od
uses to shift freq ue ncies .

The obvious so lut ion is
to inse rt a sensitive rel ay in
you r RTTY closed-loop ci r
cu it and use its contac ts to
key the transceiver. This is
what I did, at first, using a
sma ll encapsulated relay I
had bought from Poly

.,..v,.

,.
J,"

Paks. It worked fine , ex
cept that it didn 't see m
quite " sta te of the art ," a nd
also it made the required
CW identifi ca t ion a littl e
awkward . (Since I was no
longer using my 51·5 to
provide keying voltages, 1
cou ld n' t use its CW 10
capability .) What you e nd
up doing is inserting a hand
key in se r ies w ith the
re la y contacts . Just re
member to close the sho rt
ing leve r o n the key afte r
yo u've completed your 10.
I forgot severa l times a nd
ended up transmitting a
fine unmodula ted carrier,
but no RTTY.

There had to be a better
way, a nd there was. If I
have learned anything in
fifteen yea rs of ham radio,
it's th a t the best way to get
he lp wit h a problem is to
" ta lk it up" -preferabl y on
the a ir. That's what I did.
My solution ca me from
Gordy WB9TCB, who had
had the same p rob lem . He
passed along a simp le two
transistor circuit wh ich he,
in turn , had gotten from
Mel WQRV.

Fig. 1 shows what IS In
volved . You need two NPN
sw it c hi n g tran si stor s
(2N2222 o r equiva lent), a
couple of resistors, and a

sc ra p o f pe rfboa rd. The 12
volts d e can eas ily be
" sto le n" from you r te r
minal unit. Note that you
ge t you r CW identification
by grounding the base of
the second transistor-and
you don't have to remem
ber to close any sho rting
lever! I bu ilt my unit out
board, but it should n't be
too hard to sq ueeze it into
the cabinet of your ter
minal unit, unle ss yo u are
very c ra mped for space.

If you use audio frequen
cy shift keying (AFSK ), of
cou rse, none of th is a pp lies
to you . All yo u have to do
is feed yo ur aud io to nes in
to the p ho ne patch " in"
jack on the rear wall of
the cabinet . Your prob lem
then will be qu ite differen t.
Since you will be transmit
ting lower s ideband (lS B),
you won't be able to use
that beautifu l sharp CW
filter. The re is a modi fica
tion to get a round this
problem, made avail able
by the Dovetro n Co rpo ra
tion, but it involves seve ra l
interna l wir ing changes in
the TS-820S, and you may
not want todo th at. There 's
no rea son why yo u sho uld.
With thi s so lid sta te relay,
go ing t he FSK rou te is
easy. •
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We're first
with the best....

OTHER BEARCAT ACCESSORIES
SP50 AC AdIlpter $12.00
SP51 Ba"ery Cf\arger ", $12.00
SP5!l CsrryiOlQ Case foo Four-SOx , $15.00
SP57 Carrying Case tor ThinSCsn ", , s15.00
S"21 0 Se"'ic. manual lor Surea, 210 , . " $15.00
SM220 se",ice manual for Beareat 220 , $1 5.00
S..250 se",,,,e manual 'or Beare., 250 , $15.00
&-31.2 V AA Ni·Cad'slo, Four-Six (Pack oI.j ... •" $15.00
&04 1.2 V AM Ni-Ca<1a tor ThinSCs" (Pack 01 4) $ 15.00
&-5RePacem_ t memory Ilratteryfor BearclI21 0 $5.00
A·l 35cc Cryst.1eenlficale.......................• ,. " .00
Add$3.00 ....~ loraII.ex )i_,"<Is<~.. the__

_COMMUNICATIONS
ELECTRONICS-

ss<! __ 0 eo. 1002 D """ aotooo, MOCOl. " .a.0lI U S A
CaI.rou.·n1 U I_" · ....•• ...ouo_ u.•.a ,II.liM4.......

'"CREASED PERFORItIAliCE ANTENNAS
If yo u want the utmost in pertormence from your Bearcar
seanner, it ia esaential that you uae an exl ernal .ntenna
We eeve l our base . nd mobile antennas spe<:oI iCally
deSIgned lor receiving all bands. Order .A&O is •
magnel mounl mobile .ntenna. Order 8"81 is .guller
clip mobile .ntenna Order . "82 is a lrunk-Iip mobile
anlenna .nd 4 A70 is.n .1I balld base station . nlenna.
AIl . ntennas are 525.00 and $ 3.00 for UPS shipping in
l he con linen lal United States ,

TESTABEARCATSCANNERFREE
Test any Bearca' brand acanner trom CommunlCllllon.
EI.ctr(lnlcs ~ l or 31 days before you oecrcetc keep ilif
you do. you'llown the most sophisticated .lIdtechnoiol1'
ically .dvanced scanner available. 1/ tor any reason you
are not completely sat~lied, return it in new condition
with all accessories in 3 1 da~ tor a courteous .1Id
prompl refund (less shiPOing chargecs).

NATIONAL SERVICE
Wit h your Be arc",t ecenner, we will . end all accea
aeries.. complete sel of simple operaling instn,octlona
and a ona-year fim~ed wa....nty. 1/ aelVice Is eYer
reqUired on any Bearcar :scanner purchased from
Communications E lectronlc.~ joust aend your re
ceiver 10.CE approved seercat national servQ cante<.
Another Bearca' service is the freq uency informat ion
hotline. After you get your sc annerlrom CE, yoo m.ycafl
3 17-894' 1230 . nd get uptothe second information on
active lrequencies in your area. If you ever need
engineering .Mi$tanoa. feel f.... to QlII the factory
during the day at 317-89'H«V.

BUY WITH CONFIDENCE
All Be. rQlf scanners are edraordinary seanning In" ,.,..
menlS, They providE> Virtually any acannlng f unclio" tha t
th e moa t proleaalona l moni torcou ld require .To"e"".
r.s'• ., d.II~.r'I of . ny Bearc. 1 scan"er, send or
phone lour order direelly to our SCanner Distribution
Center Be sure to calculate your price using tile CE
pr;eea in this act MiCtligan residents pIoNse acld 4<ob
..lea tax.. Wrollen purchase orders are accepted Irom
approvedgovemment .gencies.nd well rsted tirm, at.
1O'lb surcharge for nel 30 billing, All sales are subje<:t to
availability. Prices and specitlcati ons are subjecl to
ch ange wit houl notice. Out0' ' lOCk items will be p1.ced
on backorder .utomatically unless CE is instrvcted
djfferently. International orders are invited wil h a
$10.00 IUrch''lle for apecial halldhng in acldition 10
shipping char~ Alishipmenta are F.O.a Ann Nbor,
Mic higan, No COD', please. ceetuere c he<:ks will be
procll811ed immediately and re<:eive an order priori ty
number. Personal checks requi re three weeks bank
dear.nce. Mail orderato: Com munic.tlona EI.ctron
Ic..- Box 1002. Ann Albor. MichlQen 431 08 U.S..... Add
55.00 per :scanr>erlor U.P.S. ground shipping, 59.00lor
faster U.P.S ." shipping 00 $30.00 lor Ol'8rnig"l
delivery 10most mlllor u.s.emea viaAi rborne Air Freoght.
It you h. ve a Maater Charge or Visa card, you may call
anytime and erece a credit card orde r. Order loll 're.
S00-52 1·4 41 4. II you are outside lhe U.S. or in Mic h
iOan. dial 3 13·994-4444 De.ler Inq ulrt.s lnvlted. Al l
order lines .t Com mu n ications E lectroniocs- . re
stalled 24 hou...

Since this fwo-mlllion doll.t""fUlI ••'e
is the w orld's la rg e s t, p lease order toda y al n o
o b liga tio n t o assure a p ro mpt o rd e r conf ir
mation and delivery,

W1Nn ..... klIlow the .a '. Iio"" ..dhw.......
ro-"P=" ..,. .. Comm.."".,....,.' ,to.,'a.
Autoprogramm,ng,- scanner Distribution c.nter~ and
CE logos are hademarl<SolCommuoicat~Elech CW-'
Copy r1li1ht · 1 1i179 Communic.t lons Electronics·

NEWI BearcalB Track scanner

Aircraft Bearcat'" 220
List price $399.95/CE p rlc. t259 .oo
Alrcr.ft e"d ".,bllo • • no/oe mo..ltor. Frequency
I'8nge 32-50. 118-138 AM, , .... ·17.. , "21>512 MHz.
The Bearcat 22<l is one $CiIInner wI'lich can monitor all
publiC aervice bands ptUlithe exciting .ircraft band
ch.nnels. Up to twenty frequencies m.ybe scanned at
the same lime.

Not o nly does th ia new scenner fea tu re no rma l search
epElr.tlon, where frequency limita ere set and Ihe
scanner searches between your progremmed parema
ters, neteo aearches marine or aircraft lrequel'ldes by
pressing II single bcttce, These trequenciesere.lready
stored in memory SO no reprogflmming i. required.The
Be.rca! 22<l.lso features a Priority cl'lIInnel Dual aclIn
ning .peeds, Palented track tuning and Direclch.nnel
IICCes' and AC/DC operation,

New! Bearcat"' 211
List priCe S339,95/CE price U29.OO
Frequency range: 32·50, 1.. 8·174, ..20-512 MHz.
The saarQl! 211 . Irs .n evolut iona'Y explosion 01
features and function. 18"'Channel monitoring. With no
cryst.1 si x-band coverage. Dual scan speeds. Color
coded keyboard, Even a digital clock. All at e modest
price. More scanning exci1ementthanyou bargained for.

NEWI Aircraft Bearcal 220

Bearcat"' 210
Lisl poice $299 ,95/C E price 'I 89,00
10 Cha,,_'• • IS ....d• • Ctra'."e••
Frequency range: 30-50, 148,' 74, .. ,8·512 MHz.
Use l he simple keybosrd to eeiecuee 10 ch anne l. to be
scanned. Automatic search finds new frequencies. The
210 leatures palenled seleel.ble scan delay, push
bullon lockout, single antenna, patented track luning,
AClDC oPeration. With no ~t.1s to buy. Eve~

NEW! Bearcat"' 8 Track
List price 599,95/CE prlce,1e.OO
" Clta"".I• • • _ .nda • Ple y. 0« eflY AC or DC
Po_ted 8 Trac:1I T.". Pie,.,. Frequency range:
33-49, 15f-1d5 MHz.
The saarca! 8 Track Scanner. II converts any 8 Irack
tape p1.yer into. 1ive-llCI ion scanning radio instantly.

This incredibily compact 4-ch.nnell2·band crystal
scanner plugs into the tape player where an 8 track
csrtridgll normally goes. ponce, lire, emergency c.lls
as-It-happens scanning excitement-from an existing
home entertainment center, in-car/in-boat system Of
port.ble 8 track tape player. 1tle Bearear 8 Track
Scanner plugs Mve-aetion inl o .ny 8 lrack player, An..,.
where. Coy$t.1 Cerl"icates . ",.,asee are $4.00 each.

Bearcat"' Four-Six
List price S169.95/CE prle. '109.00
The nref" ""d,. Clle"... ', H.nd-Held h ..........
Frequency range: 33·47. 152· Ja4, 45(}-5 12 MHz.
The 8eMcar Foyr·Six otle~ ~h ip peckel" .ece. to
poIioe. 'ore. _"IIef.1Id special interest public service
br~ats.Lightweight. EJdremelyeomo-ct. TheBea,..
cat four-Six_ilf'l iIS popular -eceeer ducky'" .ntenna
andbeltclip- J)I'(WldelI"goanywherelhande-ctr scanning.

NEW! Aircraft and UHF
Bearcat"' ThinScan N

Li$1 priCe S14995/ CE prlc. 189.00
Worf.r. eme " e.' l oe" ..'"
The S..rCII! ThinScan.- High-perform.nce scanning
has never been this po,iable. There are now three
mod. l. available. The Be 2·4 U H receives 3 3·44 and
152·164 MHz. The BC 204 H/ U reeeivea 152· 164 and
45Q.508 MHz, The new high-performance Aircraft
ThinSCan model BC 2-4 AC receives 118·136aIld4so.
410 MHL Go .head.lI<l8 it up. Bea~'" ThinScan
measures 2'1/0 - .cross. Just 1" deep. And 5"10"' high.
Four c rys tal-eonl rolled Channel' .re scanned eve'Y \;,
second pl'oviding immediate access to police, fire.
weat her and other speclal·intere" broadcasts.

Commun ications E I.etronlc.~ the world's
largest distributor of radio scanners. cele
brates Ihe introduction 01 lour new Beares,
brand monitors with the wQfld'slargest scanner
sale. From now, unlif January 3 1, 1980. you can
save hundreds 01dollars during our two-million
doll.r B • • rcat ••1•• Even the new Bearcaf
models 300. 220 and Eight Tra ck scanners are
on sale. If you've previously purchased a Bear·
cat scanner from Com m unlcatlon. Electronict.,
then you already know you're gening all the
real, live exci tement Ihal a television program
or newspaper can', prov ide. II you don" have at
least one Beares' scanner, Ihe l ime to buy is
now! Since we d istrib ute more scanner. world
wide than anyone elsa, we can sell the newest
factory produc tion models with the latest engi
neering updates, at rock bottom p rices. Our
w arehous e facilities a re ecciecec t o process
o ver 1,000 Bearcs t orders per week and our
o rder ltnesa re alwavs etatted 24 hours. w eatsc
export Basrcat scanners to more than 300
countries and military installations. A lm ost all
items are In s tock lor 1m m ediat e s h i p m e n t, so
88 l1e now a n d g e t a Bearcat scanner d u ring t he
wo"d'. la",e.' two-mil lion dollar scan ner sale!

NEWl50-Channel Bearcal300

NEW! Bearcat"' 300
A.ellable February-lIa,eh, 1880
List price S499.95/ C E p r1 c . '329.00
7-"fNI, 50 Cha"".1 • " noic."'n;h • livery.'.' .c."ne, • AM Aln;,alf end Public
..",Ice band••• Prlotlty Chennel • AC/ DC
BandS: 32'50, '18' 136 AM, 144 -174, 420-512 MHz.
The new Bearcaf 300 is the most adllanced auto
matic scanning radio that Communication.
Electronic . has ever offered to the public. Since
the Bearca' 300 has over 2,100 actille frequencies
in me mory, you can touch one button and search
an y o f many pre programmed services suc h as
oouce. fire, marine and governme nt. o tcouoe. you
still can program your own frequencies and monitor
up to SO channels at once. Since the Bearcat 300
U&e. a bright green llourescent digital dIsplay, ifs
ideal lor mobile a pp licat ions. The Besrcat 300 now
has these added f eat u res: Service Search, Display
In l ensityCont rol, H old Search a nd Res u me Search
keys. Se parate Band keys to permltlock-tn/lock
out 01 a ny band for more efficient service search
and a new vscuum fluorescent digital d isp lay .
aeeesve your Bearcaf 300 now for February
Marc h, 19 80 d elivery.

Bearcat"' 250
List price $39 9. 95/C E pri c e $259 .00
50 CIIa"ne'•• Crt.,.IIe•• e "etche .
It_•• Reca"•• ..,,.De.trucr • Ptlotlty
eMttnel • 50 Channel • ."m;I.
F,.quency rsnge 32'50, 146-' 74, 42(}-5 12 MHz.
The Bearca! 250 performs .ny tcanniog lunctlOll you
could possibly want. Witll push button ease you can
prOQram up to 50 Channels l or automatic monitoring,
Push another bullon and searcll for "ew f requencies.
There are no ~tals to limit what you wan t to hea'- A
special seareh leature 01 tile saarcar 250 actually
stor.. 64freq..enc~alld recalls them. one at .t,me,
at your convenience. Automahc ~count- remembers
how oIten frequencoea are activated by trans" " ..ion
so you know where t he .ction Is. Decim.t display shows
the channel, ' r8Quency and other programmed fea
l ureS. The priority feelure samples your programmed
frequency every two seconds. Plus. • digital clock
IlhO\IlOS tile time al the touch 01. bulton. This is the only
mon,tor radio tl'lllt has received the CommunicatIons
Electronics qu.lity control approval rating .1 . Our
lIigheat qu.lity grede for technologically sophiSticated
equipment. The Bearcar 250, $clInnlng like you've
never !l88n or heard be'ore. Now In atockl

The World's biggest

Bearcaf@
scannersale!

115



Riclwrd Phenix
c/o 73 Magazine

Einstein Was Wrong!
- this story has a Mobius twist

To quote the inspiring
words of that highly

placed military official in
1776. " Yo u can' t make an
o me let witho ut yo u break
eggs."

True . Re member tha t
near-tota l blackout of the
East Coast in 1965? And
power-outages a ll over New
England in February, 1978?
And then there were those
electrica l fai lures around
Peterborough, N.H. (home
of 73 Magazine), early this
year.

Well, I'm sorry! Honest. I
didn 't mean to cause them.
They were just by-products
of a revolution-they hap
pened because I was work
ing on a revo lut io nary step
forward in the field of ham
radio whic h now can be re
vea led for the first t ime .

I'm not goi ng to tell you
who I am, yet. (That name,
above, is a phoney, as must
be obvious.I There are still
too many soreheads around,
and I will not risk exposing
myself to the mobs until my
Mo biu s-twist, All -purpo se,
Synergist ic, lumpe d-con
stant circuit, Hanger-hung,
Folded d ipole, Phase-veloc
ity Tra nsca le nt-Transceive
System (MASl HFPTSTM) is
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bringing happ iness into the
average America n home.

Background
Those blackouts were

sim ply normal side effects
of my genius . They were
only because of littl e slips
of memory, actually. fo r I
am fa r from inexperienced
in using e lec trica l stu ff.

Elec t rica l s t u ff h a s
always fascina ted me. I
remem ber my introd uction
to the fie ld. in 1934, in
Brooklyn. N.Y., whe n I was
o nly 14. I hooked a crysta l
o r somet hi ng up to a ra
d ia tor- I fo rget e xact ly
how - a nd heard vo ices!
And I could n't have been
older tha n 20 when I was
able, most of the t ime, to
f ind WJZ, WEAF, WQR,
a nd some ot her sta tio ns o n
the famil y wireless!

As it happened, most of
the years between those
early t riump hs in the thir
ties and the Big Black out
of the sixties were devoted
to other hobbies in which I
a lso exce l led - I wa s
Broo klyn basket-weav ing
champion in 1939 - but I
kept in touch with elec
t rical stuff thro ugh t he
scie nce sect ion of Time

a nd a rt icles in Reader's
Digest. (Not m uc h of im
porta nce wa s goi ng o n in
the rad io fiel d in those 30
yea rs. a nywa y.)

But then, a few years
before the East Coas t inci
dent. I ran ac ross a book
which ha s been guiding my
resea rch in sixteen areas
ever since. With regard to
sc ie nce, a single littl e
known fa ct published in
tha t book b roug ht my in
terest in e lect rical stuff
flooding back . I started
work on my MASl HFPTSTM
at once and went all out.

East Coast lights went all
out , to ol Joke ! ISorrv.I
What I had done was to
hoo k up my Ma rk I trans
ceiver (which utilized that
litt le-know n fac t) to an
a ntenna system consist ing
of all of the overhead lines
in Grea te r New York with
track age o f the N.Y. Cen
tr al , Pennsyl va n ia , a nd
Bo sto n a nd Maine rai l
roads as the gro und sys
tem . I was so eage r to sta rt
operating that I didn 't
check out the circ uits , but
pl ugged in the power sup
ply (the main generator of
Can Edison) and blooey!

I had forgo tten to fuse
it !

Now look. I've already
said I'm so rry. And please
note: Each of the other out
ages, in 1978 and 1979, af
fec ted fewer people t han
the o ne before . If that's not
p rog ress , I don 't kno w
what you want!

Oh. yes. the little-known
fact. I shall quote it exactly
as it appears in t he book 
and yo u can c heck it o ut
yourse lf.

... elec tricity will pass
through copper wire at the
rate of two hundred and
eighty-eight thousand miles
in a second of time - a ve
locity grea ter than that of
l ight. *

And on the very next
page (p . 910), that vital in
fo rma t io n is augmented by
reference to t he "electric
fluid " which gives ri se to the

• The Circle Of Knowledge,
" Essential Facts 01 Everyday
Interest In Nature, Geography,
History , Travel, Government,
Science, Invention, Educati on,
Language, Literature, Fine
Arts, Philosophy, Religion, tn
dust ry, Biography, Human Cul
tu re, and Universal Progress,"
Henry W. Ruoff, M.A., lilt .D.,
D.C.l., Ed it o r-In-Chief. The
Standard Publi cation ce rn
pany, 1919.
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which I am ha ving d iffic ul
ty an d with the rebu il din g
of whic h I am going to as k
your he lp . We'll ge t to it.
BUI fir st , let's cover the ob
vio us cons t ruc tion - the
OB construct ion, I..sall it.
(The other is t he OB co n
struct ion.I

Fig.l shows the basic re
ce ive syste m . So long a s
the total length of the
Mobiu~ strip is exact ly l as
in t he fo llowing fo rmula, it
is not critica l whet her the
u nit of mea sure is the inc h,
c hai n, furl o ng, hand , o r
fa thom . l can be made up
of e lls, even . lo ke l (Sorrv.l
But l must = (300,000 GHz

12 Hertz) /X (Z-Y j,
where X is the alti tu de of
your Q TH and Z and Yare
its la titude and longit ude ,
respe c tivel y. (If your shack
is in De ath Valley or e lse
where below sea leve l, it is

Fig. 1. (a) Schematic of MobiuHwis t TM, folded dipole,
hanger-hung rece ive system. (b) Isometric presenta t ion
showing the loca tion o f the twist, with Z l:Z: : Vl:V (see
equa tion tn text). (c) Detail of the twist.

4271 a nd powered it . . .
w el l. th e bl acko ut in

Pete rbo ro ug h is hardl y
wo rth m en t io ni n g (no
n e w s p a pers outside o f
some in N.H. and Boston
did), but in the midst of
so m e st ra nge vibrations
w hi ch made vision dif 
fi cult, fo r about 72 seconds
I watched the most inc redi
ble sight : The plc ture s
co m ing in on my tube from
the st udies of t he MGBC
(Ma rs Ga laxy Broadcasting
Compa ny) we re in color!
Yes, in color! I reac hed for
the PTT unit to ask how
come and blooey!

The bla cko ut was noth
ing; the tragedy was the
fi re in my shac k. for I had
been fo rgetfu l aga in.

Conslruction

Nobody is perfect; there
is this o ne component with

produced the we ll-know n
st ngfe-s id ed band whic h,
naturally , provides can
sta nt resonance at a ll fre
quen cies . I wanted to
watch the Bru ins playing
hockey o n Channe l 38, but
my Philco wasn 't VHF 
just UHF. (O r vice ve rsa ; I
alwavs get those two mixed
up.) Anyway , in my mulling
o ve r this prob lem I sud den
ly remembered that 8 plus
9 plus 10 plu s 11 adds up to
3B! There was my answer!

Eagerly, I hooked u p
Channe ls B, 9, 10, and 11 in
se ries , attac hed my anten
na, and plugged in. Blooey!
t had ba re ly g l impsed
Yastrzemski , I th ink it was,
poi sed fo r a sl ap s ho t .
when the lights went out in
Co nnec t ic ut, Rhode Island ,
Ma ss a chu sett s , Maine,
New Hampshire, and Ver
mont.

I had forgotten to hook
in my Adjustment Circuit
Box!

Back to the d rawing
board , so to spe a k.

But good comes from
everyth ing , and as I re bui lt
the blown parts. I was able
to perfect a modi fica tion,
the NNTM (No-Noi s e I
attac h ment , w hich p ro
vides 100 % e ffect ive rf

. .
supp ression - no no n-Ion -
iz in g ra d ia ti o n on any
band .

And so it was t hat by
February of this yea r my
Mark III MASl HFPTSTM
was an almost-tully-tested
QRN-free , all-mode t rans
ce ive r, co ve ring all bands
from 12 Hertz (VVlF) to
JOO,OOO GHz (U ltra SEHF).
( It was poss ib le to go
below and above t hese fre
quencies , but u nde r 12
Hertz I kept fall ing as leep
fo r some reaso n, and over
300k G Hz somet hing kept
ha ppen ing to my eyeba lls .)

Only o ne last ste p re
m a ined to pro ve the va lue
and reli a bility of m y
Mobius twist and t he Ad
justmen t Circ uit Bo x: turn
ing it on. I flipped the
GPMT switch Ig tga-pole.
mega-throw) to Chan nel

appea ranc e of lightn ing,
and its velocity, whic h

... is not less than two
hundred and fift y thousand
miles per second .

Well , I ask you! With thi s
knowledge of more ra p id
electricity than was recog
nized anywhere and of the
existence of a fluid fo rm of
t he stuff, what couldn't I
do?

I won 't bore you with a ll
the diff iculties of those
early veers of the develop
ment and microm iniat ur
ization o f t he Ma rk I
MASl HFPTSTM. I had to
revise a ll of Einstein's for 
mulas, too, of course, and
g radua lly bu ild up my
knowledge of ether (whic h
obviouslv does exist, afte r
all ; I have renamed it
GLOP -for Global lubri
ca tion Of Power), but I will
share with yo u one di s
cove ry whi ch will help yo u
ove r a ny di fficul ties you
may have in acce pt ing the
fact that relativity is a lot of
bunk.

Einstein was secre t ly an
associate of Bitten, Batten,
Button, Distribut ion , and
Ozvrnandia s. that Madison
Avenue firm which had the
Waltham. Transworld, and
Ivory accounts! He dreamed
up his concepts of t ime ,
ve locity, and size simp ly in
order to se ll watches. plane
tickets , and the la rge
Family Size !

(Yea h , I thought that
would shake you . I found
o ut because I'm also an ex
pert in advertis ing. men
tion o f wh ich leads me to
the next phase of my re
search. the development of
the Mark II MASlHFPTSTM,
the heart o f which was my
1954,18", black and white
Philco TV set. I selected it
because of that advert ising
slogan. You know, " You
ca n be su re -if it ' s Phil 
co.")

By ear ly 1978, I had
cha rted the lines of flux of
t he e lectri c flui d a t my
QT H and had developed
the Mobiu~-twistTM com
ponent of my antenna . This
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If... , iW ~f'OI'lIi~ technology. you
need lhilo S'K I} detJlOCi(.AlItOF . Can't be cctccptec be<:..illuse
its d@liign , compuI..r gr.de par-t s . lind modern technology
offer lan d lin . copy over radio ctec un s .

Conclusion
There is one at every

ham fest. and , Huster , I can
hea r you now, saying , " It
won 't wo rk! " OM, you
have fo rgotten the well
know n fa ct tha t if a few
t housa nd monkeys are pro
v ided w ith typewrite rs,
so o ne r o r la te r they will
write the complete works
of William Shakespea re.

All we have to do is to
make monkeys out of o ur
selves by following the
steps , and after so m e
unknown number of mule
kicks in the future , that one
last, essential component
fo r the MASlHFPTSTM will
be recreated .

And then , by golly, I'll be
able to figure out why that
MGBC program came in in
color. •

to the se t up and then an
noy him.

2. l et the solder harden.
pl ug in the ci rcuit, and see
if it works.

Ste p 3, Set everything
back up aga in, and go back
to Step 1.

cuit Box, It must measu re
exac t ly 2' x 2' x 8' ins ide
dim ens io ns, with al l six in
te rio r s u rfaces cove re d
w ith perfboa td . Co nsu lt
Fig . 3 a nd assemb le all
parts as show n.

Well , here is where your
hel p is needed . Yo u see, I
wa s so anxious to ge t my
tr ansce iver operab le tha t I
pl umb fo rgot to diagra m or
list. as I insta lled them, the
d iodes. tr iodes, tetrodes .
pentodes. octodes. pigeon
tod e s . re s istors , tran s
fo rme rs, induc tors. so le
no ids, thvristor s. shields
spa rk gaps. fuses , p iezo
e lect ric crys ta ls , and
switches!

Silly me!
But if you will do as I

shall do, com ple te a se tup
as in Fig. 3, and follow the
th ree sim ple ste ps listed
below. o ne of us will ha ve
to come up with the inter
nal electrical stuff for the
Adjustment Circ u it Box
just as I had it arranged
before t he fire last
February .

Step 1 . Back a mule up

Fig. J. Setup for the three steps. A - p ulley svs rem to jerk
up cover (D) o f Adjusfment Circuit Box (t.) when B. pulley
s ys tem to weight (e) drops weight when mu le (I) k ick !> over
table (F) send ing flying G - all components from your iunl...
box, H - copper wires of assorted lengths, and J- pot !> o f
molten solder. into the perfboard-lined Box and on to the
cover a ... it flies up and over. (Note: We ight C !>hould be
posit ioned to hif mule I on head to keep him calm unt il
ready for the next !>etup.)

TEACUP MA~ G fR

•

JRL'M ~121
7 00 Taylor Road

Columbus . Ohio "1 3230
(61'4) 86"'-2 "'6'"

•

Continuously adjustable
shift from 100 to 1000 H z.

Write for details. Visa and
Master Charge accepted.

,'·,,'A·

Video opera tion avai lable.
I nte d ace s mic r ocompute r s .

We can in s ta ll your xuex
Se T 100 boa rd in sid e , too

bal sa. Hawa iia n monkey
pod. or Guamanian ifi l in
stead of walnut, but the
stee l file d rawers must
conta in fro m 36 to 42 back
issu e s of 73 Magaz ine ;
back issues of Ham Rad io
produce QRM, QRN, QSB,
QS D, QT A. and 1-1 condi
tions .

Th e o the r impo rtant
item is the Adi ustrnent Cir-

,I
L . - c >[["'- ". f U O AOJ Us r " EU

C, RCUIT eo_,
i

o r

!
•

'"

•

,

" ,,'

CE ' L' ~G

CDtSTU Cn "AY . E , ~

OT" ER U"'TS. ".
FAr " o "s. ' F 0'" '.
.fLOW SEA LE \lEL I

$449.00
FOB Columbus , Ohio

Us...s eilher 170 vol t , 60
Ma. or RS ·232 loops

Dealer Inquiries Welcome

D..-cision lev el correclion
improves s ... lec ti ve fading

Sto ps aRM .lth lie lec: t.1b l.,
55 o r 100 H, . filt e r s and
1.0 ton... Iimit ... rl ...U op..-ra l ion

recom me nd ed that you use
fathoms .)

Fig. 2 shows t he critica l
dis t an c e s between the
Mobiu s tw ist a nd those
eleme nts w hich my ex
peri ments have shown pro
vide the most fa vorable
reception. Subs t itution o f
so me material s is O K. The
bookcase, for exam p le,
may be made of ebony,

Fig. 2. Parts placement for the antenna arra y, and linear
relat ionships to ambient resistances, resonances, and
other wave in fluences. A - walnut bookcase; B - stee l fi le
drawers; C- bathroom pipes (find mean distance).

118



Kenwood 7600
2m FM Transceiver

The LE DER
In the orthwest!
ATLAS. ICOM • KENWOOD. YAESU

Kenwood TS18O$

e L S :

I,J,\':::::::

". • - • .,",-

• ~_.. • •• --- --- -~_.. . r'..-- -- >oJ _ •,-0 0.-
G . • 0 • •"•••••• • •

Yaesu FT101ZDKenwood T$ 120S ABC
COMMUNICATIONS ~A" r.-

17550 15th Ave. N.E. • SeattieWA 98155 . (2061 364-8300
L:__

Other locations: (Walk-In customers only) _ Bellevue-12001 H.E. 12th. Everett-4610 Evergreen Way _ Open Mon. thru Sat.

95

fReed Readout Mete,
lets you ,ead to 50 WPM.

Sock.' for Curti. memory.
random code generator, k.eyboard.-.._II _ ... _

.Jl~~_~---

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.

~ ."

Tilt nt. MFJ.408 Delun Electronic Keyer I is
based on the proven CurtiS 80 44 Ie keyer chip.
Speed readout meier lets you read seAdlllg speed
to 50 WPM. Sockel (optional cable with plug.
$3.00) lets you use external Curtis memory. ran
dom code generator, keyboard (a....anabie trom
Curtis Electro Devices).

Sends ilmbit, ' lItom,tic:, semt-' lItom,tic,
INInual Use squeeze, single lever or suaigh1 key.

iambic operatioll with squeeze key. Dot·dash
inserbon. $emt-.llt1llNltic '"tMlo- operation provides
automatic dots and manual dashes.

Dot-llllh memory, selt-completing dots and
dashes, jam·prool spacing. instant start RF proof,

UItn·Alu,* solll ·stlle keying: grid block. cath
ode, solid state transmitters (-300 v, 10 rna.
max, + 300 v, 100 maomax).

.... C:OlltnllS are on tront panel: speed, weight,
tone volume, lunction switch. Smooth linear
speed contTol . 8 10 50 WPM.

Weight cOlltrol adjusts dot-dash space ratio;
makes your signal tnsnncuve to penetra te ORM ,

Tone contTol. Room lilting volume, Built·in
speaker. Ideal for classroom teaChing.

FIIIICtiOIl switch selects oft. on. semi-automat
ic/manuat. tune. Tune keys eansrmtter lor tuning.

C.mpletety pottIbie. Operates up to a year on
4 c.ceus. 2.5 mm phooe jack tor external power
j6 109 VDC), Optional AC adapter 57.95.

Eggshell while, walnut sides, 8x2x6 inches.
SteAlo phone Iitk for

key. phono jatk outputs.
CPllJN...l Il£NCHER IAMBIC
P...DDlf. Oot arid llash pad-

dies have tully adjustable tension arid spacing.
Heavy base with oon·shp lUbber leet eliminates
" walking." 539 .95.

Order !tom MFJ . nd try It - no oblig.tlon. If
not delighted, return it within 30 days tor reumo
(less shipping). One year unconditional guarantee.

Onler tod,y. call toll free 800-647-1800. CiIiliQe
VISA, Me or mail check, money eeer lor 579.95
plus 53.00 shipping lor MFJ-408 keyer and/or
539 95 plus 53.00 Shipping for Bencher paddle.

I . I I. . II

For technical information, order/repair status. in
Miss.. outside ccnnneuer USA. call 601-323·5869.

MFJ ENTERPRISES, INC.
801 4", MlSSlSSlPPt STATE, MS 39762
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There'S only
one bad thing
about a
Kenwood
from O.l.S.M.O.
She'll hate it.

Your poor wife. Now that G.I.$.M.O.'s handl ing Kenwood, it's only a

matter of lime until you own a TS-520SE with 00-5 digital frequency

readout, or one of Kenwood's other impeccable products. The TS

520SE Is the result 01 Kenwood expertise and your improvement sug

gestions. The 00·5 option gives you crystal clear, dead accurate

readout wh ile send ing and receiving .

Only problem Is your lady's going 10 see a lot less 01you when you

get hooked on Kenwood Quality.

We've got the entire Kenwood l ine. For a free, instant quote (mail' s

too slow), calilhe toll free number below.

O.l.S.M.O.~G,j-800-845-6183
In S.C. call 1-366-7157
2305 Cherry Road. Rock Hill. S.C.
29730 (Exit 66-B off 1-77)

»XITE:X MORSE TRANSCEIVER ~

NEW FROM XITEX.•• ABM.100
U_u1 Con_ ASCII . 11..001 • 111_
The ABM- l 00 is a universal code convener
lor translat ing between ASCII and Baudot.
or between Morse and ASCII (or Baudolj.
Also used as a TTY. speed converter.
Assembled and tested the ABM will ope rate
Irom a single ' SV supply and sells lor $129.
Write lor complete details ... ...••.•••••••

MRS100 FEATURES:
• Connects d irect ly with any ASCI Ior Baudot

Te letype8ITerminal
• Operates from 1 to 150 WPM with Auto

Sync.
• Displays WPM rate of copied signal plus

FIFO buffer status.
• Contains a buut-m 80 Hz bandpass f ilter

and stdetone oscillator.
12M AaHmbl«l • T_tlOd • Ins Compltole lUI . 1M Pertllil KII

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii



" CALL FOR QUOTE "

KENWOOD
TS·520SE

•- -
.,.. ~ . IY59Y6._._.

P. O. BOX 11 0 1 •
SOUTHGATE, MICH, 48195

PHONE (313) 285-1182

HAL·TRONIX~~.- ~

." -
" HAL" HAKllD C. NOWlAND

WIlXH

e-orcn CLOCK • 11114 HOUR
CO MPLETE KIT CO NSISTING OF 2 PC G10 PRE·DRILLED PC BOARDS. 1
CLOCK CHIP, 6 FNO 359 READOUTS, 13 TRANSISTORS, 3 CAPS, 9
RESISTO RS,- 5 DIODES, 3 PUSH ·BUTTON SWITCHES. POWER
TRA NSFORMt:.R "'ND INSTRUCTIONS.
OON 'T BE FOOLED BY P...RTIAL KITS WHERE YOU HAVE TO BUY
EVERYTHING EXTRA.
I"IJClOAT 1IJ.9S

UOO[ CAst Awailable and ,n III an, ONI 01 1M abowe eloekl . Regula'
Pnee .. . $6.50 _000Iy $4.H _"-,,, _ d od

sut.otGIT ALAIM U OO[ m IQl' nome. campeo. RV. Of lield-d&, u... Opeoaln
on 12-""'t"'C Of DC, and has it l ow-n 6().Hz li ..... be" on lhe DoeoO. Compl.I •
...i1h a ll e leetronle eomponenta and t'NO-pi_ , p.Hl.meod PC boa,ds. Soa.d
ail••" . 3". Complele ...lIh speilke< and s...i1 ehea.1I oPlt.al eod on DC. l he.e is
nothing mcre tc buy.·
'11(IDAf • • • •• • •• • • . • • • • • • • • • • • • • . • • • • • • • • • • • • •• • • • • • • . • •• • • . ••• •• 116.9S
T...elv/l-vOIl AC line eOld for thOle who ...ish tc cpeeete the cloe k !.om 11(....1011
AC. U .9S

SHIPPING INFOR......TION
~DERS OVER 115.00 Will BE SHIPPED POSTPAID EXCEPT ON ITEMS
Wl-IERE ...ODITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS THAN
115.00 PlEASE INCLUDE ...DDlTlONAL 11.00 FOR H"'NDUNG AND MAILING
CHARGES. SEND SASE FOR FREE FLYER,

TOUCH TONE DECODER KIT
HIGHLY STABLE DECODER KIT. COMES WIT H 2 SIDED, PLATED THRU AND
SOLDER FLOWED G·l0 PC BOARD, 7-567's, 2·7402 , A ND ALL ELECTRONIC
COMPONENTS BOARD MEASURES 3 '/•• 5 'IJ INCHES. HAS 12 LINES OUT.
ONLY SJ9.9S

DelUXE 12·IlUnON TOUC HTONE ENCODER KIT ut,l,z'ng In IC 7206
en,p. Prowolln DOth VISUAL AND AUDIO ind'UlIons' Comes ,lh.1$ O n t ...c-
Ion. ionoll izeod . Iuminum e.Donel . M..su," onl, 2 ;lt. " 3 ;It • .•. Complete "',I h
Touen·Tone pad. ~'d. eryslal. ehip iond a ll NeASUry e<,><n()C)Ntnl$ lo "n,sn
lila kit
PRICED ...T_••. , ••..... . . .......•.. . . . . . . .. ..•••••••. . ..••••••••.••• . I lt.ts
Fo, t hose ...ho ...'sh 10 mount lhe .nCOd.... in a nand·neld un il . l he PC ~rd
measu'es onl, 90'16" " 1 ;lt4 '·. Tn,s PllM;a l kil ' l h PC board . e'yal ll'. eh ,p iond

~~T~~e:.;~: , 11U S

Accunnl_MIMOIY orTION KIT THIS ACCUKEYER M EMORY KIT PRD
VIDES A SIMPL~ LOW COST METHOD OF ADDING MEMORY CAPABILITY
TO THE We-VV>- ...CCUKEYEFI. WHILE DESIGNED FOR DIRECT AnACH
MENT TO TH E ...BOVE ACCUKEYER, IT C"'N ALSO BE ...n"'CHED TO ...NY
STAND...RDACCUKEYER BOARD WITH UnLE DIFFICULTY, $I6.9S

AC(UllIYU nUT) THIS ACCUKEYER IS ... REVISED VERSION OF THE VERY
POPULAR We.-VVF "'CCUKEYER~lGINALLY DESCRIBED BY JAMES G...R
RETT, IN aST "'AGAZINE AND THE 1975 RADIO ...M...TEURS HAND800K.
11 6.9S

A((Unnl_MlMOIY 0rTK:lN In_ TOGETHER ONLY U!.OO

COMpun InSI CONSISTING OF EVERY ESSENTIAL PART NEEDED TO
MAKE YOUR COUNTER COM PLETE. HAL-eooA 7·DIGIT COUNTER WITH FRE·
QU ENCY RANGE OF ZERO TO 600 MHz. FEATURES TWO INPUTS: ONE FOR
LOW FREQUENCY AND ONE FOR .HIGH FREaUENCY; AUTOMATICllERO
SUPPRESSION, TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OPTIONAL 10
SEC GATE AVAILABLE, ACCURACY :t .00 1%. UTILIZES 10·MHz ~RYSTAL 5
PPM ,
COM PLETE KIT. ...... . ..... • • ... . . . ....•• . . •... .. . . . ........ • .... .... S1251
HAL·JOOA 1·DIGIT COUNTER WITH FREOUENCY RANGE OF ZERO TO 300
MHZ. FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY AN D ONE FOR
HIGH FREQUENCY: AUTOMATIC ZERO SUPPRESSION. TIME BASE IS 1.0SEC
OR .I SEC GATE WITH OPTIONAL 10 SEC GATE AVAILABLE. ACCURACY
:t001% . UTILIZES 1()·MHz CRYSTAL 5 PPM
Co", PLETE KIT.•••••••••..•••••.. . . . ... . ........ . . . . ...... ...... . .. . Sl ot
HAl·SOA ll-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 50
MHZ OR BEnER. A UTOMATIC DECIMAL POINT. ZERO SUPPRESSION UPON
DEMAND, FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY INPUT. AND
ONE ON PANEL FOR USE WITH ANY INTERNALLY MOUNTED HALTRON IX
PRE·SCALER FOR WHICH PROVI SIONS HAVE ALREADY BEEN M ADE 1.0
SEC AND .1 SEC TIME GATE S ACCURACY :t .00 1%. UTILIZES 10·MHz
CRYSTA L 5 PPM
CO MPLETE lOT.. •••••....• • ••••.. ... • • •••.•.. .... . . . .. • . • • . . • •.. . ... SI OSI

P.E·SCALE. KITS
HAlJOOP.1. • • • • • • • . • • •• • • • . • • • • . . • ••••• .•• .• ..••••• SI9.95

tPre-(j.i1leod G I O~.d ilnd,,1 eQtl'lpot>enlsl
HAL Joo Alr . E• • • • . • • . • ••• .• • .• .•• •• •••••••••• ••• •• • 524.95

(S...... ., .Do.... ... ,tn ",umpl
HAL 600 r.E. ••• •• • •. • • • • • • • • • • • •• • • • • • • • • • • • •• • •. •. • SJ4 .95

CPr&-dn lleod GIO ~.d ilnd." eomponeonl$l
HAL 600 Alr . E• . . • .• • . • • • • • • • • • • • •• • • • • •• • • • •• • •• •• • . 5J9.95

(S.me" .DO.... bul """1P<~l

..... L10

Finders

L- Tronics Attn : Amateur Dept.
5546 Cathedral Oaks Road
Santa Barbara, CA 9311 1

Direction
If you' re serious about direction finding, you
want the best, most dependable equipment
for a fast find, whether it 's fo r a downed air
craft or a repeater jammer.

We have ground, air, and marine DFs in the
100- 300 MHz range. Over 2,000 units are
in t he fie ld being used in sea rch and rescue,
amateur and commerc ia l services, and marine
applications. They work on A M, FM. pulsed
signals, and random noise. Left-right OF
allows you to take accurate bearings even on
short bursts, with no 1800 ambiguity. Or use
it in the Receive mode and work signal
st rength wit h our antenna or you rs.

Prices start at abo ut $200, and all equipment
is factory-bu ilt, complete, ready to use. They
are backed by warranty, a money-back quar
antee, facto ry service, and assistance from t he
experienced L-Tronics staff. Write today for
a free brochure and price list .

1508 Mcjqnney s Houston, TX 77002

(713) 658·0268
MASTERCHARGE • VISA

MADISON ELECTRONICS
SUPPLY, INC. ~."
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MODEL:V1aO

of, illumInated P a m' l M . >, ,,,
r. AUlomatoc T iR sw"<,;1,,,,g
n VSW R P,ou,c...<l
r. + 13Vl3 A A c c m ,s o ,y Socke t
t, U S . Manulact",, "lAll Solid-StateI

t: Buolt ," 1 15J230 V AC Supply
'" AM FMCW SSB ATTY
¢ OOdB Harmon'e ll
to 6 0dB S PUroOUlI

v H fl 'W y Dul y D esIg n

ALL-MODE VHF amplifiers
FOR BASE STATION & REPEATER USE

'------------'--=:

""ODEl

V"vsec
V",

V"V,'"V""V,,,,,,
V,'''

FREQUENCY 'I'\IPUT OUTPUT

5O-52MHz 81!iW 100 l20W
5O-52MHz SI(MI 400-4501N

144 -1 48M H z 101SW ".OOW
144_14aMHz ,"" ".OOW
144 148MHz S 15W , "'<>OW
144-148MHz ,.>OW ""«>OW
22O-22&MHz 101SW ,,"W
22O-22&MHz "'''W 140 l6O'W

SIZE
W"O"H

21 6 _330_I78mm
432.330_1 78mm
216_33O>.178mm
216.330>.1 78mm
216.33O>.1 78mm
4 32_33O>. 178mm
216.33O>.1 78mm
216.33O>.1 78mrn

WEIGHT

11 7 kg (26lbsl
23 4 kg (S21bsl
1'7 kg (26lbsl
11 7 kg (26 1bt11
135 kg l301bS1
234 kg IS 2 lb81
117 kg (26_l

11 7 kg C16 lbsl

FAIII KIT
REQUIRED

~

V~

~

~

CW&FM
,~

~

CW&FM

PRICE

'".00
."'" 00
'31500
$34900
.03000
sess 00
.02000
'_00

fl10

"'"• F 136
" F235

RM'
'RM 2

F K.' .1I5VAC
F K't . 230VAC
F"" "".lISVAC
F.,K".230VAC

19lnch RlOC k Adapto,
19 Inch R...,k A<;\aplo,

135_135.5Qmm
l 35. 135.5Qmm
38hl 40_89mo;n
38l . 140.89nvn

483.3_ 178mm
19 7. 32 . 28mm

1 ~gl221bs1

l kgl221hsl
32 kg ! 7 1b,,1
3 .2 ~g I 71bsl

1 kg !2.2 Ibs)
5 ~g11 llbs)

, DOO
'DOO
$ 59 00
• "00
, 2500
$ 1200

• Used wuh the V360 & VJ50Amphf ,ers Other Frequencie. Av.llI.bleon Req.... t

Now meets all FCC requirements

1101 3-118th Place N.€.· Kirklilf1d. Washington 98033

Dealer Inquiries Invited

-L
POMR

"'F
RF POWER LABS, INC.

VISA'
'" R27

Telephone: (206) 822·1 251 • TELEX No. 32·1042

•
mear Transverters

for 1296 MHz
M&M has been appointed the exclusive U.S. distributor lor these
new products from SOTA Communications Systems ltd.
These units are produced by SOTA under a license agreement
from UKW, and are the commercial vers ions 01 some products
previously in Issues 01 VHF Communications.

• Covers 1296 -1298 with
28-30 MHz inpu t.
144 MHz available soon .

1296 POWER AMPliFIER
• sow output • Buill- in AC Suppl y
• Compatible with tree svertee

1296 CONVERTER
• Receive portion 01 transverter on ly with sam e specs

1296 TRANSVERTER
• Receive NF under 3 dB
• Image Rejection 20 dB or better
• Output Power 2 'hW min

NEW FOR 144 & 220 MHz
10 and 11 element YAGl"s from the
original 220 EME design of WB6NMT.
Call or write now for information.

P.O. Box 82183 • San Diego, CA 92138.2785 Kurtz St. Suite 4 • San Diego. CA 92110
Call (714) 299-9741 "'L17

SIMILAR TYPE UNIT& AVAILABLE
FOR 432 MHz

• RX· NF 2.5 dB • TX - Power 15W
• Dual /Freq 432/435
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CUSTOM TRANSFORMERS
A Breakthrough In Technology!

MICROPROCESSOR CONTROLLEO
SYNTHESIZED HANDlE

Transmit
Ind ica tor

Channel
Busy Lamp

RemoteSpea ker / MIke

Inp ut

DISPlay
On /Olf

5 KHz Up

Mel'TlOf'Y and
Band Auto Scan

Priority Channel

~_Clear 'Busy Auto
Scan Selecto r

R~eater fS imp lex

- 0 11 set S w itch

Automatic Battery Saver
Feanse for LED Display

144-148 MHz Range

3 Watts Output

Rubber Flex Antenna

5 -0'911 L ED

Read out

BNC Anlenna
Connector

Aud iO Ga m - - 

Control

FT-207R

Squelch Control

• ootoner Equipment:

Tone Squelch. Speaker/ Mike, Nicads. Battery Charger

4 Memories plus

Programmable Offset

Condensor Mike

Keyboard Encoded

Frequency Entry

Keyboard Lock

guards againsl
accidental frequency

change

4007 FOf"t Blvd . • EI Peso , T....5 79930
T elephon e (91 5 ) 566 -5365

LEAVE A MESSAGE & WE'LL CALL YOU BACK!

MADISON
ELECTRONICS SUPPLY, INC.

1508 McKINNEY. HOUSTON. TE XAS 77002

71 31658-0268 ... "'35

Call or Write for Delivery or Quote

KENWOOD T51805

IHI L"' -lOOOrl.l~ , , IlS HEATH 1"1 1< ·1 0 Ma' e, S 1 ' 5
COllINSlOS-lro U IS HEATHHX-IOro",e. . 59 5
COlLIN5 KW5-1 rl",,, U 3 S H[A1H58·220 /'1.'" , , .. S U S
COI.LlNS5 16f .Z /,o S 9 5 I'!ENRY I Krl",e .., 51 5<1
OlNTRON l 6().-I OI,./'o.-r S I2 5 HlNRYlK·Z f'o_ SI !> 5
OfI.AKl L.II Pl.,,, .. __ ., 5 ' 6 5 H(NIlTIK·. ro...... S IOS
GONSlT(,5B. IOO ro"'ef S 9 5 H[NR TlK.A P'W." . . " 6 5
GONSlTGS8-20 1/'o_ . 5 ' 3 5 HENRYJK ·ADC Chol<,, __ .. . S 8 5
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Pric.s in this catalog subjeet 10 change
without notice. Pric.s good only
whU. supply lasts.

200 WATTS PEPI KENWOOD TS-120S
All loUd state HF sse transceiver
No tune up! M,niaturized circuits. solid state construction built-in
digital display. IF shi ft. linal tr_istor protection. VOX, noise
blanker.2S KHz marker. Frequency range is 80 to 10 meters and
WWV, modes: SSB and CW, power requirements: RX-o,7A 13.8
VDC. TX-18A 13.8 VDC . 3Y,"HK9!4"W..13'h" L. Weight 11 .7Ibs.

KENWOOD TL-922A
2000W linea' ampllfle,
Features: 2 3-5OOZ final lUbes, lime delay Ian circuit. frequency
range: 160 thru 15 melars. drive power: 8t1W or more lor full output.
RF mput pow«: SSB 20UJW P1:P. CW & RTTY: l000w OC. power
requirernenll : 120122012<10 VAC 5OJ6O Hz.

1199.00"of c."'0' quote

NEW 
KENWOOD'
TS-S20SE
High quality HF tranlcelver
With no heater lNflltch , De-OC converter lerminals. or trans~erter

terminall lhe T8-520SE features 200W PEP SSB. bui lt-in 25 KHz
calibrator. semi-bruk·in CWoVOX/PTT/Manual op«ltion, 20 dB
RF allenultor, provisions for " fiud chlnnels. and speech
processor. It's an affordable quanty HF I ranllCeiver. l req , 160to
10 meters.

629.95 Lo' c." '''''0'"

KENWOOD TR-762S
25 watt transceiver
t.4emory channel with simple.. or repealer operation '*' 600 KHz
Iransmilter offaet, mode switch lor switching the trlnamit Iraq. up
ordown, full " MHz CO¥fIrsg8 on 2m (14-4.()()..1"7.995), 800 channell.
5 KHz offael switch. MHz selector switCh. digitll fraq. display. and
unlock Indicator for transceiver protection.

425•00List. Call lor quote.



DENTRON
Big Dummy

10'"No.... you can IUn&-iJP off Ihe ai r .... il h lhe
Big Dummy/It hll$ a f1al SWR. luillreq.
coverage from 1,810300 MHz and a high
gracle of inooslrial cooling oil furnished
.... ith lhe unit. Fully assembled. Cui oul
tne aRM teeter no....,

29.50c,"too."

DENTRON
GLA·1000
linear amplifier
Freq. coverage 80 10 15 metees. covers
mosl MARS freq., RF drive: Mall . 125.
po....er consumption: 117 VAC SO/50 Hz
12.5 Amps,IaCIOry fused al 15 Amps. 234
VAC 50160 Hz 7 Amps. DC inpul : 1 KW
C Wand 1200W PEPSSB Finallubes4[).
SO'" lubes (6l 06l·

24.50 l ist. Call for quole.
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YAESU nv·90l R u
VHFIUHF/OSCAR transceiver
A three band transverter for the 901
eertee. The basic model has 144 MHz
capability and plug in modules forSO and
430 MHz are optional. Repealer offset is
provld&d for 6 and 2 meters and full
duplelll operation on OscarmQdes .AlB/J
is possible with an ellllerna' receiver

455.00 List. Call for quote.

YAESU
YAESU
YM-2500 keyboard
m~ lor the CPU-2500R
For remote control operation of lhe
CPU-25OOR. 4 memorIeS c.n be
programmed and recalled from lhe mic.
11 has sean c.pabil ity and touch l one
encoder for autopatch use. You Clin
select any 2m frequency from the mrc.

69.00c."'00"

YAESU
CPU-2500RK
2m FM transceiver
With 800 PLL chen nels. automatic scan over entire 2m band. 4
memories. loneburst. 25W Hi/3W Lc. 13.6 VOC et SA cont ino
uous. Freq. coverage: 144-148 MHz. Comes wilh a keyboard
mic that allows remote input 01 memory or dialfreqs. up/down
scanning. aux. repealer selection to 4 MHz, 2 tone inpul for
autopatch.

585.00 uer. Call for quote.



CDE T'X
Tell Twlst.r

SHURE 444 desle mlc
Has PTT switch, adjust
able head. Ff8Q. 300 to
3000 Hz. Omnidirectional
with control led magnel iC
miC element for SSB.
High impedance: 50K
ohms.

DYNAMIC;~::::::;;~~;~~INSTRUMENT
bettery
rech_o-r
Charges C size. 0 size. 9 Volt transistors
in ' ....16 hours. AA penlights will
recharge in 5 hours. Over charginl ..
impossible. salety plug allows onty ow
voltage to the charger. 5 year warranty.

12.95 List. Call for quote.

LARSEN LM-MM
150K magnellc mounl
entenM
The 518 wave l~lh 2
melfll' antenna ConSiSt!! 01
a "9" stainless Si MI rod.
quadruple plaled. col l Ier
'44-17" MHz. cable and
magnetic mount. Coil
mreeoe 5116H .2"threaos.
3 dB gain over a 'I. wave
antenna.

39 45c.1I 'odr!.'~Y-:=::~• List. ,
r~.-'-



An 8-Bit DPDT Digital Switch
-many uses

Welcome to tristate.

bits, and two of the buffers
are unused in this requ ire-
ment; however, they are al l
used in the other unit. Ad
ditiona l buffering was
added to the bit st ream
output of the keyboard to
reduce the load to the
keyboard translator chip,
which requires only one
TTL load per bit.

Tristate buffers operate
so that when the control
input of each of the 74125
gates is high, the output is
disab led; simultaneously,
the 74126 o utputs are low.
The switch action there-
fo re is completed. Contro l
of the logic is from switc h
S1 which can be mou nted
nea r o r on the keyboard.

As shown in the fl ow
d iagram, the data from the
keyboard is d irected into
one or the other periphera l
devices and into the televi
sion display. It may also be
fed into the parallel
input of the SWTP 6800.
This operation provides
" ca nned" sentences for
retransmission recalled
from the memory of the
microprocessor.

There are many types of
tristate ch ips available . I
am su re that, by the time
th is is printed, it will be
possible to fi nd o ne LSI
t hat wil l do al l of the func
tions desc ribed . The ones
used in th is ci rcu it are inex
pens ive and read ily ava il
ab le from dealers found in
t he ads of this magazine. •

•
,m

•,

pie bus buffe r gates with
three-state outputs, as is
often done in t he micro
processor data input and
output streams, it is very
easy to reroute the eight
bit output from the key
board to either of the
aforementioned peripher
als and to use the TV
display to read what is be-
ing sent.

The bus buffers are
74125 and 74126 chips . The
inputs of t hese devices are
pa ralle led and fed into the
eight-bit inputs of each of
the externa l units. The
ASC II-to-Morse un it does
not requ ire the ful l eight

3 • , •
10 .sCIl . n e OU D

Fig. 1.

,

1 ~ I • ~ 618 TO ' 01 ..0 O"uoo

from the same source were
added to the station, the
keyboard was included in
the display framework. It is
a considerable task to
disconnect the keyboard
each time the other units
are used . Some might say
why not use the micro
processor in the computer
to eliminate these two
peripherals . I thought of
that, but also remembe red
the time and effort spent
on them and decided that
some means of switching
t he e ig ht-bit output
wou ldn't be too muc h of a
task .

By us ing tristate quadru-
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Acouple of projects re
quiring the eight-bit

output from an ASCII
keyboard have been com
pleted at W1SNN. These
are an ASCII-to-Morse con
verte r and an ASCII ·to
Baudot translator.

A Southwest Technica l
Prod ucts KBD5 keyboard
was pu rchased for the first
o f these two units, and
later , whe n a telev ision
display and microcomputer

Stirling M . Olberg WISNN
/9 Loretta Rood
Waltham MA 01154
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JUNE 63. SurplUS Inlle' 0"'0·2 Bu con
Tll. on 220; 'ACt,nlng ARC·2 I' i,nsc:e'_
selecti vity; PE·1J7A powllr supply ccever
sion, eC·348 ~.nd-s pfead , ,nduc,e"'ce
les'"..; converting BC·230 Tll.; beg lnner'S
RX \ls ing BC-453; rece iver moIOf·!uninll:
Ifan. la tor CW monitOl': BC·«2 .nl"nna re
'ay conYer"on: mobil' ,loadl"ll co,ls: in·
cre'llI"g Two-&< "'ecltvl ly: TIl ...,11'1 the
Am·26 tx, TRC-e RX on 220; ARC·S HF RX
1\ tx: AR C ·3 t x on 2m,

AUG 153. Ballery-op 6m Italion: diO<le_se
~ator: vKleo modulation: magIC T·R
sw,tch; anlen... O.,n; n,.Io mod.: CW
b<ell ~ -;n: VEE bea", desogn;~. los..,.;
rf ...enmeter: tll. l ube gUIde: d,Ode power
supply: " Lunchbo." sQuelch; sw• •• plin.
a lto n; ". ' he l l . "lenne in lo ; inlo on Win·
dom ,nlenna

OCT 63. WeFM lr ansc:e ;ve< ideas : HF
propagatIon; cheap phOne o.'ell; remote
luned yagl: ccestrucuon II"''': antenna
cou pler: S5 vllft leal: II lament tfa ns lo'me'
eonStfueliOll: 2m nuvistor eon~rler : la
layene ... E·35 mods; buyer"S guide 10 RX &
TX; p'Od\lt1 \kI1~lor: _el converter;
compaCI ml~e amphtie"

Anlilbi-a Illu.. publlsh8'd "om 1116C1
19&3 a ' l hSled a l Ihe e n d 01 Ihi s
ea lalogue,

FEB ..... 2m muitoe~nnaJ e xel ter: RX ee
sig n ide..: mag,c l/f s ..,tch: 1000spuke,
e rIC lo s u'es; 40m 2 w TX; 1001< al test
equ lpmenl: lad,o g ,ounda: 40m ZL speci al
anten na : ne u l'a liza tion ,

Ava ila ble iSSU8$ publlsl'lad I,om 1954 a ' e
hsted a l Ih' e nd ollhlS C.I. 'ogue.

Availa ble illues publlSne<l I,om 1965 a ' "
lis led al Ine end 01Ihis ca lalogue,

Av. il.llle Issues pu b lished I,o m 196$ a'e
lisled a l Ihe end 01 Ih ls ea lalogue

7
MAY 17. Quad IlIue! <4J2 quad-qu.d-quad:
" . panded HF Qu.d: lwo .. qu.d: mini·
Qua<!; 40m qu ad; qua<! experi~ ls: n.lI·
q uad; Ih...-.I quad: Qu. d bibllog,aphy:
FET via: tu be t ,oubles nootlng: ...F dummy
load; und.rslandlng "d B·': l-l F SSBICW
AX: geometric cl ' c ui! des ign: GSB-201
t'ansc"i""': FEr conver1et" lor t().2Om: h i·
pan AX I I l t~_

JULY 17, VE ham ' adio: VEl h.ms: DSB
ad.plo,: nome-b,'" to..e' : " a ns III Of d..·
s ign: '39 World·s F.lr; gro und plane an·
le nna: G4ZU bHm; SSTV monitor : U"'F
FEr plflImps: Ie ' "1-/ " a l"p; ven ical a n·
tenna.; VHF/V...F d'pper; lower hllllS: acope
monitoring, ope' at ing " Sk: S~ I... c ' oss 
band: hi-SChOOl ham e lub: "'ealh HA·IO
moda.

OCT 11. ...F lOlid·slale RX; ,ug l ed ' Olalor:
~Ignlng slug·tuned coils, F T conven·
er: SSTV piX g_alor: V...F lolI-perioc:t les;
rolalable d,pol.: gamma-malch c ap: o ld·
tims OX Ing : mode.n OXing_

Ava ilable iSlllJes publisl'lad I,om 1967 a,e
IIl1ed a l lhe " nd o f Ihis c.talogue.

68
JUNE II, Su,piu s Inue ' trans lo ,me,
t,icU: BC·l206 RX: APS-13 ATV TX: 10...•
IIOItlOe de suppty: SUrpl ul SC09": FM "g
com.....cial I tal Iypel : Wilcox F·3 AX: . ...
sto'ing old equipment : 75A-l RX mods:
TRA 19 o n 432: frequenc y cccetee US"I :
tr ansceiver powe ' su pply: us..s 10' ch.ap
lape ,eco,derl; s u' plus converlion bibfio
~ra.phy; RT-209 wa lkle Oll 2m: ARC· I gua'd

X, RTTY TX TlJ.

JULY N . Wooden to...e ' COnSI'uctIOn: IiIt 
0...". to...e'l : e'ec tlng a letl!lphone pole: IC
AF Oleilla lO' : ··d B" ex ple lnrtd : ham el ub
tips (~rt I).

SEPT lSI. Mobi le V...F; . 32 FEr p, eampl;
convert ing TV IUnl'S; x,a ' OSCill.tion lil a·
blllty: parallel ·t.. design: mccobouoce
,homllie ; 8m " xcile' (coffee tion, Jan _691:
8m transce iver (COffectiOflS J.n , 691: 2m
OSB . mp: ha m club lips (p.arl 31

NOV 61. SSB xl a l h lle ' s : sohd·sl.te
l rou ble sho o ting : IC " eque ncy coun te r
(ma ny ",'a's & Om,SSlonS): ' ·CV·· teens
lorlTl<l<s ; space commun,e'hOflI OdySsey;
pu lsa ' inlo; Ihin ·...i'e an ten~s : oIOm I,a n·
SIStor CW TX/RX: BC 3ot6M double coo".,·
lion: mu ltllunchon I" s le ' : cecper ... I'e
spees: tn e ,misto r a pplic . llons : h i·volt age
l' a ns ls lo, Iisl: ha m club lips (pa , t 51_

Available its.... publilhed f,om 19&8 , .e
ustee .llhe I!In<l 01 Ihll eat atogue .

69
JAN " . SuppresloOf comp'asloOf; ... W 12
on 160; beam lun ing : ae YOll aga con trol;
2m t" nsiSto ' TX: LC po...e ' ' rtdun' : e pee
trum anal ysl ' inlo; 8m IranslSlo, RX: ope' 
ating co nso le: ATTY aulos ts,, : ca lcula l·
ing oscilla llon s"bilily; IO"' 'PO...er 40 CW
TX; sequent i,l , ,,la y s""Iehing : s ignu.ss
aperator's bridge: nam clu b lips lpa" 11_

FEB et. SSTV came'a mod lo r laat lean:
tri·ba nd linnr: seleellve AF fi n",:unijunc 
lion 1,.nl isIO' Inlo : Niko la Yes la b iogra·
pny; mobit" Insla llation n inl S: Exl'a elass
license study (pari n
MAR SI. Su,plus Is s ue: TCS TX mOdS:
e he s p com p,e sso ,/a m p: RXZ carcute .
tions: l"n$lIlO' keye , : bener bal anced
modu l. tor : t'ansistor oscillalors: USing
b1owerl; nall-...a~ leedline Inlo: su'plus
eonverslon lllb hog.apny; EII ' a elan
license s lud y [part 21_

APR 11 _2~h,nnel aeo pe amp; RXpr"amp:
Two.., PTT; variable dc load; S"" bridge:
100 kHz marker gen_; some I,an$lstor
spec t ; SB.fIO monl loracope mods; part .
.ble 8m AM TX: 2m converte r; Extra cl. n
IICl!lnSl s tudy (pa't 3l_

MAY II. 2m lu,nl l, le : 2m slot. RX aUe",,
alor; lI"..... lor 1,l1er; s nort .....,: Quad tun·
Ing: uSlllg a nlennascope: measuflng an·
te nn. g ain: phone palc h 'egs : a w, Indl 
ea lo,: 160m s horl ve,tiea ls 15m snlenna :
"'F p,opagallon ang les : FS K e xelle' : kW
du mmy lOiId: h i-po"'llf linea ,: ExIra cl.ss
lleen.. study (pa.t .~ a ll-band eu,l.in
• "ay

JU NE I'. Mlerow ave PO"'''' gen.. ra llo n;
6m SSB TX, . 32.. , TX/RX: 6m eonve rle ' :
2m SlS...av" ...hip : UHF TV lune ' a ATV vid
eo modula lor: UHF FET preamps : RTTY
monllorSCope: ExIra class license study
(pari 51: building U...F Caviti es: mrni·_ lor
l O·2Om: VHF vfo

JULY II, AM modu lalor: SSTV sig nal ge n.
e,a lor; 6m kW linea r: <4J2 kW . mp: <4J2.Joe
T)(/RX; 6m IC converter : .ad io-cOllt'ol led
mod"ls: ATTY IC TU: eudlo nolch litter;
VRC· I' conversion: luDe s ubs titu tion: 2m
t'ans is to' exeite' : Ext,a clan license
s ludy Ipa,1 61: "'F FET vlo _

AUa II. FET ' ''9'In lor 3 S MHZ u p: FM
c rystal s""tc hing: 5I8-", a"" v..,.,ieat; inl'a
duchon 10 ICs; ATTY to ne gene'.' or :
gOOd lbad t'anSi slo, c hecke' : 2m AM TX:
measu,e "anslsto, Fl; 160m propa gali on:
I, iac a pplications: slm pl" i·1 s ...eep gen.
era lor; "anSistor key"': SB- l OO on 6m: I I.I
I,eque ney meas u tement. Ex" . class
liee nse I ludy (pa ri 7); FM dlYi.tion mel,, :
QRP AM 6m TX; Ci rC ular Quad s: FM noiSe
IIgu' '': I'ans ls lo' paramet", t' a eer .

SEPT et. Tu nnel d iOde IfIeOry: m.g ic I..:
soldering techniQues; ", .""·t.a",,1 IfIeOry;

cable s"reidrng; t'ans.s lor ' fleOfY : AM
noise Iiml l~. AFS'" gene'alor uanslslOf
. mp debugging: measu'e m..tee reslS ,
lane", di Ode-stack pawl" su pply: Ifans, s ·
to, I..st lng; 2'/0 W 6m TX, HX- l 0 neul'a liz
Ing. capacl lor usage: 'ad,o propallal,on ;
AM mod pe-rcenlage. Exl,a Class license
s ludy lpa rl 61: 3-400Z hnea' . ATV . ,d ,con
eame,., 2 l'ans,SIO' lesl e ' s . FET com·
pressor rl pla te chOke

OCT ,g. Supe'i1a in oIOm anlenna: FET
chuper. lel..pf>One "'10; SCOPe calrbra lOf ,
Ihy'eclor su'oa p,Qleclor . SlOwer lun,ng
"Ies . loonh ly eallb,,'or ha'mon,cs_ FM
ada pIer la , AM TX , CB se lS on f>m , p,opor ·
t iOn al Conl roi .tal oven: xta l llite ' Ins lall a·
lion; Q-mult ,pliet ; lransce,ve' pc...e' suP
pl y; Extra c lass s ludy (pa ' l 91

NOV Ill. ",CX·3 0 n 8m: i·1 noleh hlte,s;d,a'
eah bra"on; HW-32A " xlemal . !n; 8m ceo
"",te f; !....<lh n.. ,"!o: ,! Z·b' idg e ; FM mo·
b ile h ints : umbreua antenna 432-Joe TX
Ipa't I); power supply l, ickS wII" dro<les :
t'anSlSlor . ...... er ; I" nl lStor l);as de5'On.
.tal V...F s,gnal generallon: ele<;l,on lc
vaflac : 58 -33 mods : E." . class s ludy
(pa,' 10): S8·Joe linea r Improve menls_

DEC eg, Tranlrstor.(liode ehecke' .dumm~
IOad'a U_alor: luna<! h iler chol<es:band
SWl lchlng S wan 250 &. TV·2 ; 88 mH selec
Ilv,ly; malh " .e'clles: RTl xtal cal,brator,
tra ns ls lo' PA desig n; HV mobile p,s .: 1-1 0
G Hz !'eqmele': ca fI g on em. Exl,a class
license study Iparl 1I): 19 70 buye"s guide

7°
JAN 70. T,a nl ce lv.., eecessorr umt.
tIenC" PO"''' supply: SSTV colo, melllOll.
base-I uned Cflf11er.loaded anl","na.; 8m
bandpa.. hiler; ExIra clall license Sludy
(part 12/: rectil,,, d iode usage: laes im ,le
Info.

FEB 70_16-lncl'l ISm I;\lpole: 6m COlllf8fler,
nlOl'l..:llnSily PC eeeee. c.mpe, -moblle
h in lS: 2m ItequerlCy $~nl"",,",l.ler : &ncod ·
lng /decOding lor ,epea l""s : OX·35 modi:
pa no ramic V...f RX: va"a b le -Z ... F mOb,le
mo unt; Ext ,a el ass Iic" l'I se aludy (part 131:
linea' IC ,"10: OR P.tOm TX: IC Q.multlpli.
~

MAR 70. Gd o a pphcal l()fls :e na ,g..r lor dry
ce ils: FM heQue ncy meIer: PC boa,d ceo
sl'uCl lon ; ham FM s la nda rds: chea p "
...att mele , : mullil,eq FM oscilialion: ·'1·"·
syslem lTIOdulestpa,t I ): S,I'" mods: ode
d'P lile: Motorola 41 V con~lOf'l : CW
monitor: buying su.pluS logic: SSC-23A
sono buoy convefSion: GRC·9 RXlTX coo
vefSIOn: Extra cl ass s tudy lpart 14\: Inl,O
10 V"' F FM_

APR 70. NOiSCl blan ker : 2m hot ea'''" d, ·
ode converlet; ,epeater cont'oller , under·
s landing COA ,e pea le,: 7/6·",a"" 2m a n
lenna, El l'a e lass s ludy (pa rI 15); Ine xpe n
li ve semiconducto,s: ,enovating su'plus
mel""s : linear . mp bial ''''9ulalor : l'Ii.pe•.
forma rICe i-I amp & age lySII!tfl; SSB blo
lor s l!orl ...a~ .ad lO: vac uu m·l ube load
box : gene'al FM dope &. <9peate. gUide:
meggering yo u, anle nna

MAY 70 . comments on ' ·FM dOCke l "
' 18803. IUlu'e 01 CW : FM-AM RX ai'll....:
5I6-",a~ """ ea ll ; using 2m Inlelhgenlly ,
.ulO bu'gla, alarms: pow..r supphes I,om
s urp lus c ompone nls : ·'i·!'· syslem
modules (paft 2\: VHF FET Weamps :
eduea led "Idlo'·' hg hlS: postage·stamp
8m TX: Ex,.. elass s ludy (pan 161: Bishop
IFN L: 1Ow-ba1'l(\ pollee monl lor: mot>olll
CW TX: Wichit a . u lo paleh

JUNE 70.DORR a nle nna: vIa c ircui t: 'e·
mote s w' ind,ca lo,; Indoor HF ve ,heal.
t...o RX OIl one a n te n na.; enVUOflmenl &.
coax loSS: 2-.1l 'ap \ffl'r1ieals : buYing su'
plus; t...o olOm Q RP TX:21 d B 2m beam: Ex·
"a elsss s l udy (pa rll7j_

JULY 7O. lmp 'ovrtd Colo ' Slo ...·SCan Te le ·
vision; "'0'" 10 Buiid .. Ke yer; 451).M...z
Mlg hly Mll e - OfltH ra nSistor lIlJpar,eoen·
erat .... 'ee" ....: Cheap.. &-Meter H.".
Gallon-use 811-As a nd be heard: A High·
Pe, lo,ma nce Powe, S upply_using a n IC
voltage ,&Oulelo,: lalham Is la nd OXpedl·
lion: 00 to Po.....: Prot ecl lon lor G, ld ·
Dipper Col t's ; Mobii-a CW Racei....: OSl·
Ing . .. ....m Aadio ·s Own Con Game.

SEPT 70, Inleg,aled Cuc u,1 CW 10 Ge n.
... tor: The lorncation Oscillalor_anolh",
d ,ppe' e uc ui" 1·.tOO M"'z; Tuning V"'F Re·
eeivers-clever ,nlin, le a lte n uator and os·
eilla lor un ll: Repea ler Anlenna $epa ra ·

11Of'l _DIode Slaeks. Delu , .. Race,.... Ga rn
Conl,ol _USlng one l" ns . s l o , a nd a
zen..r: Reed R"l a ys 10 ' Coa " al Sw,tc hlng,
Beer -Ca n Two Me te r Coa Xial Anlel'lna :
Con vOfI,ng 2. V Rela~ s 10 t 15 V ac . Ve ,
sallie 2m MOSFET eon.....' ,er -Iow noiSl .
h'O" g ain , ult,a stable

NOV 70. Oilt ..,enl,,1 J· FET p,eamphlle<.
RemOle Quad Tuni ng , Two-Wa tt Sox MeIe r
T,a ns mit!e , _ USlng the e,ysla l betero
dyne vIa: S&m,aulomal,c FM clla nnel
Scann.ng.low-eosl Aulomal >e Kever _ a n
" , CI!lIIenI ·-I" st prOf"CI' : Ac S""'CI'"ng
w,' h sell·Powe'ed ICs~cleve, l~O voll
age s w'lch: Pieneee Rad iOon Ihe Pllu ies
_ wha l it was I, k.. 45 y..ars ago; SST,I
Solld-Slale Transce' ve. lor ~ Me ters , A
Low.cosl RF Wanmele" Cahbral" T"'al
Cahbralor

OEC 70, Sohd state VHF e xcl t..r: <leila !fe,
quenc y eon tfOl fa, SSB. zm lfa ns rsl or FM
TX. "' W·100 onse t lunong_ -·hltie ga le·' d'P
per . 3-500Z HF hnea', Gene,al Class study
lpa n 51, ' Iranll-I" s '-- (no goocI " "OI'S' )
l"nSlslOf p .s CU ffen l II m,11'

Av a ilabl e is sues pubhshed I,om 1170 are
listrtd at th e end 01 thiS calalogue

71
JA N 71. Sphl p"'ones 10' D~rng. Hpa l'"
Ten-e' molls. CW duty eycle . ,epeale, '1-" 0
Dealllf : "'EP IC P'oteCls . l Q-l5-2Om PI.a
boI>e Ideas: 1'O"lnl"O po otechon IC Rll: ac
cessory: a lllC an lennas , double-ba la nced
meers: permanent ma'ker 1001, ham
ncense slu<ly Questions

FEll 71. melal localor . vlfaetor ''''eory .
AFSK unit. SSTV paleh bo. : ATV "inll.
RTTY tuning ,nd,caIOl: lone encoder/de
code,: 220, MHz ccn v...l8f; SSTV m'llne l,e
oeuecncn:IC codeosclll a to': 6m TXbeep
er: G..ne,a l class sludy (parI 61: RTT Y ,n
"0, "",Iboa'd terminal : lOw onmmeler

MAR 7U C audIO hlter . IC 8m CQnIfflfl....,
I" P verllcal idl!la$; digit al counter Inlo,
su ' pl uS equ ip men l Ide n tll ,c a lion: ...F
hnea,; simple phone palc h . re pea l.., a ud ro
m..e ' : digi tal RTT~ accessor lea , coa t
hanger glound plane. Gener.' Class stucly
lpart 7)

MAY 11. 15m mo bile wh,p: 2m p'eamp.
l'anslSlo' amp design . 10m osa TX: POfI
.ble FM I,ansc..r_ d"eclOfy . audiOcom,
p'essor~hpper , l'anl'slor l M lreQmele< .
450-M ... z link TX, S,mpl.. AI Irlte< . 1-luDe
2m Ifansc",,,,,, . surpluS 2m powe' amp,
General class study Ipa, t 81

JUNE 11. 2m beam " .penmenls, 3....1 2m
Quad, mulll -baf'l(ldipole Pltterns; weat"""
balloon verl,cal , poc ket-pager St:Iuelcll,
T...o ....' ..-la , tunlJlg motHle W" 'PS. I,an!>IS
10' powe' supply, eapaclt y deca <le box,
40m gai n an lennas: General class sludy
(parI 9)

J ULY71, IC "udlO p,oces.sor . audIO s 'Onal
g_a1or, CW Illtllf , 2m FMoscillalor : 2m
eollinea' vSflleal, FM supphe, d" eelo' y:
Molorola G-slnp conve,sion, l'ansis to'
bela les'e,: Gene ral class 5lu<ly (part 101

AUG 11. "'a m lacSlm.1e IPiI' t l ); !lOO-Wall
linea'. d,menslons 10' July eolllnea, .
4·luDe 801 40 s lallon , vIa d'll, lal 'e.doul,
Jupi te , on t 5m. Gene,a l class slud y Ipa'l
11): pin k tic kel ...ave ·mele r

SEPT 71. T.anslormerless power sup
pll\lS; sOIld-slale TV eame'a. IC subslrlu ·
lion: t...o ' I ...a llmelefS: tC Comp'8Sso,
ag e: m ulti channel "'T-200; ham lacslmile
(pa't 2l: eauses o f man-made nOise: vlo
...ilh Iracklng ml xe,; General elass study
(parI 121; I,a nl ls tor heatsink,ng, IC pu lse
gene'alor _ pnone palch ,SQI"tlOf'l : hell
.... ttmel..s_

OCT 71. Eme'gen c y ,epea le, COR, I'ans ,
celver powe' supply: p'edlcllng metoo,
sf'lOwers. digital s"",ehing: 'e....'S8'-Cu' ,
tenl battary e~'ger, passl"" 'epea.le-rs.
ea, ln g'OUndl , audiO '·'a llQflnll·' l,lt ..,s:
S...a n 350 mods .

NOV 71, 3....1 7Sm beam: molOI-Iunrtd
ground plane: 2m ga,n vert>eal : I"nl.stor
boISlng: sph l ,t.le '_al~, lox-f'lunlong,
audiO I,lter: I" nSls lorld ioGe lesler; xl. '
le s te, : 8m kW amp: 1().15-2Om qu.d, " an·
slSIO , pi-net I,nal: a nt e nna leedhne: com·
m unica tlo ns dBs : 2300-M... z e xel'• •

OEC 71. eorw.rt YOU' 7- MH, C<.rlllCal
Qua<! 10 All BlfldS: The Indoor Ould: Gel ·



ling to Know Tefl Squ ared Ell: More Power
From 8'~: Radio Di'&clionlRange Find·
.,: Morse Mell'lOry - 3().IeTter memooy 'or
~I. con tesTS. etc.: SCR MObile 1 1'>81'
. 'arm: ox OSOs 01 CO'lIacIS: coo. S/'Iort.
hand; V.... F 0001)'11 Sideba"!!

FEB 72. II Solid·Stale H,gh Frequency Re·
g"ne'a li ~e Ree" . e'_111 cheapo usi"g
OOfl Ie; Tips 101 Raising You. Code Speed
\020 WPM: Why Not T,y QRP? VHF Dum.
my l oad wallmete,: CW OXOn 'It Walt _
enjoy ORP w il h this ' ·Wa tl rig: 2O-60 W 1~

Bancl TX_ Iwo-luDfl CW ttansm'l1e. ;
Quac~ alld Easy PN PINPN TranSlator seet.
er; Sell-Con'io,ned Reflected Pow".. ancl
ON Monilor: C;'cui ts . Cifcuits . em;""I,;
The .......tomahc Transmission Line Tune'

MAY 72. aUld Band Change Mob,le An
tenna _ with ou lput indIcator: HOw 10 Get
trw. Sl ull In to tl\t' House: .r.nl'-ew RTTY
AutOSI.<1. A Mode , n VHF Frequency
Counter -can be buIll lor u~ ' 100: TV
Sync Gene<a.or-using ICs: RadIO As ·
tronomy; NOis. ilnd A&e.i.ing AI'II. nnn :
The Sewerp lpe Anlenna-2m I'M. 01
course: Clrcu llS, Circui ts, Circui ts: Simple
ca, Am me te ' - a ll sol;d Slale

JUNE 72. $I x ElementS on T...enll· M"Ie<S
- e llm,na l. ORM, Slow Sc.In T. Ievision
basics; AcliYe Filler DeSIgn and Use-a ll
kInds 01 lillers _ _Part I; Rad Io Aslrono·
my for Amate u'S IPa rl Ill: 20 d B eeerre -,
design and ccnstrccuoo of VHF anten
nas ; Phas;ng MUIIIDilnd Verticlls_fen
Ihru elghly mel...s: :JOO.MHz F'equency
Sc4Iler-ext.nds "e<I....ney CO<lnlers 10
VHF. Clfcu ilS ClfCU IIS. C" cu ltS; RTTY I',l ·
ters -elilptic lunchon Ilft.rs , T,ouDle ·
shOOllng lor , ''- New.ce

JULY 72. sencstete VHF Ampillier ; The
Phese· locked loop: VHF Conye" e,s: Add
S15 T·Po...-e': 129&-M Hl Mixer; The VH F
$peei.U,,, I'll' Amphli...; Meteor S/'Io...",
OXinq. Tone Oecodet .nd Carri... Rela y
Corcu"'-llsing 1"- ' .. 1 op a mp; FlyIng
Spol scanner for SSTV-soIid·atal. uni l.
sImple. ,ela li.ely: Acl iye Fille , Design.
Pa,1 I I.

AUG 12. SSTV inl,o: speech p,ocesso<;
I'M 'eON-Ie' ,n lo: I~I pecoe conSl.ucliOn:
GE Proglihe ac .uppfy; 432.' tes"ng . pre
.mp comp'essor; S ,. .... mOds . phone
Pilllch; Two-ef in lo; sola' In lo ; SCR 'egu·
lalo' fo , HVPS : '"Ideal " xfa l osciftato,; I'M
AX ada ple' ; aulO thell alll ,m

SEPT 72. Plumbico n TV came'a, wwva
6O-I<Hl AX; cig., lube Signal 98ne,alo<;
CW acllYe "II ...; 11 lesling al 1296-3500
GHz; ba tun IInlennll leed: 1'lInSI510,
POW'" . upply; tC 6m RX . IC FMJAM delec
lor lPllrt 2}; ach-e Iilte' design Ipa" 3);
K2QAW IreQue nc y counte, lpa,t 3): 2m h . 
Quehcy syn lhesi ze r (pa't 1).

OCT 72. Cor'eclioos lor Aug I' M RX
adapl... ; 2m he<l....ney synll'eSlze' (pa'1
2l: 6m 1'lInSISlo< vlO; n.no-.mpe'e mel... ;
t"'''·I.eq ncy measu'emenl lPllrl 1r, . c ·
liye fill desIgn (pi"l ..). ,epe.ter time,;
Exl,a clns O&A (pa't 3); balloon "",rtical,
10 ge ner. to,: tlm e·de la y rel ay: 432 filte r
idells; dc·ac Inve'le'; hc -diOde con. e,te';
RTl decade lind ni .ie drive'; plus·minus
supply lor ICs

NOY 72. HF I.an"stor POW'" a m p. ; RTTY
Selcat; IC Irl RX l,a nSiSlo, ke y... ; en>er.
gency POwe,: 22Q-MHz pMamp; douDle·
de lla anlenn. : Simp le con. erle, usl n~

modutes: HI' rl leSle , ; " lumped line
oscillato '; 2m I' equency ayn lhesi ze , (pa rt
3l; K2QAW counler .....I.: 2m preamp; Ex·
1' 01 cia.. O&A (part ..); hi·Z voUmet..;
Nikola Yeslll Slory: VHF S"" met ...: t'an·
s,slor regen AX; 432 SSB l,anl -'...; ac
.'c ...elde': Inl'o 10 comPUI....,: hy bfld AM
modula lo'; HR·10 RX mods: l Orn I'llns is 
lo r AM TX; 40m g.ound ptane; IC log ic de·
monal,IIo,: o .erloa d p,otec llon; I-II"
s weep lJ808'a lo<; digllall,equency coun t·
...; . u'a l TX luning,

DEC 72. SSTV scope IIn.lyz...: 2m fM Rx;
looe b urs l enCO<ktr and deeodef; un l•....,al
1·1 a mp; aulo pal ch hookup; lM380N inlo;
• ollage .a,iab le ca p Info ; 2m 18-Wall amp;
sse mod ulallo n monlto,: .tal I'eq l
ach.' ly meIer; 10 A v... . dc su pp ly; tr an.·
miSSion hhe 1,1..'; 'adio u l'onomy: in·
dUClanee met.,: 15 10 20m l, a n , Ye<t..;
lEO info: 40m O'• • mp; " a ns lsl o< vlO; 1972
i"""• . 2m p,.amp

JAN 11 HT·220 toucnlone. 3-el2Om ylIgt;
5Q. MHz I,equency counler; SP88'Ch 0'0
cesllOl; Hone (l8f'eralor; I'M 1" 1 sel: nu.
o . e, low e ' : 2m conyerte, using modules ;
lunab le AI' liller; s ix·ba nd lin.... ,; 10m 1·1
lune'; diode noise tlmile,; CW/SSB ag"
HW·22A t,a nse. ,. ", 40m moe: HAL I -1..,.,
MAR 73. A Fasl ·Scan Fac"mtle Syslem_
use., wllh SSTV : SIX and Two Mele,.HIQh
Power-usIng. $25 Sutplu s .mplll,e, : A
Diglla l Tape i!I ' ;b ulo' 1o' AfTY ; The Am 
p le Ampllfle,-all band , 1200 WaHs: Po p·
ula' SSTV CI'cuilS (P.rl II); Imp.ovlng Ihe
Indoor Ant. nna Syslem-uSlng copper
fo,l ; I'M Devlal lon MeIers . TIme Fre·
Quency MeOlSu" ng Sys\em jPa" 1111; An
Oltle< Use for 400-C~I. T'anslo<"""s .
Bandpass FlU... DesIgn

APR 73. I'M devi ation meter: 2m FET pre ·
a mp; two 2m power amps. ,epellle, cce
1'01 lpa rt 1); lepellt .., IIC"'nS'"lI: Europe.n
2m Flo! . Flo! se.nner ad.ple, ; ACA CMU15
modS; Itg hlnl ng delector : CB IIlig nme nl
g.dilet ; t'ans,Slor ' I POWe' amps lp..f1 21:
,,,peale, econom,CS

JUNE 73. 220-MHz signal gene,a lo, ; UHF
powe, meIe r.; eepeeter hce na ln g in lo,
ATTY eutoswuce: 40m h!b"d . fo TX; an 
tenna pola, mounl. I -15-20m Qu.d.
K2Q....W counler mods: double cea. an·
tenee. ""'m sum""" JOb; lone oecccee:
I,eld st,ength meIer : nlUd battery paCk.
ohmmele<; FCC 'egs (pa ,1 11_

JULY 73. Tunea b le oeemato-s fo, 2m FM
Rece i.e fs ; Basic ATV System_a T-U
I'ansmi tle' sl"p does mOSI of Ihe work ,
Mu!llp le OutP\.lt F'lI'Q....ney Slanda'd 
let s you call bfa te you' 'acei..... ,n .06~HI

lne,e"..." ts : Dlgltat ldenllhc.l lOfl Unll.
450·MHz Powe, Divlde,-eU lly-c on
sl'uc ted ma tching syS lem 10' alac~ed .,.
r.~ s ; CW FIII",'S. Ba ,ed and Compa'ed 
complete with scope traces .nd eeoe
width specs; 85 dB Gain 2m Anlann• .
Compromise Mull;band AnlennillS; Gtl(!
Dip TllntnO lhe Quad Anlenna

AUG 71 l Oll-pe" OdICS Ip. rt 1); lone bu' SI
gene'.tor; ,I power amp design; l'anSlSlo,
rarno inle ,com; 160m antenn.; SSTV mono
11.01: row-cost f,equancy counle,: VOM ce
sIgn; OAP "Om rx 432·MHz e ,cller; I'M
audio processing; FCC tegs IPlI' 1 3)_

SEPT 11 Rej)NIe< cont,ol system; lOll pe.
, iod'CI Ipa ' l 2}; 2m AX cal lb'alor; PlllC
applicalions, TT pad hookup; Healh HW-7
"S" mllte'; OSCAA-t\ Dopple,; 2m cOllxlal
an tann a; 2m con.e"e, ; tC k",ye f: measu'e
an lenna Z; FCC 'egs Ipafl 4)

NOV 73. "50-MHz exc ile.; inl'O10 ATV Clf
cuits; n;Cad VOIlage mon ilor; a ulopatc h
connechons; IC mel ... amphher; TR-n .c
sllpply: indOOr Ye,l iCII I. IC AF hlle'; mo
men tary po we, fadu 'e p,olectlon; 160m
anlenna couple'; 10'1 010 ' 01. HT Inlo; SSTV·
ISB. Class B AI' amp; FCC 'egs Ipafl 6)
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FEB 14 . SSTV monitor Inlo ' Ie audIO
amps : scope SWlHlP g.ne'ator , I5I2Om
.",rtical; lelepl'>One lIne cont,oI Sylilem;
PC bOa'd coosI'ucloon. var-o .... F loner :
blown-Iuse IndiCalor. 40m CW slal.on
...ilh Ten.Tec modul.a ; simple p'eamp
comp'essor; smgle-IC RX.....32·,.. .. l,n.1
as se mbly; t,ansislor. ke yIng clfcuil; 7-s8jl
ment ,eadoul wllh nl >le d".e'

APR 7... VOX 10< ,epe.'e,s: lone-oper.led
,el.y; HF 1' lIn s. e rte<: 101o 2m TX coover! ,
... ; ,emole cool' oI Pllhello< seanne<; RCA
FM TX tunIng . subaudlble lone g_ator;
FCC 'egs (parl 9); ,,,,pea le, al ias

MAY 14. CO ce, ig nition; a ud IO comp res ·
so' Inf o; Inle,I"'fence supp'eSSIOn lor
bOa"; lulO bII'gla' ala,ms; 2m lC p'eamp:
lOrn F!::T con"""'e< _

JUNE 7... Poor Man'S Quad. ReconC IlIng
lhe long Squa'f!d Ouad-develOj)lng a
new type a nten na: Anl. nna lOlld Indlca
to ,: Mat ch ing ; Aemole ly tu na bl", Anlf!nnll
Couple'; A P'acl 'cal G,ound SySl em fo,
160; Wlll",-Range Anl",n na Tune' : Old An·
tennn and N.w Batuns-bIIi ld a dO<lble
zapp: .... Mu lt lband G'ound Plane-lo-.co
meters ; Mod Quad 10< F'uSl,.ted O Il!
Dwell...s

JULY 7... " ·loooA Iin8ll': un, .etsal h e ·
Quency gen"alo,; Unlye,Sal AFSK gen",, 
etoe: 555IC I"" ....; 80m phased ."ay: 13So
kHz-"32·MHz pr8llmPI; lOrn OAP AM TX.
3000 V de Sup pfy; ho... 10 .elld dlaO,.ms

AUG 7"_ To ,o .d a l dllecl,onal wa ll m"'I"'' ';
450·HMz FET p'ea mp: use gd o 10 l ind "C";
T'imlin", TI pad hook up ; R390 & R392 AX
mods ; Iracking CW lille. ; au'al YOUmele, ;
",niyer»1 'tilul.led supply , SSTV te.n
con.erIer; TTllog 'c problems: 10 llmer

SEPT 7... MOS KEY eiecrrcmc ~e~... (part
1): WX wa,n lng system; Heath 10·103
seope modS; ORP 6m AM TX: " speecl'l
clippe': . ud io notse IIm; le ,; WX salallile
on SSTV monttor: unlyefSa; IC leste" m in
lalure . ig consl,uClion; lower eeesuce
lion. infin ile ,I altenualor; elecl'onic
photo IInh Ideas; IC "setect-c-ject ,.

OCT 7... M.c ' ot'a ns lsl o< Clrcu,ls; synlhe
sized HT·220 Ipart 1); , epeIIler govern ·
menl; 'egul l ted 5 V ec supp ly; FM Selca l;
rernovable mobile a nte nn.s ; 10'1010'01. me·
le'ing; 2m . e fl lc.1 colllnea,; Moloro lil
modfll code; 2m COII .i.1 diPOI.; 1 6-MHz i·1
sl'ip; MOSK EY .lect'OOIC k8Y1Jr (parl 2);
carbon ml~e (irc",il ; hi.po...... Ie·PIISS lU
I...; em p'eamp; 3·..."e dlpol.: ATV syne
gene'alo<; NCX-5 moee. mOb, le WhIp 1o.
I pa ' l m e n l d w",lIe,s; SSTV IUlOmllic
. erlic i l t'igge'

NOY 1... K20AW cou nte , updale; ,egulal '
ell 5 v de Stlpply; ...ind d ltecl ,o n IndlClllor.
synl!>e's;zed HT-220 lp l rt 2). 20m 3--e1
beam. • ulopalCh p.d hooI<ups; cecere
stub anlenn. m.lch; No.ic. c lass insU l>C '
tlon ; dlgllal a w' mete' (p.'l I ). 6m coo
vener (16-MHz i-f); -cenoce'': MOSK EY
erectrcmc k e~e' (par 3); Aug . SSTV scan
COnye,le' e"l ta : ,epe.le' o lf.l , eQue nc y
ind IC.tor ,

OEC 14. Ca,e 01n leads ; WInd '~ltec 

l Ion ,nd,c . lor; WX seteuue yldeo co nyerl·
e' : .Iecl,on,c ~eye,. I'Ilnl s lor No.,ces : un 
~ nown mete, scales; SSTV la pe ideas ;
TIL logic p,obe; pubhc se rvice band con
.e,le'; tuned-diode les l rece.ve.., dlgl lal
SWt mele, (pa rt 2): 1. le pho ne pole beam
suPPOl1 ; mornbrc .nlennas; 197~ lnae .
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FEB 15. HeIIlh »c-teeccce mod lor SSTY;
",lecl'on,C ~eye<; d lgllal salellole orbol. 1
Ii"",,; OSCAA·1 ope.atlOfl; salelhle orbrl
III p,edlcl lon: Healh SB·l02 mods: com·
pa"ng FM & AM. ,epeale, ."llin...."ng.
Robot 80-,1., SSTV came,a mod; neuuali l 
ing Healh Sa-l 10A: "Bounceless" IC
SWI tch; lape ~"'Y'" fo, CW TX

MAY 75. IC CaIlSlgn Gener.:",. PlIlYlng
"'.Ih Po...er on 432; Does Elr>er Cause
G,aYllY?; OSCAAmg You, I'M Rig: In Pu,·
su.1 01 the Petlecl SSTV Pictu ,,,,; Ac Power
10' Ihe HW-202; '1'0 11 Cen Wo 'k 15m OX;
The Po alag e Stam p SQuelche': d lsasl e ' in
Ho n du ,as .

JUNE 75. HOfTlf! Br_ lhlS SSTV Monllor;
Et Chellpo Superbeam: Tf>tt Smart Ala ,m;
RF Power ill' "32; Di" CheilP Tu n. b1. I·f
fo, CorWerI...s ; All Bal'ld F,equenc y Ma,~ 

e ' ; Fronl Bu,n... 10 ' Si ., Ttl'ee On Fifteefl ;
Preslo! T,a ns iSlo , Chec ke' f,om VOM;
How 10 PUI On a Prof",s s lo na l Slid e Show ,

JULY 15. OSCAR Special! Antennn lor
OSCAA-Whal Rellily Worka?: Ho ... You
Can Ta k. OSCAR ', Tempe'alure; FM
Allgnmenl Qacill.lor; The AudIO Synlha
sizer lor Any. SSTV .nd Wha teyer : H.m
R.d lo in Ih", A' CIIC-1925; Gee, What' s a
l epp? ; Ve rtical An le nnas 10 ' the Novlc",;
P' a.e nt ing Aegul.IO' Ca,nlge; The UIl!·
male In Va"able Seleclly" y; fInon'" Pa lc h
ing- A PubliC ServIC"'_

AUG 75. l .a1432·MHl helical ancennn
(1'11'1 2); 20 minUle 10 limer; dlgilal s ...,
compule 'lpa" 11; debugg ing , I feedback ;
OVt,4 buyer 's guide; WX salellile monl to,;
CMOS "accII·ke ye r" ; PC bo.fd mel hods;
sweep·lube final p,ecauHons; compacI
mulllband dIpoles; small dlg,'.1 Clock. ac·
ce.$OfY vlo lor HI' l' a nseelY"'; mollern
non ·Morse codes; multi-Illnelion genera·
1o ' ; 2m sc.nnlng s yn lh.s lze, e""II;
KP,202 wa lky Cha'g.'; l Orn mulll -elernenl
beam.

SEPT 75. Calculating l'eQuency counl",,:
WX aalelille FAX sySlem (pa" 1); IC m iUi·
vollmet., : Ih,e.·bullon TT decoder ;
lfOUtllest'>ooting SSTV pi x, 40m OX anlen
nas ; U 6I432·MHl h~ICIII antennllS (con.

CluSiOn): digllal SW' compu te , {ConClu
slonl; teed ''''lay 10' CW bk ~n : NE555 pee
sel time'; POw,,· I.,lu.e ala,m; POI1able
ORP "II PO...e' unll ; O'ecision 10 V de ' e
re-eece slanda,d ; 135-~H z ,·1 SIflP; I....
phone handselS "" ,h FM I,anse.,yetS;
MOlo ,oIa T·.... TX mod for .... TV; ().6I)- MHz
synlhesize'lpa" I), h.m 'adlo PR

OCT 15, Adetu xe TTY~eybO a 'd Ipa,' 11:cp
amps : a bas ic pome', .n Inl'oduction 1o
mIC ' oproceSSOfS; 2m synlhes.ze, tcoec to
slOfll: salel"le FAX syslem tconclusoon l;
' egul a le<t supplies td lspelhng lhe mys
le'yl; dlgllll ilogic mllde SImp le ; FCC Inl er·
.,ew, a ccnteet uP syslem; digital cloc~

nmebesee: tne ope,aflng des k: ORP "32:
ham PA

NOV-DEC 75_ BIoe_ bIIs te , dO<lble ,ssue 'Filp-llops e .posed. breakth'ough ,n laSl
scan ....TV_ slfobing d ,spl.ys 's cool, lhe
lut>e<l lunc h box (. nle n na lUne< 10< HF
l'anace,.e.S); a delu.. TTY key bOa t" Ipa'l
2). H'e 121" ,Ol. hng maS I; less lhan $100
mull ,-pu'pos", scope fo , yo u, shac ~ (pa ,1
'.l; p,edictlng th i' d -ord e ' inl""mod; feed
Ime p"me' , aRMIng t.... Third ReIch : why
lubes ha...n' I died . •na'.n l c"cul ls-bIIlld
you' ow n IC leSI fIg ; t.... K20AW synl....·
SIzer PRO M-o'ed ; a ham's in t.o 10 m,c,o
O'ocess'"ll. gtOUnd fault Inler,up ter la
~et'p-ah", CirculI lor you,self); a S1 st"p
char t ,eco 'd e ' ; a n e.en SImple r CIOC ~

oscillalo,; lhe I' un C;Iy sUlplus scene; up·
datIng the Healh IB-l101 counter . 256
pages '
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FEB 76_ Build a Sla, tleel Communlcalo< _
T'''' ~~les Spec ia l. Syntheslzf!d IC Fle_
Queney Sl.nda,d' YO<l can Ma~e P!>oIO
PC Boa'ds; How 's You, Speech Ouallly~:

ASCIl-Io-B.audol COflvert... . RTTY Auloca ll
- Ihe Oigl lal Way. ImprOVIng the FT-IOI;
NII;jnl O)(,ng on 10 and 15m ; Really Soup
Up You' 2m Aecel.e r; Pu l YOut S8·'O on
''Om

MAY 76. Soeclat Anle nn. Iss.... ' The Mag 
n lhcenl 5eYens Mlc ' Of'>eh>. An Allband In 
ve"ed V.... , Closed loop Antenna Tun Ing;
Tt>e 75-8Om B'oadbande' ; Tr,e Mag ,c 01 a
M. lc hmak"'t, HOW 10 Coax YO<l' Ant",nna ,
..om OXtng _City SI~le; The Sec,el 2m
Mobile Anlenna : An In.e"ed Vee lor
lro/l3Om; The O;POle Oangle' ; Am.teu'
Wealhe' sereuae R8(:ephoo; SCan YO<l'
HR·212; A Ve<y Ct>eap llO-tt>e Model 15:
Cod. ConYer'er Usong PROMs; .... NI!ly
Ca""'tte-ComPl/I" Systems. The Ins and
OulS 0 1 TTL; Bu.ld 3 CW Me m o ,y:
518-Wa.e Powe' 10' You, HT. 555 TIme'
Sweep CifCUI I fo , SSTV : AM Is Nol Oead 
n Ne.e ' E..Sled 011 All; Compule, lin·
guages-Simplihed

JUNE 71. VHF So<tclilll ' Super COfI-Oogl'
loll . of COl>'se' ; Touchlone Decoder -lIs
ing a calcula lor '.Idoul. S,mp~ Amateu'
TV T'ansm llle' ; Am. teu. TV Aece,.,ng
Syste m; Mo biie Au tOd ia le , ; Autocil il "76
using a louchlone decode,; 8uild ThiS l a b
Type Bodge_and measllre " .nslo,me,
Impedance.; How Those Tll a ng le Th,"gs
WOfk~a so., of w amp hllndbook . Those
Excil,ng Memory ChIps-RAMs. ROMs.
PRO Ms. • lc ; ....SClllBaudol WIl t> a PROM
- 10 ' "bbonl""s RTT Yon compulers: Aim
Yo u, aeam Rig hI -WIth a p'og ramma ble
c.lcula to ,

JULY 16. Perfect CW-(\orl.... 'em crazy "',lh
1I>e ~eycodef I; The Mtnl·MIIe AUband CAP
Atg- a mighly 1 W.ns; .... Fun Counl... Proj 
ecl-under $SO; Build. FAX f,om Sc'illCh
-Ihen gel »t",lflt. piClu'es .nd othef
Ihlngs; 0 •• Ae pe. le,meISle,-,epeale,
COnl'ol with 10; Th'" GI. nl NI. I", CIOC~;
C" a tlye SSTV p,og,a mming : CW Aegen ,
...a lorlProcess; WIl. !'s Upon 156 MHz1; TT
Pad lor lhe Wilson HT: Power Supply
Tesl,ng-Io lllYe rour dig.I.1 cl,cullS; A
>mY,"",,!::I.. OosP!IIY Unll : You, Com·
P\.IlerCan .Ik Morse; Gain 10< YOUI HT-.
nal l -waYe WhiP: The Supe, T,ansmalch:
S,mple VHF Mo nlto . _

SEPT 76_ The Su,p"Slng OORR l ow NOIse
Anlenna \pa" ll); UIl,aslmple Regu l. tlo n
""th New IC-pow.. supply df!sign g.eat
ty s,mpllll8Ol . Can lin IndOor ....ntenna
WOfk?-m.klng Ihe DeSI OUI 01 a ball ba,
gaIn.: Inexpen".e 12 Volls lor YO<l' Base
Sla llOn; A h SI l a b Bon.nza~uS,"g a
I'ansisto' 'ad1o: P,olect Yo u, VHF Con'
ve,le,-novel a nl e nn. ,el.y; , id ic ulous ly
S,mple AllY SySlem; How 10 Calch a
CBer; A " 5Q.MHz T'.nscel ..... 10< Und...
S130 ; Space ....oe Junque II: PROM Mem·
ory Aeyislled; Elflhl TI.es SCoe>e A"lple,;



AUG 7~ R.dlo Row Re~llIled-it's a ll~e

ilInd well In TOkyO: A Comple le X-BilInd
TI.nsmm ... - e.sy 10 bu Ild : PoWflt line
DX - {ilItmos\l wl.e le ss ,emol e eoI'llrol.
TI'Ia End 01RF Feedb-ack-hefe -, how lhoe
p.os dO il. CB to 10- pa rt 'X; A WNV
Prime' -become • cah bll lion Ireak: S uo
pe, Cha.ge,-i<eeps nicad. up 10 . nu ff.
HW·l 01 Owne.s. Check Thl. !-RtT maG
10 ' tne good Old HW.101: Ham Rad io Is
NOT . R'c ll M.n ·a Hobby _ a n<)l".. my!n
e .pIoded: New life 10<Double S~nd"
_.w.kll. ye poon_ t . and gel crackIng
PIUll 34 more

SEPT 18. AnOthll' IC·22S Scl'!eme -fo'
oddbillil .epeale.s: T.aci<lng lhe WIld Tu.
key _ OF "ps: OV M $c'ilIpbool<- ttoe ba·
SICS. HOW Do You Use ICs'>_jllll1 X: Com
pul""zed 050 Records- ...I>Q needs •
IOQbOOk'>: CB 10 IO- pill ,IS X & Xl. BUIld
lhe T.. ple Th'e. t KeVe' - g 'ea l Na. ice
p.oject; The Ten Malef AM Anlenn. s ee
ci.I-S5 . e' lrc.1 .iso WO'k S on SS B Of FM,
Bu"d (I'!e IC Eo pe " me n le . - g e lll n g
ll.atted ", '1 1'1 n L .nd CMOS. Two Mete",
. t ltoe Summll_a bac"peCk...S dellgh l
Plus 37 more

OC T 7e . OXpe dl lloni ng_. "hO... 10"
g ...tde : rne Histo,y 01Ham R.d io -pa rt VI :
BUilding Flom Magal"'. AI1 'c les- Ihe
bteadllO.Jrdlwi.e-w,.p wl y; Higl'! sa., Ad
"""t',..e~H.m Slyle - pa., I; Use • Com
pu l...? Who. Me?-yn . you!; Bi.d Wal ctl
inp in BASIC lantl - a n<)11\If use lor1°O'
m lc'o : World', Che. pest QSLI-B SIC
p'OQ••m k, e ps you. '0'01, too: Happlne.s I.
iI Sm.11 $c.nn... - modll lor the PBMI
AWE FMSC·I: A Perfecl Pow... Supply1
..eu _.'most: Anl""nill Oesign: Some
11'1;"9 ~!-conl .olled-<:u"'_ d,.I.ibu·
tion, Plus 37 more

NOV 78. M",phy 'll Masle,p lece _ lI'! e IOsl
weekend: HO... Aboul Some Ham Shillci<
salely? - d on 't be • ll iltilHC; Thoe Hillory
01 Ham Rilld io - pert VII . CB to 10-part
XIV.• R.,.I," ic Pll llg : Higll Seas Adven·
lu,e-Hillm Slyle-pe., If; SquelcM ying
CI\e.p Rece lwetl - junk-OO' p.oj&ct. Build
lhe B'u te - un IQ ue heavy -d...ly PO"'''' . u p·
ply: TI'!e Ci' c"it Boa.d AQua. lum _no lisll
s lory: Who Needll T,ans lsl o' 1l1-yo" do !:
H.m Help! -ill tele phon<ll ilI10 10< Ihe tlIlnd_
Plus .? more

~yea. Old. 10...-nOlse. IOW-llillnd ilInl"nnill.
aane. Th.il n iI Ouad'>-Iry iI- delt. loop
Towerl"'" l ow-8ilI nd Anl""nill$ _ bers-e<_
ma ll.emallC..nl.ilU.eslmpeda;nce. Mod·
e,n'le Ihe M.lchbo. -,nc'e.sed c.p.ab,ll.
tv 10. a claSSiC cou ple ,: TI'!" 75m OXChil-,.·
e ' Anlen na -tha !>I8, ...o ,k, on 15m as
...el! il-S 2m: Compu te .lzed l OCI? An le nnill
Design_In BASIC. No. ,ce GUIde To
Phased Anlennas _ pal1 l. The 21-Elemenl
Brown Bomber -2m be.m ...'111 sadlSllCal
Iy s ••ong s.gnal. Plus 29 more

DEC 71_ A Ox... 's Oream VilIClltlOf1-t'y
s"nny Mo nt serrat . Close E ncou nl "'S~

th e eyes 01 Te .il-n. a'e upon Ihem: Re·
cel.e, Disea""s-.nd hOw 10 cule Ihe m,
Conlessions 01 ill St.ippe.-conl"mad
Junko< le ll, alt, W!1 llhe. M,.;.ocomjlUler. '>
-. pro looks allead: '"Th's" You. Com·
pul ... Spe.klng"_hoW' 10 ll'.' up~ m,·
cro: B,g Mill' All ilCks - ll"s W2DUvs. K.K I.
in the ba llie ot tha billZOOk a , WARC '79
P'e~lew-showdo...n In Gene~a; Build Ihe
Fle. i·Fllle , _ • •e.y ilIch~e de. lce : Code·
Prillchce Oscillalo<.-.n e.h.us"" 'e
porI Plus 29 more

A110 ....,labia: December. 1960. June.
Jul y. Augusl . Seplembe•. OCIOber. 00·
cembe r, 1961, J.nuary. Feb'uary . No~em
be. , 1962: Ja nUil-'y , Ap.i l, May. J uly, Sep·
le mbe. , Nowe mbe•. 1963: January. Ma.c h .
Ap<,I. July. Seplember. OC tobe., Nowem
ber. December. 196ot. MillY. June. July.
Aug " s !.~ber. 111&5. Aug ust. SePlem
ber. Decembe', 1966, J .nu.ry. Feb' uary
MiI ' Cl'!, Ap..1. Ju ne. Aug us !. Seplembe'.
DeCembe' . 1967: Janua ,y. MafCh, Apdi .
Ma y. A...g ust , Oc lobe•. Decembe', 1966:
Oclobe'. 1910

JULY 78. Relnc.rnatlng Old Tnl Equip ·
menl -a 1942 capac ilance mele' i. bo.n
ag a in : No~i ce GUIde 10 Ph.sed Anlan nas
-pa'I It; Build You. o... n OilIlt.1 Doilll 
g, e.l upd••e lor you••ece,.el; Yo u.
'scece Can Be Imp.a.ed-simple cah·
b•• lor ; Th. $5 Memory Key",-Io< 'azy
c hea ps kaln: RAMmed By Mo" ow 
ECONRAM 11I1.uded: VHF NoI Ch Fille. 
.ejection ca n be beil-utlful : Yes . Yo u Can
Build" Sy nII'leS' l er !- 220-MHz synlhesil
". 10< under S5O; A Oa.n Good fOe<-'a
pe. lers get SITIllI1.. -V d. y; VHF T'.ns·
~en 8f1L ilI"l1lhe FT. l 01_ Quick le FM eee
~e'sion, P1ull 34 more,

JU NE 78. Anl""n. Spec,.l! Wilt Till YOU
T,y 16 Elemenls !- 15 d B g illn on 2m i,.
' lIal kick. WO.king 15m wilh a 20m Beam
- by addIng Ih.ee more elements : Rellu' ,
'ech"", Ille 8e~e'iI-!Ie Ante nnill _t ry " us

MAY taoOlhCI.1 FCC RFI Repol'1 ~cu .. ng
' ilId,O . nd TV!: FilIke 'Em Out WItI'! Remote
Cont.ol_TT -<lpe•• led conl,<>I "nIt: NO...
_ A D,git., Capaci ly Met e ' ! ~S lm pl e con·
s l.uc t,on prolect: OMM SUN I~il- 1 CO".SIl 
'all" a bout uSIng O,g il.1 mull lmelll' S;
BUIld ThIS E.c ,,,,,,,,ly S!mple Recei_.
DIary 01. SU.....¥OI-CytJer08is .OC llm lell.
.'1. The Supe. Selecl -o-Ject -klU .o tt""
ORM wlln Ill ls Ilite. s ys t..m; Thoe Miser"
Delighl Repe.te, Con t'olle , - Ihe ~e.y 10!.
Make Anlenna Tuning A JoV- 1nslsnt s ...,
b .. Oge. Tha COR Goes SoliO SlilIte - Iu ,n
Ing IWO M,dl.nd "gs inlO. 'epeat8l. PiuS
18 more

APR 78. HO\Io to SuCCMtl on 12'96-CilI t.
1000 c.n 5O-Wall . mplitlllf; How Do YOU
UIIIICs1- pafl .X. The Ch.llenge 01 10 5
GHl - use it or lose it to Smokey: Now
Anyo ne Cil-n Alfo 'd a Keyboa'd -su'plu'
i< e yboa ' d , KIM . • nd sollwa.e: Is TTL AI·
. u dy Ob. o lele'> - CMOS u . TIL: Im p.o ve
You. HW·2021 - more Ue ..lllilfy. a lc.; S!m·
pie CW lnlerference ··Fill..... -dIode code
'fI98..... . , IOf1 : HOw Sunapols WorI<_ ba
s.cs lor the Na.,ce: Use No ise to Tune
Your Slillion_buHd Ihi. simple noise
ge ne ' il-Ior: Dange'! Microwa~e R.di.ti on !
-I" SI how much Is dil- ngerous'> Plus 19
~.

MAR 78. Old Rigs Can Lve Agillln !-a
g u'de to Ihe il ,e llurrec" on; Now lees . PilId
die YOUI Way '0 H.ppl"'U - super de·
luoe NOW ICII keye<: 1220 MHZ- Use II or
lose 11!_ .imple gear you can build il-nd
ento\'. New P,Olect lon For You. COlI' - Slm.
pIe IOIce held s vs te m; TM Wo<!d 01To ne
Co nl.ol-a ~ i.lu.' encyclopedia on the
. u blec t; Anotl'!el App,oach 10 the ASCIII
Baudol Head.che-. Model 15 a"ll . n
SWTP syslem, Su,p"s lfIQ ly low-Cosl lab
Supply-.n ,C ,egulalo< does II'. The So
'a. -Pow...ad Hil-m Still llon- one hu nd.ed
Wil-t1s . yel' ; Are You Al' . ,d To B"" ld '> 
1'10 ... 10 get O'g.nized and slil-'Ied, HOW 10
Use a V. ,aclor_And WI'!y _seml-e.hau. ·
"~e a.l lc le Plu s 33 mo'e

78
JA N 78. Buiid a Belle. Pho ne P.tc h - hV ·
b.id-op ilIm pS- Ihe ...or kS, Build ill 3'-,> DIg
II OV M_'89la<:as Old "",III'S'. ORP H", t$
- lor low-powe. ' .e.k•. Cus tom· Made
Tlle, m'slo .s_lo. p.eclse varces: UHF
P,o pa gallon-bel le . e It, Put a n ELF In
You, Kele , - sneak1 com p ute. strti<es
.g. ln; C to 10 _ pa ' l Vill; The hl.eme
ees.es 01 Anlen nill s _Ior pre-No~.cet :

Ve.sallie T' ilnlllStor Te lll...--u ve e .pen·
Slwe dewlC": HOW to d ,ss,pete 2'00.000
MeQilI"'ilIt1s -IOOI Mol...... NilIl ule Plus 36
~.

OCT n . W_A .S-E.s ily! - c. tChing lhe
las t lew.Try You. KIM· ' on RTTY -CULon
yOU' Compuler: Try iI- T•• pped DlpoIe
sa.. coppa< a nd coa. l, N"" lCe Antennil
Spec'ilIls- lip, lor thaI IlfSI il-nl e nn. : T•• t,
l lc Hand ling E.pl. ,ned- iI- lost a,I'>: cee
Ce nl Chil-nnels Fo. Ihe IC-nS _infiatio n
Ilgh le' ': Senslll.e Mele .s Sa~ed , Add Jazl
10 yo .... Tempo_wllh . lew SI mple mOdS:
In' e'"led In Tele" s lon'> - how to gal
Sla'led, DogII.1 To ..udlO Oecode<- Io< the
blind ape'illor. Plus 26 more_

OEC 71.TI'! e HiltO'y 01 H. m Radio -part
v ; HOW00 YOU Use ICs ?-pa'l VIII : A Kllo 
w." Alt...native - try a gain ilInlenna: TI'I8
OA 4FB Story- American .e-peater in Gel·
many: Com pulerll ed Globa l Calc ulahons
_findIng Ine bn t ...ay to PilQO Pago: Run .
She il• . Ifun!-rut~ lle ,.dlo COfll.OI ;CB to
10-pa.tt VI and v n; .mpli tude ~s_ FII '
Quancy_poo, man's , pee t. um .nil-lyze, ;
Regene'1I1ed CW-CW.a you like 11_Plu'
.1 more

SEPT n. RTTY SpeClil!' A FAAR·O UT ox
pedl llOfl- ilIlf\lorhll VHF ilInd OSCAR'. So
YOU W" nl 10 Ga'1 InlO RTTY '> _ "call For
P. pers · wIn..... Des Ig n ilIn "'=-11.11 RTTY
Fllter - II" m in.le CW aRM . nd norH.
BU Ild a RTTY Me5sil-ge Gene'il- to._il' s
p,og rillmmable!. FSK tee the O'.ke-easy:
Billudol To ASCII COMe.le. - ...se it to.
OSC AR RTIY : RTTY Wllh the KIM -lea·
tu'es buln ·in d,sptil-Y': FSK tor 'he FT-l 0l
_ a sImp... mod 10 ' RTIY: NOIse Rereclo<
-g.ea l lor CW 0< p hone 'ece,_s. A PrillC
IICil l 2mS ynlheSl ze . _ ...1l0 saId It can-I be
bu ill? Plus 17 mo'e .

JUNE 71. Bu ild Thi, CW Fllte' -darned
gOOd. The WIBB Slory-a .,sil WIll'! Ihe
kIng 01 160: Ten Watt s on 2 - ir a poSSIble
wil h 11'11$ .ock c.ushe.'. At lasl ! A 10m
Band Pla n - req ui.es • CB 'ilId'o: S-I
Met. ' B.ake - bu lld mlC'OW."" compo.
nen ll. Prachcal P S Design-do il lIght
tl'!IS I"ne: Reg ulated Nic.d Cha'ge.
don'l COOk 'e m! Cu"ent,SiI~e. Co...nte.
Oispl. y-m" lilple . Ihose LEOs!: New PC
Techniques un~elledl-dig ou l yo ul old
chemlc.ls: HOW Do YOU Use ICS- PIl.I v n
Plus 22 more

JULY n .A Ba tlfIfY VOltage Monilor-how
sim ple ca n a n IC p,oject g,l1: Hunling
Noise-wllh a grid dlppe,: H. ms Prohl
F,om CB_ hO w 1o se l up iI sel~ice cent ...:
P.tc h Up Yo u. 101-" mple mod '0< ttle
HW-l 0l , DIpole Des Ig ner PrOQ 'ilm-al.
cul.,e, COIlS afId leng th: CB to 10-pal1s
Ill. IV,.nd V: Wo.ld ·s Sm.nelt Con llnully
Test"'_II'll .lmOSI minul e ; Olllll il-I Syn
Ihes ize.-re~it .1 ize old ~m" s lrips ; PIlone
Pil-Ich TIps-ill lo st a.t? : Olgitill Clock Fil-II·
$alII-SO yo u won 'l m iss Ihe lt. ln Plu s 18
~.

AUG n .Anl""n. Spec,. I' cent...led Spe
Clills- Io< the small cl ly 101, BUIld. Dou
bie Bazooka -gl~e you, Slgnil l ill b lilSI,
Oi'l Cheap Oi'ectiona l A"a1-!01 Ihe . 11
.. ous OXhound, Inslanl PS HeQula l ron-a
QUIck... The Z~y Verllcilll-. pel1ecl 2m
antenna_ The 8JK A".~ Re~,slted -lne. 

pens,veillnd e llecllwe; BUIld. Blul e Pow....
Supply-complelely 'eQulaled ilI nd pro
lected, Compute . l OQge.-!Of Il10se who
kee p IOQbooh: build a kW Linea'-a
.- I(lOO p' O~idll$ tl'le p unc h: PC Lill vou l Tips
-ne. I lIme. do II .igh l ' Plus •• mo.e

FEB 77. Gi~e ThaI P,oteSllional l ook To
You ' Home-B'ew EQU lpment _ ...in p..zee:
G,.e lhe HilI mb w g l. , He." F. ilu'e - c.1
aJa lm sysl em. Contesl Spee lilll KfIylIf _
has s_ bul . deQu. 'e memory: YOU can
sound be"". Wilh Speech P,...mpha-s's
-ill SImple c"cu,1 ...h,Ch WIll wO.k wOfl·
de's: Gett Ing a Patenl - Is II Really Worth
It'>_ho ... 10 dO it. II you .eally wanl 10;
SSB The Th"d MelhOd - bel 10U canr
e ven hame Ina l"s llwO: The TTL OneShOl
_ .noth... dlgl l il-I bUlldlfIQ blOCk; Compul
erlle<! SilIlelll le T' a Ck Lng -lhe_ needed
soll ...a.e: 0.... Mor e Sil1el1 W,lh A Mobllll
Oialll._hoid • or 8 p l10ne nu mbers ,n •
PROM, Tune Up A Random Wi.e - ...a, 'd ·s
sim plesl an teMa lor 80·15_Plus 10 more

Wh.t' s The Besl Anlen nll 10< 180? -II'!e
in'lll<tfld "" complom'se; 2'00 lb. Coole..
-mlc.owa.e 'ePllillt.. CQf1 t.oI: A Supe.
log - a p' OQ 'am lor lhe h.m s hllC k t;Om.

r.UI... . Prillcllcal Sot., CeI. Pow... - gre . I
o rremole ,epU I,,' s: A Simpl" RC . up.li·

lul,on Bo. _Ulllng a m.'"., Doub le stoe
band Something Ne...1-one 10' VOice ,
o ne 10' SSTV. A Vesl Pockel QRP RIg _it
yo u h.we a b'g one; Anlen nill !.f. g lc
-good ilId.ice on ilInl"""'" lundamenlals
Plus ~more

MA Y77. BUIld The Wo.ld's Simpiesl Keye ,
-uses !>55 II me.s: P'ed ictlhe Weathe.!
a complllle sa lell, le 'ecei..': The Hlslory
01 Ha m R.d ,o -pal1 l1 l; llll BAStCConI.OI
You. Ne.1 Conlesl'- ...ilh b te nded Tiny
BASIC la"9".gll: U"tlers la"ll You. Pel
ROCk_lips on cryll.' osc .lI.to.s . TTL
Tec l'! n' Ques_bypass Ihose g illches: Slo p
Timeou lS! - bui ld Ihis 10-mlnute 10 l ime.:
Ou lck Ve. lica l-lor 2t) and . 0: T.y Powe.
sawer LOQ ic - . gu;lle to CMQS apphcill
1I000S. AII -Elecl'onlC Se!cilll-USllS . UART
lor ~1;lLty Plus 24 morll

MAR 77. Pltc . " n 1.I.nd-.n Inside looi< ilIt
VR6TC; HOw Do You Use ICl'>-p<" 1 VI.
PHOM Message Generalor For RllY
key llO.J ,d s iI.e ob!l-Ole te : I.... pens i.. Va.i ·
.ble DC Sup ply-easy a nd QUICk: The HIS
to .y 01 Ham Rildio _ pa.t I: Ve,sat ilily Plus
Fo , Ihe HW-202- e.le.na l c h.nnel mod:
Mak Ing You. o...n PC Boa.ds -pa. l l. An
nouncl"ll lhe PCF _ lflgill l • ." 10< l\am
p<oblems: BUIld You, o...n COlI. Regul.lor
_ sohd Sl"t". The H. PPY Fly"'ll- Iun a nd
public se'.,ce Plus 15 mo' e,

AP R 77. RllY? What's That?_how to ge l
started wotl'! teielype. Mak l"O YOU , Own
PC Boa.lls_pelt II. 80CW 10 ' lhe 6llOO- lt
work S. The Supel CIock_whillrtl tl\ey
think 01 ne.t'>. The F,nal Feeoer-d"w,,,,,,
a hIgh powe' . m phhe ' ; Wlla t Abou l Su.·
pluS Nlc.dS?_how 10 11151 anll 'epil-"
the m: The Hislory 01 H.m Radio-pa,t II ;
Rell'" to a Hillm Hea.en-how 10 go Ofl a
pe,m.n"", OXpedi hon; The Ca.bOn MilI '
. el - besl mobile m Ike yet?; The Mlnicom
Rec",.er -hnally, ill ORP ilIllba"ll .... Plus
,,~.

JAN 77. SSTV Tesl Gene' ''IOI-in ~al ...able
dl .gnostic 1001; HOW OQea Yo", Ri O Pe. 
lo.m?_an ..ilI m p le using Ihe HW·7:

NOV 76, Block!l<Jsle. 28l1-Pll Issuel eo'd
less I.on TIps : Bicycle MobIle : Bulld ill S,m
pie lab $cO(lfl-COSIS Ie.. lhan $10"; Gel
Ofl 51 th Su.pluS-lhe et che.po RT·m
•1. n.t ,.,. The Be.m Sa_-'olo< memo
ory Iystem. Updaled Unl~e'Silll F.equency
Genll,ato., Thll Shi'I·Poc ke l To...cntooe:
LIquid C,ys'al Di5p la y Guide. Self- Po....
e.ed Mike Prllamp: The Wil'ld Coon te,. The
S)8 's NOI Dead ' The Amaz Ing In_led l

.ntenna lor 20 ~. ilInd 80m. B.atlery
C..........s bpoaed. How 00 You Use ICs
(peft 11I1. n"Iy Ye••s 01 Hillm RTTY: BIg
NOIse Bu.g iill' .... I.'m; D.l'Idy DIgItal DIal
Decode'. Weathe' satelli te Dis pla y Con
trol, Ha m Tlme-Sha.lng Is He' I! 10' You ".
The Soil A'I 01 PrOQ'ilImml"O (pll.I Ilil.
OSCAR SmOke TUle<_PO"'II' Supply
lelt".. The Ma n Who Invenled AC- Tes t. _
theg.... le l l pion_ o t them ill lt: B.audol 10
ASCll-you ....nIIO le.'n P'OQ••mmlng1.
B....dot a nd BASIC-a n inte'p.ete' 10< II
Baudot computel. To...a ,d a MOle Pe,'ec l
T<>u<: Mone Decode•. Us"'g ill W" e les s
B,oadcast... The 0u...1SP\_amlllllu. un
cowerl sPY""O In lhe US', he Bene"ts 01
S'delone Monltoro ng _ il"lI l1o... 10 do It

DEC 78. Go To ne lor Ten-almple .ub·
iludlble encode" Wo.'d ', Simplest Fl~e

Band Rec" . e,?; HO'" Do Yo u U.e IC. '>
(p.'1 IV)' A Supa< CheapoCW IDe.; TheZF
Spec'ilIl Anlennill. CT1OO1 C1ockbusl".;
sa~.nQ.C8er; A H. m·S Corn""t....: Whill!'t
All Th.s LSI Bunk'>_an OSI.lch·s eye . ,e...
ollM mlc.op.OCII$Wf; The Solt A., 01 Pro ·
g"mmlng Ipa., Ill) ; Pul Sn. p inlo You.
SSTV Plc tU.es - uSln! • S20 IleQuency
Sl.nd••d: Wh.r , A I This Wile -W.ilIp
Slu ll'>-tilli k ilI00u1 cold soIde< joints ' b ·
plQdl"O Ille Pow.. Myt l'!: E.pIod'fIQ the
SWR ,",ylh. Thoe tC22 W. fkoe - poI1. b" z. ,
lIon ...,11'1 n,caIls; Wal cl'! OX "" 11'1 ill Spee.
trum Analyz...; DX lfIQ wilh a Wealhll. Map

HOltOAY71. 55--a.llcle iss...,,' An Ine . pen.
S,.. 400-W.1l HF Amphtie ' : How Do YOU
Use ICs'>(pell V) Mobi le Smoi<ey Detec lor
-105 GHZ use II 0< 'ose ,,, Add RI T 10
YOUI T.an$Ce'~ e., OXped,hOft_ Memor~1

1o'. Lllel,me-,eltecho<l. o! HK 1TL. De
sign You, Own ORP Dumm y lO.d, FilI il
sale Super Cha,ge,-multi" ilIle, too!: The
Amu,no 18' Anle nna 1o. 160m; R" pl. Clng
the Kn,fe S ...,lch-IImple TR s~llem 10<
Ihe N<Wt<;e NOW You Can S~nlheslze

the VHF EflQlneer'fIQ.pp<~h 'O 2m hap
p'nons. Hu tc h Inson ', Remedy-Ihe chilp_
Ie.t CW m.chine. The Mod Squilld Does
the Poc kel SCilnne,-R.d,o Shack p,o·.
upd.te: TR·22 Mod Squad. Whill l Compu(
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TS-180S DUAL SSB
FILTER

..

••t..

SINGLE DUAL
SSB FILTER SSB FILTER

MAXIMUM
COMPRESSION 15 dB 30 dB
LEVEL

---

PC-1 PHONE PATCH

The dual filler system functions in the IFstage, whichis common to
both thetransmitter andrecever, TheRFcompressor speechproc
essor mthe TS·180S is always on.WIthselectable nme constantsof
SLOW (natural sounding audIO) and FAST(more audm punch for the
pile-ups). Upto 15 dBof compresscn til theFASTmode may be
achIevedWithout Sidebandexpansnn (splatter),usingaSIngle uner.
WIth the dual fIlters, thesidebandIS fIltered aga in and ahlgh-Qualrty
SSBsignal 01high talk power is cbtamen. withamaximumcornpres
sien level of 30 dBWIthout splatter.

Can both the optional second SSB filter and optional CW filter
be used for receiving at the same time?
Yes.

lJ-- '::' +- . -,

Where is the dual SSB filter system located in the TS-180S?
The dual SSB fI ller system IS mthe TS-180S IF unrt. and the second
filler maybe Installed eaSily by the user. Thegeneral Clrcurt configu
rationIS shown below.

Is amatching phone patch available lor Kenwood equipment?
Altermany requests,Tno-Kenwood IS mtroduclng the PC-, phone
patch, wh ich may be connected betweenatransceiver and the
telephone·line. (We recommend obtainingavoceconnecmqarrange·
ment trom thetelephonecompany lor legal attachment to the tsle
phone hne.)
Does the PC-l use a hybrid circuit for VOX operation?
The PC·' IS able to interconnect the lransnutter. recewer. and tele·
phonelme voicecoupler whileaccommodatmg agreat dIfference In
vcicelevelstoandfrom thetelephoneline, and cancellmg the audio
level fromthe receiver at the input to the transmitter's VO Xcircuu.
Is the PC·l easy 10 adjust?
Three easy adjustments are made after aphone calliSestablished:
• NULL control, WIthaclear, contrnuous signal tunedmon the lrans

ceiver, for mmmurn denecnonof thePC-! meter.
• RX GAINcontro l, toabout 0VUon thePC·1 meter, for hearing the

signal clearly throughthetelephonerecewer.
• TXGAIN control. lor proper VOX operatIOn whIle the party on the

telephone speaks.

0.5 kHz
1.5 kHz

CW fiLTER

Optional

Optional

Standard. Built-in

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

3.0 kHz
22 kHz

DUAL
SSB FILTER

• , ,, (,
I• \ I,

\
,

• I I, ,, ,, ,, ,, I
• ,

I,, r
• , ,

I,
• - -,~".

-- - ,..~ .

• •

2.4 kHz
4.2 kHz

SINGLE
SSBf illER

R88SSB If SSB f iller *1
YK·BBSSBIf SSBfilter *2
(for dual nlter system)

YK·BBCW 500·Hz CWf iller

-60 dB
-6 dB

RESPONSE

What advantages are provided by the dual SSB filter system
in Ihe TS-180S?
The dual SSBulter systemin theTS·180Sprovidesthe following
advantages:
• Improves receiver signal-to-r.OIse rene (S IN).
• Improvesrecever selectlvlty_
• Allows greater RF speech-processor compression level.

Which filters are supplied as standard leatures?
The TS-160Sopera tes with theseIdlers:

How much does the second SSB filter improve SIN?
Adding a second crys tal SSBlifter between theIFampliher and the
detector reduceswidebandnoise fromtheIFamplifier by 3 dB. thus
giVing acertain improvement In overall receoer SIN,

How does the dual SSB filter system also improve Rf speech
processor compression level?

The follOWing maximum compression levels are available With the
TS·180S RFspeech processor:

How much is selectivity improved by adding the second SSB
filter?
Evenwith just theonestandardSSBfiller,lheT5·1805 is very selec
tive. Passband WidthsWith the ~mgle anddual illters. as wellasWith
the CW filter, are shown below:

Thenewly developed MCFtype .
Illter. includingboth theYK·BBSSB
and YK·88Ci'''.has sharp response _
charactensncs ThenewerWters
are notable 10 their lack01re
sponse 'bumps" away from the
main portion of the passband
curve.



RonQld C. WilliQms W9JVFIZB2CS
1147 N. Emerson
IndiQnQpolis IN 46219

Get a Piece of The Rock
- a DXpedition to Gibraltar

Th is view shows the town of Gibraltar, left, the airs trip, center, and the to wn of La Linea,
Spain, beyond the airstrip.
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Slow careful CW, calling
CO, " de WD<jEDX: '

"This mu st be a fa irl y
new ham," I tho ught. "l 'H
give him a new country." I
called at 10 wpm. and back
he came and said. "Where
is Gibra ltar?"

There I was, sitting in the
shack o f Iimmy Bruzon
ZB2Bl, which he very kind
Iy loaned to me fo r a few
days for my '78 ZB2CS ex
pedition . In 73, I had
operated fro m the Caleta
Hotel on the east side of

The Rock . In 75, I was on
the west side of The Rock at
the Montarik Hotel , and in
7 8, I was lucky enough to
have Ji mmy's q uad to he lp
things along.

Twenty mete rs was in
fine shape in late lu lv a nd
the USA was roaring in. 1
slid up to 14.285 for some
SSB operation. This time I
was goi ng to work a lot of
Genera ls tha t I had not
picked up before . One of
the fi rst was WA2PYI. who
had just received his Cen-

era I and reported that I was
his first SSB contact, his
first ZB2, and his first DX. At
the other extreme, W1HZV
confided that in 46 years o n
the ai r. I was his first ZB2.

SSB signa ls fro m t he
USA are fa ntasti c in Gib ral
tar. US ha ms are excellent
operators. On a stand-by.
the QRM was fie rce. but
when I wen t back to one
stat ion, everyone e lse was
silent. The only times there
were any problems with

several talking at once
were when condit ions were
marginal and some prob
ab ly were no t hearing me
we ll e nough to know who I
was t rying to work. A num
ber of 6s and 7s came
t hroug h well, a nd even
Kl7 H RN was re a d a b le
through the east coast cur
tain . It is possible. with a
little concentration . to
pick up 4 o r 5 ca lls in a
pi leup and then work al l of
those before pick ing up
more . This was not during a
contest. but I was trying to
work contest-style to con
tact as many as po ssible .
About 50% of the people I
worked said I was a new
country for them. This is a
rea l pleasure for one who is
acc ustomed to being a run
o f- the-mi ll W9 o n the other
end of the pileups.

G ib ralta r is probab ly
best known through the ef
fo rts of The Prudent ial In
sura nce Company and its
slogan, "Get a Piece of The
Rock ." The model that Pru
dentia l uses in TV advertis
ing is only about o ne-tenth
of The Rock . The Rock ac
tually extends about 3
miles to the right of t he
model as shown and t he
a irst rip is a t the foot of the
mod el just to the left. The
concrete runway has one
end in the Bay of Gibraltar
and the othe r end in the
Mediterranean . Afte r con
sidera b le ai r t rave l, t his is



This is the ZB2BL triband quad with its owner.

the only place where I ever
saw a jet ai rl ine r put t he
jets in reverse while sti ll
100 feet off the ru nway. I
fou nd out t hat the British
Trident is o ne o f -t he few
ai rl iners to be able to ha n
die this condition.

O n one tri p to The Rock
I made the mi stake of tak
ing in three cardboard car
tons of radio gear. This was
impounded by c ustoms ,
and I had to wai t 24 hours
while officia ldom made a
ruling that I could get it
back. If you r gear is in a
suitcase, there is no prob
lem .

A license is not ha rd to
get. The postmaster is in
cha rge of such things, and
a le tter in adva nce wit h a
co py of you r personal
license is enough. The fee
is abou t $2. Almost 200
Z B2 ca lls have been issued,
but most of them a re
British servicemen lo ng
gone to other d uties, and a
sc a tte ri ng o f occas io na l
visitors like myse lf who
show up once every few
yea rs . The mo st re cent
visitor, a few months ahead
of me, was Ken Palmer
K2FJ/ZB2G, who ran a
Gibral tar expedit io n in
Februa ry 78. An important
conside ra t io n to remember
is that Gibraltar power is 50
Hz and 250 volts only.

Parts and accessories are
hard to come by. Almost
e ve ryt hing must be or-

de red and ship ped in; duty,
plus the shipp ing costs, all
add to t he expense. Jimmy
ZB2 Bl is a TV service man
and is ab le to get ahold o f
some e lec tronic parts, but
there a re needed ite ms
which normally a re not in
TV stock . There is a hi-f
store o n Main St ree t across
fro m the Montarik Hotel
whic h has Kenwood 520
and 820 transceivers fo r
sale at cons ide rab ly higher
pr ices than here in the
USA. If one d id n't m ind the
extra expense, it would be
po ssible to fly in and buy
equ ipme nt lo call y to get
on the ai r.

Gibralta r's peop le are
bilingua l. The schoo ls and
all public b usine ss are ot
fida lly cond ucted in En
gJis h . Everyo n e speaks
Spanis h most of the time,
however. The well-educat
ed people spea k both q uite
well . With Amer ic an or
Bri tish visi tors, they speak
Eng lish all the time. They
sw itch back a nd for th
when spe a king to eac h
o t her. The reason, they
to ld me , is that so me ideas
a re expressed better in o ne
language and other ideas
bette r in the o ther.

Gibra lta r is isolated; it is
a pen insula connected to
Spain. There is a road, but
t he gates were cl osed by
th e Sp a nish government
te n yea rs ago and no o ne is
allowed to pass through.

Man y re s id en ts o f Th e
Ro ck have rel atives and
friends in Spa in. In order to
vis it they must take the
boat across to Tangie r and
then back to Algeciras .
This means a cons ide rab le
cost in money and time to
make what shou ld be a

sim ple , inexpensive , short
trip . Spain wants co ntro l o f
The Rock . The closing of
the gates is part o f a move
to get the British to leave .
The c it izens of Gibra ltar
much prefer English rule,
and many of them are of
Brit ish descent.

W9PBT examines an 18th century cannon. The Rock was known in Roman times as "Mons Calpe."
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The eastern face of The Rock.

The o nly time the gates
are o pened is on the rare
occasion when a c rit ica lly
si c k p er son is taken
through to the Gibra lta r
ho spital. There is no co m
mercial or tourist traffic
allowed.

The Rock apes are
known far and wide. These
a re re a lly mon keys in
terms of size, but since
they naturally do not have
ta ils, they are class ified as
apes . Wit h t he rise of
human population, they are

concentrated in one area
known as t he apes' den .
The Brit ish Army looks
after them and suppl ies
food and medical atten
t ion. They can be tricky
rascals, stea ling cameras
and purses, and at times
they bite. It is best to be
ca ref ul whe n around them!

There are plenty of good
hotels and restaurants
available. The population
is about 18,000 a nd there
a re stores, ba rs, banks, and
all the normal activities of
any med ium-sized town.
Ham radio from Gibra ltar
is q uite intere st ing, as one
is in demand and a pileup
starts in a hurry. About half
the people I worked want
ed a card for a new coun
try. A transceiver and a
dipole are plenty. There
are severa l places to se t
up - in ho tel s, up on The
Rock, o r even in a rented
ca r for mobile operation.
From the south end of The
Rock at Europa Poi nt one
has a clea r shot in all direc
tions.

One place which might
look good is the top of The
Rock, but it is no good for
HF work . Apparently du e
to the almost ve rt ica l cliff s
fa lling away on two sides,
the angle of rad ia tion is not
usefu l for OX. It has been
tried with very poor results,
wh ile at lower leve ls, sig
nals were strong both com
ing and going. The top is

good fo r VHF. As a matter
o f fa ct , th e Gibralt ar
Amateur Radio Clu b was
planning a 50 .3 MHz
beacon to be placed in
operation from the top of
The Rock before the end of
1978. An earlier beacon o n
50 MHz was heard over
muc h of the eastern part o f
the USA in early 1978, and
all the reports from this
succe ss have encouraged a
better effort.

My wife, Mil ly, had a
good time shopping in the
Gib ra lta r stores for things
to bring home to our four
daughters and two grand
sons . After three trips to
Gibral ta r, I have two very
good friends there, and thi s
time we had even more
soci a l get-togethers as my
wife came, too, and we saw
more of the G ib ra lta r
wives . We had dinner with
Jimmy ZB2Bl and Tere
Bruzon, a nd Ceci l ZB2CF
and Lou-dis McEwen. O n
my ea rlier visits I had met
both o f these ladies and
formed the opi nio n that
they did not speak much
English . It turned out that
they were a littl e shy, and I
very m uch admire t hei r bi
lingua l abilities. If 1 cou ld
speak Spanish half as well
as all of them speak En
glish, 1 would be quite
pleased. As it was, I man
aged to add a few more
words to my Spanish vo
cabula ry.

Mill y Williams W9PBT/ZB2 and a French tourist watch a
Brit ish Army keeper of The Rock apes.
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Cecil McEwen ZB2CF and Jimm y Bruzon ZB2BL are bunt
ing for a defect in a loading co if.



Th is is the proposed site for the new 50.3 MHz beacon, atop The Rock in abandoned for
t ifications.

Jimm y Bruzon ZB2Bl is
withou t a doubt the lead
ing amateur on The Rock.
He o pe ra tes the OX bands
a nd OSCAR. He al so is in
cha rge o f ZB2VHF. the
beacon operation, and a
real pusher behind ZB2BU ,
the Gi b ra lta r Amateur
Radio Club. The cl ub has
severa l members who are
working towards license s
and a very neat new c lub
mee ting room with a Ken
wood 520 about to be in
stalled . Jimmy earns his
money as a TV service
man , and severa l people
told me he is the best.

Ceci l " Ma c" McEwen
ZB2CF has given m an y
ha ppy 5BOXCC hunters a
contact on 75. He al so
works va rious o ther bands
at ti mes . He re cent ly
moved into better living
qua rters, b ut has some
a nte nna restrict ions . He
hope s to get som et hing
better than his present ve r
tical and load ing coi l in the
aIr.

I now have 46 countries
and 35 sta tes worked from
ZB2, so I will be going again
in the next cou ple of years
to finish off a OXCC and

WAS from The Ro ck.
For tho se who would like

to g iv e it a tr y fro m
Gibral tar, I will be glad to
o ffe r sugge stions and ad-

vice and answer questions.
It's an easy place to get to
and to become the center
of a rea l pileup. Now I'm
planning Gibra lt a r IV.•
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text and payment must reach us 45
days in ad\lan~ 0/publication. For
example. advertising for the
December issue must be in our
hands by October "Ih, Mail to 73
Magat in e, Peter boroug h N H
03458. A TTN: Aline Coutu.
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WHY BUY A 5600A : Because 95% of the assembly IS completed by"OSI
and yell am only one hour away from sol n9 at those d ttlcutt bench
problems, from settmg the frequency 01 e aud 0 signal to with n 1 10 of a
HZ, to checking the frequency of a 486 MHZ mobile recto. Whether you
are servicing a VTR, t rouble shooting a PlL ci rcuit. the 5600A is the right
ounter with accuracy that will meet any FCC land mob re. broad
sst, or teeccmnwotceucns requ rements. On the bench or n the field
e 5600A will do the job you need The 5600A includes a sell contained

atlery holder providing ins tant pcrtabuity or we offer a 10 hour recharge
bre battery pack option. Other options include a audio rnurtrpuer which
1I00NS you 10 resolve a 1/100Cl 01 a HZ signal and finally a 25db preen
IIfier with an adjustable attenuetcr makmg the 5600A perfect for
ommumcettoos. TV servIcing, Industrial testmg or meetmg your aso
n the correc t frequency every time.

FACTS ARE FACTS: With the introduction of the 5600A Th~ tin hes set
on the compelftlon. Th s may sound II e a bold statement on tte part 0
DSI BUT FACTS ARE FACTS, No counter manufacturer xceot DSt
offers a Full Range 50 HZ to 600 MHZ counter with - 9 DigIts - 0.1 H
resolution - .2 PPM 10 0 to 40 0 C proportional oven - RF pre-amp
600 MHZ prescater - three selectable gate limes - oven ready, standb
and gate time indicator lights as standard features - For only $149.i5 kl
and $179.95 factory wired, In fact the competition doesn t even com
close unless you consioer $200.00 to $800.00 close. With DSI having Ih
best price to quality featu res ratio in the mdustry, no wonder we've
become one 01 the world's largest manufacturers of h gh quality fre
quency counter Instrumentation.

-" .~-
lie 1 "III

9 5 Inch ' 115 VAC or

8.2'14.5 VDC

6 ,5 Inch '115 VAC or

8.2-145 VDC

6 4 Inch · 115 VAC or

8.2-14,5 VDC

or NICAD PAK

''Mlfl "'C-9 o\<Iap!Ot

- _. '--• r
5E00A-' $Ug 95 SOHz-aooMHz Propot1tonal Ov9l'l "'MV lOMV SOMV

5E00A-W $119.95 2 PPM 10"-40"C

3550 9995 50Hz-550MHI TCXO 25MV 25MV 75MV
1 PPM 17°_40"C

SOOHH $149.95 SOHz-55OMKz TCXQ 25MV 20MV 15MV
1 PPM 17" - 4()" C

SOllO'" wortoll Ilcl<If)' bumtoll III 1 ~,Ilomt..:l _'Inly:seoo,o. 110 da~ IIrlIlIod ....<TUlly

PrloM ancSIOr _ allorlIlUllte<:IlO~ wWlou1 '" S ' g.ro.

3550 OWNERS
You can add the
35P.2 .22 PPM
10° to 40° C

proport ional oven
to your

QDEL 3550K existing 3550
101 Ant 53.95
C-9 AC Adaplor 7_95
5P_2 .. . 29.95

ctory Installed 49.95

DSIINSTRUMENTS, INC.
7924 Ronson Road

San Diego, California 92111

TERMS, IoIC . VTSA . "'E • Check· 1.1 0 coo ," U 5 Funds
""-H.od 10'1' to a maxImum o f $10.00 10' sh,pptng, handling
and InSu'ance O.ders olJlslde of USA & Canada , plllllSl add
$20.00 addition IQ co_ air Illipmenl Callfa-rnia '"'denll add
6"!lI 5aJM Tax

5600A Kit $149_95
5600A Wired . 179_95
AC-9 AC Adaptor ____________ 7_95
T600 BNC Ant. . _. ___________ 7.95

BUILT-IN OPTIONS
BAS6 Rechargeable
10 Hr. Bat. Pack. ____________ 24.95
AM56 A udio Multiplier
.001Hz Resolution 34.95
PAS6 25dB Preamplifier
w ith Attenuator . . . . . . . . . . . . . . 59.95



.[jI]"'='"
aSIINSTRUMENTS, INC.
7924 Ronson Road , Dept. G
San Diego. California 92111

SUG'STD. FREQUENCY TYPE OF ACCURACY OVER St:HSlTI'IlTl'
"ANUFA CTURER MODEL LIST RANGE TIlliE BASE T£IIP£AATURE

PRICE t t- ·4O"C (y' · tO' C "" ... 50 11Hz "' .... ." ... 250IIH, 450MHI

OSI INSTRUMENTS 100 HH S 99 .95 5OHz-l00M HZ TCXO 1 PPM 2 PPM 25 MV " " 8

OSI INSTRUMENT S "'" HH $1.995 SOHz-55(lMHz rcxo 1 PPM 2PPM 25 MV eo " ' ao " ' 8

esc, MAlI-SSO $ 14995 lHiz-55OMHz Noo-Gompensaled 3 PPM @25'C """ SOD MV ' 250MV ""~,
,

OPTO ELEC TRONICS OPT-7CXXl $1)9 95 lOHl-6OOMHz TeXO " ...... " ...... N' r

FREQUENCY COUNTER CONSUMER DATA COMPARISON CHART

•

100 HH $ 99.95 W/Ballery Pack $119.95
500 HH $149.95 WlBaltery Pack $169.95
PrIeM aI\01oI specIflcaIJorw; T"- pnce8 -.elude IKlory
....btK1 10 d,ange ... Il'lOUt lnsll l1ed 'ecMr..,..bIe NlClId
notICe ~ OtllogltlOfl boI1Ulfy polek.



Easy-to-Build 220 Transverter
- simple hookup to any synthesized 2m rig

Frank Kalmus WA7SPR
President, R.F. Po_r Lobs, tnc.
1I0J3-JJ8rh PfQ~ N.E.
Kirkland WA 98033

O ne day I took a good
look at my 2-meter

gear and found that I had
an unusual amount o f 2
mete r equ ipment but o nly
one Midl and 13-509 for 220
MHz. This di sturbed me
somew ha t, because 220

142

M Hz is coming up strong in
this country . Having only
one piece of 220-MHz
equipment to choose from
made me wish that there
was so me way I could con
vert my excess 2-meter
gea r to 220 M Hz, so t hat I
could go on al l of the chan
ne ls wit hout havi ng to buy
additiona l, expensive. syn
thesized 220 equipment.

Well , it did not take me
very long before I came up
with a block diagram show-

Photo A.

ing how I could get a rou nd
the purchase of a 22(}.MHz
synthesizer by using my
2-meter sy n t he si z er in
stead, and making it re
ceive and transmit o n 220
withou t the externa l LQ in
pu ts requi red by m any
t ra nsverters . No connec
tions are needed from the
tra nsverter to the 2-meter
transceiver except for a
piece of 50-0hm coaxial
ca ble from the transceiver
antenna co nnec tor to the

tra nsverte r inpu t connec
to r. See Fig. 1 . The trans
verter runsoff +12voltsat
about 300 mA for the 1
Watt mod el, and about 2
Amps for the 1o-Watt ver
sion.

I connec ted my proto
ty p e t o the a c c e ssory
socket o f the Multi-2700 .
The antenna connects to
the ou tput of the trans
verte r. That's it! All of the
switching and conve rting is
done automatically by the
transverte r. The d eci mal
reado ut remains as is, and
the MHz a re converted as
follows: 145 MHz is 222
MHz, 146 MHz is 223 MHz,
and 147 MHz is 224 MHz.
It's as simp le as that!

If you wa nt to go to
223 .5ClO-MHz simp lex, you
set your radio to 146.500
simp lex and le t the tra ns
verte r do the rest. If you
want to go to some repea t
e r fr equ ency, le t ' s say
222 .500 in, 224 .100 MHz
out, you simp ly set your
2-meter rad io to t he re
peate r ou tput frequency
(147 .100= 224.100). ffick
the transverter mode switch
to Re pea te r, and bingo!
You have an instan t 1 .6
MHz offse t putting you o n
a repeater mode for a ll 220
repeaters.

Yo u can work sim plex,
d uplex, reverse, and listen
at any re pe a ter inpu t fre
quency to find those hard
to-loca te sec ret machines.
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Fig. 1. Transverter connec
tions.

Theory - How It Works

Fig. 2 shows in simple
b locks the signa l fl ow from
and back into the ante nna ,
and also from and back in
to the z-meter transceiver.
Fig. 3 is a complete sche
matic. The syste m is div id
ed in to two par t s: the
rec ei ver a nd the trans
mitte r.

Receiver: The n()..M Hz
signal received by you r
antenna is fed to a narrow
bandpass fi lter with very
low loss at 220 MHz, bu t
hi gh rejection at 146 MHz
and all othe r freque nc ies
loca ted outs ide th e
22()..MHz band. This is re
qui red to keep st ro ng
2-meter stations such as
local repe aters from get
t ing thro ugh the tra ns
ve rter and into the very
sens itive 2-meter rece iver.
Also , the filt er keeps local
FM broadcast stations out
of the front end of your
transverter. which could
cause possible intermod
ulation distortion.

The fi ltered nO-MHz sig
nal goes through pins 6 and
Sof the f -R relav totheHT
preamplifier stage. This ex
tra stage of amplification
was needed to reduce the
noise figure of the trans
verter to abou t 2.5 d B in
stead of the 6-7 d B offe red
by the dou ble-balanc ed
mixer fo llowing it . Note
that bo th the input and the
output of Q11 (FET preamp)
are tuned for good rejec
tion and best noise figu re.
The gain of the preamp is
abou t 12 to 15 d B, depend
ing on the mood of the tran
sistor that you happe n to
have in the circuit. The out-

pu t is coupled di rectly to a
doub le-bala nced mixer
consisting of 05 through
08 and T8-T9. Our 22o-MHz
amplified signal is now
mixed with a 77.OOO-MHz
LO from crystal osci llator
Q6 through power-spl itter
T7, with the i-f fed to pin 9
of T-R rel ay K1. From he re
it t ravels to the transceiver
connector, al ready con-

Photo B.

Fig. 2.

verted to a new frequency
of 223 -77 = 146 MHz. The
2-mete r transceiver con
nected to this terminal will
eat this newly converted
223-MHz signal right up,
just as if it had been 146
MHz!

Transmitter: This pa rt
proved to be muc h more
difficu lt than the receiver
because of the fact that we

have a 10-Watt signal
feedi ng a mixer capable of
only 1 mill iwatt of power
conversion. Also, the signa l
needed to be re-amplified
to a point where it was
again usable for reason
ably di stant commun
icat ions; in this case , 1
Watt, o r 10 Watts, as you
prefer . You may decide
that 1 Watt is sufficient to
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Fig. 3. Shielding beads are indicated by FB. Unless otherwise specified, resistors are in Ohms, capacitors ;n picofarads,
and inductors in microhenrys.
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Fig. 4. Top o f PC board.

get you where you wan t to
go, o r yo u may wa nt to go
a ll the way and stuff the PC
bo ard with a ll of the parts
needed for a full 1O-Watt
output.

The board has been de
signed to make it a 1O-Wa tt
uni t. For the 1-Watt se lec
tio n, t he last stage, Q6, is
omitted and the C34 ca
pacitor connects to pin 7 of
K1 instead of to C27 and
l1 3, as is shown in the
sc hema tic.

When transmitting, Jet's
say o n 223.S(X).MHz sim
plex, your tra nsceiver is set
to 146.SDO-M Hz sim plex
and p roduces an yw here
from 2·12 Watts . The rf
power is recei ved through
the tra nsverter input con
nector and is routed to pin
9 o f K1. The sign al is fed

th roug h the rel ay (pin 10)
to a dummy load capable
o f a bsorb ing the e nergy.
The rf detector, 01 5, co n
nec ted to the transceiver
input signal, causes Q9 to
conduct, th us pulli ng in K1
and conseque nt ly feeding
the signa l to pin 10 of K1 .

Two 1DO-Ohm resistors
in parall el give us 50 O hms,
creat ing suff ici e nt st ray
coupling to sample about 1
mi lliwa tt of rf e ne rgy from
the d u m my loa d . Th is
sma ll, 1 mW at 146.500
MH z, is fed to T2 of a
double-ba lanced mixer (0 1
t h roug h 0 4) . W it h t he
mod e switc h in the sim plex
position o n the transverter.
we ha ve se lec ted the
n .(XX)·M Hz osci lla tor fed
from t he T8 powe r-spli tter.
The mixe r upconverts the

signal to 223.500 MHz at
the base of Q1. Two stages
o f selec t ive fr equ en c y
a m plif ica t ion bo o st the
sma ll signa l (a bou t 200
mic rcwattal back up to
about 20 mW at the input
o f o u r highl y select ive
ba nd pass filter , sta rt ing
with C9 and e ndi ng with
C19.

This filter was necessa ry,
not to mak e the t ransverter
work, but merel y to sat is fy
the FCC spunous-radi a t ion
spec ifica t ion requirement.
Tuning is very deli cate and
cou ld mean t he d ifference
between getting the system
to work o r not gett ing it to
work . Power o utp ut of the
filter shou ld be a rou nd 1 to
5 rrulliwatts. The o utput of
the filte r d rives Q3 and
then Q 4. Bo th stages boost

t he newly-converted signal
up to 100 milliwatts befo re
enter ing a two-stage micro
st rip-des igned 1- or 10-Watt
amplif ier boa rd. Tun ing is
no t very critica l, but ca re
must be exercised when
install ing the parts. Make
sure all le ads are as sho rt
as possibl e, and that only
no n-ind uct ive pa rts are
used . Remem ber, this proj
ec t is to be used o n 220
MHz, no t o n 60 o r 20 me
ters. It may so und picky,
but it's no t; 220 MHz is a
fa r cry from HF, and what
may work at 20 MHz will
not work o n 220 MHz
ta ke my word for it. You
may wind up settling for lh
Watt instead of 10 Watts,
and yo u will be wondering
why.

The o utp ut of the final
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Fig. 5. Bottom of PC board.

powe r amplifi er feeds p in 7
of K1 through pin 6 to the
bandpass antenna filter
and out to the coax, in the
form of a ve ry clean and
respectable 223.500·MHz
signal. How about that!

Shou ld you want to work
the 220 repeaters. all you
have to do is to put your
transverter mode switc h to
repe ater. and forget it. The
transverter automatica lly
will select the 75.4()().MHz
oscillator. Q7, and co nnect
it to the T1 mixer as before,
except that the output fre
qu ency will now be 1.6
MHz lower than fo r sim
plex. The receive frequen
cy will not be affected by
th is off se t . It will still
receive on the 77·MHz os
cillator . While receiving on
simplex, the 75.400-MHz

146

LO is disabled through Q10
and 014, eliminating possi
bl e spurious re spo nse s
created by the two oscilla
tors beat ing. While t ra ns
mitting, t he 75.400-MHz
LO is d isabled only if the
mode switc h is in the sim
plex position. Both oscil
lators are powered by a
9-volt z e ne r re fere nce
diode fo r good freq ue ncy
sta bil ity. For ext ra pre
caut io n. one may want to
put a diode in series with
the 12·V lead for reverse
polarity protection.

One more note about
the na rrow bandpass filte r.
If properly tu ned. the fi lter
sho uld be 4-MHz wide and
pretty flat, because of later
stages following the filter
going into saturat io n am
pJification.

Construction

If you are going to make
do with 1 Watt of power
out, you will be making
things a b it e as ie r o n
yourse lf t han does the ham
who may want to go a ll the
way up to the last stage of
10 Watts . The to-wan
stage requ ires a little extra
d rilling and fi tt ing to get
the studded final power
transistor in place. We will
get into this a bit later.

The transverter was de
signed in such a way as to
make it possib le to assem
ble the ent ire unit on one
PC board (double-sided)
with only the LE D lights ,
powe r switc h, mode
switch. and connectors to
be wired afte r completion
of the board. Foil patterns
for the top and bottom of

the board are shown in
Figs. 4 and 5. Fig. 6 shows
parts placement. I did, in
fact, test and align the fi rst
unit outside the box, and
late r insta lled it into the
box and completed the wir
ing of the final box within
20 minutes, including drill 
ing the holes . An LMB box.
no. CO-3, measu ring 6" X
7Vl "X2 .75" high , wa s
fou nd to be just the right
size to fit the PC board
with only 1/8" o f room left
all around the box interior.
No more extra roo m was
needed because all of the
wi ring was located on the
PC board . The panel LEOs,
switc hes, and rear panel
co nnecto rs did not requ ire
more than 1/8" all around
to sneak a wire through.
The box also lends itself to
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th is p roject ve ry well
because it has a removab le
top cover, e nabl ing you to
f in ish t he wi ring com p lete
ly with a ll sides exposed.
Tuning and tes t ing will be
made easy be cause of this.
See Pho to B.

The two switches and
three LEOs located in the
front panel take 1/4" holes,

and the two U HF connec
tors in the rear panel can
be t he 5/8"-d iameter type
o r the 4/40 m ounting-screw
t y pe . Th e y a re spaced
a bout 3 % " apart and are
se t up about 1 Y2 " from the
bottom of t he cabinet. to
dea r the PC board . Whe n
mou nting the connecto rs
and the front-panel lights
and switc hes, be careful to

loc a te them in a place
where they do not interfere
with the components pro
trud ing from the PC board.
RG-174/U rnmicoax is used
for input and out put con
nectors and al so for the
mode switc h, SW2. co n
tro ll ing the two osc ill ators.

The ground bra ids of the
three cables a re co nnected
together at the switch and

a re left fre e-ha nging. The
ca ble s will be quite secure
be ca use a ll the connec
tions make them ve ry rigid .
The three 1k re si stors for
th e LEOs are co nnected
dire ctly to the LED ter
mina ls, and the other ends
o f the resistors are sol
dered st ra ight to the PC
ground . When solde ring
you r co mpo nents to the PC
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Rl . SO, 51
R2, 7, 10, 18,
19,28,29
R3
R4, 39
R5,13
R6
R8
R9
Rl1, 31, 32
R12
R14, 16
ais
R17
R20,30
R21,23,26
R22, 25, 37, 38
R24, 27
R33
R34, 35, 36, 52,
53,54
R40
R41
R42-R49

C1,4
C2,3, 5, 8, 37,
38, 39, 44, 46,
49, 51 , 52, 57,

3 Resistor, 100 Ohm, '/r-W, 5%
7 Resistor, 22 Ohm, V. -W, 5 0

/ .

1 Resistor, 62k Ohm, 'I.-W, 5%
2 Resistor, 15k Ohm, '/.-W, 5%
2 Resistor, 6.2k Ohm, V.·W, 5%
1 Resistor, 1.3k Ohm, V.·W, 5%
1 Resistor, 820 Ohm, '/r'W, 5%
1 Resistor, 330 Ohm, l-W, 5%
3 Resistor, 100 Ohm, '/.·W, 5%
1 Resistor, 2.7k Ohm, 'I. -W 5%
2 Resistor, 10 Ohm, V.·W 5%
1 Resistor, 200 Ohm, V. ·W, 5%
1 Resistor, 390 Ohm, V. ·W , 5%
2 Resistor, 120 Ohm, V.·W, 5%
3 Resistor, 4.7k Ohm, '/. -W, 5 %
4 Resistor, 10k Ohm, V.·W, 5%
2 Resistor, 510 Ohm, '/.-W, 5%
1 Resistor, 100k Ohm, V. ·W, 5%
6 Resistor, lk Ohm, V. ·W, 5%

1 Resistor, 3k Ohm, V.·W, 5%
1 Resistor, 39t< Ohm, V. ·W, 5%
8 Resistor, 390 Ohm, 2 W, 5%
2 Capacitor, Elect ro lyt ic 10 uFI35 V
17 Capacitor, Disc..001 uF

Parts List

58,62,63,64
C6, 7, 36
C9, 19, 56
Cl0, 13, 15, 17
C11, 12, 14, 16,
18
C21, 24, 48, SO
C22,25
C23,26
C27,29
C28,67
C30
C31
C32, 43, 45
C33
C34, 35, 54
C20, 40, 42, 47,
65, 69, 70
C41
C53
C55,60, 66,68
C59
C61
01-08
09
010,12, 13
01 1,14,15
0 16
017,18

3 Capacitor, Mica oMl0 10 pF
3 Capacitor, Mica DM10 5 pF
4 Capacitor, Stackpole .5 pF
5 Capacitor, Variable A-Triko 120-05, 1.2-10 pF

4 Capacitor, Disc. .01 uF
2 Capacitor, Mica o M10 220 pF
2 Capacitor, Electrolytic 5 uFI35 V
2 Capacitor, Mica DM10 12 pF
2 Capacitor, Mica oM10 20 pF
1 Capacitor. Mica oMl0 18 pF
1 Capacitor, Mica oM10 82 pF
3 Capacitor, Mica DM10 68 pF
1 Capacitor, Variable, Arco /MOO 3-35 pF
3 Capacitor, Mica DM10 15 pF
7 Capacitor, Variable, Arco 1f402 1-20 pF

1 Capacitor, Mica oM10 33 pF
1 Capacitor, Mica oM10 62 pF
4 Capacitor, Mica oM10 1 pF
1 caoacrtce, Stackpole 3 pF
1 Capacitor, Mica OM10 6 pF
8 Shottky diode, Hp·5082-2080
1 Diode, zener. 1N4739, 9 V
3 Diode, LED
3 Diode lN34
1 Diode 1N4002
2 Diode 1N914

board, take a li tt le ca re not
to push them all the way
down to the ground plane;
some components may
have bare spots and could
cause shorts across the top
side of the PC board. Make
su re you r solder connec
t ion s are good, a nd free
from sp lashes . This wi ll
save you time when you
get ready to fire it up.
Deta ils of filte r construc
tion are shown in Fig. 7.

The transpa rent rub-off
lettering worked well for
the marking of bo th front
and rear panels. Make sure
yo u put the fo llowing re
minder on the front pane l,
as is shown in Pho to A:
145 = 222 MHz; 146 = 223
MHz, and 147=224 MHz.
This will keep you from
guessing the new frequen
cy after the project novelty
has worn off and you can't
remem ber the conversion
formula.

If you are planning to
put in the last amplifier
stage for a fu ll 10 W of out
pu t power, you will have to
d rill a 3/8" hole di rect ly
underneath the stud of the
transistor. Place a piece of

148

1" x 2" alumi num over the
stud before you put the
screw back on it. It will act
as a heat sink, necessary to
keep the final cooled. You
may want to add more fins
to make the rad iating sur
face larger, if you fee l the
tra nsistor is ge tti ng too hot.
Make sure your heat sink
does not mak e contac t
with any pa rt of the PC
board that is not ground; it
may cause sho rt circuits.
The PC board should be
raised at least 1/4" from
the deck by using fo ur 1/4"
me ta l spacers. This will
prov ide suff icient clear
ance, and furni sh a good
solid ground to the chass is.
The MRF225 driver t ra nsis
tor must a lso be equipped
with a top-hat heat dissipa
tor .

Alignment and Adjustment

Afte r ca reful inspec tion
to make sure that a ll of the
co rrect parts have been in
sta lled in th e p rope r
places, you may proceed
with the first step of the
checkout procedure. All of
the wires should be con
ne c t e d , including the

lights, switc hes, and con
nectors. Should the re be
any serious prob lems, you
will not have to dismantle
the who le thing again . If a ll
bas ic tests are positive. you
may align the transverter
" into the ball park ," and
then rem ove the pa nel
gadgets a nd f inal-assemble
the unit.

last touch-up is usually
easy. Ta ke it one step at
a time. With 12 volts ap
plied to the red wire and
the black wire grounded,
flip the power switch to on .
The "on" LED should light
and also one of the mode
li gh ts, dependi ng upon
which position the mode
switch is in. Flip the mode
switch to the other position
and the other lED should
light. The total current
drawn from your 12-volt
su pply is between 150-220
rnA if all is norma l.

Receiver and
Antenna Filter

T une in a kn o w n
re peater on 220 MHz a nd
hook up the transverter as
in Fig. 1. Set the power
switch to on and the mode

switc h e ither to simplex or
repeater operation -it
does no t matte r in the
receive mode. Set the
2-meter transceiver to the
frequen cy corresponding
to the converted frequency
as described earlier. For in
sta nce, if yo u have a busy
22 0-M Hz rep e a t er on
224.100 MHz, set yo ur
2-meter transce ive r to
147.100 MHz and tune C69,
C70, l5, ts. and l7 for
maximum S-meter reading
on the 2-meter transceiver.
Shou ld you have problems,
it may be that the oscil
lator (77,000 kH z) is not do
ing its th ing. Us ua lly, a few
turns in e ither d irection
wit h the variable capac
itor, C65, will get it going.
All you need to do then is
to put it on frequency by
tu ning C65 to a point that
will show zero o r midsca le
on a z-meter discriminator
mete r. O ne more t ime ,
tune a ll o f the previou sly
me nt io ne d tuning ere
ments for maxim um signal
strength . This completes
the alignment of the anten
na bandpass filter and also
the FET preamp. Your se n-



and it may take several
repeated efforts to get the
filter to pass some rf. It is a
ve ry to uc hy fil t e r, a nd
a lt houg h a ll othe r circu its
are working, it migh t ap
pear as if noth ing was
working at all. The filte r
can b lock all signals if not
tuned c o r rec t ly. If in
do ubt. disconnect the filter
and bypass it to see if the
22o-MHz signal is prese nt
after all of the mixing a nd
ampli fication from the pre
vious stages. If so, connect
all back a s befo re, a nd
continue tuning the filter
unti l you get some re
sponse. It should be oosst
ble to get 5-MHz bandpass
from the filt er, with very
steep skirts.

The reason fo r the sha rp
f ilte r is to reject t he
closelv-located spurious
frequencies caused by the
mixe r th ird harmonic (3 X
75.4=22&.2 MH z) and the
frequency we wa nt to pro
cess . Ca refu l tuning will
ge t the spurs dow n &0 d B. A
spect rum ana lyzer is agai n
t he ideal toy to do it with .
If all is done right. you
should mea su re +6 dBm
of nO-MHz signa l at t he
ou t put o f the fi lter. Reco n
nect R19 and tune C42,
C40, and C33 for maximum
power o utput at the anten
na termina l of you r trans
verter . It should be about 1
Watt . If you want to go to
10 Watts and you have in
stalled all o f the nece ssary
par ts, no tuning is requ ired.
Th e final am plif ier is
somew ha t b road ba nd ed
(about 10 MHz wide) and
should produce about 60%
effi ciency when d riven
wit h 1 Watt and 12.5 volts .
The o ut put tra ns isto r is
open- and sho rt-c irc u it
prote cted for all lo a d
pha se angles up to 15 V of
dc input. Tota l current
drawn by the transve rter is
300-400 rnA for 1-Watt out
pu t model s, and 1.8 to 2
Amps fo r 1O-Wa tt models.
Harmonics a nd spurs on
the prototype and first pro
d uc tion un it were greater
th an 60 dB down.

q uency cou nter wi ll hel p a
lot-or a spect rum ana
lyzer . (The latter is men
tioned for reference o nly,
reali zing th at the average
ham ca n' t afford th at lux
ury.)

Connect the counter to
R18 o r p in 4 of the mode
switch. Adjust C47 fo r a fre
quency read ing of 7S.400
kHz . Yo u may now recon
ne ct the Cot wire of T2
pre viously di sconnected .
Disconnect t he 5-pF capac
itor. C1 9, from T4 and
measu re power into an rf
mete r connected to this
po int, o r into a spectrum
anafvze r. Tune C20, C11 ,
C12, C14, C16, a nd C18 un
t il you get so me power o ut
pu t from th e narrow band
pa ss filter. This is the
harde st part of the tunin g,

You sho u ld measu re no
more than 1 mi lliwatt, o r
so . In the 1o-Watt position,
you will me asure 7-10 milli 
watts. This is fine. If you do
no t get the se readings, it
m a y be necessa ry t o
c hange the coupling o f the
two 1OO-O hm resistors, RSO
and RS1 , to get more o r less
power sampled from the
d ummy load .

Once yo u sa tisfy vour
se lf that yo u have suf
fic ien t drive fo r the mixer
(consisting of T1 and T2
wit h the quad d iode), you
can proceed to the LO c ir
cuit, Q7. With the mode
switch in the re pe ater posi
t ion, the 75.4OQ-MHz osc il
la tor is se lec ted. We mu st
make sure th e oscill ator is
working properl y befo re
we can continue. A fre-

4 'rranetormer, mixer, triftlar (see kit)
1 rrenstcemer, fi lter input, 5V2T .16, .191 i.d .
1 Transformer, filter output, 5% T 1t16, .191 I.d ., tapped w-tum cold end
2 Transformer, osc illator, 10T .32 on Gowanda .158, tapped 2T co ld end
1 Transformer, split ter, trttnar (See Kit)
1 Transfo rmer, spli tter, bi f ilar (See Kit)
2 Transformer, matching antenna, 4V2 T .16 on 'I." i.d. ta p 2T cold end
1 Transformer, matching, 3T 1120, .180 i.d., c-t
1 rrenetconer, matching, 2T 1120, .180 Ld., c-t
1 Transformer, matching, 5T 1120, .180 i.d., tapped 2T cold end
1 Transformer, matching, 5T 1120, .180 to., tapped 3T cold end
1 Transformer, matching, 4T 1#20, .180 l.d., c-t
3 Coil, 5 112T .16, .191 I.d.
2 Inductor, 1 uH , mo lded
3 Inductor, variable, Gowanda .7 (.158)
1 Inductor, 50 nanonenry, ST 1120 AWG on R2
1 Inductor, 35 nanohenry, 2T 1120 AWG on R3
1 Inductor, 30 nanohenry, 1.ST 1#20 AWG on 0.25" i.d.
1 Inductor, 90 nanohenry, 3.ST . 18 AWG on .25" Ld.
2 Inductor, 44 nanohenry, 2T 1t1 8 AWG .25" i.d.
2 Choke, YK200 19148
1 Transformer, m icrostr ip, 2200 x 62 m ils
1 Transformer, mlcrostrip, 1200 x 62 mils
1 Transformer, microstrlp, 1000 x 62 mils
1 Transformer, microstrip, 1600 x 62 mils
6 Bead, Ferroxcube 5659065138
1 Crystal, n,OOO kHz
1 Crystal, 75,400 kHz
1 Relay, R1Q-E1·X2·Y185
1 Switch, power, J8T, SPOT
1 Switch, mode, Atco MST 215
7 Trans istor, M PS91 B0 1, 2, 3,4,7, B,

10
05
Q6

Q9
all

11,2,8,9
T3
T4
T5, 6
17
112
T10, 11
T13
117
114
115
116
11, 2, 3,
L4, 14
LS, 6, 7
L8
L9
Ll0
Lll
L12, 13
RFC-l , 2
21
Z2
Z3
24
B
Yl
Y2
Kl
SW l
SW2

INIOUT

1 Transistor, MRF225
1 Transistor, MRF226
1 Transistor,2N2270
1 Transistor FET, 3N202 or 40822
1 Cabinet, LM 8 , IiCO-3
2 Connector, S0-238
1 PC board (see kit)
4 Spacer, V." brass

(For parts, PC board, etc., contact Frank Kalmus WA7SPR, 701 6 NE 138th St reet, Kirkland WA 98033.)

Transmitter

If you poss ib ly can do it,
get ahold of any power
meter capable o f rneasur
ing a few milliwatts, like an
H-P 430 (real cheap). and
disconnect the center tap
of T2. Connect a SO-Ohm
resistor to ground from the
end of the wire connect ing
to the T2 C4 t. You no w can
fire up you r transce iver in
the low-power pos ition.

sitivitv shou ld be good-in
the neighborhood of .1S
uV, o r so. even if you r
2-meter rad io is no t that
great. Rem em b er , the
t ransverte r FET preampli
fier is now you r front end ,
and will set the noise figu re
and se nsit ivity unless your
2-meter radio is really bad.
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Fig. 7. Construction tecb
nique -2-section antenna
filter and 5-section spurious
filter.

After all c hec ks out OK,
you may proceed with the
fi nal asse mb ly into the
cab inet Remove a ll ligh ts,
switc hes. and connectors
and set t he PC boa rd inside
the c hassis with the crystal
oscillators toward the rear
of the cabinet. Mark the
four m o unt ing holes and

• •

drill them. Mount the PC
board and string all of the
ca bles th rough the cracks
between the cabinet and
the board for final wiring.
You should not have to do
much touching up after the
fina l mounting process .

Putting the Transverter On
The Air

After all ci rcu its have
been check ed out and are
working, the best way to
tell what kind of a job you
have done is to actually
put the monster o n the air
and let the cri tical e ars o f
you r fellow hams judge
you . Do not tell them what
you are test ing -they may
be biased o ne way o r
ano t he r. If you a re ex
pe rienci ng prob lems with
no ise o r funny squea ls in
your 2-meter rad io, it IS

your transverter doing it. It
can be eliminated by slow
ly tuning one or the other
osc ill a to r slug until it
stops. It will be ca used by

o ne o f your osci llators put
ting out spu rs if its tuning is
not right. All you need to
do now IS to tune your
z-rneter transceiver to sim
p lex and let the transverter
do t he rest. It will put you
o n s imple x re cei ve and
tran smit if your mode
switch IS In the si mp lex
posit ion. If you want to go
on a 220 re pe ater, leave
yo ur 2-meter rad io on
simplex on the repeater
output frequency, but put
the mode switch to repeat
er, and you are instantly in
repeater-mode operation .
You are now capable of
tuning in to as many possi
ble combinations as yo ur
2-meter rig permits . If you
have a 12-channel rad io,
you will have 12 chan ne ls
on 220. If you are luck y
and own a syn t hesized
2-mete r rad io, you will be
ab le to p lay with 800 or
1000 cha nne ls o n 220 MHz.
Have fun . friend s! I am
sure having me a ball with

th is transverter !
The parts li st IS com

plete. All parts are easil y
obta inab le from any local
electronic s sho p. Most
parts should be junk-box
items, except for the high
qual ity ca ps and Schottky
diodes. A PC board is avail
ab le fo r $14.00 from
WA7SPR if you do not
want to tackl e your own
layout . The hard-to-find
toroidal transformers a lso
a re ava ila ble in a small kit
for $4.50 (Tl-T2-T7-T8-T9
a nd T12). All other parts
are ava ilab le from the
same source. shou ld you
have diff icult ie s finding
them in yo ur area .

Total cost for the 1-Watt
unit, assuming you have to
buy everyth ing, came out
to about 65 bu cks; it is $16
more for 10 Watts. If you
ha ve an a ve ra ge junk
box, and wind your own
co ils, the 1-Watter shou ld
cost you no more than
about $40.•
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Crisp-. clear hum-free audio
;s what phone patching is
all about and MFJ has it•

-
""Jrl. I.J:p-4TUJ 11

... ..... ",-_...<:><--_.

NEW MFJ·624 Deluxe Hybrid Phone Patch
Feature Packed: VU meter for line level and null. Has receiver gain,
transmiUer gain, null controls, bypass switch. Beautiful hum-free audio.
RF filtered. VOX or push-to-talk. Works with any rig. Simple patch-in
paten-cut installation.

inches. $49.95 plus $3.00 shipping and hand.
ling.

One year uncondllional guarantee.
Order l«Im MFJ and by it no olllig.tion. II

not dehghted. rensn i1 Within 30 days for refund
(less shipping)

llnIer 1000y. tal toll free 800 647·1800. Charge
VISA, Me or mall check, money order for $59.95
plus $3.00 shippmg tor MFJ·624 and $49.95
plus $3.00 shipping lor MFJ·620

~

Funclion swilch: OFF tor normal operanon. ON
connects yOUf rig to phone line for patching.
NULL swnctes VU meter to let you aqust tor
maximum null.

Simple 2 uble installation (plus phone line)
when rig has patcn-m.patch-cet jacks. Connects
easily to any rig .

PlIonD Jacks tor patcll-in·palcll·oul. speaker,
microphone. Screw tertrunals lor phone nres.

E!lllsllel white. walnut sides. 8ll2ll6 inches.
QUALITY: Every single unit is testell lor per

tormance and Inspected lor qualify . Solid Ameri ·
can constructIOn, quality com;",",,::.o.O~~. ~_

MFJ.6 20 TELEPATCH
HYBRIO PHONE PATCH. .... -
Same as MFJ624 but
less VU meter. sxzxa

This new MFJ·624 Ielepatch II hybrid phone
patch gives you a combination 01 performance,
features, and quahty that you won't lind in other
phone patches.

PERFORMANCE: Gives you crisp clear, hum·free
audiO which IS what phone patctling is all about.
Use automatic VOX or pusnto-talk. RF c-utes
and PC board construction eliminates RF feedback.
WorIIs wllh any rig .

FEATURES: VU meter monitors teecrcoe line
level to prevent crosstalk between telephone
channels. Also lets you adjust null depth lor
manmcm isolalJon between receiver and nars.
miller.

Separale transmi"er and reeewer gain eenneu
eliminate readjustmg rig's connors atter pa tching .

Null conlrol for maximum Isolation.
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THE

-88&885
25 watts/143.0-149.0 MHz

In the tradition of the famous FM-OX and the FM-28
Clegg proudly announces the 2 Meter FM Transceiver of
the next decade.

We've retained all the features and performance of
the popular FM-28. And we've added CAP and fv1..<\RS
frequency coverage. And we've added an optional
SCANNER You'll have continuous control of output
power from 1to 25 watts right from the pone!

As with the FM-28 we give a full 1YEAR limited warranty
And when you purchase an FM-88 or 88S we will refund
your purchase price if fo r any reason you elect to return it
within the first 10 days.

Because the FM-88 is available ONLY DIRECTLY from
CLEGG and there is no "MIDDLEMANu involved. we are
able to deliver to you much more RADIO for your hard
earned dollar. You are virtually buying WHOLESALE!

A LIMITED QUANTITY OF THE NEW FM-88 WILL BE AVAll
ABLE FOR OCTOBER DELI\lERY YOUR DEPOSIT NOW WILL
ASSURE YOU OF EARLIEST DELI\IERY Whether you elect the
FM-88S at $439.00 or the FM-88 (without SCANNER) at
only $345.00, we are certain you'll be delighted with your
selection, (These introductory prices won't lost long).

Each unit is supplied complete with Mobile Mounting
Bracket; Base Station Ba le; Microphone; Mobile Power
Cable: Bose Station PowerCable and many many hours
of OPERATING ENJOYfv1ENT.

A detai led SPECIFICATION sheet describing the new
transceivers and Clegg's coordinated accessories and
antennas is yours for the asking,Phone 1(800)-233-0250
today for your copy or to order either one of these su
per TR,AJ\lSCEIVERSt

FM-88S wrth SCANNER (optional)

JAN
CRYSTALS
KEEP
YOU ON
THE AIR
• cs
o CB sta ndard
• 2 meter

Scanners
• Amateur Bands
• General

communication
• Industry
• Marine VHF
• Micro processor

crystals

111
_., ..-

. . . I . d C j
L". _ ' .- . .

easy to charge

Send 10' for Our lare5t cataJog
Write 0' pllone lor more Clerail5

Jan Crystals
2400 Crystal Drive
Ft. Myers, Florida 33907
a ll phones 1813l936·2397

... B23 4-Band(40Ihru 10M),
55 tt model 370-13
also available, pre-

<D a~::::,::::~~:YIVan~_bY
Barker & Williamson Inc.

10 Canal Street 0 Bristol, PA 19007

At your
B&W dealer.

Power rated 2kW PEP,approx. 11 O-ft span

Complete with · wire · traps 
end insulators · 50 It RG-8/U.
PL-259 connector • heavy
duty cast aluminum and stea-
l ite center connector,

Pre-assembled:
Mode/ 370-11

v" Reader Service-see page 211 151



Size: 9" .14 "

IT'S NEW!
IT'S HERE .• •

ZipStile

Addreu _

N.me' _

co,

The aSL Organizer
File. preserve and display

240 CSL Cards
in this handsome FREE Album .

Tired 01clunering up your walls. stufllng OSl's in drawers and bOxes?
A greal new way to Ol'lIanlze. preserve and display your OSl cards is ItI
Cleal vinyl poc~et pages. Each specially designed crystal clear heavy dUly
pa;je. holds 6 cards (baC k to baC~ ) . Theroomy 4" . 6" pockets ewn hold
those eera large Japanese est's.Wrthevery 40pages (minimum) «eerec.
you'" rece....uFfeetlandsome 9".14 " sturdy3·ringalbum, fullypadded .
in dUlable .BrlNln· Hille ' Vlflyl.

As g ~ts fOf friends, as valuatlle club prizes , or as a treallor yourself 
the OSl Orgarul el is a must, fOl' every ham shac~ . Fill in and mail the
f1ancty O«lef Iorm , , . today!

Try 1110130 days. It you'" nolllelighled. return rt lor lull r"und
_______ HANDY ORDER FORM _

Please M1ld: l.arQer q~. ISk Iof quoll

o 1 FREE A1bulII IlJd 40Pili" Imlll}II .47 eaell. • • • • , , • • •TDtIl ·UI.IO
o 2 FREE Albums IlJd 80 PI9'ls 1l .'5ead1•• " • • ••• • • • •TDlII·S36.00
o 3 FREE Albums .nd 120 pages 1l .44eatll .••••••••• • •TlItII 'S52.IO

"I'os. &Hana""ll • 40hgeucld $195 • 80 Pages adIl U,45 • 120 P1QeI aclll $4 75

Cllec:~ or Money Order .nclosedlNo COD) Is I(eA. feS(len\$1C!d 6% U>; )

SlIlp 10: (Please Prinl) Mail lO ......10$
MIL INDUSTRIES
Oepl3
P. O. Bo. '44457
P.noum. CIIy. CAo 91402

Hours: 9-5:30
Thurs. to 7:30

Sat. 10-2:00

•
~~U;LTlMAIE. TRANSMATCHL-j

( 10· 16 0 m eters)

used wi th any antenna

I
Yaesu FT-207-R H.T. in stock

(also Tempo 5-1 in stock]

TUBES STOC KED

pric e: $242.50

Large st sto cking de~:111 Af\
Yaeau, Drake, Tem po, Swan, Icom, KDK. DenTron.
At las, Kantronics, Hy·Gain, Mosley, Tn-ex Towers,
CDR Rotors, Aida, Autek, McKay Dymek. Bird Watt
meters

BARRY ELECTRONICS CORP.
Your one source for 011 Hom Rodio

512 Broadway, N.Y., N.Y. 10012

c

A-618T or ARC-94 or ARe- l 02.
8-"90T or CU· l 658 or CU-1669.
e-UAe-9A or Rf·~l a nd PP·2702.
D-ARC·!)l

CTU Dozen
Buy 12-get 2 free (mi~ Of mlrchl

EXACT Replacements for

SYLVANIA oA.._..-...-_...
(~

ECG 'rranslstcr-modes-rcs
ECG_ ECG_ ECG_ ECG~'. • ,. " ,. '" m •... • ,oo >0 '" ' oo m ••• • '. •• m .oo .' . oo
••• • ... 1.31 m ,. m ,.
•• •• ... " m , oo m 'OO.- ... .., '. '" '" m ".
' OO . oo .oo ,oo m ..' m ,.
•• ' " ... • m •• ., ,,'•oo • .oo ,oo m . oo m ."..' • .oo ,. m ,oo m ,.
•• • ... ,. n> ,. m ,.," '" •• ,. m • m ,.
'" • •• ,. m .. m ,.
.m • •• ", '" .. OO' '"... •• .oo .oo m ,. m '.•• ... .- •• m >0 - '"... , OO '810 ,.

'" ," ,.. '.•• ", •• •• m '. ". '"•• . oo •• 'OO m '. m '".oo •• .oo •• w ... ,,' ••." •• ... '" ,. •oo ". '.., ... ., • '" ... '" '"•• ... •• '. ,. ,. ,.. ,..
•• '. .oo • ,oo o. ", .oo
." •• .- n, m o. ,.. •••• o. o. •• •• •• ,,' ."'oo ,. .., .oo m •• m ' ..., •• •• 'OO m ., ,. '.
'OO •• •• • m '. m •••• • ,.. ." m o. m '"•• •• ". .oo m >0 ,. '"... • ,., '. .' • m ".•• >0 ", •• m .. m •
_ Aboore only partial k ting - ..... 1nquIre
_ R-U.S-H, All 0nSM$ Shippeod s.".. o.y R« I i_
_ FREE F.-ighl on S:zo.oo _ up pIe9IIid oro...

AN othenI-S1SOI,..;ght~
_ 1'1'9~ Cat.1ogtM$ 1n s lod<- Mftd 1100
- Lone- H...... Mon-s.t 9a-,Op. Sun 1.1p
_ cal or """'" klOay_1aP- you' ordar151aIIlIS l3IP

Communications & T.Y. Unlimited
0ep113. 11 Wn.hi"'llton sc, R........... N.Y. 121"

DISTRIBUTOR INOUIRIES INv rTEO
T.V.-C.B.·A"'ATEUR RADIO-STEREO·MONITORS-

ELECTRON IC PARTS .... Cl0S

••

SPACE ELECTRONIC CO.
DIV. OF MILITARY ELECTRONIC CORP.
35 Rula Court , S. Hackensack
N.J . 07606, (201) 44().8787 ...17

4~
~~' .

~~~f::,~' ' A

TOP CASH PAID
FOR THESE ITEMS
ALSO WANT ANY OTHER
COLLI NS AVOINI C EQUIp·
MENT, MODULES, OR PARTS.
ALSO NAVY AND GROUND
EQUIPMENT.
IF IT'S MILITARY, WE ARE
INTERESTED.
FIND OUT WHAT YOUR EQUIPMENT
IS WORTH.
Absolute ly no obligation, call collect
NOW for informat ion and prices.
WHO KNOWS? YOU MIGHT BE SIT·
TING ON A "GOLD MINE" .
CALL COLLECT TODAY AND FIND
OUT.
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AUTHOR IZED DEALER

Vhf engineering
Makers 0 1 the World' s Most Complete Line o f

VHF ·FM Equipment
ALL IN ONE BOX

Te·' Tr8,","itt.../Co.",
Plug in e.m.... . ant, mil:: and YOU are
on the air •• .••••••• 5 399 p pd

WHY GET ON FAST SCA N ATV ?
• You can lend b roadcast qua lity video of home mavin , video

taPeI. computer gamel, etc, at a COlt tha t is less than srescan.
• Really improves public llervica communications for parades,

RACES, CAP search... weather wetch. etc.
• OX is .t>out the sa.". .. 2 meter simpl,. - 15 t o 100 m iles.

HITACHI HV-62 TV CA MERA
High performance cloud ci rcuil
camel'iJ just right fo r etv. w ith lenl
... .. . . . . . . . . . . . S239 ppd

PUT YOU R OWN SYSTEM TOGETHER

TVC-1B CONVERT ER tunes 420
mhz down to ch 2 or 3 • . $49.50 ppd

TXA5 EXCITER •• ••. • $69 ppd

PAS 10 WATT LINEAR •• $79 ppd

FMA5 Audio Subearr ier • $24 .50 ppd

If you ever worked a repeater . . .
Chances are, it was one of these!

SEND FOR OUR CATALOG, WE HAVE IT ALL
Mod uln for Ihe builder , comp!eteunitl for the openI1or,anlenn81,
color earn_, repeat...., pr""'PI. Ii,........ video ider and dock,
and more. 19 Vllil.... in ATV.

CaU213-441·4565 5-6 pm

~
-_.- P.C. ELECl nvNICS [B--_..

Maryann 2522 PAXSON Tom .
. WB6YSS ARCADIA, CA 91006 W60RG

... M35 Electronics Supply, Inc.
lS08 McKmne ~ • Hou l to n. feu. 11002 • (7131 558·0258

MaO Ham Interface
Send-Receive
RTTY&CW
• AlIIo send. & recti": RITY & CW
• Complele hardware & soft.lft.
• Connecls 10 TRS·aO User Port & Key I

htadphone jacks
• 10 menalle m,mories ' 255 char. ea.
• Keyboard buffer · allows typinilihead .
• Uses bllin·in Pll or edemal TU.
• k1dudes hard.,re, clnetle & manual.
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Social Events
Listings in this column are

provided free of charge on a
space-availa b le basis. The
following information should be
included in every announce
ment: sponsor, event. date.
time, p lace, city, state, admis
sion charge (if any), fea tures,
talk·in f requenc ies , and the
name of whom to contact for
further informa tion. Announce
ments must be received two
months prior to the month in
which the even t takes place.

BLACKSBURG VA
OCT 1·6

Two expanded workshops on
B08D/BOBS/ZaO microcomputer
design, microcomputer Inter
laci ng, software design, and
digital elect ronics are being
given by the edi tors of the
popu lar Blacksburg books. Par
tici pants have the option of reo
taining the equipment used in
these courses. Dates are oc
tober 1-6, 1979. For more infor·
matron. contact Dr. Linda Lel
fel , C.E.C., VPI and SU, Blacks
bu rg VA 24061, or phone (703~

961·5241).

HOUSTON TX
OCT 5·7

The Houston Area Amateurs
will host the ARRL West Gulf
Division Convention on Octo
ber 5·7, 1979, In H ou st o n ,
Texas. For further inform ation,
contac t Houston Ham Conven
ttcn e, tnc., PO Bo x 79252,
Houston TX 77024, or phone
(713j·466.Q518 or (713)-223·3161.

SIOUX FAllS SO
OCT 5·7

The '79 AARl Dakota Division
Convention will be held from
October 5-7, 1979, at the Sioux
Falls Airport Ramada Inn, locat·
ed o ff Exit 81 on 1-29, Sioux
Falls, South Dakota. Featured
will be technical and operating
forums, a ladies' program, an
ARRl forum, a large exhibit
area, and a banquet. Prizes in-

If you have a
serious problem

wi th a ham firm. send
them a letter with all

the facts in deta il , plain·
Iy and simply . • . and

send a copy to Wayne
Green W2NSDll, c/o 73

MAGAZINE. 73 protects its
readers more than any other

magazine.

'"

elude an advance-registration
prize of a DenTron GLA·1QOO
amplifier, a grand prize of a Ken
wood TS~ and a second
grand prize of a Wilson System
onet antenna and WR·500
rotor. Registration is $15.00
($16.00 after september 1) or
$6.00 for the convention only
($7.00 after september 1). Talk
in on 146 .161.76 . For further in
formation and convention-rate
hotel accommodations, write
Sioux Fa lls Am at eur Rad io
Club, Box 91, Sioux Fall s SO
57101.

WARRINGTON PA
OCT 6

The Mt. Airy VHF Rad io Club
Inc., will hold its Ham arama '79
and Mid-At lantic States VHF
Conference on Saturday and
Sunday, October 6-7,1979. The
conference w ill be held on
Saturday, October 6, from 9:00
am to 5:00 pm at the Warrington
Motor lodge, Ate. 611, Warring
ton, Pennsylvania. Featured will
be an en-cay VHF program, a
cocktail hour and get·together,
and a buffet dinner. Registration
is $3.00 in advance, or $4.00 at
the door, which includes the flea
market. The buffet dinner Is
$9.00. The flea market will be
held on Sunday, October 7, from
8:00 am to 4:00 pm, rain or shine,
at the Bucks County Drive- In
Theatre, also on Rte. 611. Aeg
ist ration is $2.00 wi th tail gat ing
$2.00 per space (bring you r own
table). Featured will be amateur
radio eq u ipment, e lec t ronic
parts, surp lus, and door prizes.
Talk-In on 146.52W3CCX. For ln
formation, write Aon Whilsee
WA3AXV, Chairman, PO Box
353, Southampton PA 18966, or
phone (215}-355-573O.

CORNWAll NY
OCT 6

The Orange County Amateur
Radio Club will hold its annual
auction on Saturday, October 6,
1979, at Munger Cottage, Corn
wall , New York. Admission is
$1.00 and includes a chance on
a door prize. The auction begins
at 1:00 pm and sellers should ar
rive at noon. Talk-in on .52. For
further information, contact Bill
Lazzaro N2CF, 11 Jefferson St. ,
H ighland Mills NY 10930.

TAYlOR Ml
OCT 7

The t hi rd annua l RADAA
Hamtest and Swap 'n Shop will
be he ld on Sunday, Octobe r 7,
1979, f rom 9:00 am unt il 3:00 pm
at Kennedy H igh School, North
l ine Rd., Taylor, Michigan. Ad·
mission is $2.00. Featured will
be computer d i spl ays, ham
gear displays, door p rizes, and

food. Ta lk-in on .931.33, .52/.52,
and .991.39. For information,
write RADAR , tnc.. PO Box
1023, Sout hgate MI 48195.

ROME GA
OCT 7

The Northwest Georgia Ama
teur Radio Club will hold its an
nual Rome Hamtest on October
7, 1979, at the Coosa Valley
Fairgrounds, Rome, Georg ia.
Gates will open at 9:00 am.
Talk -In on 146.34 /.94 and
146.0851.685. For further infor
mation, contact WB4AEG, Box
274, Adairsville GA 30103.

BERRIEN SPRINGS MI
OCT 7

The Blossomland Amateu r
Radio Assoc iation wi ll hold its
fall Swap Shop on Sunday, Oc
tober 7, 1979, at t he Berrien
County Youth Fairg rounds ,
north of Berrien Springs, Mich.
igan , on US31, beginning at 8:00
am. There will be commerc ial
exhibits, prizes, refreshments,
plenty of free parking, and dis
play space. Space for self-con
ta ined campers, at $3.50 inc lud
ing electricity, is on the
grounds. Talk-in on 146.22/.82.
Advance tickets are $1 .50; $2.00
at the gate. Eight·foot tables are
$2.00 and are restricted to elec
tronic items. For advance tick
ets and information, wr ite
Charles White, 1940 Union Ave.,
Benton Harbor Ml 49022.

ROCK Hill SC
OCT 7

The York County Amateur
Radio Society will hold its 28th
annual hamfest on Sunday, Oc
tober 7, 1979, starling at 8:00
am , at Jos lin Park, Rock Hill,
South CaroJina. Registration is
$2.75 each or 2 lor $5.00 in ad·
vance, or $3.00 at the gate. The
main prize is a Yaesu FT
901DM. A barbecue dinner is
available at the park. Talk-in on
146.431147.03 and 146.52. For
more information, write York
County Amateur Radio Society,
Inc., PO Box 4141 CAS, Rock
Hill SC 29730.

OTTAWA ONT CAN
OCT 12·14

The Radio Society 01 Ontario
will hold its 11th annual conven
tion at the Skyline Hotel, ona
wa, Ontario, Canada. On Friday
evening, there will be a buffet
and dance. On Saturday, there
will be demonstrat ions, forums,
technical sessions, a women's
program, and a banquet and
dance. On Sunday, there wi ll be
a f lea market and delegates'
meeting. For information , write
PO Box 5076, Stat ion F, Ottawa,
Ontario, CAN K2C 3H3.

SYRACUSE NY
OCT 13

The Radio Ama teurs of

Greater Syrac use will ho ld their
annual hamfest on October 13,
1979, f rom 9:00 am unt il 6:00 pm
at the New vork . Stale Fair
grounds, located adjacent to
1-690, 3 miles southeast of the
New York State Thruway, Exit
39 , one mile northwest of
Syracuse, New York. For com
mercial exhibitors , a fee of
$15.00 will include a booth with
a display counter ten to fif
teen feet In length or a table and
two chairs. Included in the
$1 5.00 fee will be two tickets to
the hamfest. Accommodations
are available at nearby motels
or travel trailer and motor home
space will be available on the
grounds. Commercial exhibt
tors will be able to set up their
d isplays Friday night from 7:30
to 10:00 pm or on Saturday
morning from 7:30 to 9:00 am.
For more informat ion, contact
Bob Edgett or Paul Dunn, exhib
itor chai rme n, clo Radio Ama
teu rs o f Greater Syrac use, PO
Box 88, liverpool NY 13088.

ASHEVillE NC
OCT 13

The Western Carolina Ama
teur Radio Society will hold its
Asheville Autumnfest on Satur
day, October 13, 1979, at the
Asheville Civic Center, Ashe
ville, North Carolina. There will
be ample space for rnanutectur
ers, dealers, and the flea
market, which will be in another
part of the arena. A concession
stand will be operated by the
Civic Center. All manufacturers
and dealers will have separate
booths. And It wi1l be possible
to drive directly to your booth
for un loading.

MEMPHIS TN
OCT 13-14

The Mid-South Amateur Ra
dio Assoc iation and part icipat
ing Memphis-area cl ubs will
sponsor the Memphis Hamlest
and Tennessee State ARRl
Convention on October 13-14,
1979, at the Youth Building at
the Mid·South Fairgrounds,
Memphis, Tennessee. Featured
will be forums, exhibits, a giant
flea market, FCC exams, a hos
pitality party, and commercial
and manufacturer exhibits. The
display area will be open from
9:00 am to 4:00 pm on Saturday,
and from 9:00 am to 2:30 pm on
Sunday. Fifty t railer hookups
are on the premises, which the
Memphis Park Commission will
rent for $5.00 per nigh t. For fur
ther information, contact the
M emph is Hamfest , PO Box
3845, Memphis TN 38103, or
phone Clay ton K4FZJ at (901 )·
274-4418.

BEAVER OK
OCT 14

The Beaver Hamlest will be
held on October 14, 1979, at the
Fairgrounds Building in Beaver
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For additional information and
advance ti ckets , write the
Hostess City Hamfest corn
mrttee. PO Box 1237, PoolerGA
31322, or phone (912}-748-6125.

BILOXI MS
OCT 20-21

The Gulf Coast Ham/Swap
Fest will be held on Saturday
and Sunday. October 20 and 21 ,
1979. at the International Plaza,
located at the west end of the
Bttoxt-Ocean Springs bridge on
Highway 90 in Biloxi MS. Tables
are $3 per day or $5 per week
end . Talk-In on 146.1 3173 and
146.52. For informati on , ad-

r"v......CTS.INC.
Box 7307
Waco . Texas 767 10
8 17/776·4 4 44
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REJECT DUPLEXERS WITH I
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BpBr CIRCUIT* I
. . . provides superior perter- I
mance, especially at close I
frequency spacing. I
Models available for all Ham I
bands . Spe cial price for
Amateur Repeater Clubs I
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D New Equipment
D Used Gear
D Friendly Advice

b\@)O~@)~IID&~ ~~g~~y
185·191 West Main Street . PO Box S8
Amsterdam . N Y 12010 Tel (518) 84 2·8350
Just 5 minutes from N.Y. Thruw8y -Exit27

be avai lable. Talk·in on 146.52.
F or informat ion , c al l Bob
Reiser AA1M at (617)-272·6219.

SAVANNAH GA
OCT 20-21

The first annua l Hostess City
Hamfest will be held on Oc
tober 20-21 , 1979, at the Na
tional Guard Armory, Elsen
newer Dr., Savannah, Georgia .
Ad mission wi ll be $2.50 in ad 
vance and $3.00 at the gate,
with tab les for $5.00. Feat ured
will be a f lea market, ladies'
programs, awards , and FCC ex 
ams. Talk-In on .37f.97, .101.70,
.28/.88, .631.03, and 3,975 kHz.

will begin at 8:00 am and ex
hibits and technical sessions
will run from 9:00 am until 3:30
pm. FCC testing will continue
unt il 3:30 pm also. The ARRL
Forum will be held from 4:00 pm
unti l 5:30 pm, with a no-host
cocktail party being held until
the 7:30 pm banquet. The Woufl
Hong pageant wil l be held at
00:01 am PST on Sunday morn
ing. At 9:00 am Sunday morning
the various breakfasts will be
held and the exhibits will again
be open until noon. The pre
regist rat ion deadline is Septern
ber 15, 1979. Advanced rectetre 
tion pr ice, which includes corn
plete program. banquet, ex·
h ibits, and technical sessions,
is $17.00, and $19.00 at the door.
The c harge for the banquet only
is $12.00. and for exh ib its and
techn ical sessions, the c harge
is $5.00, pre-registration; $6.00
at the door, The ladies' program
and luncheon is $6.00. pre
regis trat ion only. For more rn
formation and pre-regis tration.
contact Hamcon, PO Box 1227.
Placent ia CA, or phone (714)·
993·7140.

CEDAR RAPIDS IA
OCT 19·21

The 1979 ARRL Midwest Divi·
sian Convention and CVARC
Hamfest will be held on Oc
tober 19-21 , 1979, at the Five
Season s Center, Cedar Rapid s.
Iowa. Tickets are $4.00 in ad
vance or $5.00 at the door.
Forums wi ll i nclude FCC.
ARRL, OX, antenna , AMSATI
OSCAR, FM and repeaters, mr
croprocessors. modern CW,
and more. A fl ea market will be
hel d at $5.00 per tab le wi th 150
tables available. Reservations
are good for Saturday and Sun
day and must be paid in ad
vance. Pre-rectstrancns will be
taken through October 1, 1979.
Setup begins at 6:00 am Satur
day. FCC exams also w ill be
given on Saturday. (Send Form
61 0 and copy of license two
weeks in advance.) There will
be many prizes, includ ing a
grand prize of a deluxe HF
transceiver, a TH60XX anten
na, a HAM III rotor, and a 6O-ft
Rohn 25G tower. There will be a
aatu rdav-eventna banque t ,
with Senator Barry Goldwater
K7UGA as guest speaker. There
are many hotel s and motels
available. Talk-in on 146.34/.94.
For information, write ccnven
tion, Cedar Valley Amateur
Radio Club, Box 994, Cedar
Rapids IA 52406.

READING MA
OCT 20

The Ouannapowitt Radio As·
socreuon wil l hold its annual
auction on OCtober 20, 1979, at
the Knights of Columbus Hall
in Reading , Massachusetts.
Doors will open at 10:00 am and
the auct ion wi ll start at 11 :00
am. Food and refreshments will

WEST GHENT NY
OCT 14

The No rt hea stern Sta tes
160-Meter Amateur Radio Asso
ciat ion will hold its annual etec
non and banquet on Sunday,
October 14, 1979, at Kozel's
Restaurant , Rt e. 9H, West
Ghent, New York. There wil l be a
f lea market in the rear parking
lot at 1:00 pm and a roast beef
dinner at 5:00 pm. All hams and
XYLs are welcome. For reserve
tions and details , co n tac t
William Derby WA510D, Secre
taryfTreasurer, 14 Plain St. ,
Medfield MA 02052.

OK. Doors open at 8:00 am , with
regist ration at 10:00 am. Tickets
are $2.50 each. There will be a
covered-dish luncheon, a short
program at 1:30 pm, swap
tables, and door pr izes. Camper
hookups are nearby and the
event is airport-close. Talk-in on
.011.61 and .52. For details, con
tact Stella Shaw WB5VUN, Box
310 , Beaver OK 73932 ,
(405)-625·3368.

LIMA OH
OCT 14

The Northwest Ohio Amateur
Radio Club will hold its annual
hamfest on October 14, 1979, at
the Allen County Fairgrounds,
Lima, Ohio. Two large heated
buildings w ill house the ham
fest where tables will be avail 
able for $3.00 each. A flea
market wi ll be held outside for
free . Advance tickets are $2.00
each. For information, send an
SASE to NOARC, PO Box 211 ,
Lima OH 45802.

ISLIP LI NY
OCT 14

The Lo ng Is land Mobile
Amateur Radio Club, rnc., will
hold its Hamfair '79 on Sunday,
October 14, 1979, from 9:00 am
unt il 4:00 pm at the Isl ip Speed·
way, Rte. 111 (ISlip Ave.). one
block sou th of Southern State
PKwy., Exit 43, or come south
from the Long Island Express
way, Exit 56, Isl ip , Long Island,
New York. There will be free
park ing, door prizes , and
several contests. Admission is
$1.50 (non-hems are free) and
$3.00 per seller's space. which
permits one person to enter. For
in formation, call Hank Wener
WB2ALW, nights, at (516)·484
4322, or Sid Grossman N2AOI,
nights, at (516)-681·2194.

ANAHEIM CA
OCT 19-21

The ARRL Southwestern Divi·
sion Convent ion will be held on
October 19-21, 1979, at the
Sheraton-Anaheim Hotel , lo
cated at Ball Ro . and 1·5,
Anaheim, California. The con
vention will begin on Friday
evening with registration and
exhibits from 4:00 pm unti l 9:00
pm . On Saturday, registrat ion

".Reada, S.rvlca - saa pege 211 155



van ce tickets, and tables, con
tact AI Williams WD5GNR,
311112 DeMontluzin Ave., Bay St.
Louis MS 39520.

NORFOLK VA
OCT 2().21

The fourth annual Tidewater
Hamtest-computer Show-Flea
Market wil l be held on October
2G-21 , 1979, starti ng at 9:00 am
at the Norfolk, Vi rginia, Cultu ral
and Convention Center SCOPE,
Norfolk, Virgi nia. There wil1 be
60,000 square feet of en-con
ditioned exhibi t and f lea market
ta ilgating space ava ilable.
Featured will be ARRL meet
ings, OX and traff ic forums, and
a CW contest. FCC exams are
planned for amateur upgrading
on Saturday from 9:00 to 12:00
am. A special feature will be a
dinner cruise and banquet on
the Spirit of Norfo/k cru ise ship
on Saturday night for $16 per
person, or $30 per couple. Ad·
vance reg istrations are $2.50
(inc lude an SASE) or $3.50 at the
door. Flea market tai lga te
spaces are $3.00 per day . For
tickets and information, write
TRC, PO Box 7101 , Port smouth
VA 23707.

KA LAMAZOO MI
OCT 27

The 25th annual VHF Con·
ference in honor of Walter Mar
burger WBeVQ, founder , will be
held on Saturday , October 27,
1979, at Western Mich igan
University, Department of Elec
trical Engineering , Industrial
Engineering & Technolog y
Building , Room 3034, Kalama
zoo, Michigan. At 10:00 am,
there will be a morning reatstra
tlon; a final registration will
commence at 2:00 pm. At 2:30
pm, Dr. Larry Oppliger will givea
welcome. Thi s will be followed
by three speakers. At 6:30 pm,
there will be a dinner at the
University Student Center (by
reservat ion only). For reserve-

!Ham Help
I was recently sent a General

Electr i c 40-channe l mob i le
Cit izen s Band AM transceiver
by a relative in the USA. I would
li ke to convert th is rig to the
t o-meter band. A friend lent me
some copies of 73 Magazine
and I see you 've been running
articles on this conversion, but I
didn 't see any covering my sel.
It's a model 3·5801 .

Could any of your readers
help me with this conversion? I
promise to try to work you with
this rig once It 's on ten!

Incidentally, 27·MHz CB from
the USA can be heard over here
quite well when the skip is right.

My own equipment at present
is Sommerkamf FLDX5QO and

156

ttcn e, write Electrical Engineer
ing Dept., Western M iChigan
Un iversity , Ka lamazoo MI
49008.

CHATTANOOGA TN
OCT 27·28

Hamfest Chattanooga will be
he ld on October 27-28, 1979, at
the Chattanooga State Teen
nical Community College, Chat
tanooga, Ten nessee. Events ln
etude FCC exams, prizes, con
tests, exhib its , forums, and
ladies' programs. The indoor
dealer area is $15.00 per table
and the outdoor paved flea
market area is $2.00 per space
each day. Talk-in on .19/.79 and
3980. For ore-reqretranon, with
prize ticket and information,
send $1 .00 to Hamtest, PO Box
95, Chattanooga TN 37401 .

LONDON ONT CAN
OCT 28

The London Amateur Radio
Club wi ll hold its 2nd annual
Swap and Shop on October 28,
1979, from 8:00 am until 4:00 pm
at Lord Dorchester High School
in Dorchester, just o ft 401. Ad
mission and tables are both
$2.00. Featured will be d isplays
and prizes. Talk-in on .781.18.
For more inform ation, write
VE3CSK, RR #1 , Ai lsa Cra ig , On
tario , Canada NOM 1AO.

MARION OH
OCT 28

The 4th annual Heart of Ohio
Ham Fiesta will be held on Oc
tober 28, 1979, at the National
Guard Armory, Marion , Ohio.
Featured wi ll be a flea market ,
prizes , and forums . Deal er
space will be available. Talk-in
on .90/.30 and .52. For more ln
formation , contact Paul Kilzer
W8GAX, 393 Pole Lane Road ,
Marion OH 43302.

FT. MYERS FL
NOV 3·4

The Fort Myers Amateur Ha-

FRDXSOO and I operate all
bands 8().10 at 100 Watts out
put, although I have an FLlOOO
ampl ifier wh ich can go up to 600
Watts.

I hope some of your readers
might be able to help me. The
full name of the village a TH
here Is LLANFAIRPWLLGWYN
GYLLGOGERYCHWYRNDROB·
WLLANTYSIUOGOGOGOCH.
So If anyone wants a QSL from
the (I believe) second largest
place name on earth, just let me
know.

John Parry QW3VVC
" Ar Alit," Lon Hedydd

Uan'alr P.G.
Anglesey, North Wales

United Kingdom Ll61 SJY

oro Club and the ARRL will ho ld
thei r Hamarama '79 on Novem
ber 3·4, 1979, from 9:00 am to
5:00 pm on Satu rday and from
9:00 am to 3:00 pm on Sunday at
the Ramada Inn, on the ceroo
sahatchee River, Ft. Myers,
Florida . A hospitality welcome
center will be held on Friday,
November 2nd. from 7:00 to
10:00 pm. Featured will be oeer
er displays, forums, YL and XYL
awards , compute r displays.
and a gigantic flea market.
Reg is tration is $2.00 each in eo
vance or $3.00 each at the door.
'rat k-t n on .281.88, .19/.79, .52,
and .94. For information, send
an SASE to Bob stoat K4VGN ,
PO Box 05·37, Tice FL 33905,
(81 3)·334·6190, or Don Redd
WD4ERO, 1857 Sunset Place, Ft.
Myers FL 33901, (81 3)-332·1 825.

WEST MONROE LA
NOV 11

The Twin City Ham Club will
sponsor North Louisiana's en
nual " Ham fest " on Sunday,
November 1" 1979, tram 8:00
am until 3:00 pm at the West
Monroe Civic Center, North 7th
Street and Ridge Avenue, West
Monroe, Lou isiana. Tickets may
be purchased at the door or in
advance for adm iss ion and for
the prize drawings. Featured
will be swap tables for buying,
selli ng, or trading amateur and
related equ ipment, di splays of
new radio and electronic equip
ment, information on becoming
an amateur o pera to r , and
prizes. Everyone is invited. The
building is heated and cooled
for your comfort. Talk-In on
.251.85, .52/.52, and 3910.

FRAMINGHAM MA
NOV 11

The Framingham Area Radio
Association will hold its indoor
electronic flea market on Sun
day, November t t , 1979, from
10:00 am until 2:00 pm at the
Fram ingham Police drill shed
behind the police station, Fra
mingham, Massachusetts. From
Rte. 9, take Rte. 126 south to
the center o f Framingham.
setters' setup time is from 9:00
am to 10:00 am. Advance table
reservations will be $5.00, with
tables available at the door for
$7 .50. Refreshments wil l be
served outside the flea market
area. Talk-In on .751.15 and .52.
For rntcrmeucn or reserve
tions, write Framingham Area
Radio Association, PO Box
3005, Framingham MA 01701.

CLEARWATER FL
NOV 17·18

The Florida State ARRL con
ven tion w ill take place on No
vember 17-18, at the Sheraton
Sand Key Hotel on Clearwater
Beach, Clearwater, Florida. An
Icom 701 HF station is the main
door prize. The latest upd ate on
WARC proceedings Is just one
of the Interesting forums we

have scheduled. FCC exams
will be given on Saturday at 9:00
am. Please send 6105 to the
Tampa office by November 9.
There wil l be ladles ' events both
days, with a luncheon and style
show on Sunday. Tickets are $5,
wh ich includes a Tappan micro
wave oven as f irst prize. The
OCWA Gator Chapter w ll1 host
the Saturday luncheon, with all
hams and guests we lcome, too;
t ickets are $6. Saturday evening
banquet tickets are $9. Swap
tables are $10 for bo th days
no one-day tables, all ad vance
so ld. There should be plenty of
parking with courtesy bu ses
running on demand Icr tne dura
lion of the hamfesl. We have ar
ranged for special room rates at
$30 double, per day, with each
extra person $4 and kids under
18 free. Hamfest donation is $3;
each advance ticket Includes
two free prize tickets. Talk-in on
.37/. 97 and 22 3.34/224 .94 .
Please make all reservations
through and checks payable to:
FGCARC (Florida Gu lf Coast
Amateur Radio Counci l, Inc.),
PO Box 157, Clearwater FL
33517. For ham convention and
hotel reservations, phone (813)
461 -HAMS.

MASSILLON OH
NOV18

The 22nd annual auct ion,
Auctrontest '79, sponsored by
the Massillon ARC, will be held
on November 18, 1979, from 8:00
am unt il 5:00 pm at the Mas·
sttton Knights o f Columbus
Hall , Massillon, Ohio. The flea
market opens at 8:00 am, with
auction action at 11:00 am.
There will be prizes and dis
plays. Talk-In on 146.52 simplex.
Tickets are $2.00 in advance;
table reservation s are $1 .00 per
table. For further Info, write to
Joe Turkal K8EKG , 1234 Con
cord NW, Massillon OH 44646.

FORT WAYNE IN
NOV 18

The Allen County Amateur
Rad io Tech nical Society is
sponsoring the seventh annual
Fort Wayne Hamfest on Novem
ber 18, 1979, from 8:00 am to
4:30 pm in the Allen County In
d iana Memorial Coliseum, Fort
Wayne, Indiana. For more infor
mation, write Victor M. Locke,
Reservation Chai rm an, 1415
Edenton Drive, Fort Wayne IN
46804, or phone (219)-432·
8047.

OAK PARK MI
NOV 25

The Oak Park High School
Electronics Club will present a
Swap 'n Shop on Sunday, No
vember 25, 1979, at Oak Park
High School , 13701 Oak Park
Blvd. , Oak Park, Michigan.
Donation Is $1 .50 and tables are
$2.50. There will be refresh
ments and door prizes avail
able.
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The ultimate answer 'or eliminating the
damaging ettects ol aolenna weight on
your rotor ... • II's the

" UDM THRUSTOR"

UDM ENTERPRISES ~ u"

P.O. Box 2037, Sandusky, Ohio 44870

NOW! NOW! NOW! NOW! NOW!

..... G27

(UNIVERSAL RECEIVED
FREQUENCY INDICATOR)

Digitize your receiver's dial with
the DIAL SPOITER. Adapts to
mos t Communication Receivers
with simple connection to VFO.
From $ 149.95 Write for Data
Sheet.

GEMINI
INSTRUMENTS
INCORPORATED
Boll 20S.larchmont. NY 10538

aD8 TO8~Al<ER 8

'g''fr 8'8CD MINI "'OOULES &. ([)
PLUG IN ASS£MBLIES TO

FIT YOUR PROJECT &. POCKET

BROAOBAhOa QI RF ~'J2 FET MIXERS
A",PlIFIERS & CONVERTER

"AMPLIFIERS

COMPRESSM AUOlO ~EAMPUFIER

Thlsldll'~ ....~... at .. AudIo~~d ... 1101-2

r -., I f

03 0 S~~ 04 , I I

I ~DESlGN v::-~~HU
.....---.l-L CATALOG

,~rr )\ HFT INC ,,----j 00,
~a WEST~~'~'";";'dL-i~=-'/DEER PARK NY- 1112i '

Maggiore ElecfJ'Onlc Laboralory
84!5 W I!:S T T O WN R D . .... ... )6

WI!:ST C H I!:. T I!:A. P". nl3l!10 PHONE 21~ 4 3 15_150151

220450"",

.... ..-d ........c ..d
~..

..-d Tranamltler

Available Separately:

COR Identifier: All on one board, programmable, Fully ad
juslable, time out (.5-7 min.), han g t ime (0-1 m in .), identifier
(1·10 m in .), tone, speed, volume, L.E.D. ou tpu ts, low curren t
drain CMOS log ic, plugs lor easy insta llarion and removal plus
much more. $79.95

Basic Repeater S499.95
2M 131).175 MHz Basic Repeater for 2 meters with ail the features 0 1 the HI
Pro Mklless the power sup l)' and Iront panel contro ls and accessories.

/

PA Res. add 6% tax

PLUS SHIPP ING

r

50144 REPEATERS

~\ ?{O !IIIk :r

I

50 MHz $889.95 450 MHz 899.95
144 or 220 MHz 799.95

(U'TIONS
Duple_en
Baale: auto pateh
Matehln& cabinet
•0005 % Hi8h atabllity eryatala

V' Reader Service-see page 211 157



' THE OlDEST _
"~IUOO'..

uteume guarantee against
manulactunng defects.

• Regislered serial number.
e VibfOp!e ll.@Qualitythrough-out .

" Standard" model with wrmkle
finished cast iron baseavailable

for $49 .50.

VIBROPLEX,
Vibroplll"" hll built lor thole who USI , Itttronic
keym , the 11 11111 uying mechlnilm IV. II. bl, .

Vib~Keyer ~.f5
"deluxe"

$6500

• Adjustable jeweled bearings.
• Ienscn and contact spacing

tu lly adJustanle .
• Large . solid , coin silver contact •

points .
• 2Yt lb. chrome plated seet

baserests on non-skid teet .
• Top partsdesigned Iromour

world lamous
V'broplex@" Original.··

Available at yourdealers or through the factory
Send check. money order, or use your VISA or
Master Charge. We pay all shipping charges
except on orders outside the continental U,S .

See your dealer or writl fOf lIIenlun on. 11our world I.mous line 10:
The Vlbropln Company, Inc. ....vu

P.O. 801 7230 416 Fore Sl Portland. M.lnl !W1I2

Or n il: 1201)775-7110

~...
Pickering
Codemaster Co.,
P.O. Box 396 D,
PortSmouth, R.I.
02871

To realty master code, get Picketing Code Master instruction
tapes. They're easy to use, easy 10 jearn, completeand rell8tJle
But don't just take our word'Of it. ask any ham. Or oroer a set
and see lor yoursen.

CM-1 Novk:e. A complete course with 5. 7 and 9 WPM code
group practice.

CM-WI GerMtflll. No instruction. just practice. Y2 hr. atll WPM,
1 hr. at 14WPM and V2hr.at 17 WPM.Tape includes codedgroups
and straight text.

CM-2 Extra CIau. Mostly straight text, some groups. 1 hr. at
20 WPM. V;. hr.at 25 and 30 WPM
All courses are two ncos long and come 'Nith key sheets 'Of
checking problem areas.

To order. send your check.money orDer. Master Charge or ViSa
rumbet (along with card expraton date) to Codemaster.Specify
number and quantity of tapes desired Tapes are $7.95 each,
two 'Of $14, and three to- $1 9. Also specify 7" reel or cassette.
We'll send yexx tapes post paid by fourth class mail. First class,
Canada and Mexico orders. add $1 per reel, 5()¢ per cassette
To o oe by phone, call (401) 683--0575.
RI. residents,add 6%
sales tax.

Pickering Codemalter. Your key to code.

.... cs p.o. Boll 5250
L.r'IC.ster, PA 17601

FUL.L.l.th WAVE _ All Bends! Auto
matic Select ion ..lth p,o.en HI_Q T.ap, .
3 M odels_AL.L. s.11 SUPPOl'tlnll -G,ound
0' roo' mount. HEAV Y Double ..aM
s• • ml . .. A luminum 10.... secUon - HI
I M PACT P OL.Y L. o.. L.on Plaatlc Co
• • , O VER _AL.L.. N O W OBBL.Y, L.UMPY
TRAPS - N O U NSIG HTL.Y C L. AM P
.....,.., _ S.me sUe al the ..e,
up .1 V~· _ T,aps hidden _eo You can
us. It In a 1 ft. sq. Bact,.... Nclghbo..
... nn_ know tI*" a HI-Po..... ALL
DIrection OX A nt--. FOR APART
MENTS, ROW HOU SES, M OBILE
HOMES _ CONDOS _tc. .. he' . ...._
........ spac• • nd n.aot _ ene_"
MANDATORYllnlJtant "'On.. 11'0- ....
.....nt (ln clud..,l . U.. ..lth 01' .. lthic<ll
'a..... (lnclud.d) {A Mangle 1'00' ........-.t _
E.r,al COMPLETELY PRET UNED .
NO ADJU STME NTS NEEDED EVERI
NO TUNER NEEDED 0 . .. .... B.nd,
(escept e o m.te. _ ~oo IliC) SWR 1-1
10 2-1 , t B.nd .dlles, S tnd, 502 3 9 eee
n. ct.,. - 50 ohm , .... an, Ianlllh RG5eU
- RGeu IUd.... Matches ALL. MAIliES
TRANSRECIEVERS. 2000 W.tt PEP.
Shlpop.d In 5 n. 80• • PREPAID IN
USA. mbl.. In 3 .....~ only
ee. ...'*1 WEATHERPR OOF1
No.-AVTe O_l0 5 Band 2~'9· $79 .9 5
No.• AVT~0_10 ~ Band 18 '9 " $ 69 .9 5
No•• AVT 20-10 3 Band 12'6- $59.95

SEND FUL L. PRtCE F"OR PP DEL IN
U S A (Canada Ia $5.00 utra f .... poat 
all ' , cl= 1 " , c;...toms alcJO/''''- "'""'G
VIS A (B anhmericO'd1 0/' MAS TER
CHARGE o. AMER EXP . Gh-e Numb• •
and E. . ~.. Ph 1-308-236-5333
9 A M-6P M ..eekde,.. W e ship In 2 -3
days • Prien ... '1'0<:1'10"10 5 -, I, so
.... Wll order NOW AND S AV E. A I

Ant.nnas Guaranteed 10/' 1 ,.••
-10 day mon ey back trial Mad.
In USA. F,ee 11'01. A Yi llable lrom

WESTERN ELECTRONICS
Dept. A 7- 10Iliu.ney Ne, 68e.7

All BAND TRAP
VERTICAL ANTENNAS!

IF(Q)~
IFg~

(Q)WIL1r222
D ,.,.. spend ""'"' thaa_

01 )IIOaI" h&mmittC Iv: • oe
hE;t zncln abooR .. MIla
,..-11 w&at to be: Ofta.draa·
latine Uat lot' .. IMW • , F 1.

.....ulIl7 ""bl/cot""'.
Each fREE. 1•••1.... ea_

(lft addition to ow Mica I'II
m.enta) .. NEW pg)DUCT
REVIEW, a TEOtI'IICAL
TOPIC article aad a GlZST
EDrroRIAL _ of II ....
iftteftattoVHf'"en.

1b beco_ a """"\ber
mereIJ' Mad ,.... Q5L ("" a
___" • Call Let·
tera I'll q.nt •..,

"FOR VHf'"en aMY".



Introducing the

QDX-32
The Quad You've Been

Waiting For!

Read RF Watts Directly.
0.45-2300 MHz, 1-1 0,000 watts I 5% , Low Insertion
VSW R · 1.05.

Unequalled economy and flexi bil ity: Buy only the
elementts) covering your present f requency and
power needs, add ex tra ranges later if you r re
quirements expand.

THRULINE Model 43 AF Directional Wattmeter
and Elements in Stock.

the indispensab le

THRUlINE' WAITMETER
BIRD 43

HI-REU, INC.
Represented By

SPECIFICATIONS

MECHANICAL

ELECTRICAL

Gai n over dipole 7db

Frontlback ral io 2o-25<;1b

Frontlside ratio ..... ... • 37d b

Lightweight··eul/ t o assemble· 
UPS sh ippa bl..

Power Rating . . • • . • •..... 2KW PEP

Polarization ... •.. ........ HOri20ntai

Input Impedeoce 52 ohms

Actual weight . . 26 tee.
Shipping we;ght 40 100
Wind surface area .• " • . .. 9.2 sq. II .

Lateral thrust at 100 mph . . 3701bs.

W'ind survival rating f(l mph

Overall length 8 11.-8 in.

Height & dth 1811.-6 in.

Tuming radius t 2 11 -2 in,
P~IC [ ------ - - - - -- - - I n ~ .aa

SHIPP,"O -- f OI - - OOl A ' Ill

A New Tri·Bond Cubical QUAD
A ntenn a f rom

HI-RELI, INC.
fo r 10, 15 and 20 meters

BROOlE EL ECTR ONICS COMPA N Y
... ' o '~.

....,•.0." ',, ..••o-,..~ .
....B42 _

.,.

'"lsoa McKinn&y •

Electronics Supply, Inc.
Hou ston. Tun 77002 • (713) 658·0268

.... M35

INTRODUCES
OUR NEW

EXCLUSIVE

MOBILE ANTENNA
* GREATER FIELD STRENGTH* GREATER TUNING RANGE* ALL NON-CORROSIVE PARTS* ALL THREADS U.S. STANDARD

3/8 )( 24* MADE ENTIRELY OF QUALITY
MATERIALS

Common 2 · 4 ·6 a nd 8 MHz MARINE
frequency coi ls also available

OUR FINEST KIT onl, $8500
Radiator, Masl,10 Meter Adaptor, and
1 ea. 75, 40, 20 and 15 Meier Colis

(parts may be purchased separately)

-AT YOUR DEALER

• t Uus· Tl l ps · INS' LATOU
• QUlD PIaTS· u r u u KIT S

• IOOM/.'ST MOUITS 'WIIE
• CIILE 'COUHIO U

FULL' POWER, QUALITY
HAM ANTENNA PARTS

WlITl fOR fILL ClTllOC
[Enl. n l' e Sh . pl)

1:1014:1
2,1O' W

'"

.,., ." ' cu• • N' • •" "."

HIEI :3U@~IGNAL

UNADILLA c- us .f
' WZAU"Baluns Still $ ...

On IJ~-, ~ ' ,J'~m 95 ~~ 4·... .....
DEU U ED " ~~ "' (j ~

PRO HSSI DULS "" ~ .:~ •. ~,:. < : '
WO Rl D· WIDE ....

OWE ' 12 HUS

HAlfiWONI INCe
WHERETHEHAMISKING 4!....~ FOROVE;'30YEARS v "'

Let Us Fill Your "., Speci fic Needs From

OUR $2,000,000.00 AMATEUR GEAR INVENTORY

• Th O ,i lll1llll~tl ill'ttut

' H.1I'S t r ult~

' St, illen Hor' n r t
.Sul,. IS SISTl NC(?
'CunUHU Coil : HUCI $UUISON , WIUOI

I. II ·frte 800 ·448 ·1666
IUS hlleet 315 ·4 37'39 53 ]

DEALERS WANTED- OVER 300 WORLD· WIDE

ALL THE FAM OUS NAMES- TRANSCEIVERS-AMPLIFIERS-ANTENNA S- TOWERS
2 to 30 MHz Custom Frequency

Coils, made to ord er

Give US a try before you buy. Call Jim Titus
a Division Of TREVOSE ELECTRONICS, iNC! 4033 Brownsville Road, Trevose, PA 1904 7

Contact your favorite dealer or
.... A92 Write for brochure

AHF/ANTENNAS
2814 S. Baywater Ave.
San Pedro ca. 90731
Phone (213) 831·5444

Deal&,ships eveueete

V' Reader Service- spp pag p 2 1' 159



Fast, Reliable Service Since 1963

IRON PO WD ER and FERRITE PRODUCTS

AMICDN.
J\MOO ....2'

AMATEUR
TELEVISION

420-450 MHI:FAST SCAN

APTRON OFFERS THE ATV
ENTHUSIAST THE MOST
COMPLETE LINE OF EQUIPMENT

AVAILABLEFree 'Tech.D,',' FlyerSma II Orders Welcome
-Modells70B ATV REPEATER

o complete unit-transmitter,
receiver-demodulotor, control,
identifier, power supply

-TXRlsA ATV TRANSCEIVER
a complete unit_lsw transmitter
with subcarrier sound,duol
frequency xtal convert..._ch2 or
3 out, power supp~

-TX IsA ATV TRANSMITTER
a complete unit_lsw, SlJbcarrier
sound, power supply

-XR 70B XTAL CONVERTER
dual frequency, ch2 or3 out,
high performonce, power supply

-XD2sB IN-LINE DETECTOR
samples-detects video modulat_
Ion at xmtr output, video output
drives any standard tv manitor

-TDlooA VIDEO-AUDIO DE MOD
demod!llates converter output,
video drives monitor, audlq
drives speaker, power supply

-TV HANDBOOK for the AMATEUR

c.n 812·3J6.4715, or write for
our det.lled c.t.log.

APTRON LABORATORIES .......,
PO Box 323,Bloomington,IN

47402

........, -.,..•
•

PER FlUl ..f .

PO,"TPAID

""....., "'"

THE FIRST CHOICE IN

REPEATER CONTROL

Nfl! ~ O'lllt Ill~(; SI'lCiFY TOP
t.rvr; copy ' 12 I f.TTf R,> MAX
I~CI.U[)I'( ' "PACI'GJ A!-lATHJR
RAOlO AI'I'I AIt" A~ BOTTOM
II:'>!. 0:\ All IflAMES Ul"l ISS
OTHfIO/l'it "PIC1ftl.l) l I Z
U .TTfR<; MAX I

AJT ENTERPRISES vA'"
44 42 VINTON AVENUE CULVER CITY, CA. 90230 (2 131836·2223

SATISfACTtOl\ GUARA,n:EDOR MO~EYREFUNDED
CHECKS AND H ('ONEY ORDERS ACCEPTED. CALIF. RESID ENTS ADD 6 " SAL l ·S TAX

Toroidal Cores. Shielding Beads. Shiel ded Coi l Forms
Ferr ite Rods , Pot Cores, Ba tons, Etc.

\ PERSONALIZED LICENSE PLATE FRAMES

..,.. LETTERS ON A. BLACK BACKGRO UND.

I ~~ D URABLE:. DIE CAST METAL FRAME
TRIPLE C HRO ME PLATED
LETTERS CHEMICAllY fUSE D
FITS All AUTOMO BILES

• ACCOMMODATES All LICENSE PlATES
• EXCITING NEW G IFT ITEM!

The Power and Flexibility of Microprocessor Technology
AUT OPAT CH, RE VERSE PAT CH , SMART 10, AC CESS CODE
MUTING, MORSE CO DE ANNOUNCEMENTS, flE XIBLE
FUN CTI ON TIMEOUT, COURTESY TONE, LIN KING,
CO NTR O L OP. FUNC TI O NS, TWElVE USER FUNCTION S,
... AND MUCH MORE.

Coli or wr it e fo r spe cific a tio ns:

MICRO CONTROL SPECIALTIES (617) 372-3442
....... 23 ElM PAR K GRO VElAND, MA. 018 34

12033 OTSEGO STREET, NORTH HOLLYWOOO , CALIFORNIA 91607

~"
<~

Featuring veeeu. lcom , Drake , At las , Ten-Tee , Swan , Dentron . Pace , Palomar, A ida ,
Mid land , Wilson , KDK , MFJ , Microwave Module , Sta ndard , Tempo, Astron , KLM ,
Hy-Ga in , Mos ley, La rsen, Cushcral t , Hustler, Min i Products. Universa l and Tristao
Towers . We service eWlrythi"g we se W Write or call lor quote. You Won" be Dl..polntll(l .

We are just a lew mseores 011 the NVS Thruway (1-90) E. it 32
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Electronics Supply, Inc....
'508 McKinney· Mou. IOtI. r.... 17002 • (7131 654-0261

PRICE $39.95 ups P<ep.id

220 MHz - 537.95 450 MHz - 537.95

ANTENNAS
Modol OJA·146

TWO METER AMATEUR BAND 146-148M Hz

• NO GAOUND PUHf REQUIREO

• USE FIllED. MOBILE. OR PORUBLE

• kill GAIN OVER I$OTIIIOPIC IN MOST MOI lLE
"PPLICATiONS

• QVlA" ... l LENGTH: LESS THA,. INCHES

• COll.AP$lllU TO 22 INCHES y I E PACK ED ' N SUIT·
CASE FD A THOSE OUT-OF-TOWN TRIPS

• STUL WHIP AN D AOAPTER INCLUDED FDA MOIIILE AN D
FIXED APPLICATIONS

• YSWA: lESS TH AN ' .2:1

P.O . Box 268. Whitehall. PA 18052
A Divislan of AA Printing serace. Inc .
801 Third Street , Whitehall, PA 18052

send $1 .00 today. for your QSl portfolio.
The $1 .00 is redeemable

with your first order or QSl·s.

Para-graphics is proud to announce its' new
portfolio of QSl's . The portfolio contains our
complete line of QSl Cords ... not small
reproductions, but actual size, RJll COLOR
prints. Included in the portfolio are twelve
brand new, FUll COLOR cards.

para.
~".

exclusive QSl's for the Ha m Radio Operator . ..

•

.,.

For the name or your l ocal disbibutor. caUToUFree 800-341-9678.
A limited number of distributor locations are cur rently available: inquiries welcomed

Gs DIELECTRIC COMMUNiCATIONS ...0211
A UN IT O F G E NE I=I AL SIG N AL

RAYM:Nl. MAN: 04011 • TB.. 207-655-4555 . 8aJ.341-9678

The new I lJOO.A
Watbneter from
Dielectric accepts
plug-in elements
that permit RF
measurements from
100 mW to 5000 watts full-scale a nd from 2 MHz to 1
GHz. The large 4 Y2 " meter face is easy to read and has ± 5%
full scale accuracy and great resolution.
The lCK>O-A is available in a convenient all-purpose kit that
includes a SNIFFER ad justable RF signal sampler. spare llliF
connector a nd patch cable. All contained in a durable
carrying case.

RF Instruments for Professionals

Directional RF wattmeters
from
Dielectric

IT'S HEREII

..",. _." e TIlE
!V- ... ... ~ v
, CODER

4" x2~" x 6" ~ .

A NEW ERA IN CW REGENERATION

• Select any CW signal that's 40 hz away
from any other (Tune-400 10 1500 hz)

• Lock and switch to "auto" and you have
tape quality audio. One and one only
signal reception.

• Only 20 mv of audio above receiver
noise required lor acquisition.

• A 40 db over 59 signal. 50 hz away
cannot come through.

• Reduce operator fatigue by not listening
to any other band erc/o- Signal noise
except the one you want to work.

• Variable acquisition lrequency-400 to
1500 hz.

• Varia.ble output tone frequency-100 to
2000hz.

• Variable output audiO level (drives ear-
phones or station speaker).

Kit Includes 811 parts Including cabinet,
power supply and complete Instruc
tions. Epoxy g lass boards, plated and
pre-drilled.
Available-Factory wired and tested with
1 year warranty on parts and workman
shIp.

KIt-S69.95 FWT- $89.95
VISA and Master Charge Acx:epted.

AMe ENGINEERING ...... '01
P. O. Box 427. Jessup, M020194

161
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Write for CATALOG
CRAMMED WITH GOY'T SURPLUS
ELECTRONIC GEAR SEND iIo. FD~H"'NOlING

.
1.'Il ..,SI.
Im flH_k
11Illn ..... k

1'''. 1 _ . "'lJIUSf,l,au. 1(l.1 4V <La'1_ limi'O'd . SH:lllT
I"ROTlCTtD. 0" I"ROTECTION S'· . .. ... Q" SHI'l . WI

,''' "1.10:, n o.oo "•.

IlGUlAttO fOWll SU!'PlJ
± 12V. 6 am p . "" C.n~ confW'Cl O'd I.. 1"".0.11"'1,,.. I I V 12
amp . Vol"g~ MI~"al>l~ ID· 14V . R~g~la"on .0 1' , S" .
8 ".16" . SlirT. WI , 23 ' rRICE, UD.OO u ,

/ SELEOTRON/ OS7~".

'1 . ",","U·l) ,._.. ''''' 110. 40 lO~ ...... 10

......... , 100 ...~'" Qu<pu< "" -'M . C'" L "1( ....

w,,~"",~U I ~

OJ . K .·sn n"..'IoMlnu·.'u....u 100· 1'>1> .....
v.,..~1 c""'."'..... (WI 4~h(.~_ <ond;'oon

"IIT~ Ul so
0). ".c.s n""'>MlTTI. "'.,~ ~I I 'ub<'<- ~nd "Y"~I

8' ~n<'''~w Sl l> ." "
' 4 , "c rown surn, 101 ~Ix>v~ UM"""''''<omp l~I .. I~

.."...~nd'~""" ~,, Sl l> ~

.s. •·,,,".c-, "'1'1' . ' cl n C.Y"~I ( 0...."'..... (WI 4
<_" lOO- I S(lMC[.c~" """"'<_" .(WI H I so
'6. f -') ".c·s ""'I , ,_ C......~l C"""."'1c'<l (WI
4 <_" . '00· ' .....
1k....... _ "'O...lI (;o,,(WI $1 9 SO
. , . l .l) ,,I,I< .S .IUIVlI '<>0 '>SO I(C ",'ot.""""" '....
'n~~...-cl "~ ~III~l><-' SIb ..
'1. ... , 1'(11\111 , )4. , U Me. N~.. SH <I"

M OOELAP-1
80, 40,20, 15 and 10 meters

$35.00

M ODEL AP-2
40,20. 15 and 10 meters

$30.00

M ODEL AP-3
20, 15 and 10 meters

$25.00
SHIPPED POSTPAID USA

SEND FOR FREE BROCHURE

RUDY PLAK
W6TIK .,. 1'64

PO BOX 966
SAN MARCOS CA 92069

antennas

!'iNN". RlSIOtNT rt.fAS( ..0.00 6 '11< S10lll T1Vl. 10U I'ItlCLS
AAE fOB, 0UlI WAJUHOUS(. 1'HlA.. r ... ,t,ll MlJICHAN
OlSl ACClRArE AS TO DBCRII'TION TO TK BEST Of 0UlI
IlNOWUIXL YOI.R ruKH"Sl MCli"«Y REfI.N)[O" NOT
"oATlSflW. MIN ORDUl sro co

1206 S. Napa Street . Philadelphia PA 19146

G&.G I ..d lo (Iuttonlu CO.
4 S·41 WARRlN ST. (lnd floor)
NEW\,ORI(. N\' 10001 rh.lll·161·460S

orlN 9"m to S pm

T••ms : F,O .B. NYC . 25 ' . depos" \''''~ o.de•. bal .."ce
CO O O' .em,1l .."c.. ,.. lull SubjeCl 10 1'''0' sa 'e a ..d
P"'C" Cha"g" W...,~ I".. u,..~- ........ SOc 10< """"!l~

~-rFIFt:TRf)NIt:~---------,

\

\
\

\

DIvIsion 01uoercc Indust"e s. Inc
P,O, 80. 2000. Peori l , Ill inoil61601

Unarco-Rohn
"

AT ROHN YOU GET THE BEST

If you have a Rohn 25G
Tower. you can convert it to
a Fold-over by simply using
a con version kit. Or. buy an
inexpensive standard Rohn
25G tower now and convert
to a Fold-over later.

Rohn Fold-overs allow you to
work complete ly o n the
grou nd w hen installing or
serv icing antennas or rotors.
Th is eliminates the fear of
climbing and working at
heights. Use the tower that
reduces the need to climb.
When you need to "get at "
your antenna .. . just turn
the handle and there it is.
Rohn Fold-overs offer un
beatable utility.

Yes! You can convert to a
Fold-over. Check with your
distr ibutor for a kit now and
keep your feet on the ground .

00 nOI allempl lO ra is e anlen na 0 .
anlenna su pport ne8r power Unes
You e.n be KILLED.

CHANGE, ADJUST OR JUST
PLAIN WORK ON YOUR
ANTENNA AND NEVER LEAVE
THE GROUND.

How You

Can Convert

Your Rohn

25G Tower to a

FOLD-OVER
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$69.95

$49.95

Model II TUOI

Model /I TUB

--

-

PLUS:
• State·of·the·art·CMOS lIeyer
• Sell completing dots and dashes
• BOlh dot and dash memory
. ' am bic keying With any squeeze

paddle
. 5-50 wpm
• Speed. vo lume, tone. tune and

weight con trols
• S,detone and soeexer
• Low current drain CMOS baltery

op erat lon-portable
• Delwee cuerter.incn iecxs for key·

Ing and outpul
• Keys grid block and solid sta l e figs
. WI RED AN D TESTE D FULLY

GUARANTEED LESS SA TTERY

$25.95 'RAC • KEY

ELECTRONICS. INC
1106 RANO BLDG.
BUFFALO NY 14203

"
Ih " ~",,", Kt,'tF

.L. .. ,,_:~~

" RA e

e .

RAe

-

Features:
• Advanced CMOS message memory
• Two (50 char. eec t n message

storage
• Repealtunct lon
• Records at any speed-pla ys bacll

a t any speed
• Longer message capacity

Ella mple: send CO CO CO DX de
WB2YJM W82YJ M K-then play
second message on contact-de
WB2YJ M OSL NY NY 579 579 Paul
Paul K

• Use fo r da ily OSOs or con tes ts

FEATURES:
• Twin paddle squeeze key
• EdrS heavy base- nan-skid feel
• Adjustable con/ac, spa cing
• Touch tens ion-comfort keying
• Smooth friction tree p addle mov~

ment
• Handsome crm/f/e t lnlsh base and

ncn red paddles
• Fflu~ way bmdmg posts
• Use WIth t ree CMOS lIeyer or any

/ceye'

AT YOUR DEALER OR SEND CHECK OR MONEr ORDE R.

Feal ures CMOS ELECTRONIC KEVER • Low CUtten t d ra in CMOS battery
• Sta te-o!, ' he·Brt·CMOS circuitry operation
• Self completing dots and dashes • Delull e quarler men jacks fo r keying
• Dot and da sh mem ory and output
• Iambic keying with any squeeze p ad· • Handsome eggshell wh ite base-

d ie woodgrain lop
. 5-50 WPM » comoect and portable 1·718 x 4-114 x

. Speed, volume, lone, weight & tune 6-1/4
contro ls. s idetone and speaker • Grid b lock & solid slate keying

MODEL TE122- same as TE1 33 less • Wired and rested- tully guaranteed
wet.tone. SOlid state keying $36.50 -less battery

MESSAGE MEMORY KEYER

F 1 Dolu ' . CMOS • ~, weigh!. ,on., .-olume ' u". contro" & Slderone "FICea ures: ,. SP'N.~

Elect ronic Keyer • $em ,..utom"toc "/)ug" oper"tlOn & s rr",g'" ~ l':r"'g-rH'

• StallHlf·rh~" CMOS ~'rcull'Y ~n~ s w"~h

• Sel' comple>''''g dots "nd dash.s • Lo w ~u"ent d" '" CMOS W I/&/}' ope'"Ion-porr"!)I,,
• BOlh dar .nd du h m"m ory • Delu.e qWlft", ",~h lackS lOt ~ "r"'g and ou ,pul
• IAMBIC ~ eymg witll an y squeeze p"ddle . Key s grid blo~~ . nd solid Sl. t" rIgs

5.50 wpm • Wir~ .nd resled-Iully guarenleed- I" ss bertery

•

Visa

I R

I

412 Houwl A ve., Lyndonv ille, N.Y. 14098

~.n<lIOf __w cotQI09!
53 !l1'1ipplNJ chor~ _....,.,. • NO C.O.D,"

* Records to two hours, color or block 6
w hite

* Records o ff tI,.~ o ir -record one pre
gram while watching anoth.!'!

• Camero inpu t 10 make your own
lopes

* Co n be used w it h optionoi l imer w hile
you Of. out

• Pause ccoercr tor ed i t irl9
.limite<l supply - rbese ~ 1.000 VTR,

w ere demonstrators (, come w ith new
WQ"onu~e ... ~499

S100 worrh of new blank l o pe will
be included 01 no exr rc chorge!

HAM
REPEATER

AUTOPATCH
Offer your club COMPLETE
emergency communlc.tlona

Commercial quality, gold plated contacts. plug
in, epoxy glass PC boards. 12 volt DC or 115 volt
At operation - Power supply included . Four
digit access - Single digit releases - field
programmable. Hybrid network - No switching
required. FCC certified telephone line coupler.
Auxiliary "In use" contacts supplied. land line
"call-in" signalling control contacts provided .
Price complete 1498 .. $3 shipping & handling,
Master Charge. Bank money order, or certified
check acceetabre.

Accessories: CE5-:lXl powered tone
pad -15Q BUS-COM sen-tcucneterecncne
powered mikefpad element - 134.15. ...M115

~IONROE ELECfRON ICS, Iro;C.

__ QUASAR VIDEO __
TAPE RECORDER SALEI

Bi ll; 0 Me

I Credit card it I
I E' p . dOIO •

• Signat ure •
Name

I Address IIC;ty_ State - lip
209 S.M,,,ic "," W. ....13]

"'-'df....d MA 021 SS _
1(&00) 225·...2&
(617) .::195-&260

..... R"eder SefYi~,,-see pa ge 27 I 163



The Datong FL 1 audio filter.

New Products
from page 32

with pre-cut and pre-bent leads.
You won't be pushing diodes
with puer-ntckec leads or the
wrong spread into the sockets,
damaging the contacts. For
this reason, if the 50 diodes
supplied aren't enough (un
likely), I recommend ordering
the extras from Drake. Since
the exira offsets beyond the
standard ones are set up on a
diode board , el iminati on of
diodes would requ ire the odd
ba ll offsets to be set up wi th
switches on the front panel.
That wouldn't be a bad idea,
anyway.

The power connector is a
2-pin Jones with the pins ex
posed on the back panel. There
ought to be a guard around illo
protect th e pin s from damage if
the unit is dropped. Recessing
would be better , bu t there isn't
room inside. Also, there should
be some kind of locking feature
to keep this connector from
Vibrating off in mobile opera
tion.

The accessory connector Is
very we ll thought out as to the
functions provided on it, but it
needs to be relocated to the
back panel and changed to a
type that permits a strain rel ief
on the cable.

Because of heat sink umtta
nons. the transmitter cannot
run continuously at 25 Watts.
This should never be a problem
in two-way voice operation, but
continuous RTTY or data trans
mission wou ld require ei ther
reduced power or additional
cooling.

Like almost all other
transceivers, the UY-3 puts the
encoder, if present , on the back
of the mike. That makes sale
phoning whi le in motion a
rat her uncertai n proposition.
The encoder keyboard lor any
mobile r ig should be mounted

on something th at is secured to
the vehicle, suc h as t he control
panel , to all ow operation with
one hand on the wheel and both
eyes on the road. The oft
proposed solution of stopping
to phone Is no answer if the
problem involves reporting a
drunk driver and keeping him in
sight unti l the police come up.

The UY·3 represents a big
step forward in filt ing a VHF
transceiver to th e needs of th e
amateur service. On the other
hand, th e fit isn't quite perfect
yet, and a lillie more tailoring
would be in order either on the
next product or after they take
another look at the placement
of the controls on the panel. We
hope Drake won 't be seduced
in the direction of copying any
of th e more spectacu lar but ir·
relevant features of compet ing
products.

We are unlikely to see a
transceiver of higher basic
quality , especially at ham
prices. In many of the most Im
portant performance specifica
tions, th ough, quality is as high
as ham applications require, so
that improvement is probably
not even definable. Variou s
added feat ures could be con
ceived to f it the unit to specific
operating situations, but the
accessory jack provides plenty
of hooks for doing such things
outboard .

I, for one, won't hold my
breath waiting for a better
transceiver to come along. R. L.
Drake Company, 540 Richard
sr.. Miamisb urg OH 45342;
(513)-866·2421. Reader Service
number 011.

John A. Carroll AB1Z
Bedford MA

USER REPORT: THE DATONG
Fl1 AUDIO FILTER

The audio fi lte r has become
an increasingly popu lar add-on

device in the amateur station.
The reasons are clear. Today's
amateur bands are becomi ng
more crowded as more and
more amateurs are l icensed in
the US and abroad, and more
broadcaster s and intruders
sneak onto our frequencies.
With the tremendous Increase
In aRM, amateu rs have had to
search lor ways to improve
reception abi li ty . To some ex
ten t, recent developments in
receiver design and construc
tion have helped, but untor
tunately there is a trade-off for
the improvement: It is expen
sive !

Aud io filtering has become
popular becau se it helps to
reduce the increased a RM, is
relatively Inexpensive, Is elm
pie to install in a receiver audio
line, and is an effective filtering
technique for every th ing ex
cept front-end overload and fn
termocutattcn.

The current state of the art in
audio fi lters can best be seen in
the Datong FL1 " Frequency
Agile" flIter. It is manufactured
in England and is truly the Rolls
Royce ct the c urrent filter
market. The FL1 has all of the
most advanced features avail
able in audio fi ltering, plus a
couple that are unique.

By tar the most unusual
feature o f t he FL 1 i s it s
remarkable automat ic notch
syste m. With this system in
operation, t he filte r auto
matically seeks out carriers
and heterodyne whistles and
suppresses th em. If, for exam
ple, someone plops a big car
rier near a frequency one is
operating on, he w ill hear th e
carrier for about a second, and
then it will practically dteep
pear, totally automatically. The
S-meter reading, of course, will
not change, but the operator
will not hear the carrier any
more and will hear t he signal he
wants to hear. This feature is
espec ially effec ti ve on 40
meters, wh ere it serves well to
combat all o f the broadcast
carri ers. I have had a s o s on 40
that would have been impossi
ble w it hout the FL1, and it
works well on other bands, too.
Tuner-uppers and carriers are
no longer a problem.

The fitter accompl ishes this
feat through a hi ghly ingenious
phase-locked loop syste m. Not
only does the phase-locked
loop system allow lor auto
matic notc h tuning during SSB
operation but it also provides
anot her featu re , a limited
automatic frequency-con trol
system which allows for easy
receiver tu ning wi th even t he
narrowest of bandwi dths. The
filter w ill crank down to a band
width of 25 Hz rather smoothly
and with no ringing, although it
is easy to te ll that it Is right on
the verge of ringing, especially

with high·speed CWo
In typ ical SSB operation, the

automat ic notch system is left
operable. SSB signals can be
either peaked or notched, al
though I have found that peak.
ing genera ll y works best. When
adjacent aRM and splatter are
severe, the automatic notch
system can be defeated to
allow for manual tu ning of both
th e bandpass width and the
cen ter frequency of the filter.
Here the FL1 has advantages
over many of th e audio fi lters
now available. First, th e gain of
the fi lter is independent 01
bandw idth . Thi s means that th e
bandwidth can be narrowed
w ithout affecti ng the gain of
the audio, whereas on many
fi lters it Is necessary to reac
just the volume whenever the
bandpass is narrowed. When
the FL1 bandpass Is set on an
extremely narrow setting, there
is a slight reduction in gain, but
not nearly so pronou nced as
with most other filters.

Second, and more important,
the bandwidth of the fi lter is in
dependent of its center frequen
cy. In some filters of the con
stant-e type, it is necessary to
alter the bandwidth whenever
the c ente r fr eq uenc y is
changed. This is not so with t he
FL1, and the result is a smooth
" feel" to the filter frequency
tuning which approximates re
ceiver tun ing itself.

The FL1 is more effective for
SSB work than other audio
fil ters I have tried. Normally, I
leave the filter in the automatic
mode when I am on SSB and it
does all t he work. It knocks out
any nearby carriers, CW or
RTTY, th at show up . When
aRM gets tough , though, I
swi tch to manual control and
adjust the bandpass and cen ter
frequency for maximum in
telligibili ty with minimum
bandwidth .

On CW, the automatic notch
ing system is normally left off
because it w ill ten d to notch
out the signa l one wants to
l isten to. The FL1 is very
smooth on CW, even at ex
tremely narrow bandwidths.
Th is is due to the fact th at it
contains a limited ate function
with a bandpass width of about
:!: 50 Hz, making the fil ter tu ne
smoothly across a wide range
o f cente r freq ue nci es . On
filters w ithout th is afc feature,
it is difficult to tune in (or notch
out) desi red si gnals at extreme
Iy narrow bandwidths due to
dri f t and varying frequencies in
a net or roundtable. On the FL1,
however, the ate action keeps
the f ilter on t he received signal.

Should you wish to operate
without the ate feature, all you
have to do is push in a button
labeled -atc and the function is
disabled . Normally, for CW
work, I use the fi lter in the peak
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OK's "Just WrtJp "TM tool.

position with fa irly narrow
bandwidth. It is then possible
to vary the center frequency
and tune across several CW
signals, even though they may
be practically on the same fre
quency. One ends up with a nar
row window which can be
moved up and down a number
of signals, letting in only the
one wanted. The filter works so
well on CW, even in heavy con
test operation, that I have
decided not to purchase the op
ti onal CW crysta l f il ters for my
new send-state transceiver.

The filter has its own audio
amplifier circui t which wil l
deliver about 2 Walls into an
8-0hm load. This is sufficient to
drive headphones easily and
speakers at all but the loudest
levels. Even with the volume
turned up high, the audio is
smooth and distortion-free . It
sounds very good in a pair of
B-Ohm stereo headphones.

The Ft.t has a comprehen
sive switching and control ar
rangement with three varIable
knobs and five push-buttons on
the front panel. The knobs and
buttons are large and eas ily ac
cessible, Which, in this age of
ever-increasing rra ntaturtza
non. is a pleasant Change. One
of the knobs controls the band
width and varies it from 25-1000
Hz in the peak mode and from
20-800 Hz in the notch mode. A
second knob controls the
center frequency, varying it
from 280-3000 Hz. The third
knob controls the volume and
is ganged with an adjustable
pot on the back of t he unit
which allows the input level
from the receiver to be preset at
any desi red level. This gives
considerable flexibility in the
type of headphones and eoeek
ers which can be used wi th the
Fl1, and it also ensures that
the audio level coming out of
the speaker will be constant
whether the Fll is on or not .

The tfve push-button swrtcn
es turn the unit on and off, turn
the etc function on and off, turn
the automatic notching feature
on and off, control whether the
filter is in the peak or notch
position, and allow the filter to
be left on but bypassed. One
Iront-panet t.Ep indicates when
the unit is on and another one,
labeled " lock," indicates when
the automatic notch has cap
tured a carrier on SSB or when
a signal has been correctly
tuned in and peaked on CWo
The headphone jack is also on
the front panel.

The unit is obviously of high
quality construct ion, with two
printed circuit boards and
quality components packed jn 
to an attractive, high-impact
plastic case. The unit is by
passed against rf, and I have
noticed no rf getting into it ex
cept on a couple of occasions
when I have operated the ampu-

t ier into extremely high swrs.
The FLI is a complex fil ter wIt h
numerous fu nc tions , and It
therefore is packed with parts,
including eight ICs, six tran
sistors, and eleven diodes. It re
quires power of between 6.0
and 16 volts at about 1QO.
300 rnA, depending upon how
much audio is needed. I use a
l ittle 12-V dc supply which
works quite well. Provision Is
made internally to plug in a
standard nine-volt battery.

The FL1 is a super fi lter, but
no piece of gear is perfect, and
this one does have some minor
problems. First , it uses iden
tical DIN jacks for the speaker/
headphone ou tput and for the
power supply Input. The filter
itself is protected against tm
proper plug-ins, but it might be
possible to destroy a power
supply it one accidentally
plugged it into the wrong jack.
Second, the unit is very light·
weight (a little more than 1Y,
pounds), and it will sl ide across
the ta ble when one tr ies to
push in one of the push-but
tons. I have had to weigh mine
dow n to get it to stay sUIi.
Th ird, t he price for the uni t is
somewhat steep at $179.95 (al·
though lately severa l o ther
filters have come out in the
same price range).

The Fl1 is , however. worth
the price. I have used both
home-brew and commercial
audio filters in the past, but I
have never used one that even
begins to compare to the FL1. I
have found that most audio fil
ters work well on CW but are vir
tua lly worthless on SSB, and
this is whe re the FLI shines. It
is far and away the best f ilter
for SSB work I've used, not only
when it is in the automatic
mode and doing the work itself,
but also when it is in t he
manual mode and one controls
the bandwidth and center fre
quency. And on CW, the Fl1
compares to any other filter I've
used until It gets down to ex
tremely narrow bandwidths.
There, because of its ate func
tion, it performs better than the
others. Since I have decided
not to purchase any of the op
tional crystal fi lters for my new
solid-sta te t ra nsceiver, t he
fi lter has prac tically paid for
it self already.

Audio filt er ing has been
proven to be ettectrve, and wi th
all of the f il ters coming out on
the market, obviously it is be
coming more popular. It is
somewhat surprising that more
of the manufacturers have not
included audio filtering in their
transceivers and receivers. Until
they do, we shall have to con
tinue using add-on devices, and ,
of those on the market today,
the Datong FLI appears to be
the leader. Datong Electron ics
Limited, Spence Mil/s, Mill
Lan e, Bramley, Leeds LS 13

3HE, England, UK. Reader Ser
vice number 062.

R. Stanley DIcks W8YA
Wheeling WV

OK INTRODUCES
REVOLUTIONARY WIRING

TOOL
OK Machine and Tool Cor

poration has announced "Just
Wrap''TM, a revolu tionary wiring
process and series of tools that
produce wire-wrapped connec
tions without prior stripping or
slitting of the wire insulation.
Designed to wrap on .025-inch
square post s, each too l carries
a 5O-foot spool of 30 AWG wire.
The tool will wire continuously
through any number of pins
(daisy chain). It is equipped with
a handy built-in wi re cuto ff and
is equally suited for point-to
point wir ing. Wire is available in
4 colors: blue, white, red, and
yellow.

For further information, con
tact OK Machine and Tool Cor
poration, 3455 Conner Street,
Bronx NY 10475. Reader service
number 05.

THE AD·1 AUTODIALER
You are fight ing bumper-to

bumper traffic during the drive
home after a hard day at the ot
fi ce. Suddenly, a car in the op-

pcerte lane swerves out of con
trol and causes a serious acct
dent. The confusion that results
does not allow you to take your
hands off the wheel for more
than a second or two. Luckily,
you recently installed an auto
dialer on your two-meter rig.
Only two buttons are pushed
(one to access the patch, an
other to dial the number) and
you are in touch with the near
est police sta tion. Not only does
the Advanced Electronics Ap
plications (AEA) AD-I autodialer
make autopatch operation
easy, but it also makes it safer
for you and your fellow motor
ists.

The AD-I resembles a normal
touchtone pad, except that it is
slightly th icker and heavier. The
tough black plast ic case con
ta ins the c ircui try necessary to
store and recall ten seven-cligit
numbers, provide easy call
back, and act as a conventional
touchtone pad. An additional
eight numbers may be stored in
a special factory-programmed
chip. The design makes hookup
to most amateur FM trans
ceivers a simple task.

The heart of the AD-1 is four
integrated circuits which pro
vide tones that will satisfy even
the most stringent repeater.The
keybo ard contains the ten
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The OSL Organizer.

numerals plus the' and # func
ti ons. The user gets a reaasur
Ing click when a keypad is
depressed. Other feat ures in
clude a small speaker so that
the output may be monitored,
as well as a periodic warning
tone when the unit is in the pro
gram mode.

The AD-1 comes with a four
pin microphone connector and
a short length of coiled cable.
Depending on the rig, it may be
Interfaced between the micro
phone and transceiver or
hooked to an accessory socket.
The push-to-talk method in
volves acoustical coupling. This
is a bit more awkward , but in
volves no permanent conn ec
tions other than a tz-vctt sup
ply. An internal potentiometer
allows user adjustment of the
output level. If you are only in
terested in acoust ical coupling,
then the AD-l P might be a good
choice. It is identical to the
AD-l , except for the fact that it
has only a speaker for output
and contains a rechargeable
battery.

The $129.95price might seem
high for an occasional auto
patch user, but with a bit of
imagination the AD·1 and AD-1P
could be incorporated in a vari 
ety of telephone projects. The
26·page instruct ion booklet
gives a fa ir description of the
various modes that are avail
able.

Autopatch operation has OI l·
ways been a great way to show
ofl the utility of ham radio. Now,
you can make it safer and more
fun with the AEA autodialer. Ad
vanced Electronic Application s,
Inc., PO Box 2160, Lynnwood
WA 98036; (206) -775-7373 .
Reader Service number A94.

Tim Daniel NaRK
Peterborough NH

THE aSL ORGANIZER
With today's more sophist i

cated rigs and less clutt ered
radio shacks, how do you keep
aSL cards neatly organiZed ,
well preserved, dog-ear resis
tant, and always on beautiful
display?

A specially designed orga
nizer is now available from Mil
Industries of Panorama City,
California. The aSL Organizer
contains heavy-duty plastic
pages with roomy 4" x 6" slip-in
pocke ts. Each page holds 6
cst,s (back to back), enhancing
their appearance by its crystal.
clear clarity. The sup-In pock
ets, accessible from the top,
all ow cards to be arranged or
rearranged quickly and easily.

The aSL Organ izer album is
specially designed to hold the
sup-I n pocket pages. It's a
beaufffu ! 9" x 14" three-ring
binder, richly padded in long
lasting "Brown-Hide" vinyl, with
a gold·printed inscript ion on the
cover and spine. Pages are
easily Inserted or removed.

For further information, con
tact Mil Industries, PO Box
44457, Panorama CityCA 91402.
Reader Service number M117.

THE XITEX MR5-100
MORSE CODE TRANSCEIVER

The increasing popularity of
microcomputers has done more
for ham radio than just improve
repeater control and advance
ATTY operati on. The Xitex
MR5-1oo Morse code transceiv
er will be of interest to the new
est Novice as well as the old
time CW operator. When used
with a standard ASCII or Baudot
terminal, it becomes possible to
generate and receive Morse
code at any speed between one
and 150 words per minute.

The heart of the MR5-1 oo is a
3870 microcomputer. It con
tains 2048 bytes of ROM which
hold the programming neces
sary to generate and copy code.
The result is a single MOS inte
grated circuit which wi ll convert
a Morse Input (de levels) on one
pin to a serial ASCII or Baudot
output on another pin , and con
vert a serial ASCII or Baudot in
put on a third pin toa Morse out
put on a fourth pin. By adding a
power supply, 8O-Hz filter, and
the necessary switching and in
ter facing, a complete transcetv
er is created.

The success of a dedicated
microcomputer lies in the quau
ty of the internal program. A
MR5-1oo owner doesn't need to
worry about being at the mercy
of the ROM's contents. Xt tex
spent several years developing
the most versati le approach
possible. The copy algorithm is
compensated to accept a wide
range of fists at speeds that will
meet anyone's needs. Most
code receiver systems assume
arbitrary values for the rela
t ionship between code element
spaces, character spaces, and
the dot/dash ratio. The MRS·ll)()
does not. It continually evalu
ates the received signal, all ow
ing speed sh ifts from 150 to 1
wpm, or vice versa, missing only
about five characters before
locking in on the new rate or
style.

The problem of generating
Morse characters is somewhat
more straightforward. The
MRS-1oo goes beyond the usual
Morse keyboard utility since it
contains a az-cnaracter FIFO
(First In, First Out) buffer. This
allows the operator to type
fast er t han the transmitted
code and results in a smooth,
clean signal. If an ASCII key
board Is used, it may be pes
sible to RUBOUT mistakes so
that the ham on the other end
hears perfect CWo

The MRS-l00 tested at 73
came assembled, in an attrac
tive 7-lnch by B-Inch by 3111-inch
black and grey cabinet. The
4J.page instruction manual In
cludes guidel ines for the as
sembly of the kit version as well
as information on hookup and
use. Ideally, the Xltex SCT·1oo
video terminal should be used
as the display device. However,
a Model 33 reretyoee was
pressed into service for our
tests. The hookup direct ions
left something to be desired if
you were not using an SCT·1oo
or an older Baudot machine.
The addit ion of a reed relay and
diode were necessary to get the
system up and running. The
frustration of interfacing was
soon offset by several hours of
enjoyable use.

The Extra class portion of 40
meters was the first testi ng
ground. The headphone jack on
a Kenwood T5-820 provided a

source of audio for the MRS
100, and soon I was "copying"
code at twice the speed I am ec
customed to. It was apparent
that other fellows were using a
com p ut e r, to o , s i nc e the
teletype was spitting out flaw
less text at 40words per minute.
I guess I was disappointed that
th is previously uncopyable
code did not contain secret
messages, so I soon found my
self tuning across the Novice
band . Needless to say, most of
the signals did not sound like
they were machine generated,
but the MRS·100 easi ly slid
down t o the uve-worc-per
minute range, copying the mls.
takes In addition to the correct
characters.

The Se arc h·Track -L ock
switch provides the operator
with three disti nct copy modes.
The search mode allows the
unit to synchronize and track
the received audio while output
ti ng the corresponding ASCII or
Baudot characters. If no tn
stant aneo us large shifts In
speed are anticipated, the track
mode may provide a more
stable output. The reduced cap
ture window allows a more
accurate determination of the
dot/dash and spacing decision
points. The th ird mode is a lock
type wh ich is useful when there
are freq uent noise spikes that
may be Interpreted as false
dots. When the operator switch
es from the track to the lock
mode, the capture window and
all internal decision points are
locked to their current values.

The threshold control, like
the seercn-treck-rock modes, is
best understood after several
hours of practice. I found that
the MRS·1 OQ would occasional
ly get locked at too high a
speed. By adjusting the thresh
old and the level of the input
signal, I was ab le to overcome
these troublesome quirks. The
input circuitry for the receiver
portion of the MR5-100 is rete
tively simple, yet the unit is able
to compensate for fading, even
when the signal is seemingly
overcome by noise. There is,
however, very litt le tolerance for
an adjacent signal. An active
fil ter circuit with an 8Q.Hz band·
pass provides slightly more tm
muntty to aRM, but I doubt if
the MRS-100 would function
well under contest-like conot
tions. In addition to the fil tered
CW, a complete ly regenerated
Morse signal Is available from
the local sldetone oscillator.
This provides a useful way to
set the threshold and input
levels.

A two·d lg it LED d isplay
shows the speed of the received
signal. This does not have the
versatil ity of the conversion
algorithm since there are a num
ber of ways that code spacing
can be set. When I used a 6 wpm
73 code tape as an input, the
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display read approximately 16
wpm. This is not too surpris ing
when you remember that the 73
tapes use a character speed
that is much faster than the
word speed. The display pro
vides a good relative indication
of speed, but I don't think it can
be interpreted literally in most
cases.

The sending portion of the
transceiver performed well. The
code speed may be set from the
keyboard or external BCD
switches can be wired to do the
job. The biggest problem is in
keeping up; luckily, the RUB·
OUT key on an ASCII keyboard
lets you lix errors that are
bound to occur if you are not
used to high speed typing. An
other deficiency involves Trans
mit/Receive switching. An ad
dendum to the Ins truct ion man
ual shows that a si ngle-pole
arnqre-tnrow switch must be put
in series with the rig's keying
line. This is in addition to the
Send/Receive switch on the
front 01 the MRS-1OO. One
switch is bad enough, but two
are cumbersome. This problem
could be overcome with a bit of
custom wiring and a relay; un
fortunately, Xitex gives no sua
cestrcns.

Old·timers may scoff at the
idea of using a computer to
send and receive Morse code,
but there are several aoven
tages to the MRS-1OO that
shouldn't be overlooked. It en
ables amateurs to transmit CW
messages and data at speeds
comparable to or better than
most amateur teletype opera
tion without the numerous FCC
RnY restrictions to contend
with. A "RnY emulate" fu nc
tion allows the MRS-l 00 to
transmit and receive predeter
mined code characters fo r the
DV or ASCII keyboard charac
ters not normally used in Morse
operation. Two stations using
MRS-100s could thus exchange
automated, high·speed t rans
missions that could replace the
need for legalized ASCII . Just
hook the unit to your computer
and start transmitting.

If YOU're just a beginner in the
world 01 ham radio , the
MRS-l00 can help to improve
your fist. It's amazing how much
difference it can make when
you see the results of your send
ing printed on the nY. Finally, a
code computer can allow non
hams to share In the excitement
of CW operating.

The MRS-l00 is available in
three forms. An assembled ver
sion costs $295, while a cern
crete ki t goes lor $225. A parti al
k it consisti ng of the mtcrocom
puter components and ci rcuit
board can be had lor $95. Ap
proximately $70 worth of addi
tional parts are needed to com.
crete the partial kit. As comput
ers become commonplace in
the ham shack, we are bound to

hear a lot more comments like
"Keyer here is a computer; It
copies the code, too." With the
MRS-l00, you can brag about
your automated station at any
speed between 1 and 150 wpm!
Xitex Corporation, 9861 Chart·
welf Drive, Daflas TX 75243;
(214}349-2490. Reader Service
number X3.

TIm Daniel N8RK
Peterborough NH

HUSTlER INTRODUCES NEW
TEN·METER VAGI ANTENNA

A new beam, designated the
10-MB-4, is the conclusion of ex
tensrve design ref inements of
previous beam technology. The
result is a four-element yagi op
timlzed for best directivi ty, ex
cellent tront-to-back rat io, and
maximum gain through selec
tive element spacing and pre
cise ly reso na te d e lement
length.

The 10-MB-4 employs a gam
ma match teed system and is
fully adjustable for a 1.2:1 or
better swr at resonance.

The mechanical structure of
the Hust ler l().MB-4 is ruggedly
designed to withstand severe
weather yet light enough to be
accommodated by a TV anten
na rotor. The entire antenna is
constructed from high-strength
aluminum tubing and can be
easily grounded tor lightning
protection.

For further information, con
tact Hustler, tnc., 3275 North B
Avenue, Kissimmee FL 32741.
Reader Service number H36.

THE HEATHKIT
DEVIATION METER

Have you ever had someone
tell you that you we re over
modulating on your two-meter
FM rig? One solution to ever
modulation is the new Heath
kttTM Deviation Meter Kit
(IM·4180) from the Heath Com 
pany. This deviation meter can
be a useful addition for anyone
who operates FM equipment.
At a cost of $149.95 it is not for
everyone, but it will permit
more amateurs to check their
equ ipment 's deviation levels
accurately.

Construction
The kit can be constructed in

two or three nights. Only two
printed circuit boards are used,
a main c ircuit board and a con
verter one. All components [ex
cept the front-panel controls,
the trent-pane! jacks , and the
meter itself) are mounted on
these two circuit boards. The
Iront push-button switch as 
sembly solders di rec tly to the
c i rcui t board and simplifies
assembly. The kit uses eight in
teg rated circuits which are
mounted using IC sockets. Six
of these are RCA COS/MaS op
erational amplifiers which help
minimize current drain but re
quire cautious handling.

The main circuit board holds
all of the circuitry except lor the
converter circuitry and the
trent-panel mounted items. The
converter circuitry is mounted
on a separate c ircuit board
wh ich is mounted in a sh ie lded
enclosure on the rear of the
front panel.

Calibrat ion
The alignment and ceubre

t ton requ ires only one piece of
external equipment. The devta
tion meter's local oscil lator can
be aligned using a frequency
counter or a standard FM
broadcast receiver. The trent
panel meter is used lor enqn
ment and calibration metering .

Operation
The deviation meter requires

ten AA cells tor operation. The
manual Indicates an operati ng
life of about eighty hours for
either zinc-carbon or alkaline
c e ll s. A battery chargerl
eliminator for use with nicker
cadmium batteries is an op
tional accessory. Battery volt
age can be checked by the use
of the Iront-panel BAD push.
button.

A tune switch allows you to
peak the meter indicat ion using
the main- and nne-tun ing con
trots. The fine-tuning control is
a potentiometer which controls
a varactor diode in the local
osci l la tor. The fine-tuning con
trol simplifies tuning at VHF
and UHF frequencies. Opera
tion from 25 to 50 MHz uses the
local oscillator fundamental
output, bu t operation from SOto
1000 MHz uses the local oscil
lator harmonic outputs. A dual
gate MOSFET is used as a
variable frequency osci llator.
This Is a diode-protected de
vice, and while no precautions
are given in the manual , I ad
vise caution when installing
this transistor, since the one I
installed fai led to operate. A
replacement was installed with
no problem. A hot-carrier diode
is used as a trequencv-convert
Ing mixer. An i-f gain control is
provided on the front panel to
contro l sensitivity. Between 50
and 500 MHz, the deviation
meter has a minimum senstnv
ity of 35 mV. Ac curacy (fu ll
scale) is specified as plus or
minus three percent.

Meter ranges of Q.2, Q.7.5,
Q.20, and 0-75 kHz peak are
selected by front-panel pusn
buttons. The 0-7.5-kHz range is
useful fo r setting the FM oev!e
tion of amateur equipment. The
a·2-kHz range uses a low-pass
Illter and is most useful for ad
Justing continuous tone-cooed
squelch systems. Thedeviation
meter uses a pulse-counti ng
detector operating at a 2QO.kHz
i-f.

A speaker output jack is pro
vided lor an external speaker
(no internal speaker is pro-

vided). The audio amplifier pro
vides 100 mW minimum into an
8-0hm speaker. A trent-caner
switch selects a de-emphasis
of 750 us for two-way radio, or
75 us for standard FM bread
cast. This de-emphasis switch
affects on ly the speaker out
put.

A scope output is provided
on the front panel. This output
provides a nominal 13-mVlkHz
peak superimposed on a dc
voltage of about 2.7 volts. This
output perm its you to mon itor
the input for cli pping wh ich
would not be apparent from the
meter reading.

Conclusion
I enjoyed constructing my

Heathkit deviation meter and
find it simple to operate. Its per
tabl lity makes it Ideal lor
checking the local repeater or
your fr iends' equipment. I par
ticularly like the ease with
which subaudible tone levels
can be checked . Heath com
pany, Benton Harbor M/ 49022.
Reader Service number H5.

Bruce A. Beyerlein WB9WFH
Waukesha WI

THE ISOPOLETM
AEA (Advanced Electron ic

Applications, Inc.) has devel
oped the ISOPOLETM, a new
vertically-polarized, omntotrec
tional, gain-type base station
antenna which provides trUly
superior perlormance over any
other low-cost antennas now in
the marketplace. ISOPOLE's

I

AEA's ISOPOLETAI.
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HeathkIt's new catalog.

Xltex 's ABM·l00 code converter.

TEN·TEC'S MODEL 232
SWITCHERI25

W ithin recent years, t ran 
si stor switching power supplies
have come in to wide use for
sophisticated electronic equip
ment . They are characterized by
the use of high frequency trans
formers and transistor switch
ing to produce the regulated
output vol tage.

Switching power supplies are
more complicated than the coo
vent ional cees.trensrstor types
and are more expensive. How
ever , they offer many acvan
tages over conventional types.
Some of these are greater ettr
crencv, cooler operat ion, lighter
we ight, excellent requtat ion,
protection against overvoltage,
better reliab ility , and the
capability of being powered by
117 to 230 volts, either ac or dc.

Ten-Tee has announced a
state-or-the-art switching po wer
supply , the Model 232. It can be
used to power any 'ten-tee
t ransceiver or any other 12 V de
system, with cu rren t require
ments up to 25 Amperes .

In operation, the 117- or 230·V
ac input is first rectif ied to ap
proximately 160 V dc, plus and
minus, using a doubler for 117 V
ac and a bridge configuration
for 230 V ac. This high uc volt
age is applied to a switch ing cir
cuit to produce pulses at 25
kHz. The internal oscillator that
applies the switch ing signal to
the transistors also adjusts the
pulsewidth in accordance with
a feedback circuit from the out
put li ne, so that the average
value of the pu lse train is 13.5
volts, plus a small amount of
loss. The putsewrdtn-controuec
signal is then rectified and fil 
tered to the ta.s-vcrt output. No
heavy 6O-Hz power transform
ers are needed with this system,
and shou ld the switcher stop
oscill at ing, the output VOltage
drops to zero instead of a high
dc value.

The Model 232 complements
the OMNI transceiver series in
cabinetry and cable and con
nectar compatibi l ity. For further
information, contac t ten-reo,
Inc., Seviefllille TN 37862.

tems, and much more.
New products in this ca ta log

include the An-rn-One H89 corn
puter with floppy disk storage, a
ttve -ant en na rem ote c o ax
switch for use in amateur rad io,
a 3V2-digit autoranging multi
meter, a low-priced dc·to-5-MHz
single-trace oscilloscope, a cor
table sonc-etete YOM for the
hobbyist , and professional
quality audio equipment.

For further informat ion, con
tact Heath Compan y, Depart ·
ment 350-880, Benton Harbor MI
49022. Reader Service number
H5.

1'I. -wavelength antenna to pro
vide maximum theoret ically ob
tainable ga in lor a dipole. All rl
connec t ions are protected from
the weather. The ISOPOLE is
pre-tuned at the lactory so that
the user can obtain an a·MHz
bandwidth by following the stm
pie assembly instructions. The
ISOPOLE is intended for instal
lation atop a standard TV mast
(no t supplied) and is packaged
in a T ' x T ' x 29" shipping con
tainer .

For further information, con
tact Advanced Electronic Ap
plications, fnc. , PO Box 2160,
Lynnwood WA 98036; (206r775
7373. Reader Servi ce number
A94 .

NEW HEATHKIT CATALOG
AVAILABLE FREE

A completely new 9&page
catalog, describing nearly 400
electronic kits designed tor the
co-tt -ycursetter. is now avail
ab le from Heath.

Product categories o ffered
include electro nics learning
programs, test instruments,
convenience and security prod
ucts for the home, stereo corn
ponents, color television, auto,
marine, and atrcrett acces
sories, personal computer ave-

MICROCOMPUTER·BASED
CONVERTER TRANSLATES

ASCllfBAUDOT/MORSE
A new single-board code con

verter, designated the ABM-1 00,
is now availab le hom Xitex Cor
poration for tran slating be
tween ASCII and Baudot or Bau
dot and ASCII . Utilizi ng a pair o f
MK-3870 si ngle-chip mtcrccom
pulers, the board provides two
independently programmable
serial data ports which are inter
nally connected. Programming
is accomplished using on-board
DIP switches for selec ti ng the
baud rate, line length, and data
format for each of the two ports.

Eight different baud rates are
provided , from 110· to 1200
baud ASCII and from 45.45- to
74.2-baud Baudot. Output tine
lengths 01 either 40, 64 , 72, or 80
characters are also selectable.

Other features include a built
in FIFO bu ffer, interfaces for
both RS·232 and 20/60-mA cu r
rent loop operations, and speed
conversion capabili ty.

A third port is provided for
t ranslati on between Morse
code and either ASCII or Bau
do t. This permits the generation
and decoding o f Morse signals
(dc levels) using convent ional
ASCII or Baudot equipment.

For further informat ion , con
tact Xitex Corporation , 9861
Chartwelf Drive, Dallas TX
75243; (214r349-2490. Reader
Service number X3.

•

•

terns of most compet it ive an
tennas. On-the-air f ie ld tests
have shown a substantial signal
improvement in favor 01 the
ISOPOLE when switching be
tween the other competitive
antennas and the ISOPOLE.

The ISOPOLE's unique new
design fea tures a double 
decoupled , cente r-dnven,

•

• »XIT€X CORP.

revolutionary double-cone de
sign results in virtual elim ina
t ion of the major problem plagu
ing other base-driven vertical
antennas. This problem is the
inadvertent and unwanted cou
pling of rl currents onto the sup
porting structure and the shie ld
of the f eed l lne , seriously
degrading t he rad iation pat-
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the W6TOG
RECEIVER MODIFICATION KITS

INCREASE SELECTIVITY
IMPROVE SENSITlVlTY

LOWER INTERNAL NOISE
COMBAT BLOCKING

FROM LOCAL SIGNALS
TS-520 KIT , , $27,50
TS 520SKIT .. , . . , 32,50
TS·820 & 820S KIT _. _. . 3450
TS-82O MIXER KIT _ 2750
TS·12OS KIT . . . . . . . . 32_50
R-82O KIT . . . . . . . . 3450
FRG-7000KIT. . . . . 3250
fT-101 SERIES KIT.. , 32,50
fT-101ZDKlT ... 34,50
FR 101 SERIES KIT _ 34 50
fT·301 SERIES KIT 3450
fT·901 SERIES KIT 3450
ATlAS,2100R215X KIT 3450
ALDA -1030R lOS KIT _ 32 50- - - *- -

MAGICOM
PROCESSOR

MODIFICATION KIT
INCREASES AUDIO PUNCH

.MPROVES
PROCESSED S PEECH QUAUTY

Kantronics' Field Day
Morsejradioteletype reader & speed display

T$ ·52O/ $ 42.50
T$-82O/$ 27.50

NEW
T$.120/$ 42.50
DRAKE T4XC 52.50
DRAKE TR7 42,50

only
$449.95

The "MAGICOM" provides up to
6dB increase in output with
smooth . clean. non-distorted audio
and more pen e tr at ion fo r tho se
pile-ups. Easy insta lla tio n, (No
Ironl panel elrereuonl
---'-- * - - -

HI POWER
KITS

SEND FOR PRICING
AND INFORMATION >"'S33

INCREASE OUTPUT POWER BY 3 0110

Set of (2) 6146-W final tubes
Plate ra.ling 4QW per lube

GET MORE DRIVE FOR
THOSE HI POWER AMPU FlERSTIl

TS·52O /52OSQRO KIT .. $39.50
TS·82O /82OSQRO KIT ... 39.50

10"" OFF ON KIT ORDERS
TOTALING S75.000R MORE* -'-'-----'-

12Q'l Ea.t Z3rd St_
~. Kar.- 66044
v.r. llCa!Pt~. M.ostIr 0lMgl!.check an:! rnonoiy orden..

1142 KANTRONles
The Ughtwe;ght Champs

f'honl> 913842-7745

Kantronics' Field Day morse code/teletype reader reads code signals right
off the air. Its powerful microcomputer system picks out signals, computes their
speed and even reads sloppy copy up to 80 words per minute .

The Field Day is simple to use. Vou plug it into your station receiver just as
you would a set of headphones. Code and teletype conversations are converted
from dot s and dashes to standard alphanumerical text. The text advances from
right to left across ten big ~ inch displays.

The F ield Day displays incoming or outgoing code speed for you at the touch
of a button, right on the front panel. The Field Da y is enclosed in a compact,
lightweight package including speake r. HWD 3.44'" by 8.50" by 9.25", The Field
Day has the features that make it a truly great code reader. Write us for a
complete Kantronics authorized dealer list.
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editorial by Wayne Green

W2NSD/i
NEVER SAY DIE
from page 20

just encourage them 10 waste
more ... like the government.

The League can make money
so they will be able to do the
jobs we expect them to . .. such
as get amateur radio estab
lished on a good looting in most
of the Third World countries .. .
and put up a more intelligent
battle against FCC rules which
are harmful. To do this, they
need someone running the
place with some business back
ground and, as far as I can see ,
they don't have it.

The ads in QST should bring
in about S3 million per year ...
and so should the member
ships. Books should bring in
another $1 .5 million, at least.
With expenses around $5 mlt
lion, thai should leave a good
supply of money for ARRL ac
tivities and lobbying.

22O-USE IT OR ELSE
The makers of marine radio

equipment certainly showed up
the CB manufacturers for a
bunch of yokels when it came to
grabbing 011 a chunk of a ham
band for commercial use. You
can put me down as paranoid
for thinking of the job as an ac
complished fact, but we'll see
what the bottom line is when all
is said and done.

The CBers, led by the ex-Hy
Gain people, got the idea that
they could sell everyone on CB
rigs again if they got a new CB
band opened up. And this one
would be bigger and better than
the 23 channels that were then
making them rich. Quite a bun
dle of money was poured into
the effort, and it looked as
though It might just make it. It
would be Interesting if an In
vestigative reporter could spare
the time to try to find out where
a whole bunch of l o b by
money was spent on this pro].
ect. It went first to the EIA, as 1
understand it. Then I noticed
that a chairman of the FCC
started acting very strange, be
ing totally convinced of the
need for a CB 22D-MHz band
despite the contrary advice
from his technical staff. Was
this a coincidence?

In my younger days, I used to
think well of everyone and be
very surprised when I dis
covered that things were not
always what they appeared.
Then, as I looked more careful
ly, I found that things are
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seldom what they appear. And I
think this holds in spades for
politics and our beloved govern·
ment.

And why, if this chap were not
in the lobbyists' pocket , did a
major equipment manufacturer
at the time want to bet with me
that 220 would soon be a CB
band .. . as he was bringing out
a new 220-MHz transceiver?
And why did the FCC chairman,
who then went on to the White
House staff, keep the pressure
on for the CB 220 band? Why
would he care any more about
that once he was out of the
FCC?

The maritime equipment
manufacturers have long
wanted to get the ham nO-MHz
band for marine use. Think of
the radios some four million
pleasure-boat owners would be
buying! Now, I don't know how
they managed to get their way
with the US WARC preparatory
group, but they pulled the
sleeper of the decade on ama
teur radio when their plan sud
denly appeared in the finished
report .

Amateur groups have been
furious about this, pointing out
that the whole thing was totally
illegal. The final report was
made on matters which had not
been through the legal hurdles
prescribed by the Adminis
trative Procedures Act -with no
Notice of Inquiry and the usual
fact-gathering and discussion
stages. No, this crafty (pardon
that!) bunch kept the whole
thing under wraps and never
gave any opportunity for op
position .

The 22Q.MHz amateur groups
are pretty upset over this coup.
They've tried to get some
satisfaction from the FCC, but
have been thoroughly put down.
My contacts with the FCC tell
me that we lost a lot more than
we ever thought when the ham
manufacturers refused to coop
erate with each other in the
linear opposition hearing . . .
and then the ARRL's counsel
Booth harangued the Commis
sioners at length , putting them
down.

The League is acting as
though it is part of the con
spiracy, telling the 220 groups
not to worry-everything will be
all okay. Yes, I'm aware that
some of the ARRL directors are
going around to c lubs saying
that I don 't know what I'm talk
ing about . . _but you notice

that they never challenge me
face to face. I have in my files
copies of leiters from ARRL of
fi c ials to 220 clubs which say
not to worry . . . that the FCC
has assured them that all is
okay for the ham band at
WARC.

My gradually-developed para
noia suggests a rather different
story. It tells me to be careful of
news like that and to look for
the gimmick. In this case, let's
look at a scenario. Let's sup
pose that there is a group that
wants more frequencies lor a
new maritime band. Let's sup
pose that this group knows
damned well that even without
any lobby hams can be difficult
to put down, so their best ap
proach is not to go the CB route,
but to slip something through
the back door. We've already
seen that they are pretty shrewd
at this. I don't think anyone has
even figured out who managed
the sneak play with the WARC
position or how it was done.

Next , let's assume that th is
group is not stupid enough to
think that a lot o f other coun
tries thousands of miles away
from us and with no substantial
pleasure-boating population
are going to jump at this prop
osition. In other words, anyone
above the grade of moron is go
ing to know that this proposi
tion Is not going to stand the
ghost of a chance of becoming
internat ional law as a result o f
WARC. The band Involved is a
television band in some coun
tries and is not even a ham band
in much of the world.

Okay. Now we see that some
group spent a lot of time and
effort (that means money) get·
tlng this into the US WARe post
tron . Knowing that it would be
defeated at WARC, why did they
invest so much? Well , there is a
ki cker known as a footnote. The
US delegation at WARC can
say, shucks fellows, we're sure
sorry you didn 't go for this fan
tastic band which we need des
perately for our four million
pleasure boats, but we agree
with your right to decide these
things on a one-country, one
vote basis. We also ask thai a
footnote be appended to the
allocations table reserving the
right for the US to do as we pro
posed. A bunch of boats in the
US on 220 MHz wtth row-pew
erec equipment is no ha ir off
anyone in Lesotho, so we get
our footnote ... and we also get
a new maritime band ... and
lose a nice ham band.

It is going to be more difficult
for the maritime equipment
manufacturers 10 keep this one
moving if we get busy and
populate the band. But we've
been sporting " 220, USE IT OR
LOSE IT" buttons for several
years, and the act ion is stili
scanty. Slogans and guilt are
not people movers. We'll have

action on 220 MHz when
enough amateurs are con
vinced that they should spend
the lime and money to buy or
build equ ipment for that band
... and not belore.

You get people to do things
when they think it is to their
benefit. This Is why I was so op
posed 10 the very concept of
what was jokingly called lncen
live licensing . .. which was
anything but that in its original
concept. You get people to do
whal you Ih ink best only when
they agree that it is going 10
benefit them. I think this holds
for using 220 MHz, and thus 1
propose that we do something
about this.

The nO-MHz groups have
been particularly derelict In
their approach 10 the situation,
and if the consequences were
not so severe for amateur radio,
I could almost enjoy their
discomfort now that they see
the band slipping away from
them. For the most part , these
groups have been smug and
cliqui sh. They've found a band
where they are not much
bothered with the rising tide of
idiots and kooks who have been
making life miserable for some
of the 2m repeater owners.
They've felt that secrecy is the
best answer in order to protect
their private preserve. So we see
little written for magazine publi·
cat ion and little in the way of
reported accomplishments from
these groups.

The result of this snobbery is
that there are but a few hundred
repeaters on 220 MHz and a very
few thousand users. When you
talk with these people, you find
that their react ion is almost
universal , .. lhey think 220
MHz is fantastic, but please
don't tell anyone. They like It as
It is and don't want the screw
balls from two meters to come
up and get their ki cks.

Well , fellows, you have to
make a choice. You have to de
cide whether it is worthwhile 10
keep the band for your little
group and keep it a secret
... and possibly lose it com
pletely ... or whether it Is get
ting time 10 open up 220 to
everyone and perhaps be able
to save it.

I think that we shou ld be able
to work out some practical sol u
tion to the Iruitcakes who mess
up repeaters. Little has been
written o f a constructive nature
about this, and it is a situation
that rea lly needs to be tackled. I
get tapes from southern Califor
nia of some of these goings on,
and it's almost enough to get
the Ku Klux Klan out recruiting.
I don 't know how those fellows
are able to put up with that crap
without wringing a few necks.

22Q-MHz repeater groups do
f ind some substant ial benefits
to the band. Their repeaters are
generally ab le 10 coexist with



most commerc ia l band repeat.
ers without anywhere near t he
severe in termod problems from
which 450·MHz repeaters often
suffer. There are still a lot of
repeater channels ava ilable on
this band . . . so perhaps this
might be t he place to put some
of the needed experimental reo
peaters which will give us ac
cess to the lower bands.

I'm still enthusiastic about
developing cross-band repeat
ers which will let us remotely
access repeaters hundreds o f
mil es away. I'd l ike to see
repeaters which could double
as remote base stations cross
banded to the other ham bands,
including the OX bands. With
the remote tuni ng system built
into the Icom 701, we have a big
start in t hi s direction. We'd
need some scheme for lndlcat
ing the frequency used via the
repeater . . . and some way to
turn t he beam .. . le t 's see
some articles.

When you come down to it ,
articles in the ham magazines
are the answer. You do the in
venting and the pioneering
then write about it , po inting out
the fun and things which can be
done. These articles will get t he
action we need. Where would
two-meter FM be today if 73 had
not publ ished hundreds of ar
ticles, several books, and got
ten the word to everyone about
the fun they we re missing? Old
timers wi ll remember that the
fi rst reaction of most hams was
that they didn't wan t to read
about it -didn't want to be
bothered. But they eventually
did read , and then began to read
more, and eventually t hey tried
it.

With art icles on what is going
on, with articles on new ideas
and circuits, wi th articles on
new equipment which is avail
able ... with all this, we wi ll
spark interest in hundreds ...
t hen thousands ... tens of
thousands . .. and we jus t
might make it. It 's in the hands
of the 220 groups. Write about It
or write it oft. 1guarantee that 73
will try to publ ish as much good
information about 220 as possi
ble.

WARC REPORT
Senator Goldwater, apparent

ly concerned over the conflict
ing report s about WARC, reo
quested the Library of Cong ress
to prepare a report on the mat
ter. The Library's Congressional
Research Service (CRS) did
some look ing in to the situation
and reported, "The official US
approach to the .. . conference
could be characterized as one
o f ca utious ap prehension.
There has been a change in
public stance since early May;
unti l that t ime, Department of
State off ic ials, especially US
WARC delegation members,
had been expressing a degree
of op t imism."

The study went on to say that
Thi rd World opposition to the
US proposals "may prove a con
siderable challenge to US pen
cymakers and representat ives."
The problem here is that pol itics
is involved rather than technical
considerat ions. The report said
that "the US delegation is not
totally pessimistic about the
conference's outcome."

Several past ITU meetings
tu rned frui tless because the
Third World nations refused to
en ter technical discussions, but
insisted on using the ITU to ex
press thei r political views and
frustrations.

No one can say how th is con
ference may work out, obvious
Iy. But the preponderance of
evidence and project ions o f
past actions are certainly not
comforting.

MORE FAKE HAM GEAR
BEING SOLD

La s t year , an outfit In
Houston, Texas, came out wit h
a police radar jammer, calling it
amateur equipment because it
had a transmitter bu ilt in . The
only purpose of this equipment
was to jam radar. We surely
don 't need more illegal equip
ment bei ng sold under t he false
pretense that it is for hams
when the fac t is that it is in no
way intended for ham use.

Now th is fi rm, Microwave
Devices, Inc. , has a new and Im
proved model which is being
promoted as a ham transceive r
for either X or K band . The dial ,
which used to be calibrated In
mph (the speed it would in
dicate on the police radar uni t),
is now calibrated in audio tre
quencv. What a rip-off of ama
teur radio!

It isn't even necessary to use
a transmitter to give pol ice
radar units a false indicat ion of
speed. We ran an article a cou
pie of years ago showing how to
build a completely passive unit
which would both ind icate the
presence of radar and return a
reflected modu lated signal to it
showing the speed of your
choice. I presume that most of
the people who bu ilt this fiend
ish device are put away safely
now In various prisons around
the country after discovering
that pollee have no sense of
humor. Eventually, every user
just has to give t he fuzz an in
d ication of 200 mph while driv
ing along at 25 mph. The radar is
ri gh t, and the court bel ieves it ,
no matter how rid iculous. Any
driver going 200 mph should be
put away.

Th e recent cases where
police radar units were able to
c lock a house at 80 mph has
hu rt the reputation o f radar a
bit. And not a few hams have
been hauled before judges who
have had no knowledge of or
even interest in discussing the
question of false readings on

radar units, even when allempts
are made to offer proof that a
mobile ham rig can th row radar
readings almost anywhere.

I'm no fan of po lice radar. Go
ing slower than normal, namely
55 mph, may save gas, but it
sure wastes a lot of my time,
which is far more valuable than
the cost of t he gas involved.

The car magazines have ex
ploded the gas-saving myth
anyway, by pointing out that the
amount of gas saved by driving
at 55 mph instead of 65 mph is
far less than we would save if
we increased the pressure in
our tires by one pound! And as
far as saving lives, when you
look closely at the actual
statistics, you fi nd that we are
losing more as a result of the in
attention brought on by driving
55 mph on 100-mph roads. They
have not put any speed l im its at
all on roads in most European
countries.

POLlCE RADAR HElD
ILLEGAl!

A Was hi ngton DC c ou rt
recently heard a case against a
chap who had been arrested for
having a radar detector unit in
his car. The court spoke out
against this quite c learly. The
judge drew the parallel of a
dr iver who kept a pair of
binoculars on the seat beside
him to look ahead and spot
speed traps. Can the law be in
terpreted so that the c it izen can
be prohibi ted from carrying
binoculars in the car?

But that was only a small part
o f the judge'S comments. He
went on to point out that police
use of radar is an intrusion by
the government w ithout a
search warrant issued on prob
able cause describing the place
to be searched and the persons
or th ings to be seized. He fett
that this was clearly an un
warranted search since there is
no consent to such a search.
The judge said that a citizen
using the highways in a vehicle
has a right to know whether or
not the government is monitor
ing his ac tions.

Th u s , wit h no positive
evidence that a crime is being
commi tt ed (speed ing) , the
police have no right to search
you with thei r radar to get
evidence against you of this
crime.

The court felt that the pol ice
infringed upon t he ci tizen's
rights under the First Amend
ment, the Fourth Amendment,
the Fifth Amendment, the Ninth
Amendment, and the Tenth
Amendment to the Constttu
tion, and that the infringement
constituted an invasion of a
citizen's privacy, a denial of a
citizen's right to know what
officials of the government are
doing, an illegal search and
seizure of the c itizen's property
in an electronic sense, and a

violation of the c it izen's rights
as retained by the people.

Lawyers may want to refer·
ence The Daily Washington Law
Reporter, July 19, 1979, page
1257.

MICROPROCESSORS
AT WORK

Well , when I started running
microcomputer articles in 73, I
warned you that these fiendish
little cont raptions would find
their way in to our radios ... and
they have.

Recen tly, w hen I fi nally
managed to con learn ou t of a
701 for a test, we plugged it into
the ETO 374 linear and a Wilson
tribander beam up on a Rohn
tower and had at the OX. Mercy
me, as the CBers say, what a dif
ference!

It took hard ly any time at all
to get used to be ing able to tap
out the desi red frequency on
the remote control unit. I 'd hit
14.2000 and zap, the rad io
would be right on 14.2000 MHz.
To tune up the band, alii had to
do was push t he UP button and
it would advance 100 Hz at a
time ... or if I held my finger
down, it would skip on up the
band. I soon got used to stop
ping on the next voice tuned in
almost right on channel. If it
was some choice OX, but in a
contact, I just would touch the
MEMORY, WRITE, and #1 but
tons .. . and tune on up the
band. Then, every now and then,
I would check the OX channel by
touchi ng MEMORY, READ, #1
and the rig would pop back on
the desired channel.

Hey, maybe ten meters is
open ! 28.5000 and click-click,
I'm listening to ten . Hmmm, I
must not forget to switch the
band on the linear. To cover the
band quickly, looking for sig.
nars, I'd switch to the 1-kHz scan
position and let 'er rip. Nope,
dead . .. so let's go to 21 .2500
and check fifteen. After working
my way up the band, checking
out a few Gs and DLs, I'd run in 
to a JY and a J6, both rare
enough to warrant some pa
t ience. At the fi rst break of
either of these stations, I gave a
short call .. . and no answer.
Damn, I forgot to switch the
linear ! More wait ing for a break,
bu ttoni ng back and forth be
tween memory 1 and 2, check
ing both chan nels ... then tun
ing on up the band, l istening for
more OX . . . back to the two
channels again. I f inally got
both of 'em.

A PUBLISHING CAREER?
You could do worse. In fact,

most people do a lot worse.
Desp ite t he cutbacks in employ
ment at the ARRL, amateur
rad io pub li shing is doing wel l as
an industry and is both fun and
profi tab le . . . an excellent com
bination. The staff at 73 has
grown from about five ten years
ago to 110 at present , though
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PETERBOROUGH FLEA MARKET

Here are some of the pony rides . . . note the country background !
Peterborough is a smalf town, and just one-nett mile from the center
of town you start getting into the fores ted areas. Though only an
hour from Route 128 around Boston, Peterborough is a rural area.

our readers, since they voted Dr.
William C. Hess W6CK's article
of the same name the best In
our June issue. Enrich the
author of your favorite article by
$100 by using your Reader Ser
vice card ballot!

Aline Coutu, our advertising manager, brought over some of the
ponies from her stables so there would be pony rides for the kids.
One of the nice aspects of living in New Hampshire is that you can
have your own stable if you like. Aline has quite a spread, complete
with an indoor riding ring, and she and her famiiy board about 30
horses and ponies.

As i f Sherry doesn 't have enough to do, she decided to run a flea
market in the parking lot of the 73 West building, in June. That's
Sherry in the middle, with Ross, our full-time plumber, on her left,
going in to see what he can do with the air conditioning system.

shire. I t hink the Transparent
and the Duchess are the finest
apples in the world.

JUNE WINNER
"The Voice of Wolf Creek" ap

parently reached quite a few of

one-third to two-thirds full with
wate r (depending on your con
sistency preference) , cover , and
bring to a boil. Boil about five
minutes at most, and sti r the ap
ples now and then to make sure
all are cooked about the same
amount.

When the apples are fair ly
soft, turn off the heat and add
about '12 cup of sugar for each
quart of apples. This will vary
some depending on the tart 
ness of the apples. It is diff icult
to get an apple which is too tart
fo r applesauce . . . I've never
fou nd one. Stir in the sugar well
and let it cool just a bit.

Spoon the 'sauce into plastic
freezer containers, mark wi th
the type of apple and the date,
and let them cool . Later you can
freeze them with no loss of
flavor.

I prefer Transparent apples
by f ar , with t he seco nd
choice being Duchess ... then
Wealthy. Macintosh and Mc
Cowen are okay, but not nearly
as great as the fi rst . I had to
plant my own trees just to get
the type of applesauce I like .

Milder apples may need some
lemon juice to add tart ... use it
sparing ly and taste as you go.
Truly tame apples may even
need some cinnamon.

This process of making ap
plesauce is so infi ni tely better
than anything available canned
that you wi ll never go back to
store applesauce again. Even
old, soft apples of the most
bland type will make better
'sauce than the best canned
stuff.

I often keep a lot of apples in
the refrigerator so that I can cut
up one or two to have for lunch
with some Havartl or Jarlsbe rg
cheese. Eventually these ap
ples get a bit withered and
soft so I then 'sauce
them you ca n cut up a
remarkable lot of apples whi le
watching TV and not waste your
time so totally. I save some
videocassette movies for this
process.

If you prefer canning your
self, this works fine, too . I like
freezing because it Is a lot
simpler for applesauce and
even for jams, too.

Hey, don 't st rain the 'sauce.
The peels of the apples soften
up when you cook them and
have some of the best f lavor.
Some peels wi ll give the 'sauce
a nice red color.

You have to have your own
tre e fo r Tran sp a re nt o r
Duchess, bot h very early ap
ples. They don't last but a day
or two when they ripen, so they
are not useful for sell ing. When
your Transparents start to get
ripe, start shaking th e tree
every day and don 't let 'em
ri pen all t he wayan the tree. My
f irst app les th is year were
ready to eat in mid-JUly, which
Is Incredible for New Hamp-

BEEFS
We've received a couple of

beefs about a firm called HMR.
These people are not adver
tisers in 73, by the way.

this includes Kilobaud MICRO
COMPUTING and Instant Soft
ware. Sometimes it is difficult
to know who is working how
much for what.

We've openings for some
people in several departments,
and being an active ham is not
going to hurt one bit.

We need a ham editor to help
Jeff DeTray WB8BTH with edit
ing articles, selecting material
to be published, and following
up on an endless number of
special projects. There just
might be some investigative re
porti ng, too.

If we're going to get involved
with any kind of a national orga
nizati on, we'll need a ham or
two to coordinate these mat
ters. This might be something a
retired military ham could get
his teeth into.

Then there is the need for a
ham who can both read and
write to help Jim Perry in the
book department. We'd like to
step up our book production to
five or six new books a month in
the ham and computer fields. A
knowledge of microcomputing
will help a bit here.

Instant Software has about
30 tuu-ttme employees and
we' re looking for double to tri
ple that in the next few months,
which means there are open
ings for people with experience
In marketing , advertising , pro
duction, accounting, packag
ing, data processing, and man
agement . Some computer hob
by backg round won't hurt here,
either.

The Peterborough area is
completely smog-free .. . you
couldn't ask for cleaner air . We
ask that all applicants be non
smokers and not smokers who
think they can give it up for a
good position .

In additon to the usual dry
resume, I'd like to have a letter
te lling me what parti cular
qualities you might have for
working here. I would prefer
people who are anxious to learn
a lot and who wi ll be working
toward the development of their
skills.

Ten years ago, it never even
occurred to me that my publ ish
ing firm might one day grow
larger than the ARRL, but we
seem to have arrived at that
point this year!

INSTRUCTIONS FOR MAKING
SUPERB APPLESAUCE

First , cut up apples, removing
the co res and any blem
ishes . . . spots, bruises .. . but
leave on the skins. Cut apples
into bite-size chunks.

Put in a large pot, perhaps
four to eight quarts at a time, fill
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Only
$8495

• Select any of 5 antennas instantly
by s im ply turning a knob.

• Save coax ca b le . One feed line from
inside cont rol box to outs ide s witch
box replaces 5 separate cables.

• Operales up 10 VHF (150 MHz).
• Separate ground p osition lor light

ning protection.
• Era sab le front panel lor labeling

a ntenna s .
• Special shie lded box protects switch

Irem the elements.
• Silver-plated s w it c h conta ct s fo r

mo re e ffic ie n t power tra ns fe r.
• Ha nd le s lull lega l power.
• Easy-to-build. easy-te-ins tal l.
• The lowest-p riced coa x switch.

New Heathkit :' - ...:~
Remote Coax I
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Conle y Radio
Billings . Montana

Radio World
Oriskany. New York

C·Comm
Se a t t le, Washington

Colville Amateur Supply
Colville . Washington

Co hoon Amateur Sup ply
Santa Marla . Caillorn ia

ANTECK, INC.
BOX 415
RT.1
HANSEN IDAHO 83334
(208) 423-4100

LESS THAN 1.5 VSWR NTIRE TUNING RANGE

DEALERS (Inqut r tes invited)

Clegg Co mmunica tions
Len ceseer, r ennsyh·.nla

Quement Electronics
San lose , U llfo rnl.

Ross Distributing
Preston. Idaho

Om,Ar Electronics

Durand, Mh::hlgan

Burghoilrdt Amateur Ccntcr
Watertown, So. Dakota

The m o del M r -! M o bile A ntenna t unes 3.5 to 30
M Hz inclusive. 750 WATTS fo r HA M BANDS,
M ILITARY, M A RS, MAR INE. and c a. Center Load
ed for high efficiency. EXACT RESONANCE. FULL
O UTPUT from Finals. Base tuned w ith logging
scale and correlation c hart from lo gg ing sca le to
Freq. Max. length-1 16 inches at 3 .5 M Hz M in.
le ngth- 9 2 .S inches at 30 MHz . 3/8 x 24 Std . Mt.
SEE AT YOUR LOCAL DEALER OR ORDER DIRECT

$ 119.9SEA.

I

ATT.
FI...B.I HI'o _

RESETTABLE TO EXACT FREQ.··BASE TUNED WITH LOG

:IE
:I:-l'
~-ill
~•:::
~

o•"-z
"8

P.O. Box 976 S Topeka, KS 66601 9131234-0198
Add $3.00 for postage and handling

IPleas e Print )

Accoun lNo . _

M.C. Code No Expiratio n Date" _

Sig na tu ,,, X_ -===~ C=====
(N ec...gary 10 Send Merchand is e )

S• • d ,""oy.~ p h... (616) 982-3411
fer lasler servlce

Nam e ,,==== _

I
I
I
I
I
I
I
I
I
I
I

C il y State I
,,' I

Price. are mail ,, ' de r AM-094

Jsubject to cha ng e with o ut n oti ce _--------

Mich igan ".si den l. add 4% .ales tax,
check 0 money o'del n Healh Rev olVing

C hm g e Or charge my D VISA I j Mas ter Charge

Addre s s _

~ Hea th CompaDI' ..... H5
Dept .OII.SaO

• . • . Benton Ha rbor, MI 49022

Pleo_, ,, rusb m e ,
J 5_ An'''n na Coo:x Switc h. SA_1480: S84 95,

pl us $2.60 s hip pm g 8< hand lin g .

1100-11 B_w"e cable .lDA-1290-2: $13.95.
p lus $2.00 sh ipping ill ha nd ling

CJ tso.a. 8_ wi ,e ca b le , lD A_1290·3; $18.95.
p lu s $2.30 shIpping & handli ng

TU-170
TERMINAL

UNIT

KIT $159.95WIRED $234.95

Connect to Yllur receiver speaker, transmitter
mlcrcphcne jack, and teletype machine and
you 're on the air. Ideal for HF and VHF aute
start operation.
..... Autostat with rnresnold control and

sol id state re lay
- Stable aud io trequency shift oscillator

produces phase coherent sine wave tones
,. TIL compatible inputs and outputs for

auxilliary equipment
,. High level output for scope tuning

Kit $179.95Wired $239.95

°RTTY REGENERATIVE
BAUD RATE CONVERTER

TTL compatible connecllons ter direct 1I00k-up
tll the TU·17D, also adaptable te ether units.

IW Five standard baud rates
IW Stable crystal-controlled

oscillator

IW 128 Character storage capacity wilh
storage status meter to snow buffer fill

_ Continuously variable character rate

TR-128
NEW
FROM
FLESHER

Y" Reader Service-see page 211 173



Mel Stoller K2AOa
51 Allandale Avenue
Rochester NY 14610

available to donors for tax use
lor some equipment.

CAP operates on 4.4-MHz
sse, 28.S-MHz AM, and 143.90
and 148.90-MHz FM. CAP is a
volunteer air search and rescue
group that has saved several
l ives of vict ims of downed air
craft.

If you have any equipment
available, or would like more in
formation, please contact me at
the address below. Thank you .

Peter J . St. Amaud
PO Box 695

Lowell MA 01853

I have a Cosmos Industries
Cosmophone 35 transceiver
that I woul d l ike to obtain a
manual fo r. Can anyone lend
me a manual or a copy of same?
Of course, copying costs would
be covered.

commemora tive photo aSL
card is planned

I have been contacted by a
local Civi l Air Patrol (CAP) unit
in need of radio equipment. If
anyone can donate equipment,
operating or not , I am Willing to
donate my time and parts to
repair the equipment and pay
shipping charges, it needed. An
IRS donation form can be made

I'm interested in learn ing
about all the modif icat io ns
whi ch can be made to the Clegg
Venus 6m transceiver. I'm par
ticularly interested in reducing
the receiver internal noise level.

I have been told that replace
ment of the 128E6 converter
with a dfferent tube and some
w iring changes reduces the
noise level. If anyone has any
info on this or other changes, I
would appreciate hearing from
them.

Leon A. Savidge WA3EFE
Box 268, RD #2, Park Ave.

Binghamton NY 13903

for interested amateurs wishing
to make contact with the 8 ·29 A .

Results
1979 BARTG RnY

CONTEST RESULTS
SINGLE OPERATOR
Call Poinls Total Countries

asos
F9XY 445720 290 37
W3EKT 428610 298 34
W7BV 408292 290 36
1T9ZWS 400656 287 36
15GZS 392274 252 35
W3FV 372204 260 33
SM6ASD 356544 265 34
K8NN 346632 229 36
15FZI 321816 242 33
C5AAN 319510 241 34

MULTI OPERATOR
Call Points Total Countries

asos
15MYL 525332 373 44
W1MX 384116 238 36
G3ZRS 306816 211 37
SM5HEV 286704 235 32
G3UUP 263256 227 31
DKIOW 225342 167 30
OK3RMW 174848 164 32
Y03KAA 160430 163 27
LZ1KDP 149760 192 31
UK4FAD 119520 149 25

SHORTWAVE LISTENERS
Call Points asos Countries
11 -50071 568764 381 37
IV3-13018 420912 292 45
OK1·11857 389546 263 45
P. Menadier (USA) 354760 250 37
H. Ballenberger 326890 233 33
Kurt Wustner 237440 175 32
Terry Musson (GB) 130744 152 29
DM8987/K 120628 114 26
Barry Niendorf (GB) 112394 62 32
Anton Muench (OL) 95616 108 28

Ham Help
W3tWW CELEBRATES 20TH

ANNIVERSARY
The Foothills ARC of Greens

burg PA will be celebrating its
20th anniversary by holding a
mini f ield day from 1400 UTC,
Saturday, OCtober 20, through
1400 UTC, Sunday, October 21 ,
1979.

Phone and CW operation will
take place on 10 through 80
meters, 5-10 kHz up from the
bottom of the General class por
tion of each band.

Cert if icates will be awarded
to anyone worki ng W3LWW
(SASE requi red).

AIRSHO '79
An aeroneutrcat mobile oo

eration aboard a Boeing B·29,
using the call W5DX, is ached
utec to take place during the
Con federate Air Force Ghost
Squadron'S Airsho '79, October
4th to 7th, in Harlingen, Texas.
Com munica tio ns wi ll be
avai lable on 14.285 MHz and
21.385 MHz (as propagation per
mits) during the hours from
12:00 pm to 5:00 pm COT. Local
fixed stations will act as liaison

CLUB STATION WD4KOW
Members of the Colqu itt

County Ham Radio Society wil l
be operating c lu b station
WD4KOW from the site of the
second annual Sunbelt Agricul.
tura! Exposition on October 9,
10, 11 , 1979. The hours of opera
tion will be 0900 to 1600 EDST
each day.

This annual Sunbelt Expo is
the largest agricul tural show In
the south. The fi rst Expo last
year drew 140,000 visitors from
allover the United States and
Canada during the three-day
period , and this year atten
dance is expected t o hit
200,000.

Operations wil l be mostly on
40 and 20 meters around 7.250
and 14.300 MHz with some
operations in the other HF
bands. The members will also
be listening for visiting hams on
the local repeater, 146.1 9/79.
Visi ting hams are invited to visit
the amateur booth at the Expo
and operate the amateur eta
l ion.

This year, special aSL cards
are being printed for this event
and will be available for those
making a contact and desiring
one. For more information, con
tact the Col quill County Ham
Radio Soc iety, PO Box 813,
Moultrie GA 31768.

November 28. Contest manager
Is Jim Lundberg WB3ICC, 571
Wash ington St., McKeesport
PA 15132. Enclose an SASE lor
a copy of the resu lts.

may be worked once on each
band. The general call will be
" CO ARAC 50."
EXCHANGE:

Arrowhead amateurs send
AS(T), county, and state. All
others send RS(T) and ARRL
section or country.
FREQUENCIES:

CW-3535, 3725, 7035, 7125,
14035, 21035, 21125, 28035,
28125.

Phone - 3980, 7280, 14280,
21360,28560.
SCORING:

Each CW contact with a
Novice or Technician counts 5
points; all others count 1 point.
Multipliers are : 5 fo r
Novtcesrrectmtcens. 5 for 5
Watts or less, 2 lor 6 Watts to
200 Walts, 1 lor 201 Walts 10
legal limit. Arrowhead amateurs
take the number of points times
the sections/countries worked
times the multiplier to get the
total score. All others lake
number of points t imes 5 t imes
the number of counties worked
t imes the mu ltiplier.
AWARDS:

Plaques to top-scoring Arrow
head amateur and top- scoring
amateur o ut si de area. Cer
tificates for second and third
place and to top-scoring arne
teur in each ARRL section and
country.
ENTRIES:

Logs must show band, mode,
date/time in GMT, station
worked , exchange sent and reo
cervec. If more than 100 con
tacts are made, dupe sheets
must be included for each band
used. Send entries to: ARACSO,
123 E. t st Street, Duluth MN
55802, with an SASE for awards
and results. Entries must be
postmarked by November 21-

CRAZY EIGHT NET aso PARTY
The Crazy Eight Net of Pitts

burgh PA will hold its f irst en
nua! a so party on October 28
and all stat ions are we lcome to
part icipate. On ly cert i f icate
holders, however, may submit
logs! All contacts must be
made on 10 meters. Operating
period will be the full 24 hours
beginning at 0000 GMT October
28. Scoring as fo llows: Each
contact is one point with an
additional point for each con
tact having a la-X number, and
another additional point for
each contact havlnq a Crazy
Eight number. Maximum point
value per contact is 3 points.
Awards will be issued to the top
scoring OX station. Submit logs
with call, name, QTH, time, tre
quencvct contact, la-X number,
and Crazy Eight number to con
test manager no later than

Contests
from ~ 28
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123 E. 1st Street, Duluth, Minn
esota 55802. before December
I, 1979, to receive this free
award.

As time goes on, be sure 10
continually check this column
lor announcements of any new
awards we may have added to
our program. A month doesn't
go by that I scratch out another

set of Ideas and consider them
for submi ss ion 10 headquarters
staff. Perhaps you have some
ideas of your own. Use your
creativity. put your Ideas down
on paper, and forward them to
me.

In the meantime, continue to
work t ho se new contacts
whether it's for a new state, city,
or OX country; they're all tmpor-

tant to you, so don't waste
anot her minute! You work the
stat ions and we'll issue the
awards; the 73 Awards Program
offers something lor everyone!

Next month we will travel
overseas and review the various
awards being offered by our
foreign friends. Additionally, we
will look at a couple programs
offered by stateside organi
zations.

LONELY

NtGERIA

Amateur operation here in
Nigeria is now picking up and
more stations are getting on
each month, inc luding even
some activity on SSTV, so be
fore long Nigeria should be one
of the net-eo-rare countries on
the bands. Some calls heard on
the bands have other prefixes
than the old 5N2; now you might
hear anything from 5N0through
5N9, depending on which zone
the stat ion is in; the zones are
divided among the 19 states
that comprise the Federal Re
public of Nigeria.

Richard Fitzgerald
WA5UTF/5N4

lagos, Nigeria

I got a brand-new CB rig and
converted ittoten meters. using
the " 73 band plan," just as sug
gesled in the magazine.

Three weeks have passed
and I have spent hours in con
sultat ion with this li ttle box and
its attendant power supply , My
lingers are worn to the bone, go
ing back and forth, up and down
the forty positions, seeking a
signal some kind of
noise a voice from the past ,
perhaps even an old , much-
used cuss-word from the CB
band would delight me! I can
report nothing! Though the job
checks out perfectly with the
meter, I'm wondering if I'm even
within the ten-meter band.

Con si dering the fac t that
there mu st be hundreds of ama
teurs who are suffering from the
same malady, would you try to
scare about two or three dozen
down our way so thai we might
achieve just one contact and
make our efforts worthwhile?
You have no idea how lonely it's
been these last weeks!

Dean Sturm K8CYW
Huntington WV

All the very best, Wayne, and
please continue to be non
neutral (actuall y, I have no fear
that you will ever change). I do
enjoy receiving 73 over here and
have a ready recollection 01
your visi t to Frankfurt several
years ago,

Burt Hubbs DJIKQ
Frankfurt, Germany

I
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NEUTRAL

I have olten fell thai 73 lacked
a rall ying cry, a slogan if you
Wi ll , an eye-catching , rousing
phrase with an impact-words
that would instantaneously im
part to anyone picking up a
copy of 73 t he thrust and
dynamic spirit of the magazine
and its ecntorrpubusner.

CQ states, on its cover, "Setv
i ng A m a t eu r Radio Since
1945"-nol much there!

QST says, " Devoted Entirely
To Amateur Radio " -pretty
bland!

How fitting it would be 10 see
the cover of 73, alternatively the
vacant topside space of your
edi torial page, reflect the credo
which I believe best exemplifies
73 and Wayne 's persona l
stance in the f ield of ham radio:
"Neutral in nothing affecting
the des tiny of amateur radio. "

If that doesn 't say II all, I don' t
know what does, Wayne! It
would be interest ing 10 deter
mine how it strikes your staff.

Anyway, it's you rs to do with
as you w ish...you may even
desire to have it inscribed on
your headstone when and il you
ever depart this mortal sphere!

something about it. We both
know that the League won't do
anything, so it's time you went
into action. The winds have
been changing for a long time,
and the boys in Newington still
can' t teut rom which di rection it
blows.

I think you can get enough
support from progressive and
concerned amateurs to make a
new organization successful.
Th is is to (pardon me) light a fire
under your ass and get you mov
ing so t hat t here'll sti ll be
amateur radio in the years
ahead.

Keep up the good work with
73. You may not have all the
answers, but you raise the right
questions. The League's LRPC
is a hollow toothless group set
up to quell the increasing drs
satisfaction brew ing in the
amateur ranks. The lime has
come to stop talking and take
positive action, and you're the
man to lead the way. Best
wishes for your continued suc
cess.

SCott Liebling WA3DXG
Baltimore MD
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Many thanks lor the terri f ic
coverage you gave th e
Associated Radio Amateurs of
Long Beach and me in Bill
Pasternak 's story about W6AO
in the wireless room aboard the
Queen Mary .

This operation is not jus t a
single PR stunt. With few excep
tion s, the station ope ra tes
seven days a week with vot
unteer hams from throughout
the area. I believe this is the on
ly time any public display 0 1
amateur radio on a continuing
bas is has ever been estab
lished. So interested are the
tourists in the operation that an
swering questions about ham
radio occupies a greal deal of
our operator 's time. As the sta
t ion is part of the tour, it is
estimated that about 80,000
people will seethe station in op
eration during a year.

Again , many thanks for all
your interest, from all of us in
the Associated Radio Amateurs
of Long Beach.

Nate Brightman K6DSC
Long Beach CA

type sealed battery with charq
ing ci rcuit.

Antenna-4 stacked dipoles,
2 vertical, 2 horizontal.

Height - 250'.
Locat ion-Baldwin, Illinois, 4

miles southwest of Marissa, II·
nnors, 55 miles southeast of $1.
Louis MO.

Times of operation are con
tinuous, 24 hours per day.

Bob Hell K9EID
Marissa Il

In your Aug us l edi toria l ,
under the subcolumn "WARG,"
you wri te that if t he ARRL
doesn't shape up, you'll do

L..--__I

+ ; ' \ ... . . . ~

I

I

• •

• •
h ' ." '~ , f . . ,

... "
;, 'I " ,.' .,~

2M BEACON

~ ( "" ., t , ' .... . . ; ~ >

I

, : 1• •

"

this may be old news to you.
However, I heard the Russians
playing w ith twenty for 45
minutes tast night and it hacked
me olf so much I had 10 lei out
anxiety somehow . . .so I wrote
you.

Steve Baumrucker WD4M KQ
Chapel Hill NC

P.$. Went back 10 my rig and
Ihe Russians reverted to Ihe old
radar sys tem and things were
business as usual! Can 't figure
this one out. ..

ffom page 14

A two-meier beacon station
has been pul on the ai r by the
Mar issa Amateur Radio Club,
Inc., on Ju ly 1, 1979. This bea
con will be 10 plot propagation
and signal paths in the two
meier amateur radio band. The
beacon will prove very useful to
all who work the VHF spectrum.

The beacon is a project of the
teenage group of the 1()().mem·
ber c lub which is located 50
miles southeast of SI. Louis
MO. The group will need 10
make a full report to the FGC at
the end of December so all reo
ceiving stations are kindly
asked to send their reports and
weal her conditions at the time
to the club station, WD9GOE,
PO Box 68, Mar issa, Illinois
62257. attn: beacon committee.

Technical information :
Frequency-144.050.
Em issi on-A 1 and F1 (a

slightly deviated 1-kHz signal is
on top of the A1 CW signal so
tha t FM receivers are capable of
de tecting it),

Pow er - on e W att output
from a VHF Eng. rf strip.

Control - 22o-MHz link .
Emission cont rol-VHF Eng.

CW-ID board with souo-state
keying circuits added.

Power supply- 12·V auto-

1__----'1
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Completely Free
Standing T ow ers

MPC-lOOOCR
Signa l Regeneration &
Speed Conversion
Amateur Net: $645.00

MPC-lOOOC
Multipath Correct ion
In-Band Diversity &
AFSK Tone Keyer

Amateur Net: $545.00
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Sta ndard featu res include CONTINUOUSLY tuneable Mark and Space channels (1000
Hz to 3200 Hz), Dual Mode (MARK or FSK) Autostart and internal high revet neutral
loop keyer (20 to 60 ml) . Both EtA and Mi l FSK outputs are provided for direct
interface to microprocessor and video termi nal peripherals.

4,151,534

55' MODEL
Model 55 (o. lt'Ild.
from 21 ' to 55)

List $473.97

B,..kow., Model
!!. (••t8f1dS from
23' to 55' with
b •• • kove r al
ground Illyel)

L1l1t $661.75

PAT. NO.

40' MODEL
MocloeI 40 (••lend8
lrom 21' 10.u)

list $259.10

Hr..ko••, Model
!2. (e. tendt trom
23 ' 10 "0' w llh
b ••• k ower at
ground level)

List $440.62

A front panel switch permits interna l TSR·200 Signal Regenerator-Speed convert ,
er assembly t o elect ronica lly "gea r -shift" between 60, 67, 75 and 100 WPM. All
incoming and outgoing signa ls are regenerated to less t han 0.5% bias distortion .
Also ava il able with DIGITAL Autostart (TSR·200D): Amateur Net: $695.00

All Ill.., constructed .

Conerete 11••v. ....II.ble lor all
model• •

MPC-lOOOR/
TSR-500
Dual UART Regeneration ,
Speed Conversion, 200
Char. Memory, Word Cor·
rection & DIGITAL
Autoslart
Amateur Net: $895.00"

The Mpc·lOOOR/TSR-500 provides Preloading and Recirculation of the 200 character
FIFO Memory. a keyboard·controlled Word Correction circu it, Variable Character
Rate, Tee Dee Inhibit, Blank/lTRS Diddle, a Triple Tone-Pa ir AFSK Tone Keyer and a
Character Recognition/Speed Determination DIGITAL (DAS·lDO) Autostart mode.

-The MPC-lOOOR is also ava ilable without a TSR assembly and funct ions as a Mpc·
lOOOC with a Triple Tone-Pair AFSK Tone Keyer. Th is "Basic -R " perm its future ex'
pansion with a TSR-l OO, TSR·200, TSR·2000 or TSR·500 by simply lifti ng the li d
and plugging in the appropriate TSR assembly: Amateur Net ( Bastc-R): $595.00

You r QSl will b ring complete specifications, or call: 213·682·3705.

TELE-TOW'R MFG, CO,. INC.
P.O. Bo. 3412. Enid , OK 73701

405·233-4412 ".. 023

DDVETRDN

627 FREMONT AVENUE
(P. O. BOX 267)
SOUTH PASADENA. CA. 91 030
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looking West
from PIIfJf1 TO

gave the trade name Betamax.
The first Betamax units (SL
7200 series) were also one-hour
time limit machines like their
big brother the U-Matic, but
tape cost was less than half as
much. Slowly but surely the
Betamax caughl on and began
to spread into many American
homes.

The one-hour lime limit was
still a drawback, however, until
in late 1977 RCA and a number
01 other manufacturers an
nounced that they also would
be entering the home video re
co!ding market with machines
utilizing the VHS recording for
mal. VHS, which stands for Vid·
eo Home System, is also car
tridge format, but it has the add
ed advantage of up to four
hours record-play time. Unlor
tuneteiy. Beta and VHS car
tridges differ in size and are not
interchangeable. Most VHS mao
chines are two-speed affairs
that record two hours at lull
speed or four hours at half
speed , with some reduction in
overall resolution at the re
duced speed.

Not to be left out in the cold,
manufacturers commuted to
the Beta format countered by In
troducing dual-speed and half
speed machines that gave up to
two hours record-prey on a one
hour tape cassette and then ln
troduced a 1va-hour tape that
would give up to three hours at
half speed (or "X2" as it is
called), Again, the Beta vs. VHS
race was on with VHS appear
ing to be the eventual winner.

(A lew weeks ago I read in one
of the trade journals that
Toshiba has developed an " Up
To 6-Hour Beta Format Ma
chine," and with this occur
rence, the outcome of the race
for the consumer dollar is any
one's guess. However , this
should not keep you from ob
taining a machine of your
choice if you desire one.)

Regardless of which system
is the eventual winner in the
race to become the national
standard - if, indeed, there ever
is a winner or a national stan
dard established-it's safe to
say that both the Beta and VHS
formats will be with us for a
long, long time. Tapes, both
blank and pre recorded, are in
abundance for both formats,
and both systems perform ad
mirably. I went with Beta be
cause I happen to like the ma
chine and the results I get, but
you should not judge by this,
Judge for yourself, based upon
your personal tastes and needs.
I will tell you that having a home
videocassette recorder is well
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with in the pocketbook 01 most
people these days. Even 73
writers.

Suppose you, yourself, have
what you feel to be a good
amateur-radio-related preseota
non. You have given it locally
and now other clubs or conven
tions far distant want you but
cannot afford to pay for trans
portat ion andlor lodging, You
want to go, but with gasoline
now over a dollar a gallon, you
are forced to decline. If only
there were some other way!

And indeed there is, if you or
someone you know happens to
own a home videocassette reo
corder and a camera. Even if
not, they can be rented. Add a
few lights and a friend to act as
carneraperson and you literally
have your own mmt-oroductron
company. If you have the equip
ment or can get your hands on
it , your cost tor the raw tape will
be between $14 and $20.

You do not have to be an ex
pert at producing your own
"educational spectacular." Sup
pose you make a mistake half·
way through , If the mach ine you
are using has good lockup, you
might be able to rewind back
past your boo-boo and pick up
the presentation from that
po int. Or, you cou ld simply reo
wind all the way and begin
again . It 's up to you and
depends upon the level of per
fection you are seeking. That's
the nice thing about tape.
Mistakes cost only time.

Video recording is here 10
stay and what can be done with
it wi ll amaze you once you get
into It. Each day new ideas pop
up In which a videocassette re
corder can play an important
part. Who knows; someday in
the future this magazine may
come to you in the form of a
videocassette. Imagine having
Wayne Green in your living
room reading his famous edt
torials to you !

THE TEXAS REPORT
Walt Wiederhold W50GZ is

the Texas State Coordinat ion
Chairman for the Texas VHF
FM Society. In the current issue
of that organization's newstet
ter, Walt relates the following:

"This quarter has seen a net In
c rease 01eight repealers in the stale.
01 course, this is a gradual change
and not something that takes place
overnight. Many 01 the new repeaters
have been in the planning slage for
some lime and have [ust been put on
the air.

"We are always glad 10 see more
repeaters since Ihey serve such a
good purpose in the amateur world to
day. But don't lorget that other rorms
01 communication work very well in
the amateur bands and they should be
used where possible. Working OX
th rough a repealer doesn't really prove

your rig as much as working Ihe other
station direct would. SO you have a
good antenna and you lind that you
can work across Ihe state line into a
repeater over there wh ich is 200 reet in
lhe air w ith quite a bit 01 power.
Wouldn't it be better 10 use your In·
genuity to ta lk to a stalion hke your
own wilhoul the use 01the repeate(?

" Every band I ro m sh meters
through 1296 MHz can be used lor
repealers and also lor roese ot her
lorms of communicat Ions. It WOUld be
most grat ilying to see a biO Increase in
activity in the 220 and 450 MHz bands
and also in the h igher frequency
bands. We are not saying thaI 1296 is
lhe lop , •• just thai It seems l ike the
top right now just as ai ~ and two
meters did at one t ime. Grealer things
are coming, so how about getting In on
the ground floor by using you r tereote
10 explore the uses 01 the higher Ire
quency bands? Didn't mean to leave
out ten meters either, but irs a special
band in liseIt.

"Wichita Falls, on April 10th, proved
the need lor emerqency-powered re
pea ters. We hope a lot of operators
wili try to provide such power tor the ir
repeaters so they w ill be more likely to
stay in operation when the need
arises. Several repeaters In the state
a lready have emergency power. 'rcr
nadoes can strike anywhere. Does
your repeater have au~i liary power?
Even the cl ub generator, usually used
on field day, can be used lOt rnat pur
pose. Think about it a bi t and make
some needed improvemenls in your
setup."

Review
INDEX TO HOW TO DO IT

INFORMATION
(1978 edition, Mary Lou Lathrop

and Norman M. Lathrop,
Norman Lathrop Enterprises,

PO Box 198,
Wooster OH 44691;

161pages:
$10.00 + $1.16 shipping)

How many hobbles do you
have? Mine number at least
seven at the moment: micro
comput ing, photography, elec
tro nics , astronomy , sca le
modeling , campi ng, and (of
course) amateur rad io .These di ·
verse avocations have one thing
in common. They are oo-tt -your
self hobbies-active, rather
than passive, ways of USing le i·
sure time.

Recently, I discovered a very
useful book for us do-tt-yoursert
types. It's called the Index to
How To Do It Information. This
book indexes magazine artic les
from 52 different publications,
ranging from McCall's to Sci
entific American, and Nationa l
Carvers Review to Ki lobaud
Microcomputing. That 's quite a
range,

More t han 1,000 subject
areas have been used to catalog
the magazine articles, making it
easy to zero in on specilic items
of interest. Subject areas are
liberally crcss-reterenceo . so
you 'll often find yourself rook
ing lor more information under

TO THE FUTURE
DEPARTMENT

I wish to close this month
with the following thought from
Jean AJ6Y which appeared in
the June, 1979, issue o f Key'
Klix, the newsletter of the Santa
Barbara Amateur Radio Club.
With the World Administrative
Radio Conference now upon us,
, feel that the follow ing is truly
apropos.

"Many things have happened since
Samuel F, B. Morse on Friday, May
24th, 1844, al 8:45 am senl lhe tust
telegraph message 10 All red "ail over
the w ires for a distance ol lort y miles.
If each one 01 you wil l look back over
your exper ience with radio and Morse
code, you wi ll see what 1 mean. The
lechnology 01 Ihis event was lar
beyond the scope of most people 01
the lime and the event itsell was prob
ably viewed in the same way that you
and I react to pictures trom Jupiter. I
keep wondering about the future of
amateur radio and whal the communi·
cal ion picture will look like In Ihe year
2000 ...~

As we remember the achieve
ments of Samuel F. B. Morse,
Thomas Edison, and others, so
should we remember the fore
going from AJ6Y. In a very few
words, Jean has said it all.

headings you might otherwise
have missed. When you look up
" Radio," for instance, you are
advised to check no less than 13
other subject headings lor fur
ther information.

The Index is very strong on
electronics, photography, and
all types of crafts, At present,
articles from the ham maca
ztnes are not inc luded, but new
publications are being added to
the Index every year. Naturally,
this book is useless unless you
have access to the publ ications
it references. However, if your
local library has a good period
icals collection, ten dollars in
vested in the Index to How To
Do It In formation would be
money well spent.

Jeft DeTray WB8BTH
Assistant Publ isher

Study Gu ides
and

Code Tapes 
The Best Avail able

---
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DX
from page 12

the last to operate there several
years ago) is ta lking about
maybe trying again next sum
mer, and a G-land group has
high hopes lor an operat ion in
the immediate future. Work 'em
first ... etc.

Hans ST0AK has a new l inear
and TH3 beam courtesy of the
W7PHO group. Look for Hans
on Sundays around 21320 or
28600 kHz and during the week
on 14225 kHz between l50QZ
and 1600Z.

Bob T2AAA is on 14225 kHz
almost daily from 12OOZ.

A group of UAl1l types will be
signing U0Y from Tana Tuva in
rare zone 23 from now through
November 20th .

Co ng rat u la tions t o Dan
WD6CDUIKH9 for a first -rate
performance Irom Wake Island.
Dan's debut rnto OXpeditioning
was a model of good operati ng
practices.

OH2BH had to cancel his Mt.
Athos plans due to a pr ior com
mitment with the stork.

DJ9ZB's QSL Managers Di·
rectory is updated quarterly and
presently contains some 3900
l istings. Price is $5.00 and it is
available directly from DJ9ZB.

Lou 3A2HB keeps reqular
Tuesday skeds with N1ACW
and W4LRI on 14240 kHz at
2OOOZ.

Father Moran 9N 1M M is
down to 100 Walts since h is
linear died. Someone advised
him to t une f or maximum
smoke. That's what he did and
that 's what he got.

During the period October 10
to November 10, Dutch ama
teurs will be al lowed to add a
" 5" to their call sign, signifying
50 years o f amateur radio in the
Netherlands. PA0s wi ll become
PA50s, PA1 s become PA51s ,
etc .

Slim was back at h is orig inal
QTH recent ly aga in sign ing
8X8A from Gray Island. Some
may re member whe n Slim
signed 1Z4NG, lined up a QSL
manager, and then actually for 
warded his log s and a stack of
QSL cards to the manager.
Everything was going fine until
the ARRL bounced all the cards
back.

Jim Wal ter WA4GWD, who
rece n tly sig ned V P2VF D,
dropped us a note to let
everyone know that the correc t
QSL route is 249 Clearlake Drive
W., Nashville TN 37217.

New off icers of the Nor thern
Californi a DX Club are Prest
dent - Ted Davis W6BJS, VP
Ron Rasmussen K60P, secre
tary - Joe Dil low W6UR, and
Treasurer - Da ve Pa lmer
W6PHF. Directors are Charles
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Kump W6ZYC, Hal Godfrey
N6AN, and Merle Parten K6DC.

Gord on Ore lli Kl0R has
worked WAZ from five different
QTH s. Working 3B8DA finished
his latest one o ff from Brazil .
Wonder if anyone else has
worked WAZ from more than
two locations .

ZS4MG repo rt s never re o
ceiving any H5AA logs, so he
can't fill the many QSL reo
quests.

Has anyone received a bon a
f ide card from LU3ZY or 5R8AL?

ARAL membership at the end
o f May totaled 167,541, up from
165,163 at the end of January.
Total amateur li censes came to
363,820 , in c luding 66,363
Novices, 69,162 Techn ic ians,
120,903 Generals, 84,1 81 Ad
vanceos. and 23,211 Extras.

For the last couple o f years,
there has been a persistent jam
ming of DX act ivities in Europe.
Finally fed up with the constant
interference, a group of irate
European DXers set out wi th
RDFs and soon ident ified the
culpri t as an EI type. Swedish
au t horities have forwarded
complai nts through otuctet
channels and some Swedish
amateurs have openty identified
the EI station in on-the-air QSOs
in a vain attempt at c learing up
the problem. SM5BBG was re
cently d iscussing the problem
on the ai r and a few days later
ZA2BC s howe d up giving
SM5BBC as the QSL route. Slim
seems to be not only persistent ,
but vindi ctive as well.

The correc t QSL address for
all of K5VT's operations in
c luding K5VT15T5, 16W8, /5H3,
SV5, and XT2AE, 9G1LM, and
TY9ER is c/o W2TK, 366 Rut her
ford Avenue , Lyndhurst NJ
07071 .

Although it may a l l be
straightened out by the time
thi s column appears in print , as
of early Aug ust the TH8JM
problem was st ill very much up
in the ai r with those holding
QSLs wondering if they would
ever be accepted by the DXCC
desk. The origin of the TH8
prefix dates back some ten
years when the American Am
bassador there was issued a
TH8 license with the st ipula
t ion that the Ambassador could
issue TH 8 licenses to any
members o f the Embassy oete
qeuon. but not to visi tors.
Since th is privi lege was never
rescinded and since TH8JM is
an Embassy communications
officer and therefore a member
o f the Embassy delegation, it
would seem on the surface that
everything is on the up and up
and there would be no crob
terns in getting t he confi rma
t ions accepted for OXCC credit.

Of cou rse, l ife for the deserving
is never easy and problems
have develo ped somewhere
along the line. Fortunate ly,
another l icense, TL8JM, has
been issued and the necessary
documentati on forwarded to
those hard-to-please guardians
o f the eternal DX fl ame in New
ing ton. The Delt a DX Associa
tion has forwarded a new
Yaesu rig, and , if everyt hing
works out, tetcre long TL8 will
probably be just more qaroen
var iety DX.

NOVICE CORNER
Never, bu t never , go to your

local post office and purchase
IRCs. The best source lor IRCs
at a reasonable price is one o f
the more active QSL managers.
They receive IRCs from over
seas stat ions and are usually
qu ite happy to un load them in
bu n d le s o f 25 o r so f or
somethi ng in the neighborhood
of a quarter each. An especially
good source is the QSL man
ager or managers of a recent
Dxpecttron to some exoti c 10'
cat ion. They receive l iterall y
thou sands of IRCs and general
ly announce the ir availability
once the asLing ha s been
taken care 0 1. Once the an
nouncement has been made,
they d isappear in short order,
so it is im portant to plan ahead
and get your request in early.

OKINO TORISHIMA
We just received two photo

OSLs from the recent JFlISTI
7JI DXped i ti on to Okino
Torish ima and they are tan
tastic! One shows a wide view
of the island(?) wi th the ooerat
ing platform jutting up from the
sea. The other one has a close
up sho t of the tent on top o f the
operati ng platform. Hopeful ly,
we will have some color sho ts

Ham Help
I wish to purchase, in any

condition, a BG-314. I will pay a
fai r pr ice plus shippi ng costs.

Kenneth Hunt
6519 Valhalla Ave.

Klamath Falls OR 97601

I need operat ing man uals
with schematics for a Hatucratt
ers SX-40B receive r and an Eico
720 transmitter. I will pay in ad
vance by money order for origi·
na ls or good copies.

George E. Davidson KA4FNB
5290 Joan of Arc Place
College Park GA 30349

An teem 701 in ternational
users club is now operational.
Send an SASE for de tails.

Rob Pohorence N8RT
9600 Kickapoo Pass

Streetsboro OH 44240

of th is one-man operation lor
next month's column.

WEST COAST OX BULLETIN
Wi th honest reg ret, we report

that the weekly West Coast DX
Bulletin ceased publicati on
with the july 18th issue. The
Bulletin was a one-man effort
by Hugh Cassidy WA6AUD.
During the eu-too-encrt eleven
year life o f the Bulletin , Cass
somehow managed to never
miss a week in bringing us all
the latest DX news. Much of
what you read in this column
came s t ra i gh t Irom the
Bulletin's multi-colored, hand·
typed pages. Thanks a 101,
cass: it was fun .

OX RIDDLE
Someone finally sent in the

correct answer to our OX Rid
dle - whi ch three DXCC coun
tries share the same prefix but
are located within separat e
continental boundaries? Ac
tual ly, there turned out to be
more than one correc t answer.
Will Robert s AA4NC and Tim
Fanus WB3DNA guessed KA1
USA, KA 1 Ogasawara, and KA 1
Minami Torishima. Rick Co le
W04GTA was the onl y one to
come up with the answer we
had in mind: HKQ Mal Pete, HKQ
Baja Nuevo, and HK0 Serrana
Bank. Congratu lat ions, guys,
and thanks to everyone who
took the time to send in an
answer.

That's about all there is for
this month. Remember, pi c 
t ures and OX news are always
welcome.

Thanks for much of the
preceding t o JA1NR H ,
WD4CTA, AA4NC, WB30NA,
WD9COA, WA4PRU, WA1ZXF,
N8AJA , VE2 FIT , the L1DXA
Bullet in , Worldrad io News ,
and, fat the last t ime, the West
Co ast DX Bulletin .

I'm looking for in lormat ion on
how to combine my Superboard
II f rom OSI with ham radio for
RnY, Morse, and ASCII send
and receive funct ions. Can any
one help?

C. B. Smith VE31EN
33 Todd Road

Agincourt, Ontario
Canada M1S 2K2

I have a Midland model 13-895
SSB Citizens Band radio, and
wish to convert it to 10 meters. I
have not as yet seen an article
on th is particular rig. Can any
one help? I recent ly picked up
my General ticket and I am
curious as to what is happening
on 10.

Larry Starkweather
5731 Desert View Dr.

La Jolla CA 92037
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"" 1N'loe'IlodlIy , ..., lin all lI'Il lleSiratlle tIIn.. .d. ",_h, tal_.,,'" si",lt., lIfll', 011
l~s ollhe hp.. En lor SO ~llle mQIle)'. Th, S<lPII' ~,d olSplays ~1lIe ,,",put iJlCl 09I00n1i ~l. ~

U 1$ a "n1ON ""g" ~,d lXlmputer IIlat does ' lOll I\IW ,DO.... Ther. is .I 44 P'" Sl¥lO"O
mill, big trll ngs. It is ill u cellllnt comp!Jtlr Ie< coonectOf SlOt ro, PC cardS and a SO p,o COMfl:·
lIiJn, "'l and for lea rn,ng plogramming ,,~ h OS to, slot lDr tile Quest Super Expansio n BoarD
maCOm' Iang"a~ and yet of ;S easily eIP.nd.d Power supply i nd sockels for ,II IC ', i re in
with . ddition,1 m.m ory, Full Buic , ASCII Cludedln lheprlCfl pIUladel.oI110127PQinst ruc·
K.,-Ilo.rds, Yid" chllr.etlr ,en'I1III111 , .tc , t>on manual w"'ch no weereeee O"lr 40 Pll i oT
Bote"" l"lU bu, andl!'lef small compule' . Sill! If ~ loll w.,e .,10 inCl udong I senllS of leSsons !O
ItlCIudes the following I.lures flOM mllll~O<. hlIiIl 011 IOu started and I musiC progrilm and
StIle and Mo<It lIIspll\'S, SonQl! Sl l(l 0\1100IIII grilplwts II''''' lII....
i1ddrllSsdlSlllJys, PowIr Supplf- Audio Am,** loll '" Sl:1'IDOIS and UlWYIIfSlI"'" n usong \1>1
and SoeilOlII". Full' .COIIed lOr III(: s. flNl cost s.c- EllS iI COIIlW allluctr OEM s 14. t tor
aI ......lQ<l1y lePlH'S : fuI CIOQometJti!lClll tr"';"O ..0 r".. tf1 rill ~fI\II\'\
The s.,.. Ell IIldudllS I AOM monfor lor pro- Remember, llIh. compllln~ ollers.- er
g••m~ng. _1llQ r4 ••ewtIOn"", S1IlGU tNlures .. i1dd'.oflill cost or not .. ill e-....
STE ~ " ,roo'"'' ....1.. w!loch is noI rI· ..... fOIt ' ''' ' 501... Elf U 5101,15, 11._
clulled in dlhttl i1ll1'>1 wme ll'"IQ!, WIll SI NGlE ,"rn• .,Ii" S8 n . lew d'rlil .,li..
m, )'OII an sell'" mocrOllrOClSSOr chIp oper. $1.95. tllSllltIl C..illli WIlh dr8ed an" 11~ 1lIO

tong ..rth lIle uni'llI OUIliI id dress and "III buS plu'lliass lronl panel SU,IS. ElPiinSlOll Cab.,,,
dISPlays belaf• . du.lnt i1nd III. e'etut.,g 10- wtl h room for 4 50·100 boards 141 .00, NICad
I!ructions, Al so. CPU mode lnd insl ruettOO cycl e hll.ry M.mary SUfi Kil $&,n, All kits and
are decoded and disp layed on 8 LEO ind icators optIon s I iso come compl,U Iy assem~e d i nd
An RCA 1861 ..01' 0 D.,pllic. dup lilows you to lested,
COMlClIO yourown TVwnh an ",u pen" """oleo Dunldlll , I 12 page mon1hly softwa.e oublg ·
",acMillOr Il do griIPhoCS i1nd games, Tllere is iI tlon tor 1802 computer lISl!fS is i10lililble by sub
...~...,..... IIlClIlded 10< w" rlg 'fCI\lr 0"," ~oon tor S12 00 PIt JNr.
""'SIt or 1tSI"'II many "'_ programs i11..ctr TItIf' 8ISIC CustlI. SID " . on ROM $3f .DD ,
_ en Thl!~ .......pIIfler mil' IlSO O' - or.... n _~ _ rd SI4 .15,
10 "n.. fIiIIyS Ial' _Ill jIUfp05eS

ATTENTION ELF OWNERS
ANNOUNCING OUEST SUPER BASIC

Super Expansion Board with CasseUe Interfa ce $89,95
Th........ iIfllSlllUfldlng ........' Th. board I\IS mOIl_or fIIn~ s IImlltl' by coding IfIIm UP
lIIofn dISIgned 10 ana.. ,. 10 lIeCIdI flO.. you 1"1I_ s iIfIIIl,_nus;"don. ""h
..11\1 • OPtoaned 1111 501,... bill".' .... Ill. mo_ tt IOU hi.. lie S...... b,_i...
_lI wilh 4. 0/1".,.,.... AAM Tul., ilddrllS$' BNrd .,d S...' MOIIIOI' !lie mon~OI' . UP and
Ible I nywhere in 641< .. . h b..n·in memory pro- runn rlg ill tile push 01 iI bullon ,
IICI i1nd I uswlll i11IIffIUl , Provisoanl Jlil ve Othe r on boar" opllonl incllJde hfilll.1 Inplll
been ITIiIde to, I II Ottll' OIJ!lQns on the same Ifill Output PailS wlln lull hencl$he k. Tr.ev
board and n frts neall ~ ,nto the hil rdwood cabnet alloweasy ccreecncn01 an ASCII ,~ board to the
alongsideItle Super Ell . Th. boa rd rncllJdes sklts Input port. RS 232 Ind 20 nil Cu,,, nl Lalli' lor
lor up 10 61( of EPII OM (2708. 2758. 2716 Of Tl telflvpe or omer 1le010ll are Of! beilrd and I IOU
27161 and • 1.11, ..c~"... EPROMcan be uSill need men mlmory lheft Ire two S· IIII Slots tor
tor !lie manlor and TOfly IltSIC or dlllerpurpollS st._iC flAMor video bo¥ds . AGOdbout BKRAM
A • 501,.. AO M MaIiMt 511,IS is i101ilable II board is 1",lIable lor 5135.00 AlSO 11 KSuPer
an on boiIfll fllJOIOn" 2708 EPIlOM ""'och !llS MonilClr ,.ru ,n 2 ..t11 YIClIa dr_ tor full upt
bill! cnoroofllllmlll . ~ h I prO!lram l lllllerl b*lyd,_~ ..f!JI'ony8l• .,o.YIClIa .. tlr1Ict
_a...01 error chlck"g mllllJ 'Ie ClSwtI' board "'....1.. 110 hr1I U .IS. lIS tn I4 .SO,
..., _ saftwat" (_ obIe CISIttt. iIIl m 11 .. liF SI .15, $-1" 14 SO . A 51,..
iIflOt\lIl'todusNIfl'amOunt 1I1>C1udesrf9ISW ce • •dIr III ..." nOllon cable • i1Vi11I1aOll_
SIYI and readOlll:. IlIoclI move CIPiI'*Y and SI250 IOt.ay C(ll'lIIt(!-On 011 11\1 s.,e.
YIClIa llli1PJloc5 01 ...... "I~ llIn~"'O cunor, 8,..a_ £lI' iIflCl tile s.,. r E....Il. 80 ,
poonIS CiIll be ustd w~ ~ .... rlgist:er 51"1 fraeur. ThlI l'Iw.. Su"", Kll lor the SUPtr u panllOfl
10 1$01Ilt lII"og ram~D5 Qure•." Illen1010.. ""'h 8o.ard is a 5 iWfIp tlJppt,o 'Il'Ilh mul!Jpll pose.... and
s.tIgli I teo, The Super M O'I ~or IS wrrllen wrtl\ "",ati l'll YdlIiIOIs S29 95 Add $4 00 Tor sn",pOng
lubrou I,ne s I lIow,nll users lp ti ki! ad...nlage of !'repunched Trame $7 50, Case $10,00, Add 51 50

for Shipping,

Muni-volt Computer Power Supply
BY 5 ....P. '" 18Y 5 amp. 5v 1 5 Im p. - 5y
5 iIfIlp , 12'1 50 iItIl P. - 12 OP!ICllI ",50, '" 12y

i1J1l1O\N1ed U $29 95 iOJIll'flh punched frJ.me
537.• 5 Woodgraon Q. S1000 .

nllMS. $5.011 mi• •order U.S. Filii", CaUlraidellls MId "tal. AlE£: S.d I Df NEW 1179
l u ....mtrk:.d Hd M..ter CIl,r,. Keepltd . or yotIr ~y DUr
Slllppl.t dllr,a WIll lit Idd.d 011 elllr,e c.... aUnT CATALOG. IlldlOd. tB r stlllIIl ·

.... RNa", Service-see JH'Je 21 1 181



2822 North 32nd Street/Unit -1 Phoenix, Arizona 85008 (602) 956·9423
We accapt checka, MaatarCharge, and Visa

Prices subject to change without notice

1000RPM
2400RPM
5500RPM
7700RPM

MOTORS $1.99 each
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TEKTRONIX
ILJO SPECTRUM ANALYZER Plug-in
925 MHz-10.25 GHz $899.00

MICROWAVE PARTS
HP-5082-2835/1N5712
MDB 101 $1.50
MRF 9011911 $3.00
.001 chip cap $1.00

TEKTRONIX model 575
transistor curve tracer $300.00.

HP851 8185518 MICROWAVE SPECTRUM
ANALYZER: 10 MHz-40 GHz = 1 GHz
gate. $3599.00

POLARAD SPECTRUM ANALYZER
DU2fTSA-W with STU-2W plug·ln
910-4560 MHz

$399.00

TEKTRONIX 3U7 SAMPLING plug-In
l Ops to 0.2U5 lOX Magnifier
Single Sweep will work in tek. 560
series scopes

$199.00

TRW CA602ICA2601BU Microelectronics
Broadband Amplifier. 1510 270 MHz
30 db Gain Maximum Supply,
Voltage 30 voc

$9.99 each

BURROUGHS 100-Element Dual Linear
Bar Graph Display Model BG-16101-2
$9.99 each DATA eceeecti

TEKTRONIX·1 9OA
constant amplitude
signal generator .35 throug h 50 MHz,
50 KC. Priced at $150.00

ANTENNA ROTOR CABLE
Columbia 1#04083
8 Condo 2·#18, 6-#22
100 FT Spools $1 0.99

MONSANTO

FREQUENCY

COUNTER

10·512 MHz

$299.00

TEKTRONIX 5n ens. 545 Type
Part # 154-o409.()Q NEW....

$99.99 each

ALPHA METALS SOLDER
1 LB 60140 .032

$9.99 per pound

SST A·1 VHF AMPLIFIER Kit
$29.95 each

STANDARD POWER SUPPLY
MODEL SPS-120-5
5 VDC @ 12 AMPS (NEW)

$59.95 each

POWERTEC POWER SUPPLY
MODEL 285-3 5 VDG @ 3AMPS
REMOVED FROM NEW EQUIPMENT

$1 9.99 each

KILOVAC VACUUM RELAYS
SPOT 26.5 VDC

H-8IS4 $32.95
HC·11S75 $29.99

In/JENNINGS VACUUM RELAYS
SPST NQRMALLY CLOSED
MODEL RF-28·26S 26.5 voe

$19.99

CARBIDE DRILL BITS
5 for $5.99 (MIX)

#61 lor $1.99 each

SOLID STATE TUBES
1N2637/8661866A13828

$9.99 each

SOLID STATE RELAYS
GAYDOM CONTROLS MODEL
D2425-GP 3-32 VDC INPUT
240 VAC @ 25 Amps

$9.99 each

SPRAGUE CAP.
CAN TYPE 150 MFD @ 450 VDC
MODEL 68010688 $2.99

UNELCO RF CAPS.1t 350 VOC
6.8 pt, 10 pi, 12 pi, 13 pf
43 pf, 100 pi, 200 pt, 820 pt
& 1000 pi ALL $1 .00 each

HP MODEL 140A OSCILLOSCOPE
with type 1423A lime base and 1402A
dual trace amp. $399.00

MABUCHI 3758-2265
Heavy Duty, High Torque
Permanent Magnet 1'1z to 9 vae WIO
Lead .25 Amp. Generates tach .75 V @
1000 RPM.
1'1z v oc
3 VDC
4.5 VDC
6VDC

ALL EQUIPMENT IS FOB

PHOENIX • •• •••



Does Your Shiny New Rig Really Have :

"STATE-OF-THE-ART" SELECTIVITY

Only $65 ppd. U.S.A.

Continuously variable
main treaoencv . (250
to 2500 Hz, all modes. )

Continuously variable
main selectivity (10 an
incredible 20 Hz !)

~"'c
4. ~~/f' '1"/~q
CC~S 1/4/11.

Add an Aute k. ">- S/ll/I~~

QF-IA Active Filter

For SSB & CW
PATENT PENDING

filter
QRM

Four ma in
modes fo r any
s ituat ion.

SUPER-RANGE
Auxiliary Notch re
jects 80 to 11 ,00 0 Hz !
Covers signa Is other
notches can 't tou ch .

115 VAC sup p ly built
in. Filter by-passed
when off .

AUTEK p lon",rf'l! the ACTIVE AU D IO F I L T ER
w ay bac~ in 1912. TOday , w('"re still maintaining 11'1.11
_ in....r if\9 leiJdE'f"sh ip. Our QF·1A <Wolvecl Irom
sugg.!'SI j<>n$ Irom lhouwt'l<ls of owne". lIt'1d yNrs ot
deo:lica lion 10 m.~ i"9 t tl\' " u lli m olll le" f iller . NO
g immickl _ iu, I 1oOmelll i"ll th.J! rNlly " workS" lik ..
ttle &d HI'S . YOU 're in lor a Ire a l l

Aul..k l ill..., lIa if>f'(J 'he ir repuTat ion by USing •
CO$ lIy IHF ,'rnTELY VARIABL E d~;gn _ Vel , man_
prOduchon (we wll on ly O NE MODEL - Ille ~ll
ma kes il . Ir..m~ blr~ in. You ' re 1'101 lim il..,
by .. ,_ l ix", POSiliOnS . YOU va ry ~1~livily 100 , I.
a"" vary lrooqUft'CY 0""'" I~ !'tll ire us.able /lud;O
range . PEAl( C... (01" vOiu) "'i lt> an incr", ib le 2t HZ

BA NDWI DT H, bu l ersc var i/lble /III Ih e "'lIy 10
" l la l," Imagine wh/l l Ihe NAR ROWEST C...
F ILTER M ADE w ill ee 10 Q R M ! Re i~1 ",h is l lM
w ilh lI>e mosl ilexible NO TCH yOU've heIIrd , Wide 0<'
narrOW . Deplh 10 10 d e . LOW PAn helps YOU <;<>pe
w ilh SS B I>iss /lnd spla tl"," , Sk ir" e xc_lO d e . Mosl
/lbOve INlurM were in Il>e popul/l r Q F _I (Sf'oe
eoce ll!'tll rev iew in M/l rc h . 1911 OS T . ) The new " A"
_ I is more~I~live • ..:IcK/I HI G H PASS mode lor
SSB, /I"" /I grelll AUX ILIA RY NOTCH US lO 6Ode )
10 g ive l'W'0 NOT CH E S, NOTCH/PEAK, NOTCH!
LOWPAn. or NOTCH/H IGH P ASS! " th is dOeSn 'l
conv ince you , plell~ ASK ON T HE AI R. Ovvners /Ire
OUr be5lsa IMm!'tl !

Due 10 cos l /I"" p/lnel .space l im il /l l ions . even !h e
I/I!MI rigs onl y in c lude /I fr /lc l ion of Ihe OF . I A
le/llurM. We r~ommencl you buy Ih e !>eS1 r ig YOU
C/ln /lIIOt'd , , pend S3,ooo 01" more. Ih!'tl /ldd /I QF·IA
/I"" li" en 10 Ihe imP<'ovemenn WO RKS WIT H
Ya-esu . K!'tlWOOd . Dr/lke, SW/ln . AII/I' . Te m po.
COllins , H N ItI , 5 /1 , e lc .• ANY R IG !

HooH UP in minu lM. P lug in lO your r igs pf>One
j/lCk , or /l1I/lCh to speak"," Wir M . P lug w>e/l ker 01"
phOneS in lo OF· IA rear-panel j/lCk, TI\III " if! F lit","
SUppliM I W/l ll 10 l ill /I room. NO b1111"," iM rQd ( ... 12
VOC t>ookup possible , ) 6 ' ",x5x2 '"," . H/I""l.Om e
ligl'll Id /l r ll, grey "yling. Gel vour, IOd/lv . !

CMOS PROGRAMMABLE KEYER MAKES CW FUN!

- - --• • _........
"# •• ~--

.....""'-'
• .•: - ~ -e 9 6'-- _.

• •
.. ••IN••..

Calls CO whi le you relax.
Also remembers name, OTH , co ntest exc ha nges.
Record an ything you want in sec onds!

Model MK-l $99.50 ppd. U.S.A.

Send to Autek Research, Box 5127F. Sherman Oaks,
Ca. 91<103.

ZOP

E lt p . d/lte

FLASH! M K· ] used 10
set new wor ld' s CW
recor d, A single op
erator worked 3992
DXQSO's & 275 band
countries in only 48
hours! Get the choice
of cham pions
AUT EK.

STAT E

o QF ·1A F iller /II 565 .00
o MI( . ll( ltYer .1199.$0
o ME ·1 EXp,l nder lor MI(· 1 /II S40 (l"c lory Ins t/lll ed )
o ME .1Owner insl/l li ed "I S30 (SIIve '10 )

P lea'" Rush
ppd. '1' ,/1

S peedy UP S.

Add 6% t/lX in e/ll if. Add SJ e llch 10 C/l n /ld /l, Hllw/I il /l Jld AI/lslI lI, 51 tor
UPS. rr. Add ' IS eecn e ls ewhere (shi pped /Im.
Enclosed is S
VISA Or MCl
NAME

CITY

ADDRE SS

1963) h/lm ri g d ir~11 V w ilhou l /I
blllleryor r.l /l y, in Clud ing d iffi c u ll ·IO·
k.., 1oOIid sl/lle r ig s . IUVAC ~upply

buill in. 01" <;onnKl ' ·14 V OC 10 r"r
panel. UW w ittl A NY~I• . 6X3'f!lt 
S" , eurned·in . nd IMI",. Soc ~el1. for
IC',. Full i",truCl ions.

NOW AVAILA8 L E . _ 81T M EM·
DRY EXPA ND ER ( M E·I) /l11ows 16
me1.WQe'S. «10 Chars_ &. " <;om bi ne" tor
lOnger m~. P lugs inlo memory
WCllelOf ANY MK_I f'V"," m..:l• . In.
"/Ills in 10 10 30 mins . Full instrue:: .
lion1. . e u y your M K· I .- /I"" "sifV
_ memory 1/1''''" if VOU ",ish '

Box 5127F
Sherman oaks, ca.
91403

Cl\llr /lCI...s . " Me mor y ·s.av~" le-.tlure
,I/lndard ,

ft. i, " " /l le -ol 1"',/1" " keyer PI", .
., beg i""",", ."" e w " pros" /l l i ~e.
DOT AND OASH MEMOR IES. TRIG·
GERED CLOCK, IAM BIC. SE LF
COM P L E TI NG, JAM P ROOF . I to
M + WPM. LATEST CMOS F OR LOW
CURRE NT. euill· in mon itor . _ II"," .
W_y ..:I iUSl/lble tone, VOlume . P... ·
lecl_ighl i"", /II /III l imM. No f idd l ing
"'ith an /ld iuslmen' ",," I v.r iM w ittl
~. NEW : DUA L TRANSMITTER
OUTPUTS ke v ANY "--1'1 Cpos l

1·800·854·2003 ext. 842
1-800-522-1500 ext. 842

CALL 24 HOURS, 7 DAYS A WEEK.
Important: Operator can only take your order. For
other information, you must wr ite.

d'l«teh ?2e4eaeclt

ORDER WITH CONFIDENCE. NO LONG DELAYS
HERE. We ship 95% of orders from stock. 1 year
lim ited parts & labor warranty . Try our great
service! VISA & Me Welcome.
Order by mail or call our TOLL FREE order
operator :
NATIONWIDE
CALIF .

Our c l/l ssic MK _I should m /lke you
-...onder wh V /lnyone ........Id buy /In
OI"d inllry ke v"'". ",hen memory <;O!I"!oo
lillie' RK OI"ds 4 mMs.a9!'S . Just seleocl
" rKOI"d." I.p Ihe A. e . C. or D
mMs.age, ."" ".r, _ ing . 1 /lny
~! RKord 0""'" old mMsagM "S
" Sily . P l/lyNck by 1/lP9ing the s.ame
bullon . EKh rnnS/lge holds /lbou l 2S
Cl\ll r /lCI...1. (I. " ers, numl>en J . TOlal
100 dt/lr/l<:t","1. . H.""Vr epe/ll s ",il <;h
repeal1.~ tor...."'" lHll ii rewl .
V"'"V uwful tor CO'1.. YOU SIT BACK
AND WAIT FOR A CALLI Anattl...
s ",i lch combines I'wO mftSollgH tor so
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AZDEN * NEWI * AZDEN * NEW! * AZDEN * NEW! * AZDEN

AZOEN
REVOLUTIONIZES THE STATE OF THE ART
AWE AND AZDEN INTRODUCE THE BRILLIANT NEW PCS·2000

MICROCOMPUTER CONTROLLED
2 METER FM TRANSCEIVER NQI $550.00

INTRODUCTORY
PRICE

$36900

COMPARE THESE FEATURES
WITH ANY UNIT AT ANY PRICE

• FREQUENCY RANGE: Recer....e and transmit: 144 00 to 147.995 MHz, 5Khz
steps + MARS·CAp· and MULTIPlE OFFSET BUILT IN

• ALL SaUD STATE·CMOS PL DIGITAL SYNTHESIZED.
• SIZE: UNBELIEVABLE! ONLY 6"'- l 2~· J( 9"'", COMPARE~

• MICROCOMPUTER CONTROLLED: All scanning and b-equency-contrct
fu nct ions are performed by microcompu ter.

• DETACHABLE HEAD: The control head m ay be separated from the rad iOfor use
in limited spaces and lor securi ty pu rposes.

• SIX·CHANNEL MEMORY: Each memory is re.pr ogremmabra. Memory is
retained even when the unit is turned ott.

• MEMORY SCAN: The six ch annels may be scanned in either the "busy" or
'vacant" modes for Quick , easy location 01 an occupied or unoccupied
frequency_

• FULL·BAND SCAN: All channels may be scanned in ether "busy" or ""Kant"
mode. ThIS is especially useful for loc ating repealer frequencies in an
unfamiliar area

• INSTANT MEMORY·l RECAlL.: By pressing a button on the mICrophone or front
panel. memory channell m ay be recalled for immediate use

• MIC·CONTROLLED VOLUME AND SQUElCH: Volume and squelch can be
adjusted from the mrcropncne for convemence In mobile operation,

• ACCESSORY OFFSET: WIth one optIonal crystal. three non·standard otfs.ets
become avallable_

• 25 WATTS OUTPUT: Also Swatts low poe er to- short-dlstancecommunicatiotl.
• DIGITAl S/RF METER: LEOS Indicate signal strength and power output. No

mote mechanical meter rncvemems to laU apart!
• LARGE "1·INCH LED DISPLAY: Easy-to-read frequency display minImIZes

-eves.oe.tne.roeo'' trm e.
• PUSH BOTTON FREQUENCY CONTROL FROM MIC OR FRONT PANEL.: Any

frequency m ay be selected by pressing a microphone or trent -panel SWItch,
• SUPERIOR RECEIVER SENSITIVITY: 0.28 uV for 20·d B qu ieting. The squelch

sens it ivity is superb, requir ing less than 0. 1 uV tc ooeo. The receiver aud io
ci rcuits are designed and built to exacti ng scecuications. resulting in
unsurpassed receveosiener intelllglbility_

• TRUE FM, NOT PHASE MODULATION: Transm itted audIOquality is optImized
by t he same high standard of design and construction as is found in the
receiver. The microphone ampl IfIer and compression circUIts offer
intelligibility second to none.

• OTHER FEATURES: Dynamic MIcrophone. built In speaker. mobile mountIng
brillcket. external remote speaker IKk (head and radio) ilInd much, much more_
All cords, plugs, luses. microphone hanger, etc , included. Weight-6 Ibs,

• ACCESSORIES: IS' REMOTE CABLE... $29_95_°MARS·CAP KIT... TBA PCS-6R
A / C POWER SUPPLY... $49.95_

OROER HOW TOll·fREE
8817 S .W. 129th Terrace . Miami, Florida 33176 CrP<l'IU,d~,smayuw

Telephone 13 0 51 2 3 3-3 6 3 1 . Telex : 80-3356 O OU' loll.f,ee ordt'fI"ll numbe'a
' Ask lor ~,alor 701

U.S . DISTRIBUTOR DEALER INQUIRIES INVITED 50 (800) "..,... 00
In ~"Iorn,. (800) 852-7711

Ala sl<a and Hawa" (800) 824 7919
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AMATEUR-WHOLESALE ELECTRONICS .... .1.21

800



onl,.· g37.95

o ..lv $29.9S•

.........nl.,.,' ,\ 11 ""T 1"'Hh,,'" "'" "''''"",1",..,,·
"I h - ~" ,,,,, , ,,,· ..d r"c I ,-,' lO' _ I n ~dolH''''' . th,'" nI""
k ,d"c"",1 ",,,hi" 10 d",'~ f.. , a r,,11 "'h",01 (k~~

~1"l'l'ln~) I f , ..." "". ''',' "",,~f1.. d f", "",. " '" ...""

Tn 0 ..01.,..,
",-"d " d"...k '" "" ",n ",,1,,_ ,,< ,,~,• .1-"'" ~1.1' _m
\'1"_\ ,\<i,lll" ~1I'pl'ln~ ,,, .. I 1I .. ,,,lIt,,~ , ('"I lL ,,'~I·

(kn'~_ ",1<1 ~"k~ 'a"

~I",..II~~ .'2 ..hm
,~u" ,.. ,II~ I"'n'r
I,"p ..d"" ..,· "r a
"",hlk wh't'_ Tal'~

h" 'wn'" ;1 und .,,'
..I",,~ :1· :10 ~III,

i\l)1J "',,"~ ""'1"'" _M
t W x2 ",t V. " . 0011'",19.95
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.... ....~I.,.. ( ·I... rJ(" .
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I,..""hk_"nl ~· 9 ",2,,. -,1\ - • :lOU ,,-all HF
.... 1,...1 eal'~htll'" • sWle ...,1.,.. wUII :! -,,,I,,,
"" uk • •\. .. I., .... a S ..U .. h ~d,":I ~ I""""'~\l ''''''
,.",,, f,', 1""',·nn,,~ . "",d..", wI'''. ,,' t",,,·, b~v~~~ '

Erlklent .\ 1 .-110..1.."1 to.., pl'. ](~)"\..
Cal''''''' ,, '" • .\" md" " b"",,~ fj " ,~I,,"<I ..m·I",,,,,· _

T",,~, ''',' S\\'H ,,"
a,,~- """'una - ,."" ,
r,><1 m mn,I",,, wi,,·

(100·1(1 n,,'ler~)_

.\"Y ,I~ _" I' ,,, to"
wall. HI' '''''1''''
Hn,~~'·'t. )-" 1 '~ ' ''' .
I'a,·t , 1\ ~V ,tV. 
~:! \10 - .

SSTT-4

SSTT-3'10I1I1.t;
nIPEltA'''(~t;

TIlASSFOIUIt:1l

o ..ly $64.9S

SST 111... 1 K4IU..I PI"IM'· l .n.\Il . 1""01\" PEl.'
I .,' , I 1-2t.')LJ b, ",...1.-<1, .~ I I W , -4 ·:1 / W _

onl,.,,, 17.95
'Ii'liT 4·1 ... 1 it4 11K. ( ·I.Ot·K. (;1"", H'd l .t:U
m",,,,,,,l~. ~["",h "nd ,I",' ,,1,.. ut 1",,11 "1'1"",,,,,_
II..",,, t f"t r.., I " "" <k~k_ 1 II iI·." ·.
0111,.· 822.95
S'liT II. 1 .. .\lTX f", h" l" ' '''~ d Il" ,·~ ;l'" II\".

01l1,..g5.00

.\ Il l", n ol ~ (1 4;0_10
m_ l with "m' win"
tUIlI\" ....11... 1 •
,\"'- 'm"~,",'h'~' •
ll"",,, '" l'",,,,,hk
• " .."n 1",,,··,,1'
In,\I,·,,""

ELECTRONICS ~"o
POBOX 1 LAINNOALE . CALIF ,
80260 -{213l 376 - 5887

I·. .

''-' , - M.~- -" ~'.-' ....... •,,, 'U.,
'"' ' e.... " '._.- ...

.--""""-....-....--."..-~,"~~-• """ .... , , - "J'"

NEWI
TOWER
MASTER
40 tool S.If·
Supponinu
C.ank ·up
Meat

Regular

"399
COMPUTE
With Hinged
Mounting Plate
And HOL'se Bracket

Qu; Price

"359
$29 Shipping
Anywhere USA

""A21

18KDKI

SALE

8817 S.W. 129 Terr .
Miami, Fla . 33176

Tel: 13051 233-3631

I TWO ANTENNAS I
• FOR THE PRICE OF ONE.

r&KDKJ MAXl[
1 TWIN ANTENNA

• SUP ER 80 LB, 100 M .P,H . BLACK
MAGNETIC M OUNT

• ~ WAVE FOR MAXlISIGNAL
AND

• V. WAVE FOR CLO S E· IN AND
RESTRICTED HEIGHT AREAS

• INSTANT CHANGE·OVER
• SUPERIOR PERFORMANCE
• STAINLESS S TEEL SPRING AND WHIP.

CHROM E ON BRASS BASE · CO M PAR EI
• COMPLETE WITH 17' C OA X

AND CONNECTOR

REG. $29.95

NEW COE HAM IV ROTATORS

Reg . $189.95 Our Price 814900

R.._~/n

_ 'WP$_.R . _.....

ORDER NOW TOLL-FREE
Credit card Holders May Use Our Toll Free Ordering Number

ASK FOR OPERATOR 701

(800) 824-7888
IN CALIFORNIA (800) 852-7777

ALASKA and HAWAII 18001 824-7919

All Solid Stato-CMOS PL digital synthesized · No Crystals to Buyl 5KHz . taps . 144-149
MHz-HUGE w- LeO digital readout PLUS MARS-CAP and MULTIPLE OFFSET BUILT IN .
• 5 MHz Band Covoraga · 1000 Channels (instead of the usu812 MHz to 4 MHz·400
to 800 Channels) .4 CHANNel RAM rc MEMORY WITH SCANNING AND
AUTO TRANSMIT. MULTIPLE FREQUENCY OFFSETS. elECTRONIC AUTO
TUNING - TRANSMIT AND RECEIVE. INTERNAL MULTIPURPOSE TONE
OSCILLATOR. Ril. RF ATT. DISCRIMINATOR METER - 16 Watts Output
Superior Receiver Sensitivity and Selectivity - 15 POLE FILTER , MONOLITHIC
CRVSTALFllTER AND AUTOMATIC TUNED RECEIVER FRONT END, COMPARE!
• Superb Engineering and Superior Commercial Avionics Grade Quality and Con
struction Second to None at ANY PAICE.

COM PA RE!! Nothing EIs" 00651

FM2016A

SPECIAL
SALE

$2990 0
REG . $369.00

SUPERBI
NEW ICOM

IC-701 S

H.F. XCEIVER

Please Call or Write for Special Package Price

V' Reader Service-see page 2 11 185



HEWLETT PACKARD UH F, VHF. AND MICROWAVE S IGNAL
GENERATORS AND SWEEPERS. AN D OTHER EOUIPMENT

WISPER FANS
This fan Is super Quiet, etllc lent cooling where lowacoust ica ldisturbance Is a must ,
Size 4 68" • 4.68" . 1.SO", Impedance protected. SOI6O Hz 120 'lolls AC

ONLY 19.95 or 21$1'.00

EIMAC 3-500 Z
Special price - limited quantity

$150.00Ipair
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""21.11118
218015
219

" no" .....
'"""'"" ese
'"'" ecce
""3HlOOO

31 '"''31 fifi661
319

""'"12 22222

'"'"""'"""'"'",."'",. 
].IU".

" ecce
""'"seoccc
3621150

""..,
ooסס31.0

3121J!>

"'''''''''3111111

""'"" aaaaa3811111
38.11118
se ....." ,
""'"39160

""'". ' .111 11.. .....
.333333
es
.1.8
. 8,50000
.9,8. ' 66
. 995
53 .5
51 .5

~ "
"'''61 !?l

ea """es eeeer
12855
15 1115
1666661
62 15
ea
M

as """"
00""

''' '''93 535
939353
se a

""'" eso
1~ &I

lH,ll9
1655

, erssoo
eeea
, sos
escce
' ''',..
"'"' ''',,~

"",..
'""' "",~
"'",..
1 0 ooסס

10010
lllO2O
10021
1ll.0.t0
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11,21."..
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"'""96125
11,965
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12.925
12 93
12.95
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1328.5
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,,~
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2 133275
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3.75,,,

12.00
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ONLY S14.95

MODEL 413AR
DC null vollmele,

Sl 12.50

MODel 618 8
3.8107.6 GHz
only S499.99

A Model S299 .00

MODel 812A
450 to 1230 MHz

.1uv 10 .5uv Inlo SO ohms
ONLY $499.99

MICROWAVE DIO DES
H P, 2835 2.20
MA4882 5.00
MB0101 1.89
M80102 1.9a
l N83 1 8.00
lN571 1 2 20
lN5712 3,45

302A with a 297A
Wave Aoa lyze, and S w..p Drive

20 HZ to 50 kHz
S799.00

MURATA CERAMIC FILTERS
Model SFD-455D

455 kHz S3JJO
Model SFB-4S5D

455 kHz $2.00
Type: CFM·455E 455 kHz Sl.95
Type: SFE·10.7 10.7 MHz S5.95

300 MHZ 16d B MIN,
17.5dB MAX.
50 MHZ 0 to - l dB from 300 MHZ
24 volts DC at 220ma MAX

MODel 416A
Ratio me ter

S125.00

MODel 616 8 1A
1.B to 4.2 GHz
only S399.00

MODEl683C
2 10 4 G HZ

ONLY S299.00

MODEL B20A
7tol1G Hz
.223V 10 tuv,

S699.99

MCI 303L
MC l461R
MC l469G
MC155O(1
MC I560R
MC I~

MC I569R
MC4Q24P
MC6ll2OP

""eceo
2708T.
2716TI
MCl460R

CIRCUIT BOARD DRI LL BITS
Size Price Size Price
35 S2.15 56 SUS
42 S2.1 S 59 SUS
47 S2.1S 60 SUS
49 S2.1 S 61 SUS
50 S2.1S 62 SUS
51 S2.15 113 SU S
52 S2.1S 64 SUS
53 SUS 65 SU S
So' SUS 66 Sl .90
55 SUS 1.25 mm Sl .B5
&6 SUS 1.45 mm SUS
57 SUS 3.20 mm S3.58

INTEGRATED CIRCU ITS
$2,00 MCI46JR
690 MCI469R
205 MC1560Q
1 50 MCl563R

1240 MCI568L
531 MC1590G
8 15 MCl60t8L
382 MCl60t8P
695 MC6800P
695 MC68B21P
395 4116-200NS
895 TMS4060

2995 TM54024
540 1702A

MODEl 400DR
Vac uum tube "ollmelll

S79,95

MODEL 434A
Calorimelric power meter

S45O.00

TRW BROADBAND AMPLIFIER MODEL CAlI15B
Frequency responae 40 10 300 MHZ
Gain

Voltage

MODEl 606A
SO kHz 10 65 MHz

.1mV 10 3V lo to SO ohm s
Sl ,OOO.OO

MODEL TS5 10lU HP608D
10 MHz 10 420 MHz

.W 10 .5V
S399.95

TEKTRONIX
58SA Oscilloscope
with 82 du. 1 u ee e plug -in
DC·l 00 MHz S800 .OO

TEKTRONIX
IL30 Spectrum Anllyl.r plug-In
92SMHz·10.25GH, $899.00

186



NOW ON LYS15.1D
$20 65

Polorad Mode l 1206
1.95104.20 GHz

signal source
S400.00

M ode l 1107 3.8 to 8.20
GHz signa l generator

SSSO.OO

Alf red Model 6320
Sw eep signa l generalor

2·4 GHz S339.00

FETS
3N 128 Sl .00
40613 1.39
MPF 102 .45
MPF1 21 1.00
M PF131 1.00

MHZ ELECTRON IC KITS:
~ II 41
Molorola MCU.1OCP CMOS TOM G.n.ralor
CMOS Tone Generalo, uses 1MHZ crystal to proouce standa'd dual Irequency dIal·
ing SignaL Olrecuy c ompantne Wl lh 12 key ChomeriC Touch Tone Pads Kil include,
the follO Wing'
1 Molorola MC144 10CP Chip
1 PC Boa 'd
And all o ther pens lo r assembly
WIth 1 MHz crys ter

TUNNEL DIODES

TYPE-
T0261,.
T0266A
lN2930
lN2939
IN''395

PRICE

S1 0,00
10,00

'"'"5 <0

AA NICADS
Used/pull ou l 01 calculalo rs
79t each or S59.00/100

E.F. Johnson tube socket ,,22.Q275-OO'
lor 3·4002, 3·5002, 4·12SA. 4·2SOA, 4.400A

S29.9 51pa i r

Kit 1/2
FairChild 95H90DC Pr..cal.r 3SDMHZ.
9SM90DC PreSCllller divide, by 10 10350 MMZ Thi, ~ Il WIll t ake any 35MHZ Counler
to 350 MMZ. Kll lneludes me tollow,ng:
1 Fajrch ild 95M90DC ChIp
1 2N5179 Trans lSlor
2 UG-aBiU 8 NC Conn ectors
1 PC Board
And all ctner parts for assembly, NOW ONLY S1 9.95

CRYSTAL FILTERS: Tyeo DOl·1HaD ...... a. 21 94F
10.7MMZ Narro.... BaO'ld Crystal Filler
3 db bf.ndwid lh 15khz minimum 20 db bf.ndw ld tn 6OI<hz mjnimum 40 db bandw'dth
lSOkhz mlmmum, Ult imate SO db, msernon loss 1.Odb Max, Ripple 1,Odb Mu. Cl 0 ..
- 5pl . AI, 3600 Ohm,.

••• ••••••••••••••• ••••••••• •••••••• ••••••••••

59 50
8 95

16.SO
15,95
2990
12 30
" 53
3.82
382

12 30
74 35
15 " 0

7000
14400
39.00
12,95
29 00
3900
525

'"1060
18SO
7 95

35 00
995

1060
1040
45 00

'"12770
32800
2575
5000

5 95

NOW ONLY S5,95

Exp. Da..

....................... , :
BUll( AMfRICARD/VISA/MASTERCHARGE :
"our "Iumtlel
lor eQulva~nll

TUBES

S5.OO 4Xl5OG
90.00 l00TM

225.00 5728
5.00 811 A

15000 813
$450 5894
68.75 6146A
80.00 61468
81 SO 6159

255,00 6293
145,00 6360
38,50 6907
SJ,SQ 6939
~.50 7360
7200 7984
48 00 8072
60.00 8156
70.00 8226

289.00 8295AIPL 172
285.00 8458
400,00 6560AS
3700 8950

,,,.,
.. <...., - _._.. - _'..,_ ., ".T ' ...--"_---lI.l "" :I"" I. U, " ..
OI l "". ..,." "r.

2E26
3-SOOZ
3·1000Z
3828
3X25OOA3
4 65A
4·125A
"·25OA
4.400A
4·1000,.
5·5OOA
4CX25OB
4CX2SOF

' ''''25OG4CX25OK
4CX25OA
4CX3SQA
4CX3SOFJ
4CX1000A
4CXl 500B
4CX15QOOA
4Xl 5DA

FAIRCHILD VHF AND UHF PRESCALER CHIPS
95H90DC 350MHZ Prescale, Divide by 1~ 1 1

95M91DC 350MHZ Prescale, Divide by Si6
l1C90DC 6SOMMZ Prescaler Divide by 101 11
llC91DC 6SOMMZ Pre,caie, Divide by 516
llC830C lG HZ Div ide by 2481256 Prescaler
llC70DC 600MMZ Flip/Flop wilh ' esel
l1 C58OC ECL VCM
llC«OC Phase Frequency Delector tMC40.uPIU
l l C2.OC Dual TTL "'CM (MC4024PILI
llC060C UMF Prescaler 7SOMMZ D Type Flip/F lop
l1C05OC lGMZ COunter Oivlde by"
l1C01FC Migh Speed DualS·" Input NOINOR Gilte

(602) 242·3037
2111 W. Camelback
Phoenix.Arizona 85015,e1cctroruc~

Magic Lantren M ode l ATCR3
2350 MHz down converter and power supply with Bogner antenna

S299 .95
/",",red quant,ty avallatJle - m ay be bacll o,dered)

MM 1552 5000
MM1553 56 50
MM l 601 550

RF TRANSISTORS
2N5184 ' 00

MMl602I2N5842 ' .50
2N5216 " ' ,SO

1.41.41601 5"
TYPE PRICE 2N5583 .....3 1.41.4 1661 15.00

2Nl561 S15.00 2N5589 '.60
1.41.41669 11.SO

2N \562 15.00 2N5590 5J() 1.41.419"3 3.00
2N1692 15.00 2N5591 10.35 ""2605 3.00
2N1693 15.00 2N5637 20.70 ""- 5 00
2N2851JAN 2."5 2N5641 ' .90 ""8006 2.1 5

2N2876 12.35 'N56<3 1• .38 MMCM9 16 '00
' N2880 25 00 2N5645 11.00 MMT72 "2N2927 ' 00 2N5764 27,00 MMT7. ..
2N2947 17.25 2N58"2 8.65 MMT2857 2 68
2N2948 15,SO 2N5862 50.00 MM T3960A 6.25
2N2949 3 90 2N5913 3.25 MRF245 31.05

'N2950 5.00 2N5922 10,00 MRF304 43.45
2N3287 ' 30 2N5942 .6.00 MRF420 2000
' N329< US 2N594" ' .50 MRF450A 10.35
2N3301 .75 2N5945 10.90 M RF472 1.15
2N3302 "" 2N5946 13.20 MRF475 2.90
2N3304 ' ''' 'N_ 5.45 MRF476 1.38
2N3307 10,SO 2N6081 5.60 MRFS02 .<9
2N3309 390 2N6082 990 MRFS04 6.95
2N35SJ 1.45 2N6083 11 .80 MRF509 '90
2N3518 .00 'N_ 13.20 MRF511 . 60
' N_ 109 ,N_ 5.75 MRF901 3.00
2N3866JAN 2.70 'NOl96 19.35 MRF5t 77 20.70
2N3666JANTX " .43 2N6097 28,00 MRFllCJO." 1«
2N392" 320 2N6138 18,70 PT3539B 3.00
2N3925 500 2N6166 "" PT4166B 3.00
2N3927 11,SO 2N6265 75.00 PU571A 1.50
asaseo 26.25 '.5266 100.00 PU612 5.00
2N4072 ' .ro 2N&439 .3.• 5 PH'" 500
2N 4135 200 .FR90 3.00 "'..., 500
2N4261 14.60 B LV 568C

•
25.00 ""." 10.72

2N4427 1 09 B LV568CF 25_00 ers""
2• .30

2N4429 '.50 MEP761S30U "5 ers-sc .,.70
2N443O 20.00 MEPS3002 11.30 srs", 26.40
2N.957 350 MEPS30Q3 29.68 5010"3 500
2N"958 ' .60 HEP$3005 9.95 501116 3.00
2N..959 2.12 HEPS3006 19.90 5011 18 5 00
2N4976 19.00 MEPS3007 2,'-95 50 1119 300

'N5OOl 5 90 MEPS3010 11.34 f A7993 75.00

2N5108 3.90 MEPSS026 ' .56 fA"" 10000

2N5109 1.55 MM 1SOO 32.20 "0281 10.90
2N5160 3" MM15SO 10.00 40282 11.90

2N5179 " <0"" ,.'"

18 7



600 mHz COUNTER

r~rn~[)1J [)1[)[JinJrli[J~
.... R8 BOX 4072, ROCHESTER, N.V. 1461D

PHONE ORDERS CALL
(716) 271-6487

The CT-70 breaks tne price barroer on labqual'ly IrllQ Utl'OCy cour uers
Nolonger doycu ha~e tosetue tor II k it. haW_kit Of poor performance,
the CT-70 is completely wired lind tested . features crcteeecoet
quality construction and soecnrcencos. plus is covered by II one yea r
wa rra nt y POwer fo r the CT-70 is provided by lour 'AA' size ba tteries
or 12 volt s , AC or DC, av ailable as options are II mead battery pack .
and AC adapter. Th, ee selectable Irequency ranges. each .....,tl'l its
own pre-amp, enable you to maee accurate measurements f rom less
than 10 Hz to greatef than 600 mHz. ANSWit ches are convenient ly
located on the Iron t panet tor ease 01 operatIOn. and a single input
jack eummetes the need to Change cables as d ltlerenl ranges lire
se lected Accura te reading s life insured by I he use 01II la.geO,4 inch
seven digit LED display, a 1.0 ppm TCX O time base and a hand y LED
gate light indicator.

The CT·I0 is the answer t o a ll your measurement needs. In the
f,elel . In the lab. or in lhe ham sha ck Order yours today, e~am,"e" tor
10 days. If you 're not completely satished. return me un it lor a pr ompt
and cour teous refund

. $9995
. T5 95

."
""'"'"

10HZ to ever 600 mHz
less th an 25 mv to 150 mHz
less than 150 mv to 600 mHz
to Ppm. 2O"'0·C; 005 ppm / ' C TCXO crystal
t ime ease
1 dlQrts.lED. 0 4 Inc h helQht
50 VAC 10 60 mHz, 10 VAC to 600 mHz
1 megOhm, 6 al'ld 60 mHz rangee 50 ohms.
600 mHz rang",
4 'AA' cal ls, 12 V ACIOC
o 1 sec and 1.0 sec LEO gat.. hght
Aulomatlc , ali rang",s
5"W~I """H~5""··D

1 Ib WIth baneoes

Prices
Cl·TO....ned + tested
Cl ·TO ~ I t lorm . ..
AC adaple•.
N,cad pack ""lh AC adaplerJcha' 1l""
Telescopic ",h,p an len~ BNC plug
Tin ba ,1assembly.

Stability

DIsplay'
tnput llfOlectJon:
Input Imped ance

Sp8cillcatlons
Frequency range
SenSItivity

Powe"
Gale
DeCima l POlOl
Size
WelQht
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• COmmercial g'ade deSign
• Easy 'o build & . lign
• 70 Of tODdB selectivity opt,on.
• low 'y$tem cost
• Comparlmen tized sh Ielding

New ge....ra tion
More sensl llve
More selecti ve
Uses cryatal fi lters
Smslle r
Easy to align

Specify blind; 10M. 8M ,21.1,00" 220 MHz. May alllObe ...sed
on adjacent commercial bands. Use 2M veri ion fOO"
137MHz WX eeteuue.

R15A Kit fot ",orllTot or _.the' ,,'elhte Mnrice
-60dBal::l: 30 KH z. •. . . . . . . . . .. . . . •. _•......... $69.95

R15B Kit 10< nonnel nblm lleMce. -60dB.' ::I:17 KH~

-80116 . t ::I: 25 KHz , $74 95

R15C Kit 10< repeate, service. ·GOdB.,::I: 14 KHz .
-8OdB.t::l:22KHz. • . .. . .. ... . . .. . . .. . .. .. . . . ,$8495

R750 Kit lor ,plOt channel ope r.tOon. Use.epole crystal
fi lte r! ·60dB at ::l: 9 KHz, · 10DdB at::l: 15 KHz .. , $99,95

UHF
KIT

ON LY
$34.95

OUTPUT FlANGE

'~30, e-ec
144·148
61.25
61 .25

RF FlANGE

432-434
435-437

"'N'"427.25
439 ,25

VH F
KIT

STILL
ON LY

$34 .95

MODEL RF FlANGE OUTPUT FlANGE

02. 28-32 MHz 144·1 48
COO 50-" aeoc
COO-, 50-" 144·1 46
C144 144·148 ee-sc
C1 4!S 14S-14 7 ae.eo
CI 48 148-148 , e-ao
CI 46 144· 148 26-28
C220 220-222 ' ''30
C220-2 220-222 144-148
CliO Any 2 M Hz 01 26·28

Aircraft Band or 28·30
Cl ,o-ELT 12 1.5(1 21 6) CB Chan 9 (17)

• f ... l ly shielded designs
• Double tuned cue...ita for sp urious supp,esslon
• Easy to ahg n with bullt·ln test aids

MODEL

P9 Kit $12.95
P14 Wired $24 .95
Specify band wilen ll'deri"ll

KIT ONLY $69 .95

MODEL IN PUT (M Hz) OUTPUT (M Hz)

XY2·1 28·30 50-52
XY2·2 28·30 22 0-222
XY2·3 28·30 ~ 26· 28) 222·224(220-222)

"'N 28·30 144·146
XY2·5 28·30 145- 147
xvz-e 26- 28 144·146
XY2·7 144·1 46 50-"

• L_.' Convert... lot SSe. CWof M• • tc.
• A f,actlOn of the poice of othe' ...nlts
• 'ZW p.e. p. output wIth 1 mW drive
• Use low powel' t. p on 81CittH' ot .n.......tot pad
• E.uy to . Iign ""';Ih bul"';n l H I POInts
• Link >O'iI h VH f RX con-'er tot ".nsceiYe

• O...,... . e vhf model fo' .ppIlcetions where space
permit' • 1v,• • :r • Model, . vailable to cove< any
4 MHz blind in the 26 10 230 M Hz range • 12 Vdc
• 2 stages • Ideal for OSCAR • 20 dB gain

~:I_ P8 Kit $10.95
Specdv blind -..hen on:Iering

,50-'"
T50-1 50
T5C).220
T40IT20

&chan. 61.1 . 2W KIt ..............•.. $49,95
&chan. 2M. 2W KIt _ $4995
&chan. 220 MHz. 1h W Kit. . 549.95
I 1..::han. 450 M Hz. 2QOmW KIt $49.95

R10 VHf Rece<...... k~ tot 10M. 6M. 2M. 220 1.1 1041 ot
adiacenl C()l'l'lft'll!lfl bands , $7 4.95
Optional dal "llerlot I OO<lB adjacenl cl,."lnel... $ 10.00

IT'S EASY TO ORDER!

DEALE R INQU IRIES I NVITED

65A MOUl RD , HILTON, NY 14468

R90 UHF ReceIver k ll tor any ::> MHz segment of 360 to
520 M Hz band ..•......... . _._ ..........•... $89.95

(Send 4 IRe', for ave"...... mai ling)

Ca ll o r Write 10 Get

FREE 1979 CATALOG
With Complete Deta il,

See our Complete Li ne of

VHF & UHF LinearPA's
• Use as linea' or c lasa C PA
• f or use with SSB Xmtg Converters. f M E.citers. etc,

LPA 2·15 VHf PA. 2W In/ 15·20W ou t. Sohd·state lIr
,w,tching , Kit only _ $59 95

lPA2·45 VHf PA. 2W "V 4Q-45WOUl.Canalsobeu&ed
wlth&1OWd""",KitprOCll , , $ 109 95

lPA 4· 10 UHf PA. 2DO-5OOmW 1n/6- 1OW oul KII proce
onlY . . . . $79.95

-..$18.95
$34.95

• Write or phone 716·392-9430
(Electronic answerin9 service evenings & weekends)

• Use Credit Ca rd . UPS COO, Check, Money Order

• Add $2.00 shipping & handlin9 per order

P1 5 Kit
P35 Wi red

• Co¥8'11 any 6 MHz blind in UHf range of 380 to
520 M Hz • 20 dB gain • 2 SToogeS • 12 Vdc

• M lnial ...' e "'" modelfot t ight sp&ces - size only y, . 2~
• Models available to cove' .ny 4 MHz band in the ranoe
20 to 230 MHz • 20 db gaIn • 12 Vdc

.... 104 13 189
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2 FOR $225

ASSEMBLED AND FULLY
BURNED IN ADD $30

Blank PC Board ...../Docu mentatlon
S29.95

Lo..... Prol ile Socket Set. 13.50
Support lC's (TTL & RegulatorS)

$9.75
Bypass CAP's (DISC & Tanta lums) •••

•••
$4.50

Addressable on 16K Boundaries
Uses 2114 Static Ram
Runs at Ful l Speed
Dou ble sid ed PC Board . Solder
mask and silk screened layout.
Gold fingers.

5. All Parts and Sockets included
6. Low Power: Under 2 Amps

Typical

ORIGINALLY PRICED AT $429 each!

16K STATIC RAM SS-50 BUSS

KIT FEATURES: 1.
2.
3.
4.FOR SWTPC

6800 BUSS!

BLAN K PC BOARD - $33 COMPLETE SOC KET SET- $12
SUPPORT IC·S AN D CAPS- $19.95

PROC. TECH . QUITS THE MICROPROCESSOR BU SINESS!

FACTORY CLOSE OUT - SPECIAL PURCHASE!
1l1 6K R A

ASSEMBLED AND
TESTED · $30

FULLY STATIC
AT DYNAMIC PRIC ES

1$295

(450 NS RAMS!)

T housands of computer systems rely on this rugged. work
horse, RAM board. Designed for error-free. NO HASSLE.
systems use.
KIT FEATURES:
1, DOUbled sided PC Board ..... ,l h sol der

mask and SIl k scr een lay out.Gola
plated contact lingers

2. All sockets Included
3. Fully bulleted on all address and data

l ines.
4 Phantom is jumper select ab le to pin

67.
5 FOUR 7605 regulators are proviaea

on card

16K 5-100 Dynamic Ram Board - $149.95
Perlecl For

OEM',

KIT f EATUfl ES
1 Add' .....t>le .. lou' sepa,OI. 4K BlOCks
:1 O N BO" flD BAN K SELECT e"eu"'y
(C'omemeo St . nd . ,d'i AlIo ..... up 10 ~t2 K o n
lin,,'
3 Us., 2 t t 4 (4SONS) 4K SI,"e A.m.
~ O N BO ARD SELEC TABLE WAIT ST"TES
5 Ooub'" Sided PC Boa,d . .... ,111 ' O'd ' , ma.k ands". se' eened lavo u l GOld pl.' ed conloel ling . "
6 " " add ".., and <lal. 1m.. lully bu n.'ed
1 Kll ,nCIU<l... " Ll P.rt • • nd .ocke1S
6 PHANT OI,l .. IUmpeo-ed 10 PIN 67
9 LOW POWER uf>d",2a mpS TYPIC.t.l I,om lh.
<!l Volt B....
to Blank PC Boa'd can I>P populO'''' .. any
.....~'JI.. 01 41(

FOR 250NS
ADO 520

16K STATIC RAM KIT-S 100 BUSS
PRICE CUT I

FULLY
ST AT IC , A T

DYNAMIC PRICE S

USES 2708's!

Thousands of personal and business systems around
the world use th is board with complete satisfact ion.
Puts 16K of software on line at ALL TIMES! Kit features
a top quality soldermasked and silk-screened PC board
and first run parts and sockets. All parts (except 2708's)
are included. Any number of EPROM locations may be
disabled to avoid any memory conflicts. Fully buffered
and has WAIT STAT E capabi lities.

OUR 450NS 2708'S r - ."S"S".::M::."L-:.::D:-'
ARE $8.95 EA. WITH AND FULLY TESTED
PURCHASE OF KIT ADD $25

..........................................................................................• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •.. : ................................................................•
• • •••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••• •••_. °

0
• ' . •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••

0 0 ' . ' ··'0.·
::::~' 16K EPROM CARD-S 100 BUSS 8K LOW POWER RAM KIT-S 100 BUSS .::::

I::::: SALE <r-\c~
:::::: $59.95 \' r\)~\
•••••. KIT v•••••• ••••

I::::: OUR 1$1195KO'TI ::::
•••••. BEST . , · . e o

•••••• SELLING
•••••••••••. KIT!••••••••••••••••••......
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••......••••••••••••••••••a••···•••••••••••••••••••••••••.... ::::::!::::~~~§§~~~~~ =====~='=~~§~~==:!:=::::••••••••••••••••••••••••......••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••............
••••••••••••••••••••••••••••••••••••••••••a••···•••••••••••••••••••••••••••••• ~••• cloCk" chop enn ," " .... , "",,"oos IIm,n9
• :.... "',""ow> ",.1 • c:r~ic. u O't.,.m,c RA'.h. Som.

•
• ••• • ot our com peuof, 16K_,d. UH '_--'''Cky''

•••• _ocn Bulnolus' TI>e 211tosr"'Oi'll YI<>gtc.al
•••••••• cl'w)o(:.IOt .1<00_ '_ .t,-.gl'ltlQ<... . ' d de$lgn••••
•••••• BL ANK PC BOARD WfDATA-$33
I::::: LOW PROFILE SOCKET SET- $12 ASSEMBLED & TESTED-ADO $30
•••••• SUPPORT IC·S & CAPS- $19.95 211 4 oRAM·S- 8 FOR $69.95••.... ';::=======::;::;;;:;;:;;::;;:;;:;;::;;;;;;;~======::;::::::~:::===========================~I::::: 5·100 Z80 CPU CARD••••••I •..·· ASSEMBLED AND TESTED' READY TO USE! Over 3 years of
.::::: design efforts were required to produce aTRUE S-100 l80 CPU
••••:::: at a genuinely bargain price! 4 MHZ' $15995

FEATURES: •a•••··..... • 2 or 4 MHZ Operation.
...... • Generates MWRIT E. so no lront panel requ ired,......
•••••• • Jump on reset capabili ty
•••••• • 6080 Signals emulated lor S- 100 compatabil ity
I::::: • Top Ouali ty PCB . SIlk $<:reened , Solder Masked ,Gold prated Contact We purchased the remaining inventory of PT's popu lar :::

•
• • • • •• Fingers 16K Ram Board when they recently closed their plant. :::
.::::: Z-80 PROGRAMMING MANUAL .
• Don't miss the boat! These are brand new. fu l ly tested, .
• ::::: By MOSTEK, or llLOG The most detailed explanat ion .
•••••• ever on the work ing of the l -BO CPU CHIPS. At least ASSEMBLED and ready to go . All are so ld with our .••
I::::: one lull page on each o f the 158 Z--80 instructions. A standard 90 day limited warranty'! :::
:..... MUST reference manual for any user of tne z-ao. 300 72 Page Full Manual. Included Free! .••
• ::::: pages . Just off the press. $12.95 :::...... ...
...... NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALI FORNIA. THE SUPPLIERS OF CPM SOFTWARE. •..

I::::: Digital Research: Computers TERMS' Add soc postlKjt' . w.. pav l»lanee o-e..tsundP' $15add 75CI'landlmg :: :
•••• •• (OF TEXAS) No CO O We acceP' V,u Mas''''CM ' g.<' . and Ame" u n E.p'ess canIS T... •••
:..... Res add 5' Ta. FO' '''Qn ord",. (...cppl Canada add~ P & H 90 Oay Mon..V •••
••~:: P.O. Box 401565. GARLAND, TEXAS 75040. (214) 494-1505 BaekGuar ante<'on.'I I,pms : : :••....;., .:..~......, , . , . , , . , . , . , , . , , , ' ~' ... . .. •. : ..••.•........•.........•...•.•..........•...•..............•....•.•....•...............~~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••:&:::::::::::::::::::::;::::::::::::::::::::::::::::::::::::::::::;::::::::::::::;::::~.
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and
self

plus

to indicate t ime
C.B . Mini size.

Four digits

MFGR's CLOSEOUT
LIMITED QTY.

by HYGAI N

each
99

INCLUDES CRYSTAL TIMEBASE!
WORKS ON 12 VDC!

Originally used
channel on an expensive
contained module. Not a Kit .
flashi ng indicator for seconds. Inc ludes MM5369
and 3.58 MHZ crystal for super accurate time base.
With hookup data .

,------ - - - - - - ------,

$
00

00

••

00

••

00

....

..

....

....

..

..

..

..

..............

FEATURES,
.. FO UR JUMBO w INCH LED DISPLA YS
• 24 HR REAL TIM E FORMAT
• 24 HR ALARM SIGNAL OUTPUT
• 50 O R 60 Hz O PERAliON
.. LED BRIGHTNESS CO NT AOL
.. POWER FAILURE INDICATOR
• SLEEP & SNOOZE TIM ERS
* DIRECT LED DR IVE {LOW RFI I
.. CO MES W ITH FULL DA TA

MANUFACTURER 'S CLOSEOUT!

COMPARE AT UP TO TWICE
OUR PRICE!

$495
REG. ' 9.95

ADD $1 .95 FOR
AC XFMR

PERFECT FOR USE
WITH A TIMEBASE.

CLOCK MODULE OPTION S
MA1 00B A and 0 MA101 3

NATIONAL SEMICONDUCTOR MILITARY TIME FORMAT!

JUMBO CLOCK MODULE

ZULU
50% OFF SALE!

FAIRCHILD RED LED LAMPS
afLVSOS7 Med,um S"8. CI"", CI~ FlED EM ITT IN G . TMe.e or8 n" l
re testeo ,,If·.pfl(: unilS "' ~~o by . " me "I "ur compet ltoon. T"". &&re
fo"'ory p"me, lir.t QUllity, n8W un,t.

•

•

•

•

•

•

•
•

•

•
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•
•
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•
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•
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....

8 FOR 51.19

MSUPER TRANS ISTOR~

2N.wn TOo-92 Plaslto; SIlicon PNP
0.,_.H'9I'1C..........t VCEo-~ HFE

50 to I SO 1\ 150 lolA FT -150MHZA
...per " BEEFED-UP" Ve<"sion of lhe

'""'"MA101 3
BRAND NEW!

16K D YNAMIC RAM C H IP
WORKS IN TRS-BO OR APPLE II

16K X 1 Bils 16 Pin Package. Same as
Moste~ 41 16-4. 2'50 N S access . 410 NS
cycle lime. OUf best prlC" yet 10. Ifl" Ilalll
01 ' fle art RA'" 32K and 64K RA'" boardS
usong lfli, chip ..e .ead,1y ...aliabl.. Th..."
are n_ fully guaranteed _<COlI tty a
majOf mIg

VERY LI MITED STOCKl
~MAGAZ IN E SPECIAlM " 8/$79.50

• B"O". 4 dio'I o,r L"O~
o CompIe _ only T............... _ s..t<......
o :u -.. ~ OUIpuI
o 11-" II""T_F_
o 50 .. 60 Hz Opoot_
o _ F_re ~Iion
o LEO B........... eonl.....
o SIHj:I .." _.T_.
o AIoorm " on" _ PM _ .....
o DI<ect Drift • No IIFI
o ();nocf Aep4ac:oment lot I,IA1011
o e- will> F... 0...

~
\.!V

58.50

,AC ~._ 1 1 . '

PfIlFIECT FOR use
WITH A T'''''8'''$( ,

Digital Research: Parts
(OF TEXAS)

• • •_ ...........'""";;;;oj.

·" :'''Uf ACTUAEA 5 CLOSEOUT'

~~ "
.. .

L7 rr • /717
, L7L'·L7L7
'----- ..

•

•

10 FOR 11 "
50 FOR 54"

"WE BOUGHT 250,000 PCS.M

LAB·BENCH VARIABLE POWER SUPPLY KIT
5 to 20 VDC al l AM P. Short ci rcui t protected by current

• li mi t. Uses Ie regulator an d 10 AM P Power Darlingto n.
• Very good requtattcn lind low ripple K it tocruoes PC
• Board. all parts. large heatsink and shielded
• tr ansformer 50 MV. TYP. Regulation , $15.99 K IT

LEO BAR GRAPH AND ANALOG METER D RIVER
o New Irom Nat ional Semi. 'LM3914 Drives 10 LED
o directly IOf ma king bar graphs. audiO power meters.
o analog meters . LE D oscilloscopes. etc, Unils can be

stacked lor more lED·s. A super versatile and tru ly
o rem arkable IC. Just out'
: SPECIAL PRICE: $3.99 INCLUDE S 12 P_ Sp<tC. ShMt

NAnONAl SEMICONDUCTOR

OoCOLOSSUS JR ." JUMBO CLOCK MODULE

~1fI1g.:..

•

•

•

•

•

•

•
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SPECTRONICS. INC.
1009 Garfield 51., 0.11 P.rll, IIIino;s • 60304

(322) 848-6777

DIPOLES,ROTORS,

ACCESSORIES
,II Il'm cllOus(>-To-l"ou \'1ll '1II l? S

,0,--

MOO:~ 1:1 $1495
MOOH 4:t

".

-o• • ~u'o W.,.

Famous "W2AU" Balun

~~~~~~~~~v~v~~~~~~~~~~~

";" ESTIMATED WEIGHT COOING ";"
":" Al'et me price ct each ilem ~ou w, ll fi nd a ":'
::: IlIll lI ' . Le.~ 19.95 M, To make it ea.ie. to I,g . :~
.:" u'e sh, ppmg costs. lnllse fellers mdlcale .:.
.:. ' h ll 8pp.oximale w e ig hl o j lhe ilem as .:.
.:. 10110w", .:.
.:• • _Less than' Ib I. 20-30 fbs .:.
t b.1-3Ibs_ d . 7-101bs 1l, 30-40 f bS . ~·
':' C.•-6 Ibs , . , 10·20 Itls, h. • 0·50 res. (

:::* will be sent truck collect. ::"
~~~~~~~~~~v~~~~~ ~~~~~~~

COPPER WIRE
#14 stranded, 100 It spool 5.9~

#14 so lidcopper enameled 100· 5.9~

, HINOlES lUl l 2 kW PEP ANO lHEN SO llll B,o><l Ban~, ~ J "40 Me
1 HElPS TYI P~OBlEIlIS ~, ReO " "' CO" I " , R><l.. "on
l ~OW All SU I~lESS SUEt HIRO WIRE , S0139 Ooubl, $"", P'",~

4 IMPROvES 1.' 1 RUiO I, R,~u" o! CO" I " , Porl·Up
, REPll,ES ,E NlER INSUlIIOR. \'W"',od, An""", P,II 01 0." 000 It
6 BUilT_IN l IGHTNIN, I R~I STU H, lp, Ptal'" B.I." _ Coul~ A'.., S.

'0", "',Jobl, G..,
I BUllI· IN HANG·UP HO OK Id,,1 fOf In" ned V... . M. Il, B. n.l l nt" ",

0 '001" 8'iIfIl "d Qu.dl
NO " I liNG U,E O 81 III BRIHCHES 01 1HI U, . AR ilIEO 10ICES. n
~tl, 'IA. ,A~IDII N OEIEN,I OE'I. PlUS THOUSI NQS 01 MAillS 11
WOR l D OiER

,or.... ;0 2 ..o~. " . , , .""~.. 5!l at )$ .hm, ob.I"'d ~ ... li,,1 t.
0' II o~m ~,I..,c.d I... H mod. 1 m,t,tI<, 10 at JI .~m .olI.,..,
I,.., I,nel ,. 1110 Of lOll o~.. b.I.",.1 I..d

Mod el II \ 1495 Model 4:1.. ... ,..114,!

CABLE
8U FOAM , hi dens braid 50 ft. $11.9~

8U FOAM, hi dens braid 100 ft 22.0(
RG 58AJU stranded center 50 It . , , 6.9 ~

RG58AJU stranded center 100 ft 9.95
RG58 3 It w/PL259 each end ,. 3.3~

RG 58 5 It w/PL259 each end ", 4.39
RG58 50 ft wlPL259 each end 9.9~

DIPOLE HEADQUARTERS

INSULATORS
Egg Ins, porcelain per pair , 99
DOG BONE, porcelain set of 3 ." 1.25
HY GAIN #155 center insulator , , 5.95
HY GAIN Cycolac end ins per pair 3.95
MOSLEY dipole center insulator 5.75

CONNECTORS
PL259 UHF male, 2 per pkg .. 1.59
50239 UHF female chassis mt , 69
UG175 Adapts RG58 to PL259, pkg 2 59
UG176 Adapts RG59 to PL259. pkg 2 59
Pl258 UHF double female "" 99
DM·SP UHF double male 1.69
M359 90 deg UHF elbow conn 2.U]
UG88U BNG male for RG5a _, 1.49
1094 BNG fema le 1.10
M358 UHF "r" connector 2.95
UG255 UHF female to BNG male 3.4!l
UG273 BNG female to UHF male 2.45
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SOUTH RIVER

Ouick MQUnMO

HOT TRIPODS

NEW! B&W PORTABLE WHIP ANTENNA

• Gal vanized steel.
• lag Screws incl.
• UPS Shippable.

,,,

WHEN ORDERING FROM
SPECTRONICS, REMEMBER:
All PRICES are subject to change
without notice. Whe n any item carries
a special sale price lower than shown
in the catalog, you will automat icall y
receive a refund if you overpaid with
you r ord er.
C.O.D. ORDERS requ ire payment to be
made by cas h, certified check, or
money order only. We will gladly quote
you the exact amount t hat the cenverv
man wi ll ask for.
SHIPPING CHARGES must be added
to your order. Please refer to the chart
on the order blank page and add to your
total.
All ORDERS sent F.O.B. Oak Park,
Ill inois.

"SLINKY" Dipole Antenna

A lot o j perf or ma nce in a lim e 'p.ce, on 80/75_ 40 and
20 me'e.. Only onp sett ing neerled fo ' h, 11 band cove '
. ge_low VSWR Ih fo ughout C.n be sel ,>t a ny le nglh
lrom 24 -40' an 80 /75 mete '" 1235' on 40 , 6 18 on 2 0
Band chong e loke . Ie•• 'hon a minule H.lndl e s 1000
wall. CW , 2000 PEP on SSB With 50 ' RG 58iU
COo , $43.95

HDT·10KD la' tripod, hvy duty $49.95 g
HDT·5 5' tripod, galvanized 24.95 f
HDT·3 3't ripod, galvanized 15.95 c
ST·SN Stainless ch imney mt (pair) . . 17.50 c
PFM71 Hvy duty self sup roof mt .. , , . 8.95 c
2791 Guy wire wood screw hooks (3) " 1.54 a
2751 " thread x 7'/." turnbuckle (3) 3.46 b
2871 50' #8 alum ground wire 4.35 b
2876100' #8 alum ground wi re 8.19 c
GND·4CP 4' copper plated grnd rod 3.39 c
S-1625P 2V2 ft. x 1V." mast 3.95 c
A·125·5P 5 ft. x 1v." alum mast. 11 .50 c

lM1 50K 2M 3db, mob ani wlcable .. S3l .9S c
NM01 50 2M adapt ant TAD/TAE mt . . 27.10 b
NlA150K '/." hole, 3db mob wlcable 33.75 c
LMQ·K 'I. wave wzcabte 136·512 MHz . 9.55 b
LM220K 220 MHz, 3db mob w/cable .32.00 c
LM440K UHF 5db mob wlcable 30.00 c
MMlM150 2M Mag mt 3db gain ant. . 40.75 d
PO 1/. wave port and wlPL259 conn .. . 5.25 a

HAlf-SIZE FULL PERFORMA NCE
Mulli·Band HF Com mun ications Antennas

MO" ",,'" HO 0""".. . _
· 0", '''' '"" ",",," " ""''''''''0"'' "' ,,_ . ... " , ,,,,~

KLM

larsen

·....~ , ' ... 0' ," ,,,""",.."t,,, "' ,,"'., .....0" "..,

· M", ~,m .f' " """" _"" """. ,_,", co",, '" ."..
· ' .'" "'","" ,n, ",..t.""" " 0 ...... ,,"0 oa """"0
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- ""''''" """"'_,, """" ",,, " '0000 '''' _ <10" ..",,,

Our most popular switch. 6 position,
grounds all except selec ted output c ircuit.
Can be mounted on wall, on desk , or almos t
any w h ere. Good to 150M Hz . Wt.
zros.
3756 position, axial lead, gnd $19.75 a
376 5 pes. PROTAX, gnd pos 19.75 a
550A 5 oce.aactat, no gnding 17.50 a
550A2 2 pos, Radial, economy sw 14.95 a
5905 oos. axial, panel mtg 18.50 a
590G same as above wlgnd unused . 18.50 a
592 2.29s ax@l,panelmlg 17.25 a

r ') r-t: In r-t 0

40·10H DIA 40/20/15/10 Mtrs (36) $63.25 c
BO·40H DIA 80/40 Mtr bands (69) 61.25 c
75140HDIA 75/40 Mtr bands (66) 58.75 c
75·10H DIA 75/40/20/15/10 Mtr (66) 78.25 c
80·10HDIA 80/40/20/1511 0 Mtr {59) 80.25 c

MODEL
595

$21'0

KlM 144·148·11 2 meter beam $47.95 c
KLM 144·148·14 2 meter beam 65.95 d
KLM 144·148· 16 2 meter beam 72.95 d
KLM 219·226·7 220 MHz beam 28.95 b
KLM 219·226·9 220 MHz beam 29.95 b
KLM 219·226·11 220 MHz beam 32.95 c
KLM 219·226·14 220 MHz beam 49.95 d
KLM 420·470·6 UHF beam 19.95 b
KLM 420·470·14·UHF beam 31.95 c
STANDARD BAlUNS tor abv beams. 24.95 b



HF & VHF BEAMS

and VERTICALS
::I t Ifarehouse-To-l'o !l Savinss

SPECTRONICS I INC.
1009 Garfield St., O.k Parle, 'llinois • 60304

~s" (312) 848-6777

the antenna
specialists 2M BASE ANT. PACKAGE

HAM lV Rotor w ith control box $149.95 f
T2X Ta ilt w ister xtra hvy dty 219.951
CD45 Med ium duty roto r 119.95 f
AR22XL Ught duty ro tor 59.95 e
Mast adaptor for Ham II/T2X 29.95 d
South Center meter kit 3.00 a

TA33 * 3 el t riband beam 2KW PEP. $1 89.95
TA33Jr* 3ele triband lKW PEP 149.95*
TA36 * 6ele t riband 2KW PEP 269.95 *
CL33 * 3 e le Classic 209.95 *
CL36 * 6 ere Cl assic 269.95 *
TA40KR 40mt r adpt for TA33136 . , , . . 92.95 e
MPK3 2KW COny kit for TA33Jr 67.65 e

BN86 Ferr ite balun for 80·1 Omtrs $1 5.95 a
155 Cen ter insulator for doublet. 5.95 a
156 End insu l. for doublet (pai r) 3.95 a
18HT * HyTower 80·1OM vertical .. 239.95 *
18V Economy 80 tru 10M vert ica l 24.95 c
12AVQ 20·1 Om tr trap vertical. 39.95 c
14AVQ 40·10mtr t rap ver t ica l. 57.00 d
18AVTIWB 80·1Omt r t rap vertical 79.95 d
2BDQ Trap doublet for 80 & 40mtr 39.95 d
5BOQ Trap doublet for 80-10mtrs 69.95 e
TH 3 Mklll * 3 ele 20·10 tribander .. 179.95*
TH6 DXX * 6 e le 20-10M tribander. . 239.95 *
TH 3 J r 3 ere tri bander (750W PEP) .. 129.95 e
HY QUAD * 2 ere quad 20·10 mtrs . 189.95 *
103BA 3 e lement 10Mtr beam 54.95 e
153BA * 3 element 15mtr beam 79.95
204BA * 4 element 20mtr beam 179.95 *
402 BA * 2 element 40 mtr beam 169.95 *
64B * 4 element 6 mete r beam 39.95
270 6db fiberglass 2M antenna 39.95 e
203 3 element 2 meter yagi. 15.95 b
205 5 element 2 meter yaqi. 17.95 c
208 8 element 2 meter yagi. , 25.95 c
214 14 element 2 meter yagi. 31.95 d

VERTICAL ANTENNAS
»r-: Model 14AVQI W B

" . 40 lhru 10 mel e'o
• Wide band pe,lormance
• New H y· a l ..po
Sell .support in g, a"tomahc band s .... ,t cn'ng
,e,t,c.l.nlenna, Omn,·d irec t io na l pe,l o'·
manCe, Fa, o,ab le LlC ratio High Q , True
'i. w l _e 'eso nanc e o n a l l ban ds Low angle
,ad ,,,t lo n pattern, Taper swagged sea m less
alumi num con sHucl ion, 12"' d oub le·gflp
mast bracke l Fu ll c"cum fe,ence com
preasrcn c lam ps at tuc >ng jo inls , We,gnt :
82 1bs
Model 14AVa l WB , . . $57.00

M odel 18AVT / W B
• Aulom. 1ic band . w i lehlng
• Co mpletel y Self·Support ing
• Om ni.Oirec ti onal Perl o rmanee
Tn ,ee b*'ed-u p Hy.Q trap s pe ,m' f au to·
m allc sWltch,ng 5 band cap ab,lit y . Favor·
able LlC rati o To p load,ng coil Ac ,o ss
t ile band perform ance .... it ll One furn ish ed
set t ing 10 ' each ba nd (10 thru 40). T'ue '"
.... ave ,esonance on all ban ds, SW R of 2. 1
or less at band edges. Lo w ang le rad ,al io n
pa llern , E. t ,a heavy d uty t . pe'ed swaged
seamless a lum inum tu b,ng w ,l n lul l C" ·
cu,m!e,ence. cOrrOS'On ' es ,st anl com ·
pre ss,o n cl am ps at tubin g jo ints . Anlenna
can be moun ted w ,tho ut gu ide .... " eS, 25'
hig h We,gnl 10 7 Ibs
ModeI1 6AVT IW8 . . , $79.95

J
4-BTV

$7995 NEW.-BTV 1
VERTICAL

ooe setting covers ' 0 , 15, 20.
40M. Space restric ted or un
limited , you get top signal reo
por ts , consistent contacts and
co mplete coverage. Add 5th
band with a 75M resonator,
Use one feed line , any length
Requires no swi tching or
matching devices, 151bs.I

SF-2

Here's what you get:
• Cusheraft AR2 Ringo ~

South Ri ~er. ~
• PFM71 Roof mount. (]
• A125·5P 5' alum mast. a
• lag bolts. 'J.
• 50' au toam coax. !: \
• PL259 coax conn. !~.....~\

. ,,~

$59" i//'
~.

wr. ts ius.

S995 " BUCK-BUSTER"
SF·2 ANTENNA

Fits all Hustle r deluxe mobile
mounts 3/ 8" ~24 base, 5/8"
wave two mete rs, 3 4 db gain. ii"
SWR at resonance : adj. to
1,5: 1 or bette r. Bandwidth: 6
MHz, 2 :1 or bet ter SWR .100 i
watts max.

FINCO

M01 Mobile mast $22.95 c
M02 Mobile mast 22.95 c
RM10 10 Meter resonato r 6.95 b
RM15 15 meter resonator 7.95 b
RM20 20 Mete r resonator 8.95 b
RM40 40 Meter resonat or 14.95 b
RM7 5 75 Met er reson ator 16.95 b
RM80 80 Meter resonator 17.95 b
RM10S 10M resonator 2KW PEP 11.95 b
RM15S 15M reson ator 2KW PEP 12.95 b
RM20S 20M resonator 2KW PEP 13.95 b
RM40S 40M resonator 2KW PEP 16.95 b
RM75S 75M resonator 2KW PEP 31 .95 b
RM80S 80M resonator 2KW PEP 31.95 b
CG144 5.2db 2mtr ant 'I. ~ 24 stud 26.95 b
CGT144 Same but trunk lip mount 42.95 c
SF2 3db 2mtr ant ' I. x 24 stud 9.95 b
SF220 3db 220MHz ant '/.x24 stu d .. 11.95b
4BTV 40-10mt r vertica l 79.95 e
G6·144 2mtr ba se ant 6db 79.95d
BM1 Bumper mount ' I. x 24 thread 15.95 d
RSS2 Mobile resonator sp ring 5.95 a
QD1 Qu ick d isconnect 'I. x 24 16.95 a

Th e most rugged 6 & 2 met er beams we ' ~e

seen yet!!
A 2·10 10 ele, 2M bea m $44.95 d
A 2·5 5 ele, 2M beam, 9.5db gain 27.95 c
A 2·2 10 ele, 2M dual po lar iza t ion 46.50 e
A62 6&2M anten na on one boom 74.95 e
A6·5 5 element 6M beam, 11db 46.50 e
A6·3 3 ere 6M beam, 7db gain 30.00 d
A 1Y. 220M Hz 10 ele, 13.8db 32.95 d

111180 2mtr, 3db trunk lip ani $33.50 b
\11179 2mtr, 3db hole mount ant. 29.00 b
\1120 2mtr, 3db for marine use 39.00 b
\11176 440MHz 5db trunk lip ant 33.00 b
\11175 440MHz 5db ho le mount ani . 29.00 b
\11224 220 MHz 4db trunk l ip ant .. .. 33.50 b

NEW' ASP-694 V. ·Wa v.
• Magnetic Antenna

Low pro file magne tic antenna with cable
and connector. Tunable 108·51 2 MHz.
Can be converted to gain antenna later,
WI.: 3 lbs,
Model ASP·694 .. , $21 .00

2 MTR DUCKIES
o Model HM·4. Has 5/16' ",32 thread , Fits 0

I Motorola HT's tCOM IC21 5 and Standard
, 146A , $1.00
' Mod el HM· S. Same as eoove. but with
Pl·259conneclor _$7.00
Model HM-226. Same, with TNC connec -
lor for W,ison 1405 $1 8.50
Mode' HM- 227. Same, but wi th BNC con
noc lor termination $12.00

~ Model HM·228. With F conn ec tor for ~)
Wilson 1402 8. Tempo . , . 511.50

M.4 . HM-S

~2 2meter Ringo base ant $24.95 b
~X2 2m tr Ringo Ranger base ant . . 39.95 c
~220 220MHz Ringo base ant 24.95 b
~X220 220MHz Ringo Ranger 39.95 c
l450 UH F Ringo base ant 24.95 b
lX450 UHF Ringo Ranger bse ant . 39.95 c
l6 6 meter Ringo base ant 36.95 c
l X2K Adapts 2M Ringo to Ranger . 16.95 b
147·44 ele 2M FM bea m ant 24.95 b
147·11 11 ete 2M FM beam 36.95 c
147·20T 10 ele 2M vert/horz twist 62.95 d
144·7 7 ere 2M CW/SSB beam 26.95 c
144·1111 ele2MCW/SSBbeam 36.95d
144·10T mere Twist OSCAR ant 42.95c
144·2OT 20 ere Twist OSCAR ant 62.95 d
120·77 ere 220M Hz beam 26.95 c
120·11 11 ere 220MHz beam 34.95 c
~49·6 6 ere UH F FM beam 24.95 c
~49 · 1 1 11 ere UHF beam 34.95 c
~32· 1 1 11 el 432MHz SSBICW beam 34.95 c
:M4D 144·148MHz Four Pete 69.95 c
:M24D 220M Hz Four Pole 64.95 c
: M44D 435-450MHz Four Po le 64.95 c
;Q·2 2M scuato t rona ant 19.95 b
' C·1 Coax l ightning arrester 4.95 a
' C2· Coax lightning arrester 4.95 a
re34 * 4 ele 20-1 Omtr beam 219.95 *
rV3 20-10mtr t rap vertical 49.95 e
rV4 40-10mtr trap vertical 69.95 e
rV5 80·10mtr trap vertical 89.95 e
i(l·3 3 element 6 meter beam 39.95 d
iO·5 5 element 6 meter beam 59.95 e
18·3 * 3 element 10 meter bea m . . 69.95 *
132·20T 432MHz 20 ere twist 59.95 d



HIGH TECHNOLOGY AT LOW PRICES

We're announcing two new, fully stat ic,
high density/low power Econorams desIgned
from the ground up for electrical and
mechanical compatiblilty with the Heath HS
computer. Econoram XV-16 has 16Kx8 of
memory, organized as a single 16K block;
Econoram XV·32 has 32Kx8 of memory,
organized as two 16K blocks. In add it ion to
the standard goodies that are a part of every
Econoram'fO - socketing for all ICs, high
quality board, excel lent thermal design, fu ll
bufferi ng, etc. - t hese boards include a
bank select option f or implem enti ng
memory systems greater than 64K.
Econoram XV·16 costs $329 in " unklt" form
(sockets, bypass capacitors pre-soldered In
place to make assembly a simple, one even
ing project), and $395 assembled and tested .
Econoram XV·32 unkit price is $599, and $729
assembled and tested. if you're an H8 owner,
we 're sure YOU'll be very pleased with the
latest addition to OUf family of f ine static
memories.

NEW FOR THE HEATH H8:..........................................................
ECONORAM ~XV

MEMORIES!!

RF POWER TRANSISTORS

16K MEMORY EXPANSION CHIP SET
regularly $109, now $87.20

We're keeping our competi ti ve edge on tn ts very popular product by
continuing our 20% off sa le. Expands memory in Radio Shack-SO, Ap
ple , and Exldy Sorcerer computers. Compare with similar kts: 250 ns
access time, low power parts, DI P shunts included, 1 year limited war·
ranty, and eesv-to-touow instruc tions t hat make memory expansion a
snap. We don't give you fancy packaging; we prefer instead to give
you the best possible parts at the lowest possible price.

i······MAIOO·3··cLoci{··MO·DuLE······s1"6:s·0······!
: .
• Here is a clock module designed specifically for mobile applications. No •
: external t imebase necessary; a built-in t imebase, accurate to .01 %, pro- :
: vides the timing accuracy you need. We don't use was h-out prone LED :
: displays, either; instead, you get blue/green uourescent readou ts that are :
• as beautiful as they are readable. No time consum ing, tedious assembly; •• •• just add two t ime selting switches, attach 12V DC, and you're ready to go •
: (order our matching case mentioned below for a truly professional lock]. :
: Addit ional ly, ou r applications sheet tells you how to take maximum acvan- :
: lage of this module in mobile situations, including ho w to hook up the :
: display so that it dims at night , and blanks to conserve power when the iqni- :
• tion is off. •• •• Also available: Matching case wi th mounting hardware, and an optical •• •• filter that brings out the best in the clock readou ts, for $5.95. •• •• This clock is not only an excellent addition to your car, van, boat, or •· 0·• home, but also makes an excel lent gift. rder now, and you'll have it ready •
: to go in plenty of time for Christmas giving. :
• •
i 12 VOLT, 8 AMP POWER SUPPLY KIT $44.50 i
: The original hefty 12V supply, and st ill going strong ... one look at the :
: specs will tell you why t his has been our longest·run ning ki t. Handl es 8A :
: continuous , and 12A (!) with a 50% du ty cycle. Features foldback cu rrent :
: limiting, crowbar overvotteqe protection, RF suppression, adjustable out- :
• put 11 ·14V, heavy-du ty custom wound transformer, and much more. •• •• Applications? This supply powers mobile transceivers (ham or CB) In the •• •• home, as well as other automot ive/mobile home accessories (tape players, •
: radios, TVs, etc.j, It also makes an excellent bench supply, or can power :
: bunches of fl oppy disc drives. :
: Assembly is about as s imple as we can make it: All parts, except for :
: transformer/power diodes/f il ter capacitors moun t directly on the c ircuit :
: board - inc luding po wer t ransistors and heat sinks. :
: Th is supply is available from stock. Please include extra postage for this :
• k it , as the transformer adds quite a bi t of shipping weig ht. •• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.:••.:••.'
••••••••:. We've been offering these for a long, long time .•. and frankly, we
:: were puzzled why these super parts were taking so long to se ll. But it
•• seems like the word is getting around, because more and more hams.:•• and ordering these prime, high frequency transistors. So, It looks like.:•• we won't be offering these ail that much longer; If you want to take ad-
:: vantage of great part s at low prices , act now 10 avoid disappointment.
:: Just thought you ought to know ....:•• 2NRF·1 2 GHz RF power transistor. Pd max (@ 25 deg rees C) 3.5W,.:•• Pout min @ 2 GNz 1.0W, Pin 310 mW, eff iciency @ 2 GHz
:: 30%, round shape, si milar to RCA 2N5470. $4.95
:: 2NRF·2 2 GHz RF power transistor. Pd 8.7W, Pout 2.5W, Pin 300
:: mW, efficiency 33%,"cross shape, similar to RCA TA8407.
:: $5.95
:: 2NRF·3 2 GHz RF power transistor. Pd 21W, Pout 5.5W, Pin 1.25W,
.: efficiency 33%, cross shape . Similar to RCA 2N6269. $6.95••:: 2NRF-4 2 GHz RF power transistor. Pd 29W, Pout 7.5W, Pin 1.5W,
:: efficiency 33%, cross shape. Factory se lec ted, pr ime
•• 2N6269. $7.95.: .••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
TERMS: Add $1 handling to orders under
$15. Allow up to 5% shipping. more for the
1ZV SA supply (excess relunded). Give st reet
address 'Of UPS delivery. VISA'"/Master·
charge'" call our 24 hour order desk at
(41 5) 562-0636. coos OK with street address
for UPS. Cal res add sales tax. Thank you for
your business!

o Dffi®
GODBOUT ELECTRONICS

Bldg. 725, Oakland Airport, CA 94614

FREE FLYER: Whethar you 're a computer
usar, axperimenter, ham, ale<:lronlc muslcisn,
or mad sclentlst, we have bargains for you •• .
and they're all listed In our flyer (including
lots of specials that are too provocative to
put in family magazines such as this). Send
us your name and address; if you wish tat
class delivery, Include 41~ In stamps.
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CAS-6
$14.95

(Lase aM 6 C.. .."..I

csssrrre CONTROLLER

J E2200B $19.95
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Function Generator Kit

..,'

SUP 'R' MOO II
UHF Channel 33 TV Interlat e UnllK11

w"" Band BIW Of Colo, 5y,lom
... COIW.tIs TV 10 Vi"",, Displa. 101

ho"", compLlt,rs, CCTV co","",.
Applo II , " 01'" " itl, Ctomoco lIaz
, lo" SOL' 20, IRS·BO. C~I~..0
MOO II i, protu"",, 10 Chan",,133
(UHF)

II- I"dud" coOJlial caDle and a"",nna
U""$1"",,",

$29.95 Kit

.-

COMPUTER CASSETTES
. 6 EACH 15 MINUTE HIGH

OUALITY C"5 CASSETTES
• PlASTIC CAS,! INCLUDED

12 CASSETTE CAPo\ClTY
• ADDITIONAL C.l.SSfTTES

AVAILABLE"C·'5·i$1 95 . '

o
MOO II

TRS-16K $75.00

_....-
IRS-80

16K Conversion Kit
Expand your 4K TRS-50 System to 16K. Kit
comes complete with:
·8 each UP0416-1 (1 6 K Dynamic R a ms) 2 SON$
• Oocumentalion lor conversion

IDEAL FOR TRS 80

TIOI __ ' .. . _ ,,__ _ _ .... _
• _ ... . ft "' _ _ ....- _ __'_ _.~-, """"_............- _-.-D... ',__

-_._..'......

~._ ............ _"

The Incredible

"Pennywhistle 103"

~
, . - .., ~.._' ,..•.. ,.•..

"' ·~ ·, I -, . - .,.._... ,._..
, '- '11 ~ -' 1.._. . ...... -

• 2 each lOOK pots (Linear Taper!
• Printed Circuit Board Mount
_ Size : l··x 1 ·3/16" X 1·3/16"

Micro-Miniature Joyst ick . .. .$4,95

$124.95

....._ ,,, '-- _, _,

.~_ ,.._~ " 0< .....,
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JE610 ... .. $79.95
62·Kev Kevboard onlv .. $34.9 5

FEATURES'
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001.....Pf>O,.nd ,..... "- A$(;". ,
· FuUy ......_
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.... '8-",n odlP" conMet'"

.. " lo
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I~,';;
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ELECTRONICS

$75.00

•

nn.
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~...__ -......' .._" ...."" ,~,_ ,..................-- .... --"-"'-'-,,,. '" ,.-" "
'~'ri __ "",~.._w_
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6.0 " 5,1'
~0,",14
60 ,05 ,"
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PHONE
ORDERS

WELCOME
(415) 592·8097

MA IL URDt:R ELECTRONICS _ WORLDWIlJE
lOl l HOWARD AVENUE. SAN CARL OS, CA 94010

ADV ERTISED PRICES GOOD THRU OCTOBER
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62-Key ASCII Encoder Keyboard Kit

MICROPROCESSOR COMPONENTS
"" _' ............VIa. M''''''....eu... lU.......- o. .....

-~ -- ....... .......- ..
~ ,CIlP' SG> .,,- ,oo.m """""""'"...~ .oo .- -- ••.... M·...- .... O'- ,..... -- - ,. - ,... ~ .~ ,.
2S'~l'40'

cno-- .........._ _ J "..m ,'*'"--"",,""'"' ••.,. -- •• 2S ' ~JII21) """'"""--- ••
~. "'''' """'" '''<'''''''In ,. ... -- ...
~ ",,,,.-" '- ,.... -... --... .....,..,- ,..,. """._ '''I'''''J •• Mn... "'",.0"' _'" 'UI ". ,." - ".". oo ....._~ ". ". ""'''' - •__ I_ ....en

1.~ I. 'Oli - - o.- -. "'"~ ""'" .... CIoo;> ... "'~ ... "oo '''''''' .. .._.- ".".".,... •• 11L0< ",,,,, - ,.
'''1('"'1 ~, ,~ o.-, Pori", .... ..... IMC!iO:IOI ,oo 1'" ,." _ _ro ••-- """"" ,_ ... e..-IIo. ... ." .""". ..- ••_. ,""." "' .... '_ -41 'UI ""'- ,<1:/'" ......"'"' ...- ".-- ...--..eo.... _ '. 111 ' -3 ""." -- "...- _SonoIo._ •• ""u ,""" ..... """" ...- "...- <l-4iIIO ""010«< """'~ ... ''', ~. - '.- ,,""""- ". "",nil"

_.- ,.- iNo<I , __ .... T"", ''''''''''''I ,. ,. "" - n.--_ ,$00 CHlI'S----OI 'SCO, ........ _ _ ..- ~. -'- ••--. ~ 11O.1S ~. ~. - ,.
_ 140-' 1- ".IS .... •• - """' ,.
_.~

~ ... '''' O<I:/ ~~ ~ ..... .." •• -"... ••.., ~ ". 1~""i1.. ,-... ~"" ...-..... , 1.~ _ ..... TM'....._ .. - •••- ~ , UI ..,.- "... """, ..._.-.,- '~_, '<1:/'" .- •••.- ... "" ,","w --, ••",on ...."'•• ,-- I.... .... ,. ..- ,. _.~ ... - "'.00.... .... "" .. 0,.- •..- .... " ....... •
_...- """ ' 011 ....... • .~. .. ..- O'

..... '(>1 .... ....- 00 m'''ITlL .oo .- oo.
~""" '" """''' .. ",-,""" • TMS"''' 'OO· .~. .......' 'Il" _ ,. 1""1 ·_ ,, _ ,IV _ _." """' .. ..... •• ~ "'. .- oo.= .... ' i\:l ... _ ,. ". • .oo~ ".- ",..... • ""•• I ,....

."~ ••= ,"".- ,. '_ '_ ,_IV . oo .,.
= .... ,.. ..- ,. - .. ,,- ".= -,.- •• """ '<1"11 ''''' ,-- ,.,.. """ >OIl ......., .. ~-W"'" ,.. -'- ,... -'" ..- ,. =, ..oo -- ,.
= ",,, _ ,. ".,1£ .. - ...
~, ~ •• ~'" ." ,,- ,.
u..,,'" ,,'- "'" ,,-, , OO 741U ." m __ ••_. "". ~

m _ _ ,.
.. ,' "'' "" "'-<-'0 •• .~. .~ - ,.
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TM JEG'O G2·l<:oy A$(;II Ene""', I<:.~td

1<:1' ""'" bo In""_ in.o moo' .n. ,,,,,,.
.... ,., oy... m. Th. JEG10 I<: If eom.. com·
"I. .. w ith .n Indu..,;.1 gnd. ~o.bootd

owit<ll _"'bly (62 by.l. le'l, _ k....
...nMet..' ••"""'onl. """'........" ...n<! •
dou""',_ In''''' ..1,1", bo.'d, TM
~...boo'd bl yl'•• +5 V . l !illmA
...d _ ' 2V . lOmA o_.flon.

$10,00 Min, 0.__ U.S, Fu_ On' , Spoo ShHt. _ ~
Com. R"'d.n.. Add a" So... lox '979 Co"'011 A.. II...,. _ SOnd4' . .......
Po"__Ac!d Ii" plu.S1 'n",'.""" 111 d..I'odl

JE2DD $14.95

REGULATED POWER SUPPLY~
JE200 5V ·1AMP JE20S ADAPTER BOARD

POWE R SUPPLY _ Ad.ptst.. JUDD _
'UonLM308K .1SV,.19V.nd.1 12V

.H... "n~ .'0__ .DCIOC oo"..n o, wi1-'''''''''''.,. -'''''''''-'

. pt; Bo..d oo"",",bon _OV In"u.
',",0'_ . ...I;d , . mp ·To,lod.' hi_,pee d 8

fiI 5 ""I.. . w;, oh " , . XM F R new
' Con ""pp'y up '0 ~SV, ·Sho" 0;'0, p , o ,. . lIo n

:!;9V . .... :!;12V .. I'" ·.C 9,d .oonUm.llon
JU05AIIo",.. •...tv -boo k '0 JE200

bo.,d
'1 nol.d o. ,0mpO,,",,'1, ·6<.. , 3 )\", 2 ", 911 8 " h Micro-

hotel..., . & ;"",.-iu"•
. S" . , 3 W· . S" . 2"H J E 2D5 $ 12.95

Miniature
Joystick

$2,95
PH
51-15

JE900 $39.95

' a".." .300 M. oomm, ..,n_
""'. o 'oo"y

....... ...... 53'0 <' 0<. <0 .0
• $ ......... . 'or houn , mlny,",

. no ho"" moo',
• M", '''''_ .'ow."" to 10 "
' $Imul ot"" ...,nu, <0..
. " 5 V AC "".,..10 0
., 2 0' 2 4 h" o"..,., ,,,n
' InoL . " ,om"onon"."" '"
...11 " '0" 0''''' '

• S ; . " 61<" .3_118" • • ,,"
JE701

P." No.
0 825P-4-P
061 5P-4 -$
0825$ ·4_S

• U.. ,n",.n 7;10; Co;n
• "'.... '0 '" oou .....;o.o p,c. B.....
• LEO .".".y(,••)
• T'.....' ,... m'n. " .IS '"" ", Il" , u' . '0..'
•""O''' "y"" '0""0"' .
• Tnr• • ".0 " " . , ,n on , "n," . ..n'. '0il'

(,,,"'''' ,,, ) . " . '0 ' (....uon".' "m'n"
• uoo" "on"" .ot'o''',
• $0 " ••_• . . • l.I~" . _W'

DB 25 Series c eeies
Cobl . Leoglh Con""",,,,o P,lc.

~ Ft 2·0P25P $15.95 ..
4 FI 1 -0 P25 P.ll· 2~S $16.9' "
4 ~ 2-DP2SS $1795 eo

Dip Jumpers
DJ 14-1 1 tt 1 14 Pin $1,9"
DJ 16-1 1 ft 1-16 010 1 19 . ,
OJ24-1 1 ft 1-24 Pio 2.79 • •
DJ14-1 14 1 " 2-14010 2 79",
OJ 16-1 16 I n 2-16 Pin 319 ..
OJ2.-1 -24 1 ft 2-24 Pio 495 e.o
ft. c. ..... eol ... I"''' " , $" ' AM!CO "" Col" ,..,...

•B",.. ,lOr' nt. ,.. 0 "01• •
• 5",,"'0"", " . ", 'n, eoion
• 11m,. hOy' O~'."M
• E" ,,,o" . I"m 'n"rn 00" 1. " ,"1• "'."y,. ,,,, "e".. '0 ' no",~ m'" ,," " no' . '"no"on,
• ' n" "o. , . " oomPon. n" . oo.. . no " ." " .n,,,,.,m. ,
• " zo, J" . ,.. . ''''

Transistor Checker

JE74L $29.95

Digital Stopwatch Kit

0625P las pletur"') PlUG (Moots RS2J21
0825$ SOCKET (Meet' RS2321
085122lH ca DI, Co.", lor 0825P 0' 0825S

PRIMTEO CIAtUlT EOGE·l:AAO
" . __ T~__ ......,.. ' .. '"" . "" .. ""'"

ISI30 PINS ISo I~" E~r1) 5US
T6136 PINS ISoI~., Eyelr1) U .U
22144 PINS I S<N~., E~et ) $2_9$
501100 1 100 $r>aClng) PINS IWire WroP I $U 5
50/100 1125 S"'''"O) PINS (Wire W" ) R&81 -1 $U5

Custom Cables &
".r.r:~\1

~. ~~,

I'~;.,rr•

JE730 . .... . $14.95

• Fou, .6JIl"n,_ .no ' '''0 ,"""'hl.
oo"'mon . noo• • " o'.y,

• u...........l< "0<" on<o
• $",Iono,. '0' ho", ~ m' n,,' ., .0. no'. ' " n,"oo.
• Ho"" •••lIy " .".,,,. ' 0 '" ,...
• 51"'",,,.. ",.'nu' <OM
• "'VAC ...... tlon
• 120 ' '" "0'" 0,," '" ,on
• ' nel"oo, Oi ' ,omoon. n". 00.. . 00 ... " , ,.n"o,mo,
• $"0. , .. . , .. . , ..

BlMOTJI CO.-noL
TB.AlfSMI'UIB.ot B.IOlmB.

.,~ " _ •• ~~n ,~'_ >~,.._"..n_ .~ , _,__~.·'·_n._'·_·.. · w•..'_ _"_""M~"'~''''_...

.'._ '''' _'''''MmM

6-Di9it Clock Kit $19.95

Jumbo s-meu Clock Kit

_ [;om"I ,y A...mblod _
- IIono 0".,.'0<1 _

Tn" ASI T,."""o, en....' ;'<0"
obi. 0 ' <"..,••"•• wid. " n .. of
" ' '' '' ''0< ,.....,.,th., "In '''0"''''
0 ' o u, 0' "<cuit. To op.' .
';~o lv O'U" "0"."""m to ...,ho< ' '''' 'n,. tl,. ',on, oono'
' 0." .,. 0' ,pn"."" w l'h th o . "._
'''0' 0"0 to" ,• • 0• • 'Ov ;<)oo
ThO uM .." I. on o .u to~.h, .".
' dOnt ' ''• • I mod ium ono h ,'"
p,,,,.., ono ",0'" t ' o",I"' '"
51,. , 3 "" • • " " . ,'-

~
"C " , oil b.rM'Y no t !"<Iud"'.

It So\lll
c 1'rans.Cheek S 19.95 ea.
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ASSOCIATED RADIO
913-381-5900
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

CALL US WITH YOUR REQUIREMENTS

AMERICA'S NO.1 Real Amateur Radio Store

Associated Wants to TRADE· BUV . SELL
GOT YOUR BEST DEAL? THEN CALL US AT

S1 3-381 -SSOO - 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,



item of the same cat. no. for only one penny!

POLY PAKS " SHOP BY MAIL" WITH ITS NEW INFLATION FIGHTIN '
~,

"Buy any item on this page and get

•••••• ••••• •••• ••••• ••• ••• ••••••• ••••••••••••••••••• •
: 0 1-l.~~(;. c ere cooeu e. ,"p. Hl1 <:J, "';"i dip. 1"7\101 .. , ... . .. . . . . . . . ',~' ~ "" 1. :1(1 :
• 0 l _-UNE (O.D~.' It. 'I S"ugo. ~ co.d hi", " ' pI,,&- 1. 37.1) . •..... . ..... ' .M • "" 1.38.
• 0 15·SINGLf PIN MIClo.m UDS. 100'>:0 'oriol . 3 ...... @ 10 mil.. (OSI "" '.M )0 I", 1.](1.
• 0 4G·FUD THIU U..P~(;lTOI§. u..d .", two",•••f . UHf clf<ui"", '. ss-<7l.... 1.M 1(1 "" 1.30 .
• 0 O(I.Pl"HI(; U~NS'HO.S, I'd .n d hobh• • (02"/K '" , ••• '.M ICI "" ' .lCI'
• 0 ' '''V lND,(" TO IS, ..I"'..... , , Iunp "".0<,-. " U". IUM3) . , I .M 12 "" 1.30'
• 0 44I·MIT"~ C"N U"NS.nOIS ,,'d " p hobb" ••,...'ocI. (02~MI 1.:rg ICI "" 1.'0
: 0 "·UI'IlI"HT nECflO~. ' 00" rd ... 1 nd .o/tq<-l, 1.,_) . . . 1,l' ~O "" ',lO
. 0 O(I.UMI.(;ON ~U••' SE. . ........ _'i';"". 1r i.lon. ok. U· ''''' . I02~2h' .. . I .M 10 "" 1,30
• 0 " -ST" I.srO IS, ..o.l,'ot ,..,uI>'"", '" ,."'p"'...., U·"'" (. )1 441' . • . . • . • . . I .:rg no 'ot 1.lO
. 0 44I·SQU"1E I'C COilS. upnlh". ..1OI1.d ..hH". f.. PC ."pli..' i IU1Nl , .~, 1IO t.. '.}II
. 0 SO·1 W"TT ZENln. J .' ,I.lo.u.nv, .'c.. doublo .I,,&- _ I. ' ....) • • ,.~, '00 ,.. ,.)0
. 0 ....OUI. ~WITCHU. D.DT, ••Id Iof "'minolo. 1 . 3 )o~) . • • • •. 1,~' I ,,,, 1.lO
• 0 ~.~ON" II"D DISCS. 1_ pri _ ,."..,1 (. SII'" 1,~' 1:HI .ot 1. )0
: 0 Ij-MINI flANUO.MEIS, ...r d ,pu.., HI,....,.S." .udl• • ' " ,~, (U2'll. "n 1J ... 1.)0
. 0 , · TVIAUDIO SHIELOID C"ILI, 2 , <HHl , 15 tl, ..I.C" phono p lU!l" (UI HI . , . ~, ~ f.. 1.](1
• 0 ~'·D"TA , ..TlY kEtC"I'S. "'.. . ~.•'. " f"""II.M " . col""" 1. 4411)) .. . , .:rg -SCI "" 1.](1
• 0 ~·..I ) W AUD'O "MP. ,"p. ,,,.:1') IC ,hlp ('1S~21 . .. • •. •. 1.," • "" 1.](1
• 0 1· ... I.CUn TilT SWITCH. N,C ~.VDC 4 .0"'. ,,/ I d•• (U..., • . , '.M 2 '", ' .l O
• 0 • •POWE_ ' ''I Tl'''CS. '00'4 pri ' OOV. TO_~~O. IU ./I&I • • • , . " .. "" , 1.:rg 12 "" ' .lCI
• 0 • •• 0WE. T".~(;.·•• ".0.. pri 'OOV.To·n. , (n_) I .M 11""1.J0 .
: 0 2_WATCH ~ (D·•• l 'l'> diS'" .." . ,"p..., .1.. , I " • 1'1'>" (. pp ' •• .) 1. 501>6) . • • 1.:rg 4 I", 1.)0 .
. 0 . _Tv INTE.~O<:k !" c n 'ot TV/p"".. "',. c lr• ....d.. ,.h , (. " ..l .. 1.:rg I ' or ',lO .
• 0 4·M05 fETS. ]N12I . b. fo lf<hlld " .C~. TO -1I. __ d I., 1", _, •••••• , .~. "I"".," •
• 0 ...PIlOTO necr wc "AlliNGTON n"NSISTQlIS. 2NS171, IU~1" . ••.. •. , ,:rg I ' or 1 ,lO .
• 0 .-"C "UTIliTY" OUTLITS. "" I '~" "", <u ld.. luS" IUSII2) . • • • •... .. ,,~, 12 I.. 1.)0 •
• 0 1S·"' ·2 UMP5, , f.. 110VAC "'n i.lor. (" lOll! , " . • ',~9 '10 '''' ' . )0 •
• 0 ~o-'N4U' ~WITCHI"G D'ODIS. '.S. 'OOV III Wm", • • i.1 '00'<0. (U OOOI ,. 1 .~' .. . '" 1. )0 :
: 0 ~•• " M. ~ILlCO"IIID"E. EClIFI.I. ~OCIV. hlo<k ,"10, (non.) 1.2, 4 .ot 1.](1.
• 0 ' .VAlAClO. DIOOlS ' u_ ..po<" :HI·SO pI. (. SIII11 1,~' • f.. 1.](1 •

o SO-'.ICISIO" " S' STOlI S, \; , 1." ~ 11•• , .., ",...-...r "p"', 1. :I'l ) ', ," 'OIl f.. l .)(I.
o loll--(llA"''' C"I'S• • "'·d ••1. " ."1 1...1; 'ub....... NPO·. , .'c.. (U'IOI .. , . :rg ':HI "" 1.,lG •
o ZS·Pl"STIC SC." . ift<1 , ~OOV.... ,.,,001. hlSh . Iold. ' O _U . ("" 9~1 . . ' . 21 "" _ • .", •
o 4G. MOlDID CAMCITOU. fubul.,. , ..I'd ••1,. fo ' mi.•• i.llood. IU . 1&42' ' .M 10 "" 1.30 •
o loll-- M'ClO ZENI. " .ECT. KIT I'd ••IlOll nIy " ' " .q. U· ~ I. US1 ' , .:rg n o "" 1.30 :
o ' .UNICOID.I ... ~"""".'.S ;... I d ph.," S ' I._l ' 1.:rg ~f"",30 .
o . _S.DT MIC.O SU DE SWITCH. onl. ,n" , ubo. "" PC m<> t, I ."~') 1.:rg 11 "" '.JO •
o 10·••.·. (1 .W..S" JACKS, I ud p 01'" I "O~) , . •. . " ' .M :HI "" ' .lO .
o '_~N :I(IU HOllt TlA..~ISTOU. '00'>:0. To·'. IUn " . . . . . .. .... ... •. •. 1.:rg 10 I", ','0 .
o 'O_lIN•• ~, ' Il' w"' 100'4 (.n10"' , ., 1,:rg ~O,.. 1,lO ·
o 0(1., ...,.." NA..O . SWITCH.NG DIODI, ••1.1 I• • d. u. , ,od ("S9~ll 1.19 10 t.. ','0 :
o ~ ·.ELAn, UlCOCk 'VDe SPST, pl.. lH: , I" SlI01) ',~9 • tor '.}II .
o ' ·ZSAMP ••roc E.EClIFIIl.SO • • I". 100'r0 (n9ol1l ... . . . . . • . • •. • • • .. ' .2' ~ t"".lO .

o ~ ·QU"D.ACS. 'O ....p 200 P.V. To-no 100'>:0 (n ' " , . . . , . , ••• •• 1.n ••'" , .)0 •
o ~·MINI .UIHOU. ](I.II~W. J .. l l... , tt. • • i.l. ,.1", c.... od . I . 'on~) . .. .. 1.:rg 1:H1 .ot 1. )0 •
o H .SCU.TlI"C_QU"D.AU. . .." .-..Ill. TO-no <0•• I020lm . ' 1.:rg u.'" 1. )0 •
o 1O-lU~l.~"TE~, .." ....i . t..lcopoc"" ""...""' io "",", I. SMOI . . . , .:rg :HI "" 1.)0 'o ~.AI. TlIMME. o.I'~. • Iu... . pl. ' \;" .two'l. p 1mi d....... I.,.,,) 1.21 4.ot 1.)0:

: 0 )(I. MOLEX CONNICTOU, n, I"" t ·d .'.1• •• col " • o' ,_. (. 5I JS) 1. :rg ~ f", 1.30 .
• 0 I . J CO NDo liNE CO . O. I " . Hot. ,,'ri~. ' .......1., ~ " C. 1 .... D, 1. 510l) .. 1. :rg ~ f", 1.30.
• 0 ' ·12 VOLT ~AMI'S...IIo,d•• pop. l.. ""-"1•. 100'. '"~ ....., l'S'N~) . . . . . . .. 1.:rg • f", 1.:10 •
• 0 2S_TTl IC·... ...",,,.d , . ... 'd ~., IfIp ,,,,,, 14·" pl~, l OS'lSl . . . . . . 1.l'J '0 '''' '.J O •
• 0 ~"1000 .'V "l"S~ "loll'S. moe "'ini• • • i.t .ili, t"" III ...... , . 5'1(1)). . I. M -Ill "" 1.30 ·
• 0 l .n VCT ~OO "'" Tl"N~FO."" •• ' 15 V p. im.• I'C , . (""nl . .. 1.:rg 2 100- 1.)0 ·
· 0 :HI._ ",W ISV lIN'.S "1• ••"'. .,..,.. ,, I I",., 100'4...1.1, (.," 4) 1.:rg 441 "" , .JO :
: 0 ' _UNMAUED C"I'S, pop_ 1 " p " '00'4. I .'''~) t .n :HIO "" ' .'0 .
• 0 ~'ONf W"TT ZENEn ocI .,'.'OlI Sl p. k. dbl plus, U-....t lou1I • .:rg ,:HI t", 1,)0 .
• 0 "'MIClO lINEU.' ,t ~.",v, 00_1" ",i, p 0.1. , _ , (. S9OSI 1.~' 100 t", 1,lO .
• 0 500p<.H" . OWAI ! SU'."SE. . ..t . ' .....u'. '" Mn, 1.5rJl ) . • , 1.:rg,OOO tor ',lO.
• 0 ~-GlASS AMPS• • p lo' kV. I N_ 1OOl.-., S"" "", un.."od. (. S"'~l , .:rg no t.. 1.)0 ·
: 0 200-.( IOAID P".rs......t<I.lo.od.d ..' 100'r0 p !Iobb I." ...) ' .M .... t", ,.30 :
• 0 .·.fH.N TlANSISTon. ,"p..~N,on. IVcb.: "V, To-~~. , , lUlU) . ,,:rg . ~ ... 1. lO .
• 0 ~ .U"SS DOO.lOCU...Ik...... d ;. d_ •• • 'c. ~·1I1" mi. <0,. 1.5,." 1.:rg 4 ,.. 1. )0 •
• 0 1·I'USH·.U~" CI SWITCH, D.DT. 1 , ]/11" , 'OIl'. col u..... (U0&31 . . . . ,." , ."".)0 '
• 0 lO·..C.IMP ·O.... TI .M I ""~~. ri.I' ",d .p.d••• "" . 11 -'0 "i.". IU.." . , ' .M loG '''' 1.)0.
• 0 S_ CALCUl"TOI U " O AI DS. ....m _t " k d up, lun41 1 .~' 10 f", 1.)0'
• 0 SO·ONE·W"TT uSlno.s. pop.I.' , 5" 100·••f ...... lU l U' 1.l'J 'OIl "" 1.](1:
: 0 so- ...n " l liC FilM II W"Tnn. .." . • • 1 kod l l..d•• I* ' ~" .. ' .," ' 00 ,,,,' .30.
. 0 4·.II.ON C"RE CONNICTO•••insl...ldod, 9 c••'oc".•C Iood•• (05...11. '.M I "" l.lCI .
• tJ J ...~UI'E." ~Nn~·•• NPN. IClO:~V. "",'OIl 'W @ ~A, TO . ' 2. ' 00"", (n'l~) ' .M .,_ 1.30 •
• 0 1-U VD( M I N I I~OCK I l l U • •pdt• • • " •• sn ", 11''''''''. ' ..... (. " 311 . ' .M ~ "" 1.30 .
• 0 ' o- n v GlA.N-...-WHUT U MPS. S""" , ../10" I••d•• I.... , .ED. (.loOO~I . . , .:rg 10 "" 1.30 .
• 0 10_IF_FM oe " MPS. h. I C" , FM·UHF , 10£. 1' ". To-S. 10 ".d., (. " 51) . . . . 1.:rg 20100- , .'0 :
: 0 I ..H.... SWITCHINn T....NSlnon, ",,,'d S•• ' ~udl".l I1,blns, (US'll 1.:rg :HI'_' .l O.

'

0 1 · ' ~ VDC 'OLINOIO••1",11.. "'Guo,d"n 1• •P,"/Pluns". "' , (. ..151 1.:rg 2 "" , .lO .••••••••••• ••••••••••• ••• •••••••• ••••••••••••••••••

•••• ••••••••••••••••••••••••••••••••••••••• ••••••••••
. 0 'o. HU... . UU E. (;ONTlOU W/KNOI. "" Tv _ ... 1. ,-i ." . 105. 2). ' ." :HI "" 1 .30
• 0 5l1-C"PAC ll01 S.ICf"~, di , I d m_ , IU n S) 1.:rg 100 "" 1.30
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URPLUS PHONE : (305) 887 -8228

7294 N.W. 54 STREET
LECTRONICS

TWX : 810-848-6085

MIAMI , FLORIDA 33166
WHOLESALE · RETAIL

ORP. ....S.3

PL259'sISO 239's CB SPECIAL IC SOCKETS
Quality American Made Brand ne w printed circui t board assemorv . Used in a ll Cambian

10/$5.00 100/$35.00 HyGain 40 channel CB t ransce ivere. Fits many other Gold Plated Wire Wrap
50/$20.00 10001$300.00 manufac turers ' uni ts also . Squelch pol/volume connof 14 pin .35 ea 101$3.00

channel selector switch not included. 16 pin .38ea 10/$3.30
E. F. Johnson NICAD , - 9-7,50 ea . 50-99-6.00 ea. Board

Q,menSlo ns
12,0 V. 1.2 AH f.!t 10 hr rate 10-49- 6.50 ea l 00-u p- 5.50 ea , , 6 ' , SIGNAL DIODE

4 112" X 1 7/8" X 13/4" $1495ea. NEW Hy·Gain Remote 40ch CB Less Case Spea~e, & Cont'o lM,e IN 4148
las,sl S1495 ea $5. 00 PER 100

E F Johnson External Battery
Serviceman Special

25.00 PER 1000

Charger Model 239,0206-001, Outpul O R 15 FOR $1.00
New Hy Ga m 40eh CB Less Case, Spea ke r , Knobs las rsl

14,5Vde ~50mA 1350 ea 114.95 ea
MODEM CABLE

ASTATIC T·UG8-D104 NEW E.F. Johnson Power Mie/Less 50' c able contains
E. F. Johnson S Meter PREAMP Oesktop microphone Cord. DesktopSlyle 119.95ea

Edge Meter 250 UA. Fi ts on 5/B" • 1·3/B" bole wlcrystal elemenl3 Pin Plug 135 ea. ' 3 • 22 g. w ire DB·25p w ith
MTG boles on each eoo 1·114" behind panel, D6-51226·1 cover on one end
BlaCk scale O·S bottom 1·20 top $6.50 ea 10/$50,00
1125ea 51IS00 New 40 CH CB Boards

1-9$10.50 ea SOLDER LUG·TYPE CAPS
Edge meter same as above wrth sil'e ' scale 10·4919,50 ea 50 UF ~j 350'0' 1"' D . 3" L EFJ CRYSTAL OVENS
and reads SWR 110 wf40 ch SW 50 UF @ 450'0' 1" 0 x 2V>' L 6V/12V 750

$125ea 51$500 50·99 $900 ea 5OUF@45OV1"·O .3"L
$5.00 ea .

toe-c o 18,50 aa ""EA 5 FOR$2.50

E, F, Johnson Signal Strength Double Row/Solder Eyelet .156
Meter 200 UA 2 '1, ·' x 2'/, ·· SQ. mounlS 'n 6pins 11.10ea 101$ 9.00
1',," hole 1" beh'nd panel Scale' 1·30 db 101' 22 pins/Double RowlDipped Solder 22 pinslDouble Row/Wi•• Wrep 15 pins 11,55"a 101$12.50
0·5 bottom

'" $2.08"a lOJ$17,OO , ,,, $2.44 ea 101$19.00
22 pins $2,08 " a 101$17.00

$4.95ea 51$2000 43pins $366 " a lOJIJO,OO

PANEL METERS MINI TOGGLE SW 2SIDED Son¥ RK~A
100 ASSORTED DISC CA PS062Copper Cled 80. rd 2 con d~ C I O' m m l pnono

C&H s-. x 10'., plug " 'palch cord 3'6 (FU LL LEADS) 20 EA OF 5
$4.00 ea 2 lor $7.00 $2 ooee )1 5500 'ong $2 eoeeSPOT DI FFERENT VA LUES $2.00

I
$I OOea 6115.00 POL YFOAM COAX-50 OHM PER PACK

25·0·25 dc Volts 2'1..' x 3" Equal to RG1 74
E. F. Johnson $4.95/100 ' RECEIVER FRONT ENOS

0·25 dc Volts } 2'1.' · x 2'1." 40ch Selector Low Loss Mad e by EFJ
0-50 ac Volts Switch Po lyfoam 132·174 MH z

-Snunt Required- $350ea
Coax Cable $12 .00 ea.

12 Vdc RELAY STAN COR TRIMMER CAPSDouble Row/Wire Wrap .100 SPST Open Frame TRANSFORMERS
25 pi ns $3.49 ea 10/$30.00

5 Am p Contacts STEP-DOWN AUTO (3) Small enough to l it
M l g·Magnec ra ft CO N D LINE CORD i n yo ur wat ch -

30 pins $3.96ea 10/$32.00
$ 1.50 ea 4/$ 5.00 W /RECPT 3.5 t o 20 pF

50 pins $5.43 ea 10/$45.00
12 Vdc RELAY GSD 200 (230V In/115V Out 5 t o 30 pF

SPST 35 Amp Contacts
@ 200 Va) $12.00 ea $.75 ea. , 2 l or $1.25

C & K SWITCHES GSD 400 (230 In/115 V Out 5 lor $3,00
PART # MOVEMENT

Open Frame @ 400 Va) $14.50 ea

7101 ONINONE/ON SPST Rugg ed, great for mobile use

7103 O NIOFF/O N SPST $4.50 ea 51$20.00 CRYSTAL FILTERS CAPS
7107 ON/NON E/O N SPST Coax Connectors 10.731Lead 2200 UF (1-, 16V
7 108 ON/NONEI(ON) SPST

UG·273/U BNC·F/UH F·M 2.50 C an Type Radial Leads7201 ON/NON E/O N DPDT
UG -255/U BN C·MIUHF·F 3,00 $3.00 ea. .25 ea . 10/$2.00$ 1.00 EA 6 FOR $5.00
UG·146AIU N-M/UHF·F 4. 50

White Porcelain6 TV G A M ES O N (1) CHIP UG·83BIU N·FIUH F·M 4.50 CERAMIC IF FILTERS Egg InsulatorGen Instr AY·3·8500·1 UG·175 RG·58 Adapl . .20 EFC L455 K28 Pin Plastic Case 1 'h "x1 "SO¢ea.
EVERYDAY LOW PRICE $7.50 ea

UG·176 RG·59 Ad apt . ,20 $3,50 ea . 3 f or $1 .25

ASSORTED ELECTROLYTICS
VALUE/MFD VOLTS '" LENGTH PRICE 21,000 @ '" 2';, .. , 3 ' 3,00 ea
250.000 • sv 3" , 5314· ' $4.00 ea 39,000 • '" 3" , 5314" 300 ee
"'000 • '" 3" , 4';' '' 4,00 ea ',000 • 'W 1'I• .. , 3'1• ., 2,50 ea
63,000 • tsv 3" , 5';' .. 4.00 ea 3<"'" • &" 3" , 5Y, " 3.00ea
10,000 • '" 1'I,'. , 5314" 3.00 ea '''' • '" 1'I." , 2'1. " aoo ee
2.700 • '" 1'I, ' , 2'1,' 2.00 ea 000 • ,,'W 1'I, " , 3,(, " 2.00 ee
',900 • '" 1'I. ,. , a- 2.00 ea '" • ""W 1 'I. " , 3 '1• ., 2.00ea
3,000 • '" 1'I, " , 4'I," 2.00 ea so @ esov 1'I, ' , a 2.00 ea
IB.OOO • '" '" , , 300 ee '" @ " W 1'I• ., , 3 ' 2,00 ea

All mal.flal gU/lrameed • If lor any reaSon ~o u ar/!! nOI sarls l,eCf. our proCfue l s may be rerurn /!!Cf ", ,'I>,n lOdays for /I lull r/!!Iun d (I/!!SS shipping). PleltSeadd $3
TERMS: lor shlppmg and hanCflmg on ail ocaers. Ad Cf /llona l 5% cl>afg e 10 1 sl>'ppmg a n ~ "em over 5 Its COD's accepred l OTorCf/!!rs rolalmg lSO.OO or more. A/I orae,s

Sl>,pped UPS unless Oll>,.,,,,,se spee'f'ed. FlOrida reslCfents p lease adCf 4% sales "". Mm'mum order Sl5.00

EOUIPMENT / COMPONENTS / WIRE & CABLE / ACCESSORIES



2822 North 32nd Street/Unit -1 Phoenix, Arizona 85008 (602) 956-9423
Wa accept checke, MaeterCharge, and Visa

Prices subject to change without notice

R.F. CONNECTORS

BRIDGES 24 AMPS
500PIV $2.99 each

LM340T-S & LM340T
-12 $1.49 each

LMS66V VCO/FUNC·
TION GENERATOR
$.99 each

TOROIDAL CORES
T·37-6 6/1.00
25/4.00 , 50/6.00
100/10.00

VACUUM
CAPACITORS
Amperex M ode l C VC
10/1k-5KV405A 10 pf to 1000
pf @5000 volts $59.95

MINIMUM ORDER $S.OO
Minimum Shipping SI. Insurance 35¢
per $100. COD c harges 85¢ to st reet ac
dress only! We prefer st ,eel address as
we ship UPS and P.O. Box " s take up to
50% longer to deli ver. We accept VISA
0' Maslercharge. Please list complete
card number and expirat ion da te. Allow
10% ext ra for shipping of heavy itesm.
We reserve the right to chang" pric"S
wilhour notice. All items listed are sub
ject to prior sale. Some items list ed are
in small quantiti es.

MC4024P &
MC4044P $3.25each

HEP 170 2.5 Amps
1OOOPIV 10/$2.00 or 100/$14 .50

POTTER & BRUM
FIELO 12VOC RELAYS
5PDT 25 Amps $5.95
2PDT 3Amps $1 .99

B&W CDILS
1206T $3.99
2006T $7.99

FAIRCHILO REGULA
TOR 78H05KC $6.99 each

E. F. JOHNSON TUBE
SOCKETS for 3·400Z and
3-5000Z tubes $29.95 per pair

TUBES
6146B $6.50

KILOVAC H-B/S4
VACUUM RELAY

26 volt coil $29.95 each

4CX2S0B/R SOCKETS
AND CHIMNEYS NEW
$14.95 per set (1 socket, 1
ch imney)

s .75 or 101 6 .50
.69 or 10/ 5.50
.43 or 101 3 .50

1.39 or 10/10.00
1.35 or 10/10 .00
.60 or 10/4.50
.60 or 101 5 .00
.45 or 101 3.50

2.95 each
.90 or 10/ 8.00
.99 or 10/ 8.00

4.20 or 10/36.00
4.80 or 10/39.00
3.35 each
5.00 each
1.00 or 10/ 8.50
2.25 each
1.00 each
1.05 each

F.E.T.'s
MPF4391
MPFl 12
MPF102
40673
3N128
2N5248
MPF131
2N4303
2N3958
MFE2000
MFE2001
MFE2008
MFE2009
MFE3002
MMF·5
MFE120
2N3436
2N4416
MFE131

ADDITIONAL R.F.
TRANSISTORS
40894 $ 2.50
MAF454/568BlYCF 17.10

MICROWAVE OIOOES
lN21D s 1.40
lN21C 1.05
1N21WE 2.00
1N23B 1.05
l N23C 1.05
lN23CR 2.00
1N23E 2.00
1N23F 4.10
1N23WE 2.10
l N25 3.03
lN121WE 4.00
1N286 5.00
l N416E 5.00
1N446 8.00
1N3655A 4.00
lN5153 15.00
lN5711 1.20

R.F. TRANSISTORS
2N2857 $1.80
2N2857JAN 2.45
2N2947 17.00
2N3375 7.00
2N3553 1.80
2N3818 6.00
2N3866 1.09
2N3866JAN 2.70
2N2866JANTX 4.43
2N3925 6.00
2N3948 2.00
2N3950 26.25
2N3960 4.70
2N4072 1.70
2N4427 1.09
2N4877 2.57
2N4957 3.50
2N5108 3.90
2N5109 1.55
2N5179 .59
2N5589 4.60
2N5583 5.00
2N5590 6.30
2N5591 10.35
2N6080 5.45
2N6081 8.80
2N6082 10.75
2N6083 12.00
2N6084 13.20
2N6095 10.35
2N6097 19.35
MRF502 .69
MRF8004 .75
552548 .75
40280 3.50
40281 10.90
40282 11.90

TRIMMERS 5-BOpf
45¢ each or 10/3.50
or 100/25.00

CHOKE (U2S2j 2.5mh
150ma 30M Hz
2/$1.00

PISTON CAPS 1.2-lOpl
75¢ each or 10/$5.50

TRIMMER CAPS
smal l enough to
fit in your watch
3.5-11 pf 75¢ each
or 10/$6.00

$90.00
34.00

5.09
5.99
7.95

12.95
9.95

36.95
39.95

4.99
4.99
6.25
6.65
6.00
5.00

15.00
7.95
5.95
4.95

45 .00
90.00

300.00
250.00
160.00

35.00

$3.99
3.29
3.00
3.50

.50

.43

.36
2.99

.69

.69
3.27
1.50
3.69
3.00
3.29
1.59

.90
3.00
3.00

1N914/1N414B
30/$1.00 or
120/$3.00

UG·l095AIU
UG-58/U
UG·30C/U
UG·27CIU
PL·259
SO·239
UG·175
PL·258
UG·l06
UG·177
UG·274/U
UG·4471U
UG-492
UG·306/U
UG·646/U
UG·2608IU
UG·1094{U
UG·701lU
UG-212CIU

TUBES
3·500l
572BIT1 60L
6146
6146A
6·46W
8 l l A
811
4CX250B
4CX250R
6KD6
6lF6
6LQ616JE6
8950
2E26
3828
4Xl5QA

6360lA
6939
7289/2e39
8072
4-400A
8877
PL1l2
4-1000A
4·250A

FERRITE BEAOS
12/$.89 or
100/$4.00

0/ Rea de' Serv;r;,,-see page 2 11 - 199



PC BCX401244E GARLAND TEXAS 75040

• 76477 C"IP IS
'MCLUnEn. EH Rl
CKIPS $2.95 EAC"

A RARE FIND! .... 8 6

LAMBDA HIGH POWER REGUL.ATOR 3205 MODUL.E
Q>

•••

SE-01 SOUND EFFECTS KIT
·816.95

uss S P!U E ~

3 BATT ERY

Catalog pr ice: $~

FALL SPECIAL: $1.90

............, .

r-..····~··----NEW·i;:E·MS..·····--·l
: LM3046 (CA3046) Transistor array .75 :

I LM3909 LED Flasher .50 1

..~~~~.~~.~.~~.~r.~~~~~~~array .80

T~e SE-Ol is atomplete ~ i l lh .t

conta,n. alilhe PlIrl.lO oo"da
pmg rammabla sound elf...: t,
gener'lor, Oesign ed a,ound
the new Te..' In.uum. nl.
SN7!1417 Sound C hip. lhe
boa,d pro v'des ban ~. 01 MINI
OIP . witche. anC pots to
prog,am m e v. rious com
binat ions 01 the SLF Oscil l.tor.
~CO. No i. e, One Shot. anC
EnvelopeCont rols , A Quad OP
Amp IC i. use<! to imp lemenl
' n ACi ustoble Pu lse Genera
tor . Leve l Comparalor anC
Mult iple. Os.cillator fo r even
more va<sali1ily, The 3'4".5"
PC BoorC feolu res a p,otolype
area 10 allow fo' UN' ad<1ed
circ uitry, Ea.ily pro g ramme<)
to Cuplica te h pl o . lo n• •
Ph..,.,. Guna. St u m Traina. or
. 'mOSl an inf,n ite numl>e< of
other &<>unC• . T~e unit has •
mult iple o f ap piica tio ns. Tr>a
low p rice inClud"" oil parIS,

.....mbly man ual. prog ramm,ng cha,,'. and deta, le<! 76477 t~ip speei
!,cahoM , If runs On a 9V Dettery (nol intl uCeC), On boa'd 1OOMW amp
will Crive a .mall .pea'" Cireclly, or '~e u nit can be con nected l" vour
.taroo with inc,eC lble , ""u ll" (Spea ker not inc luCe<! )

•••••••••••••••••••••••••

'L_' O. TO 1I0 ,--"TOO.
. ' '"00' '' • ;.• 0';" "'0'" ' ,,'""' ,"0.," ....."'" ""......",.
~-." "",,.,,"

4 DIGIT 't. INCH CHARACTER LED DISPLAY
Bowmar readout stick with colons. COMMON
CATHODE ONLY. 100% Prime. A ll seqments
and colons bro ught out to edge pads. With
pin out. LIMIT 5 P ER CUSTO MER

MC1351P FM-IF AMP
AND DISCRIMINATOR

USED IN " •• TV SOUND
CIRCU,TS, .'Ou,RES "" N'·
"'UM EXTERNAL COMPO·
NENTS ,. P'N O,P O'OECT
REPLAC E"'ENT FOR ~EPC

"""", ECG 748 .no ....N Y
OT HERS, HOUSE.
,"'T" P£t. 5lM

••...............................,
•••••••••••••••

$12.95
WIS PECS

LIMITED OTY.

~ + ULTRASONIC SENDER RECEIVER KIT + ~
TOTAL SECUR'TY, Comp'ete" In.I"~ ul"sson,c (23KHZI Sou nC beam
wor• • Ii • • a pMtoeleotr,c "". m but .. un..lI<>ctod by Ioght heat or noi...
~parate Tran.mitta r and Rece've r oan "" usa<) lrom 6 inell... to 25 teet ' A
>01><1 Obi""" break,ng tna beam cou.... on o utput 10 \10 low1M' w,n. ink up
'0 tf>O MA to Or",.......,.y,Tl'IIAC••'t, Compieta elect ronic..ra p'ovidO<!
Wor. s on '2VOC lunr&\luISled) and d rOws t... tnon 100 lolA, U... it tor
burgl.. olorma. ..bled counl"'• • ut.......1< <Ioor ..Pe<l.... ...t"",etl< door
....1•• eted' ..n'c rot 1, . p(1) and m..ro.

ICOMPLETE KIT lESS CASES 2UOj 00b0n00 -.., _ , ~:._ T"""",", "'.,.,
"'. _04 "' .... up '" 200 "'" oc

••
$14.95 WJBasic Spec Sheet (4 pages) :

60 page manual with S-100 int erf ace instruct ions and '
several proqramminq examples, $3.00 exira

AY3-8910 PROGRAMMABLE SOUND GENERATOR

The AY3-89l 0 is a 40 pin L.SI ch ip with three oscil lato rs. three
amplitude controls. programmable no ise generator. three
mtxe rs, an envelope generator. and three D/A converters that
are controlled by 6 BIT WORDS. No externa l pot s or caps
required. This chip hooked to an 6 bit microprocessor ch ip or
Buss (6060, Z60, 6800 etc.} can be software controlled to
produce almost any sound. It will play three notechords. make
bangs. whist les, sirens, gunsho ts. explosions. meets. whines.
or grunts, In addit ion. it has provis ions to control its own
memory chi ps with two 10 ports. The chip requires +5V @
75ma and a standard TTL clock oscillator. A truly incredible
ci rcuit.

•

:~... . ........ .. .. .. .. , ........ .•..................•.....••. , .•.••.....~

LAS15U - 1.5A Four Terminal Adjustable Regulator. J
30V W/cu rrent limiting, short protection and ther mal
shu tdown . TO-3 sty le. A ll u n it s are prime. Spec sheets
included. $2.50

............... . ...... .. ........ ........................u ••••••••••

e 5V @ l OA wilt1 B-30VDC input.
e Current limiting. th ermal shutdown and short protect ion ,
e .2% toec regu lation.
e Only 2 external components needed.

All you need to add is a transfo rmer, recti fier , heatsink
and f i lt e r cap t o have a super regulated su pply fo r svotte
at 10 amps!
SPECIAL BONUS! Order the 3205 Modu le and get FREE
a LAM BD A L-20-5 overvonece protector that triggers at
6.6 vol ts up t o 20 amps.................. '" , _ _ ..

4/,89
5/,89

rs

"

LED'S
JUMBO G REE~

J UMBO REO
MEDIUM RED ('I"
rlll:DlUM G R ~ OR YELlOW

PARTS
301 OP I MP 8 LEAD CAN 31100
111 YOL1 R!G. 10 LU OCA" ,50
·13141 fE! i. PUr 141 MI. I OIP 31l.10
3II.1IOO @ 15YCOIIIPUlfRGRAD! 2.1 0
2N4400 . P~ GE ~ PU~POSE 81100
2N44ll2 PMP COMPlIIII !MT 811.00
l NIilI28 P.U.1 . WISP!CS 50
LM38ll 2WAU DIO IC WISPE CS I lKI
l lll371 DUAL LM3lK1 WISPECS 250
·1S15 YOLT "£G 1A 15V 69
·715 LOW NOI SEOP AM P 99
IL·I OPTO ISOLATORMIN I OIP IiII
· M!III 831 DU ALGAlt eesrn

DIO DE PROTECTED SIIIIILAR
10 4lIIl7J 50

M~ 1624 VlRICU OiODl 10 PFO 4g
1"4003 1A 200VDl OOE 15/100
TlP30 TA8 PNP POWE R 311.00
°MC1J5IP 1MIf. DISC IC 51!••

!

"IREW"AP Wlra

! O Q " ~ lI'
KYNAR "lno. lol.

SOD FT

450

COPYR IGHT

US EA.
1011 0.00
~..

I,ICU6gR POSITIV~ VOLTAGE
REGUL...TO ..

~ A"~ co .. . ,n, s••cs .~o

A"",- ,C"' ''''" so<oW HOw TO SU lLO
' ''EO 00 VA. 'A' " P{lW1'. su ,••
' 0001 > TO >:>v<><: OR'vE . XTE ....".,.5 ~A" '00 "",,",.. , TO '"
. uP"

950()@l75V
Computer

Grade
Filter Cap
2"x5%·'
2.95

731 F,\I..C..ILO

"""
811~ 211.61

..UA" OW ~......

AL" " O ... · A " " "

~ ••• "" do .,,,."'_c-. ....
CIO<O """ .--_ -

- ...0

7W TT

AUDIO NP IUT

'fI' • DIGIT \ITO"' ..... a..oc1l
,,~ •• L...IlI ~· e mll IlIGi

• OII'IT! It,, T,el..11
• Il..O I 10IlII1t 01'1'101

• oulU f1Ltt~.~

• UST T~ .W....I

· ..... 'r' ''·
• II1LlU " .UJlI1'C 010'"

~ NO COD'S · ADD 5 % FOR SHIPPI NG 'ORDE RS UNDER SI O.

' SEND CHE CK OR MONEY - TEX RESIDENTS ADO 5% TAX ADO 75 for HANDLING
ORDER OR CHARG E CAR D NO. - FOREIGN ORDERS AD O 10%, (214) 278-3553
PHONE ORDERS ACCEPTED ON VISA a MC

a E....y .;, '" __ ..... "",.. on N '
~ 10 ... n ...... '''''' " " "", "_
E_~""'_,G_""'_"'_,0-"" ,rom s_IIVOC .. "" ,. , omp I......
lIV OC. ' """' _"I "'" t_ ""'""""..... """ _, a" ,..,,, ;""_ PC """'"'!<
--". 2.50 O"OER "'• ..."

200



•

QTY. DIODES/ZENERS MICRO·s. RAMS, - TTL - 8-1·79

l N914 roo, I OmA .oe CPU's, E·PROMS QT",. QT"', QT .... QTY,

IN.aDS eoo, OA .oe QTV.
1400 ." 1492 ." 14Hl0 .30 IHS51 ."

lN4007 100'''' OA .te 8T 13 '.50
1401 ." 7493 .30 14Hll ." 7US7t '"

1N4148 15. I OmA .05 .,.,3 ' .50
7402 ." 7494 .t s 74 H15 ." 7HS75 1.20

lN4733 S.h 1 WZ. nn..

~
1403 ." 1495 .60 74H2G .as 14lS76 .".m 3.00

~.. • ,w erst 1.7 5
,,~ K 14H21 .25 74lS86 .se

lN753A .,. 600 mWZ...... .25 745188 3.00
1405 .30 7(H22 .'" 74lS90 .es

l N758A "'" •• .25 1406 25 14107 30
~JO .30

~,... 1.2 5
lN759A ". •• .25 ''"' ." 74121 " ( .

"''' 1.25
l N5243 ". •• .25

,,~ .'" 14122

:$. 14H!iO .30 74lS101 .90
1702A < 5<> ,,~ .25 74123 74H51 .30 74LS109 ,."

lN5744B "'. •• .25 AM 9050 '.00 7410 " 74125
lN52"5 B ". •• .25

.es 74H52 ." I4LSI23 1.95
l eM 7207 ,.,

7411 .25 1411ti .es
1N 53-49 ". 3W

74H53 .25 I4lS138 2.00
25 l e M 7208 13.9 5 1412 .25 74132 .15 ' 74H55 25 14lS151 ss

QTY. SOCKETS/BRIDGES MPS 6520
l~ 7413 .es 741 41 90 74H7 . , 74L 15 1.15

a-pin ",. .16 ww .35 MM 5 '4 •• 141 • .ss 741 45 1.35 741174 .30 7HS157 1.15

14-pin ",.
~

ww .40 MM 53 16 ' .5<> 1416 .25 14150 .85 I 14Hl01 30 74LS1&l) 1.15

16- 'n ",. .2 .45 MM 5387 3 .5<> 7417 ... 74151 1.15 74Hl03 ss 14LSI64 ,,.
ww

MM 5369 ,>0
l&pin ",. .30 .95 \-- 1420 ." 741~ 1.15 74Hl06 1.1 5 14LS193 ' .00

ww TR 1602B ,., 7426 ." 74154 1.15 74LOO .ae 14L5195 us
2O-pin ",. .35 ww 1.05 UP D 414 4.95 7427 ." 741!ill ." 74L02 .ac 74L52« 2.90
22-pin ",. .40 ww 1.15 280A 19 .50 7430 .'" 14157 ." 74L03 .30 14L52S9 , ~

24·pin ",. .45 ww 1.25 2 80 14 .50 7432 ." 74161 .ss 74L04 .'" 74L5298 1.50

2&pin ",. .50 ww 1.35 ZSOP10 10 .50 7437 .'" 74163 ." 74L10 "' 74L5367 2.50

4O-pin ",. .55 ww 1.45 2102 1.45 743B ." 74L20 .e 74LS368 1.25

Molele pins .01 To-3 Sockets .35 2102L 1.75 ".. .'" 74165 1.10 ; 74L30 ." 74L5313 '"
2 Amp Bridge 1OO-prv .95 21 7B- •

,«, 1.15 14166 2.25 se

25 Amp Bridge 200-prv , .50 2114 9.5<> '«' .ss 74115 .sc 74L51 ." 74502 ...
2513 UP1M'" Or Lowen.25 '«3 ... 74116 .OS 74155 .es 74503 30

CotTV. TRANSISTORS, LEOS, etc. """ 12.50 /«.
~

14112 .ss ,.... ."
2N2222M (2N2222 PlAstic .10) .te ~. 29.00

,m ." 74113 .10 14505 ..
~~A

.ta 69.
,«, ." 741Bl 2.25 748 .rs 7450B :i2 N 7A 'N' , 2758 (5\1'

~
'«' ." 7i " " .cs ."'N_ 'N' Pl8stic) .ts 324 2 to. '«. ." '" , , 74L85 '.00 14511 ..

2 N3904 N'N(Plastic) .ts 411 6 13.50
,,~ .as 14191 1.25 74L93 " 74520 30

2N3lI54 N'N .ee 6900 13.9 5
1451 ." 741 92 ." 74L123 1.95 14522 ss

2 N3055 NPN 15~ .5<> 695<> U
7453 ." 74193 es 4LSOO .~ ,..'" .30

'rt P125 PNP Oarli on 1.9 5 ,,~ .zs 74194 " 74LSD! ... 74550 "LEDGraan, Rid , Clea< Yallo..... ." 8080 9.50 7460 .'" 74195 as 74LS02 " 74551 .30
D.L747 r 5f8" Hi h co m-anoda 1.95 808' 2~ 7470 ... 74196 .30

74LSD3 ii: "'~ "MAN72 ~co~no~~ed)
1.2 5 "" 1412 .'" 74197 .ss 1.5074LS04 . 74574

MAN3610 7 sa com-anoda <a a 1.2 5 8214 4.9 5 7473 .as 74198 1.45 145112
MAN82A 7 co~node (Yallow 1.25 "" '.50

74LSD5 .45 se
MAN74 7 St!ll com-catllode (Red) , .5<> 8224

7474 ... 14221 2.25 74LS08 .ss 745114 "5.25 7415 .30 7429B 1.50
FND359 r oom-catlloda (Rad) 1.2 5

::ir '.00
14LS09 ... U5133 ..

7476 ... 74367 1.35 14L510 ... 145140 "9000SERIES ' .5<> 7480 .re 75451 ss 74L511 ... 745151 ss
CotTV. CotTV. '''3 18.50 7481 ." 75452 " 74L520 ... 745153 es

930 ' .ee 9322 .ee 8255 9 .5<> 7482 OS 15491 .ee 74LS21 ... 145151 ."9309 .5<> 9 5<> ' .'" TMS ..... 10.95 75492
93 16 1.2 5 980' ." 7483 .30 ss 141522 .. 745158 .90

7485 ." 74HllO .'" 74L532 .eo 745194 2.25

CMOS 7486 .ss 74HO I .30 74L537 .es 745196 2.00

!TV. CotTV. CotTV. CotT V. "" 1.05 74H64 .ac 74LS3B ss 745257181 Z312.95

-ooc .20 ..... .re ..." ,"0 ..." .ae 7490 ." 74HlIS ." 74LS40 ." 8131 2.15

aoo •30 ..." .as ...... ."

i i
7491 .10 14H08 .35 ' 74LS42 U S

eoo .25 ...'" .ae ..... .69..... ii ..." .te ....,
~

1:.2 5

I'L L1NEARS, REGULATORS, ETC.

~
...n .te ....3 •

." ..." .ae ......
1~ OT_ =t

0 3V CotTV •

.ve ..." .t e ...., LM320K24 '" iI ~aoos

:it ~~ q; ..." .5<> rs
~

LM32OT5 7905)

... '" .3 ..., ...... , "9

.:5 ;;..." ..." .as ....9 .ee '" (( 0 M ,

..." ." ..." .ze ...5<> " '" e LMJOB 5.95 78Ll5 ts

..." .... ..." l.1 5 ..." ." ~ ~
LM3lI9H .ee LM324 1.25 78M05 .ts

• . , ...30 .30 .ss LM3lI9 (340K-5) ..,,0 LM339 .re LM380 (8-1 4 Pin) 1.19

~5 ~
...3 ...0 ...., .t e MC14409 14.50 LM310 .ae 7S05 l340T5 1.15 LM709 (8-14 Pinf .ae

. ,
4D~ ~

4D69J74C04 " M 14419 cas LM311 (8-14 Pin l . 75 LM340Tl2 .95 LM7 11 .es

..." .ts ...3 ..." '.00 74C151 '.50 LM318 , .5<> LM340Tl5 .95 LM723 .ec
LM320 H6 .ts LM34OT18 .se LM725 3.'"

INTEGRATED CIRCUITS UNLIMITED L~' 5

I
LM34OT24 .se LM739 >'50

v," M H2 4

~ .~5
M340K12 , ae LM741 ~" .es

7B89 Clairemont Mesa Blvd., San Diego, California 92111 ~ L~ HH: LM747

~M , M r
Out of State 1-800.854-2211 TWX 910-335·1511 Telex: 697-827 LM320 KI5 1.65 LM34DK24 1.2 5 LM1458 .ee

171') 27B·4394 California Restdents 1-BOO-542-6239 LM3900 >'50
NE555 ;iNE556

NAME NE565 1.1 5
NE566 1.25

STREET A DDRESS
NE567 .se

TA 720 5 4.9 5
76477 2.95

CITY STATE '" 95H911 9.95

PHO NE CHARGE CARD'
AE VI..

EXP.OATElIA Me SPECIAL DISCOUNTS

C.O .O. WILL CAL L U"' '05T NET 101h OF TH E MONTH "" To"l Order Deduct

ALL ORDERS SHIPPED PREPAID - NO MINIMUM - COO ORDERS ACCEPTED - ALL ORDERS SHIPPED SAME DAY $35·$99 10%
OPEN ACCOUNTS INVITED - California Residents add 6% Sales Tax. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. $100·$300 15%

24 Hour Phone Service - We accept American Express I Visa I BankAmericard I Master Charge $301·$1000 20%

.... Re ader Service - see page 211 201



,.... ' ••,C "_TT', <M.',"',__ __~ ....._ 11.10

SENO FOil AIWA'S NEw 1919 CATALOG
NEARLY '000 SE"'CONOUCTORS, . In>, CAPACITOIlS. nC.·SENO 2Sf STA..P

tc '" FET', WITH
$5 & $ 10 OR DER S '
DATA SHEETS
WITH MA NY ITEMS,

". Goom..,'"m p""," '0/$1 FSA2r.o,,,,~A".. ,..
"<9'4 100 W1OmA Dood, ... MPF'Q2 200MH. R' Amp ~,

1'<400' 5OWI. R..",,,,, lS/$l 4OG13 MOSFET RF Amp S1.15
1N41r.4 JOv '''<91'' M ' LM3:14 Quod 14 ' 0. Amp •BRI 5llv llA s.-.... Ro< .., ,M316P•• V.~ R.. mDIP ss
~= N'N T..n~""- .., NE555 T'.... ma, . •m2901 ..... T, ....,....- .., LMI232·31V .... P1P ~,

2NJ055 --.. X" , ... lOll ~. 'M14' Comp Op Amp ma,p ..,
2N:l904 N.... Am,ls" ~ 'OO .., LM 1458 lluol14' mDlP ~,

2N3906 o No _Is.. moo ... CILJ086 5 T"n. A" .. DIP ~

CP66CI_ FH lIA"", ~ RCA29 0- XI,_ 1A 30W "

*SUPER SPECIALS:

" ']91 .F --.. Am. T,,",i....- 10 ·25W III ]'JOMH. TO 3 $& .00
SS~X h".. '"~,., P," ""'""" "om 56~ '_I_I JlSl
RC4' !lAT. ""'" r,,,,,,.., R ..- ' 0 .2 , . JOV .. 2OO<nA TD-66 $2.[.0
RC4195T ~ O'UOI T.-m. II ..- " 5V . ' OOmA ITO..... I $2 .25
IIlI3Il W,..f....." 0_".. ",., ~ W... W"" C~"',,, B 0- $3.75

. '00" TRANSlSTORl TRANSISTORS T."."SlDRI U.'". It·,
n O'"! & no," .. .. f ..., " ......,. vo, , , " ..""""'RS '0'" .. _. .." ...... lit> ""', .. ' ",...... '0'" .. ,..m ,," ,...., """" 4 ,..,.... ....' ,.." ""l ,..'" "ll ,..... ".,."" ,...,..., .. ,."" ..... ,."" ...., "... ".,'O". ".
I... Om ,." " .. , ."". ...., 1101 .m L. ...T.. "0I.,.... ,..... .. ,_ .,01 ,," IiSI ,.,_- ..
I.,.. ' ..., , ,, .., .. ",,,,. 1101 ,,0> lit, , .",. ' .iI

""" '..... ".lI" .. 'Ou!' ...' " .. lit' ,._ I."'...,.. "., "'n> 0'" ,_ lUI " "Coo' "" ....... "',"OJ' ' 0",,. ....' , _ .11 " .. ,,,iI. •...
,,_ om ,.,. ,'" ,..... " " " "'" ,.'"". II
,,_ I/O, , .,... ~ _ ..... _" "" '",. ,,,. -"
" ..,' "'" ,._ , " "'"' om ,."'. 'II!,_, "'" ,•.- , , '... ,," ,"m.' 3Itl,..... "," ,._. ".... "" , ""' ,,,,". ".
,_ ,,'" ,...,' OIl' , ' .. 10.1 _ "'" , .,..,. ""
,_ " '" ,.,... ., 10 ~ " , .. ..... , ,,,., ..' ill',_ "'" ,n.,,, ..... ,_, .._ ,.,..,." .>4

,_, " ," .., ... ""' , " "" ...... lUI , ."". A'
,..,., , .,., , "" , , II" n>ll .. ..... , ..".or "
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MORE SPECIALS: ~
1lC41950N . ' SV . Ii(lmA VOLTAG E .EO uLATOII fe. V""' ...... '"

UOI. _ H,.Idv Imod , 1SV :I.."., ,.. 0 . A" ' ·" otc
......; ", u , DC 116 _J(lVI 000 2 b. .... .....,-.
W;," "... _ _ ' ''''. 8·p", mPl ' Sl.2!i

RC4136 Duo<! 141 L.-N.,.. Op Amp mPl ' $0,95
LM1J04 f ....,It... . S,.... 00 """,''''0> Ol~ OW
LM1"1 f .. IF _..., (IF Amp. 00,.. Uml"' l O,P 0....
'N8163 Hot c... P4odo • .4V III lmA Q. ,,,, 00·35 1.00
1 . NERS-Spocdv V.".... J.3. 3.8. 4.3, S,1, 6,8, 8 ,2 400mW 4/$1.00

9. ' , ' D, '2. '6. 16, 18, 20 . 22. 24. 21.... J3V 1'10%1 'W", 3/$'.00

_MONEY_BACK GUARANTEE
_All TESTED AND GUARANTEED

ADVA ELECTRONICS
BOX 4181 GB, WO ODSIDE, CA 94062
Tel. (415) 328-1500
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VARIABLE POWER SUPPLY KIT $11 95

• Continuously Variable from 2V to over 15V
• Short-Circuit Proof
• Typical Regulation of 0 .1%
• Electronic Current Limiting at 300mA
• Very Low Output Ripple
• Fiberglass PC Board Mounts All Components
• Assemble in about One Hour
• Makes a Great Bench or Lab Power Supply
• Includes All Components except Case and Meters

OTHER ADVA KITS:

LOG'C""" .,, --'"' ~,. ctoO<. ,>C, O>C, ore, "'L, ","" "". toO< Ie,......._--""-.,.,_..........._"'-_ ~. ,,_ .......... ....."""uO__.. .~ """or.
" "OU"'I<D """" . .....L••" . ..- ~;,. _ ...,...

, """-" ....... "'- -"'" '".'" - .... "" .....,-,,~.
...... A ""''''' ,v. _ •.IN ._' , W'i A, 'i\'.""""" ..v._._ _--... .....-_ _ -_ -..._-...".,_."" _ _ , __,,-. ""' ,..a ,.. .""".......-..........
'JIW' """" O.TO n _ .. ~'.. -..... _, "'" " ...
"OU<" ,., "" """' "". """.' -._'...... "" ,.. "..,
.H', ~"" ....._'" .' _ '""" ..l2/3 'IIlI.,,", " " " ""'"" D< ' ' 00• • _.....-. ..- TO .."" _ ' ........ "'- " ,,,, ""'......" ......_--..., _-
""'" roo . ", C.TALOG ." " "'" '.. ~ . ...
So"" , .. """'
TO....· _ ~ 'U <. "'•••" ~" ....... "'" '" _"" U& ,
e.-;, "."' '"""-P~_ _ ., 0. """ _" .... ... _
... ,.,__ ''''_.COO"","" "'~._ .......

NEW SPECIALS
LMJ18CN High Speed Dp Amp 50V//ols mOlP $0.94 lN270 Germanium Diode BoV 200mA 4/$1
LMJ18D High Speed Op Amp 50V//oIs DIP .sn lN823 Temp Comp Reference
LM339N Quad Comparator Single or Dual Supply .79 6.2V t 5% t .005%f C $0.60
LMJ80N-8 V,WAudio Power Amplifier 8·22V .sn lN914 Silicon Diode 100V 10mA 25 /$1
NE567V Tone Decoder (PLLl O.OlHz to 500kHz .ss 1NJ044 100V Zener lW-Better than an OB3 .75

XR567CP Tone Decoder (PLU O.OlHz to 500 kHz .ss 1NJ045 110V Zener lW-Better than an OB2/DC3 .75

LM72JCN Precision Voltage Regulator 2·37V DIP 3/$1 lN3071 200V 100mA Switching Diode 40ns .30
LM747CN Dual 741 Compensated Dp Amp 2/$1 2N2915 NPN Dual Transistor JmV Match ~ l O0 $1.95
SAD1024 Dual 512 Stage (1024) Audio Delay Line 2N3819M N·Channel RF FET 100MHz Amp .35

"Bucket Brigade" Appl. Data included $18.95 2N4020 PNP Dual Transistor 5mV Match iJ250 5.00
XR2206CP Function Generator with applic. data 4.40 2N4445 N-Channel FEr 5n Switch 3.50
XR2242CP Long-Range Precision Timer /oI Sto days 1.50 2N5394E Ultra-Lew Noise J·FET Audio Amp $1.25
1 YEAR TIMER «u.z XR2242's and Applic. Note 3.00 2N5912 Dual J·FET RF Dif Amp to 800M Hz 2.90
LM2901N Quad Comparator +5V or 2 to 36VDC $1.20 2N6028 Programmable Unijunction Transistor .45
CA3018A 4·Transistor Array/Darlington .ss 2N6449 300 Volt N·Channel J ·FET AmplSw 2.00
CA3D28A RF /IF Amplifier DC to 120MHz 1.25 CP64D Broadband FET RF Amp 140dB
RC4558 Dual High Gain Op Amp mOlP 3/$1 Dyn Range $4.50
SPACER Kit . 4 ea of 5 assorted size spacers $1.00 E304 N·Channel RF FET 3.8dB NF @l400MHz .50

MPSA 12 NPN Darlington Transistor ~2D,ODO .75
±15 VOLT Regulated Power Supply Kit·Easy assembly, TlS88 N·Channel FET 400MHz RF Amp .60

5mV regulation, 100mA. fully protected.
RESISTOR Kit-15D pes %W, 20 most common values.Includes atl components and hardware,

no PCB or case-Add $1.50 for shipping $13.95 individually packaged,S to 20 pes each . $4.95

PC BDARD Mounting Kit-8 ea spacer, screw. nut
and washer-32 pes total . $1 .00

SEND FDR ADVA'S NEW 1979 CATALOG
NEARLY 1000 SEMICONOUCTORS, KITS, CAPACITORS, ETC.·SENO 25; STAMP.

", A 2 4

ELECTRONICS

BOX 4181 GB

WOODSIDE, CA 94062

Tel.14151 328-1500
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MINIATURE VARIABlE CHOKE 7·14UH
TRW.l02233 75'

PARTS BOARDS A g,eal way 10 blJy pariS
on a budget We gua,anlee you' mone,'s
.....",h . ONLY 51 .00 till.

NAUGAHYDE ZIPPER POUCH
0.0. App'o~ . 4"X7"' a ,and new and 0 1 "'10
"neSt Quali ty 11 eyen ha s a convenient
bell lOOp 95'

•. , . 51 95 IN LINE 3AG FUSE HOLDER 75'
, .. S195

i.c.o. DISPLAYS
SMALL SIZE

45' EA. 3 FOR S1.00
(UNTESTED)

12V OC RELA Y
J( 314 X 318"
D NLYU.tlI ...

•

22VDC (01 140 MA Adapter .
4,5 VDC " 265 MA Adaple, .

A.P. PRODUCTS
A CE. 212 ~95

We stock Ihe full lone 0 1 A P. 6'e"dboa'd
P' OOuCIS.

I
--------

THE GOODIE BOX
1000 ul2'5VOC o-c . S 2'5
2'OOO u l 25VOC AXIAL . , . .. . ,SO
18 ga , L1NE CORD S· . 2'5
T" m me' Cap. 3<lO,,1VERT. e.c ,SO
RCA Jack. RighI Ang le P·C 2'5
Tl NI·J"'X . . • 50' "" 3/100
TQ.220CliponHeilltSlhk 20
' 30 Kyna' l " n y eoIOrI 100' Spoot . . . 1.00
Speake, Terms . . t~ lOa 10/1.00
10K L,n. 2 wan Pol 50
AAA Rechill,geillblll NI ·CAO .95
M,nt·Plug .SO
S.P.O.T. m,n. Slide Sw,t<;h 25" lOa 5/1 00

MINIATURE D.P.D.T.
500 OHM Coil 1·118 "
...RROWM 'N F2·12V
P·C Mounl

CLOCK DlSPLA Y
Nat ,on ,,1 Semi. 6 O,g, t M u ll ,p le.&d
D,splay•.33" Ch,lIaCterS ,Common
Catl'>odel, A ttEALIU ' U AlST $Ua.

Electronic
Sales ~",

=:=0::0'.;;;;,.._;;,;:;;.,ullitell (Iflulluctll ~,~~-~.,.~"==
Coop. HdqIS.• 2300 1s1 Aya. - S.allla, W'" 98121 • C206) &112·S02S

TRANSfORMER Pri. 110 v...e sec. 11.2
and 5 VCT Ii .1 amp 5.95 u .

----'
CRYSTAL 3.579545 MHZ
Th's i$ the one you neeel lor your t ime
ba se. Reg Price S.,95 YOUR PR!C£ 52.S0
(wh,le they lastJ

ROTRON WHISPER FAN #WR2H1
75CFM. 115VAC, Net $ t7.00 Meas. ....
d,am. NOTE: These are nol pull ccts.
!I.ese are oOW. YOUR PRICE S!l.I 5

l.E.n. WATCH GUTS (untesleell
All take 2. t.5V Bat, Men s si ze 7S' ea. 2 fw
51-00

REPEAT OF A SELL·OUT A comple,e t2
nccr d'g,l al clock. Some are manufacture
line '''Jec ts. some a'e ,et u ,ns. and 50me
a,,, just sc,atched Featu ,e s: hou' s.
m.nules. alarm. SnOOZe ala,m. PariSya lue
alOne wou lll equal $2000. )'OU pay lilly
$1.00 ••.

EDGE METER l(l()-{1-100 ua 'I:> " by
t l I 16 ··. Compa'e w.H' Olhe' mel e's
coshno $6.00. 00Iy $2.IlI ... Wh y pa l more?

•

PRICE
1~1.00

l~t 00
121$ 1.00
121$1.00
1M1 00
lM t 00
6IS1.00
~100

~100

~125

~125

~125

. /$,.. 9
~1.9

31$"'9"to.
201$1.00

T...PE/REE L

VOLTS warts

'" "100 1...

'" ".. ".. "
"'" "1000 1A

'" "tOO 3...

sec "
300 ". 00 3A

sec "
eoc "
sec "

1000 3'"
75 10M

1N4148

INSTRUMENT CLOCK CASE KJT
A real jewel lo r those small P'OlectS.
t-llnged l op llOO, a llowS you to h.lle )'OUr
conlrol a'ea 0.0. • ''> '' ••'. • t 3/.' . ,

Sl .99 nell.

....
ANTENNA SElECTING SWITCH D.P.D.T.
Long ttncwgh slide sw.t<;h p'OYod,nll cce
reel isolaloon lor 300 OH M Tw'n Leacl ,
35' 10" . • lor ONL Y SU ll)

DIP SPACED FLEX JUMPER P' e·<; ut 1'I,
Lanllp'e·smppe<l. Pkg . 20 51 .99

FERROX CUBE TORROIO CORE
9116"10 95<

"DES

""IN.t.OOl,..."
,."'"',....,.-,.....
IN.t.OO7,."""
lNSoIOl
lN5oI02
l N5oI0J
l N5oI0.f,."'",.""
lN5oI07,."'"
I N. l 48

DIODE SALE
lDDJ$1,95
l DDDISU.i S

Slore Hou,s M ·F 9-6 ' SAT 9·5

,_ .._---_....,__..- ... _ _ uos .. _ _._...._._----___ .-.... _""-''''N'-''- _ _-~-_ ..._ • "s _ ._ ...<;00- ._..,.....-...__....... , ...- " _ 0 S w _ ...._ _ "-'_ ..--'---

tOO pes 52'.00

100 pes 52 40

100 pes 5240
51495ea

100 pes 52 40

100 pes 52'...0

100peSU..o

100 pes 52.00

100 pes S2.40

114 WAn 5% OEPOSITEO CARSON ALM RESISTOR ASSORTMENTS
ASST. A 10 lOa t OHIo'I t ,5 OH Io'I 2 OH M 2,7 OHM 3- OHM 36 OH Io'I

• .7 OHM 5.60HM 6.8 OH1o'I8.2 OHM
ASST. B 10 "a to OHM 12 OHM 15 OHM 18 OHIo'I 22 OHM 21 OHM

330HM 390... M 47 0HM 560H M
ASST. C 10 lOa 68 OHM 82 OH M 100 OHIII t 20 OHM 150 OH M

1800HM 2200H Io'I 270 OHM 330 OH '" 390 OHM
"'SST, 0 10 lOa 470 OHM 560 OHM 680 OHM 820 O"' M l K 1 2K

15K 1.8"' 2 2"' 2 .7'"
ASST , E 10 lOa 3.3K 3 9'" •.7K 5.6'" 6.8K 82K 10K 12K

15K 18K
"'SST F 10 lOa 22K 27K 33'" 39K 47K 56K 68K 82K lOOK

isoc
ASST. G 10 lOa tSOK 180K 220K 270'" 330K 390K .1OIl

560 K680"'820K
ASST. H 10 ea 1M 1.21,4 1.51,4 1.81,4 2.2 1,4 2.7 1,4 33M 39M

• .71,45 6 1,4
ASST. ... ·H INCLUDES ALL RESISTOR ASSORTME NTSCl'lOO pes)

• •••
••• •...
•• •

---
---- ~
. --• -----------.. -

DEFECTIVE CALCULATORS
Well. some a,,, anel _ a,e nol. We
ca'>"1 atto<el Ihe I,me 10 lesl l!>em . SZ.SCI ..,
Ba lle< ,es nol ,nclueled. 2/$-t .1lI.

.,... Reade< Sen,<;e-see IHrJe 21' 203



ONLY
549.95
BIG

0.5 LEOS

CRYSTAL SOCKETS
HOLDS 8 HC25U S 59
S"'Ole HC25U 79

•

• Sell Complehng DoIS & Dashes
e lambic Operahon

• Single Dot & Dash Memofli!'s
• Pn)Y1Slon lor Attacl'IlTlenl 0 1

Memory IOf OX or ccetest Worlo.

ALDELCO KITS

Fealu'es

12 0 ' 24 Ho u ' Op"ra loo n on e lll>e, ClOC k

Each ClOC k s"pa'ale1y Conl'Olied

F'eeze '"al",,, lor 11m" 5'"

Ea.y a.s"mbl~ 10' ClOC k a nd ca Done l

COMPLETE lUNCH COUNTER KIT 51995
Includes a ,aPl'l nt o f a s .. ,pa98 ConSI'UC'
t lon arl'CIe from Dec. t978. 73 Ma081ll""

11C9O P,escale r t 4,50
74C925 Multlple. 995
F93680"veq2) 190
lMHzXTA L 1 95
to,60pF l" m cap 60
Anis lor kit 1.75
Ca pac itor kIt 5 SO
See s" palle consuucnon a" lc le In Dec
1978 73 Maganne

BUILD A 6 DIGIT 500 MHz
FREOUENCYCOUNTER

A ldelco c a n s u pp ly 3 PC
boards. Silk sc reened Iront
panel and complete mstruc
nons lor only $12.50 & sh ip:
Ping,

SOME PARTS USED IN COUNTER

MODEL ALD S·W

DUAL DIGITAL 12124 HOUR CLOCK KIT
NOW WITH A NEW WALNUT GRAIN
WOOD CABINET

ADJUSTABLE POWER SUPPL Y KITS
5015 VOIlS 500 MA Mode l PS5. .. . ,,, . . ,,,,. ,,,. , $7,95

12·20 vons 500 MA Mod el PS12. " " " " " " " " . 7,95

3 "'Olen, 2102, Pusn
Bullon SwifC l'!, led,
16 Pin SOCket $6 ,00

TOPE
ACCUKEYER

KIT

THE VERY POPULAR

•
MEMORY ADO ON KIT

ea, $~ 95

Re\r'SOJd .,."SlOfl 01the Accukeye<!eatured on Ille "I'll'll Handbook
Has ftlOre lOgIcal Ie La\'Oul and O N Board Sldelone O$(;,lIalor. In

c ludeS PC ~rll. TIL ICs.~ Tt""" . Ie Sockel s , 5 ...,ldl. Spe..ke<.
TranSIstors . capat rtors and '~I$lon; ReQu'''~s !iV[lC $19.95

Use 00' PS-S Po-oorer supply killO powe< keyf!'r & Memory O<lly SHI!>

. 539 95
~ulaled AOPS
M<Xlel FMps·4R

All the features of the 20 15R
and now with adjustable
sine wave PL 60 Hz 10 203
Hz . Adjustable low power
position 1 Watt to 1~ watts.~

Low, Low Price

$299

• Same $,ze PC Boa rd as ACell"eye'
_ Suppli ed w il h one 2102 Memory ChIp

• Room on Ihe board 1o. thrill! mOrll
• FOUl ehipS wIll toter 4224 BITS
• LEO indicator fa. Programmmg
a Adapl able to o tller keye,s

• Requ ires S voila DC

New Yorl<e' s must
pay sales Ii"

CRYSTAL TIME BASE KIT
'nc lude . PC Board, CryS/,,', "Up"r" aM mS/,uel,on. H 95 !::==================::::!

Uses 0 5 D,.p'a y LfD 5J1~ CIOC , cn,p, " eez" ' ea ,,,,e 'or
accura'e . " " I".our .,aMa, ,, cab,n,,' ONLY$19 95

CLOCK CABINETS
WoMg,am 0 ' blae. lea,n"r

TELCO COMMANDER SERIES RF POWER AMPLIFIERS
WallS Watts

Mode l input output 144·148 M Hz
125 1 25 $ 99.00
180 10 80 $149.00
250 25 100 $\99.00
256 25 160 $249.00
258 1·25 25-180 $299.00

ULTRA 430 M Hz III 3-5 lJP to 50 $379.00
o the r UHF models in production

RF TRANSISTORS

•
•

INCLUDES PC BOA RD
AND PARTS STILlONLY

$19.95

..".......- .

144 to 149 MHz 1000 CHANNELS
FM2016A

SOtDIB-. .,..
" '" 450MHI ~LFL 15.25 2N:)315 3(N1 .aD M HZ 1060 ""S01074 """ 1 l a b 30M", ~LFL 21.15 2N3553 25W 175 MHz T039 ""50 1076 "W ia ec 5CJO.6LFL " 00 2N~ 1rN; ~ MHZ T0 39 '"501088 "W , ." ecce," 23.25 2N 4427 1rN; 175 "1Hz T039 i a

501089 .,.. s ." ecoec" 27,15 2NY.Ill9 3 rN; 175 "1Hz MT7 1 '"5011013 ,,'W " 200 MT72 '''' 2N5S9D lOW 175 MHZ M T72 ""5011 56 "W " 200 TOl17 12 30 2N5591 25w 175 "1Hz MT72 ""501272 "'" e "" MT72 "" 2N5913 1 75W 175 MHz T039 ".501278 """ " so MT72 " '" 2N6080 4 OW 175 MHz MT72 ,..
501416 "'" e r '" ......" "' .. 2N6081 15W 175 MHz MT72 ,..
501428 ..w " '" ......" 22 ~ 2Ne082 25w 175 MHZ MT72 ""$01433 ow " ." ."" '" 2N6ll83 XJW 175 MHZ MT72 "'"501434 """ e ." eooer" '" 00 2N6DU 4f1rN 175 MHz MT72 "'"501451 so .. ec sooec" 18 10 2N6D9oI 40W 175 MHz )(106 '00
501477 ,OOW , '" 5CJO.6LFL 52.85 2N6095 15W 175 MH z )(106 ' "2N5945 .w , ." vtsc 10 75 2N6096 XJW 175 MHz )(106 ''''2N5946 ,,'W , ." .TO' 1300 2N6097 40W 175 "1Hz )(106 "'00

I
FMM C 1

Tunable 420 MHz Fast
Scan TV Converter

ReceIve Fast scan Amateur TV In tr.e a20 10
"50 MHZ Band w,' n any TV set. Low 1'IOI5e,
hoogn oa,n 11 Amp WI!h Va,aclOl' luned ,nput
and outputs, Bu'11 In AC supply. Comes In
Iwo tone walnut & beige cabo..... measu,,"O
1·7/8"' . " ·114" • 4·118"' Faclory wUed
WI!h 2-yu, oualanlee ATVC10 S69,95

Dynamic

Touch

Tone Mic

BaI>C VaractOl' Tune<
& PS K" wllns l' uchons

ATVC10K

6B'110~LfOO"p'a~s ~ On BOIl,dAC 1rlln,'0,mer * 12
Hou' 'o,ma, ".,In 24 Ho,,' A,a,m * Snooz" 'Ulur" *
Elapse" T,me , T,me , ' ealure ma~n ,n,. PopuJa , rn B,oad
cas' SIa "on., I,.. a na'u,al 'or cars. boal5 Ilnd camp""
".n"n US"" "."n op"onal e'~ s ',, ' /1m" base ,". au ' SIa n
da,ac.bm", S2 ' 95
C'~Slal',m. ba." ",n" n purella. "" "" ,Il eloc. S3 95

539.95
SHOWN WITH OPTIONAL ~P, aoo MICRO PROGRAMMER

81Jy YOU' KOK f,om Aldelco and we'l l pay UPS s hippi ng and insurance;n Ihe
48 stales. Soffy no cnaroe ca'd~ accepled on 2016 A

•••••••••••••••••••••
ALARM CLOCK KIT 12 or 24 HOUR DIGITAL CLOCK KIT

NEW!

Add 6110 dl ippin/l. Add $ J.OO for ordol'n1 undol'r $ 10.00. Out of U. S, A, add J5~ Ihippinll a'ld c" r ti f jol'd c he c lr o r ,"oney ordol'r ' 'I U.S, fundi.



==LicENSE srudy quidrs & TApES==

_.Q.A_
If .'"'x.- .... '>!U"''''

'7e • NOVICE STUDY GUIDE- SG7357- Here is a completely new study
-., guide and reference book for the potential ham. This is no t a ques-

G co 0 _ .. l ion/answer memorization course. Elec tronic and rad io funda mentals areenera Ir ~~~1l!UR presen ted and expla ined In an easy-to-understand fash ion , preparing the

Class I AOVANc beginner for the Novice exam. Includ es the retest FCC amateur requta-
• CLASS ED trona. as well as appllcallon forms. Easil y the best path into the excit ing

License n 1~i~-:E world of ham radio! $4.95.·

Study ~ GUlDE .... _ • GENERAL CLASS STUDY GUIDE- SG7358- A complete th eory course

GUJode* o:;=...:-:-~ l or the prospect ive General or Technic ian. Th is reference explai ns Iran-
_ - s tator, amplifier, and general radio theory, while prepar ing t he Novice for..:::iiS.:--: the " big" t icket. Aft er getting your ticket, you'll use th is guide again and

again as an elect ronic reference source. Not a Question/answer gu ide that
becomes dated when the FCC updates t he amateur exams. $5.95.·

_ ADVANCED CLASS STUDY GUIDE- SG1081- Ready to upgrade your license? To prevent retaking the FCC theory exam, you
need the 73 Advanced theory guide. SSB, antenna theory , transmitters , and elect ronics measuring techniques are covered in
deta il in this easv-tc-tcucw st udy guide. Special modes and tec hniques, such as RTTY, are also treated. An engineering degree is
not necessary to master Advanced theory-try th is book before visi t ing the examiner's o ffice! $5.95.·

• EXTRA CLASS LICENSE STUDY GUIDE- SG1080- Before going for your 1 x 2 call, it pays to be a master of t he Extra c lass
elec tron ic theory . Th is st udy gu ide is the log ical extension of the 73 theory course. All the theory necessary to pass the exam Is
presented. Antennas, transmiss ion lines, swr are discussed, as well as no ise, propagation, and specialized communication
techn iques. This book is not a c lassroom lec ture or memorization gui de, but rather a log ical presentat ion 01 the materia l that must
be unders tood before attempting the Extra exam. Save yourself a return trip to the FCC and try t he 73 method f irst ! $5.95.·

1-

" " "
_ NOVICE THEORY TAPES- CT7300- Starlling Learning Breakthrough. You ' ll be as tounded at how
really simple f he theory Is when you hear it explained on these tapes. Three tapes 01theory and one of
questions and answers from the latest Nov ice 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 01 our
tapes lor the incredibly low pr ice of ONLY $15.95.·
SCientists have proven thai you learn faster by l isten ing than by reading because you can pl ay a
cassette tape overand over in your spare l ime- even while you're driving ! You get more and more info
each t ime you hear it .
You can't progress without solid fundamentals. These four hour-long tapes give you all the basics
you 'll need to pass the Novice exam easily, You' l l have an understandin9 of the basics which wil l be
invaluable to you for the rest of your li fe! Can you afford to lake your NOVice exam wit hout fi rs t nsten
ing to these ta pes? Set of 4- $15.95.· • ".

73 CODE SYSTEM TAPES

SSTV
_SLOW SCAN TELEVISION

TAP E-CT7350-Prtze-wlnning
programs from the 73 SSTV
contest. Excel lent for Demo!
$5.95.•

, " "

• ·0

cod• • s.enl ..l lhe oflielal FCC $Iand...d (no
01_ lape w.·..., heard uses lhe$(l stan
da.ds. $0 man y people !lunk Ih. code
wtlen l hey .... lWddenly-under pressu••
_ laced wil h e~.ael"'s senl at 13 wpm
and spaced tor S wpml . This tape is not
memor~a!>lll. unloketMzany 5 wpm lape.
since the code groupa ... . nl irely random
eM .act..s sent in g.oups 0 1 I i...,.

"COURAGEOUS"
20 + WPIo1 _ CT132O_ Cod. 11 wllal gets
you when you go tor 1". Extra ctass li·
cense. II is ao embarrass i" g 10 panic out
j ust bIIcIu$(l you didn't pr-eoar. yoursell
WOlh t llos tape. Though th iS ia onl y one
word l ast.., the cod. grou ps I re $0 dlfli·
cu ll tl>ll \'Ou'li a lmost Ian asleep copying
lhe FCC stu tl by comparison. U_ SrllJlOrl
thaI they can'l believe hOw n sy 20 PIlI'
fn lly II witll t ills l ant ashc on. hour tape.

L
·.,. coot cOU!'S£
.~ -~-----

"OUTRAGEOUS"
2S + WPM - CT1325- Thi s is Ihe l ape lor
that sm all lI'Oup o f overach l.vlng hems
who wcutun t be content to simp ly sali sly
tha cod. requirements of tne ex Ira Class
license, It"s the toughest tape w. 've got
and WI kl!'l!p a pe<manef'llW. o t hams who
have maSlered rt.Let us know when you '.e
up to splled aOO we'll inscribe your name
In 73's CW '"Hall 01 Fame."

"THE CANADIAN"
10 + WPM - CT 7310- 73 hun·t l o.goU.n
the C~n~d i ~ n hama- ou. 10 WPM l ape
p••pares you 10 b,eezllth.ough your ccun 
t,y's licensing e 'ama. Likllthll olhe, code
groups, Ihe tape ia nOI memorizable and ,
onee me etereo. prov ides a m a.gin 01 safe
ty in the act ual ted si l uatlon.

"BACK BREAKER"
13+ W P lIII - CT 73 13 - C od . q rou ps
again, at a brisk 13~ ao you w ,ll be at
N$(I when you 811 dowr1 in Ironl 0 1 l he
sleely-eyed government inspector and he
atarts sending yauplain lang~. at only
13 PIII'. You nlled this extra "..rg,n 10 over·
com. tbe pan ic wh ic h II u"I-.a1 in tna
I lI$t situat ions. When you'... spent your
money and l ime to Ilk. Ih. l est , ~'II

Ihank lIeavllrl s you had Ihia bKk-brIIaking
lape ,

" THE STICKLER"

I'GENESIS"
5 WPM _ CT1305 _ Th is Is the beginn ing
t ape lor peop l. who do not know t he cod.
at an. It tak.. them through the 26 laUars.
10 numbers and necllssary punctuat ion,
complet. w ltn pract ice every step 0 1 the
way using Ih. newesl blitz teacl'l lng 11IC1l·
nfQ....s. It Is a lmost mlr.culouS! In one
I\OI.Ir "..ny people_ Includ,ng kids of len
_ are a!>l. to"..sterlhecode. The .aM 01
learn ing givn conlidence 10 begin......s
\IIItIo m ight o thefwiae drop 001_

Any Four Tap•• For .15,951
.4,95 Each I -

,+ WPM _ CTi306 This is the pract ice
tape tor tne NoviclI and Techn ic ian li·
censes. II i. made uo 01 on e sol id hour 01

-"1••
. -

0 - (1)COO< COUIl"/
I ~L ~*

Use the order card in the back o f th is magazine or itemize your order on a separate piece of paper and mail to:
73 Radio Bookshop • Pete rborough NH 03458. Be sure 10 include check or detail ed credi t card in format ion.

' Add $1 .00 handling charge. Note: Pri ces subject to change on books not publi shed by 73 Magazine,

••

(
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FOR CUSTOMER SERVICE CALL [603] 924-7298
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• BEHIND TH E DIAL- BK7307- By Bob Grove. Gel more fu n oul

01 shortwave l istening with th is interesti ng guide 10 receivers,
antennas. frequencies and interference. $4.95.'
• THE CHALLENGE OF 160- BK7309 - is the newest book in the
73 technica l l ibra ry, ded icated to 160 meter operating. Si Dunn pro
vides all necessary informat ion to get started on this unique band.
The all-important antenna and ground systems are described in
detail. The int roduct ion contains interest ing photos o f Stew
Perry'S (the King o f 160) shack . This reference is a must for new
and experienced " Top Ban d" operators. Price: $4.95."
erc OP·AMP COOK BOOK-BK1028-by Walter G. Jung. Covers
not only th e basic t heory of the IC op amp in great detail , bu t also
incl udes over 250 pract ical ci rc ui t appl ications. liberally il·
Iust rat eo. 592 pages, 5 'h x 8 'h . sollbound. $12.95.'
_ THE POWER SUPPLY HANDBOOK- BK7305-Need a power supply for a gadget you're build ing? In the POWER SUPPLY HAhD
BOOK there are dozens ready-to-build, plu s detailed steps for designing your own. There are ci rcuits and parts lists for all kinds of
supplies, ranging from si mple DC types to highly stable regulated versions. If you need a circu it to convert a DC voltage toa h igher or
lower vo ltage, turn DC into AC , or AC to DC-then th is is the book you need. W ith more than 400 pages, you shou ld be able to find just
the c irc uit you need . Without a doubt one of the best power supply source books availab le, com pi led by the editors o f 73. $7.95.'

_INTRODUCTION TO RTTY- BK7380- A beg inner'S gu ide 10
ractotetetvce includ ing telet ypewriter fundamenta ls , sig nals.
d istortion and ATTY art . You can be a Any artist ! A 73 publica
t ion. $2.00."
_THE NEW RTTY HANDBOOK - BK7347- is a new edition and
the only up-to-date RTTY book ava ilable. The state o f the art has
been changing radically and ha s made all previou s ATTY books on
solete. It has the lat est c irc u its, great for the newcomer and expert
alike. $5.95.'
_ PROPAGATION WIZARD'S HANDBOOK-BK7302- by J . H.
Nelson . When sunspots riddled the worldw ide comm unicat ions
networks o f the 1940'5, John Henry Nelson looked to the planet s
for an answer. The result was a theory of propagation forecasting
based upon interplanetary al ig nment that made the author the
most reliable forecaster in Ameri ca today. The book provides an
enlightened look at communications past, present , and future, as
well as teach ing the art of propagation foreca sting . $6.95.'

-----,-.-
: r"l;;....

, ~

SlOW
SCAN
TR£VrSJON

HANDBOOK F:::::::::::J

_ THE GIANT BOOK OF AMATEUR RADIO ANTENNAS-BK7304
-With the GIANT Book 01 Amateur Radio Antennas by your side,
antennas will become the least o f your worries . Over 450 pages o f
design ideas, theory and ref erence data make th is book live up to
its t it le. The 7 chapters cover everything from bas ic antenna theory
through designs for DIY acce ssories, as well as dozens 01 antenna
design s. Whether plann ing to build o r buy, design or admi re, test
o r enjoy a ham antenna-this is the book lor you. From the ed ito rs
o f 73; published by Tab Books. $12.95 Hardback.'
_73 VERTICAL, BEAM AND TRIANGLE ANTENNAS - B K1069
by Edward M. Noll W3FOJ. Describes 73 d ifferent antenna s for
amateurs . Each design is the resu lt of th e author's Own ex
per iments coveri ng the construct ion o f noise bridges and antenna
line tu ners , as we l l as method s for measuring resonant frequency,
veloc ity tactor. and standtnc-weve rat ios. 160 pages. $5.50."
_VHF ANTENNA HANDBOOK- BK7368- The NEW VH F Anten
na Ha ndbook details the theory, design and construction 01 tum
oreos o f di fferent VH F and UH F antennas ... A pract ical book
written for the average amaleur who takes joy in building. not fu ll
of complex formulas for the design engineer. Packed with
fabulous antenna projects you can bui ld. $4.95.'

_SSB .• • THE MISUNDERSTOOD MODE-BK7351-by James B.
W ilson . Single Sideband Transm ission ... thousands o f us use it
every day, yet it remains one o f the least understood facets 01
amateur radio. J . B. Wilson presents several methods 01 s ideband
generation, amply illu st rated with charts and schemalies, which
will enable the ambitious reader to construct his own sideband
generator. A must for the tectmtceuv-eertcus ham. $5.50.'
e SSTV HANDBOOK- BK7354(hardcover), BK7355(so tt cover)

Thi s excellent book tells all about it . Irom its h isto ry and basics to
the present state-o f-the-art te chniques. Contains chapters On c ir
cuit s, monitors , cameras, color SSTV , test equ ipment and much
more. Hardbound $7.00, softbound $5.00."
_WEATHER SATELLITE HANDBOOK - B K7370 - Sim ple equ ip
men t and methods for getting good pictures from the weather
satelli te. Antennas, receivers, monitors, facs imi le you can bui ld .
tracking, automat ic cont rol (you don't even have to be home). Dr.
Tagg art WB8DOT. $4.95. ·
_ 73 DIPOLE AND LONG·WIRE ANTENNAS-BK1016 - by Ed ward M. Nol l W3 FOJ. Th is is the f irst collection of vi rtually every type o f
w ire antenna used by amateurs . Includes dimensions, conf igu rations, and detai led const ruction data for 73 d ifferent antenna types.
Append ice s describe the const ruct ion o f noise bridges, line tuners, and data on measuring resonant frequency, veloc ity factor, and
swr. $5.50.'

Use the order card in the back of this magazine or itemize your o rder on a separa te piece of paper and mai l to :
73 Radio BOOk Sh Op • Peterbo rough NH 03458. Be sure to inc lude check or detail ed credi t ca rd in fo rm at ion .

• Add $1.00 handli ng cha rge Note: Prices subjectto change on books not publ ished by 73 Magazine

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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=====TEST EQUIPMENT= = ==::;
e RF A ND DI GITA L TEST eQ UIP ME NT YOU CA N
BUILD - BK1044- RI bu rst , function , square wave generators,
variable length pulse generators-l00 kHz marker. i-f and rl sweep
generators , audio esc . aflrl signal injector, 146 MHz synthesizer,
digital readou ts for counte rs , several coun ters , orescarer.
microwave meter, etc. 252 pages. $5.95. ·
eVOl. I COM PONENT TESTERS - LB7359- ... now to build
trans is tor testers (8), d iod e testers (3), rc testers (3), vo ltmeters
and VTVMs (9), ohmme ters (8 differen t kinds), inductance (3),
capac ity (9), a measurement, crystal checki ng (6). temperature (2),
aural meters for the bli nd (3) and all sorts o f miscellaneous data on
meters . . . us ing them , making them more versa t il e, mak ing stan
dards . Invaluable book. $4.95.'
.VOl. II AUDIO FREQUENCY TESTERS- l B7360- ... jam
packed with all kinds of aud io frequency test equ ipment. tI you're
into SSB, Rn y , SSTV, etc., thi s book is a must lor you . . . a good
book lor hi-fl addicts and experimenters , too ! $4.95. "

. VOL. III RADIO FREQUENCY TESTERS- LB7361- Radio frequency waves, the common denominator 01 Amateur Radio .
Such items as SWR, an tenna impedance, line impedance, rl output and field strength; detailed instructions on testing these
items includes sections on signal genera tors , crystal calibrators , grid dip oscillators . noise generators, dummy loads and
much more. $4.95.'

• VOL. IV IC TEST EQUIPMENT-LB7362- Become a troub leshoo t ing wizard ! In this lourt h volume 01 the 73 TEST EQUIP
MENT LIBRARY are 42 home construction projects lor bu ilding test equipm ent to work wit h your ham station and in servicing
digit al equipment. Plus a cumulative index lor au lour vol umes of the 73 TEST EQUIPMENT LIBRARY. $4.95. "

= = TItE WEll-EQUipPEd ItAM sItAck= =
. 73 MAGAZINE BINDERS- Preserve and • HOW TO BUILD A MICROCOMPUTER-
prot ect you r coll ec tion for your l ifet ime! AND REALLY UNDERSTAND IT - BK7325
There 's no excu se lor lost issues when you - by Sam Cre ason . The elect ronics hobby·
have these handsome red binders with rst who wants to build hi s own m tcroccm-
gold lett ering . Order 1-BN1 001-lor puter system now has a practica l "How-
$6.50"; 2 or more-BN1002-for $6.00 To" guidebook. Sam Creason's book is a

combination techn ical manual and pro-
each . ' ( spec ify 1978 o r 1979 binders) gramming gu ide that takes the hobbyis t
• a SL CARDS- 73 turns ou t a fantast ic stec-by-etec through the design, construe-
series 01 QSL cards at about half the cost non, test ing and debugg ing 01a complete
of having them done elsewhere because microcomputer system. $9.95.'
they are run as a 1iI1-in between pr in ting . 1979 WORLD REPEATER ATlA S-
books and other items in the 73 Print snee.
250 Style W-OW0250-for $8.95 ' ; 500 BK7346-With a new easy-to-use format ,
Style W-OWDSOO-lor $13.95' ; 250 Style the 1979 World Repeater Atlas is the la rgo
X-QX0250-for $8.95" ; 500 Style X- es t ever publ ished by 73. More than 230
QXOSOO-for $1 3.95" ; 250 Sty le Y- QY0250 pages o f repeaters, listed by bo th location
- lor $8.95 ' ; 500 Sty le Y-OY0500-for and frequency, together with ove r 50 toea-
$13.95.' ti,o,n maps'-Nm ak,. 2'Oh

O
;'O the bes, t repeat,.'

a as ever . ear y seoara e recea er
locations are shown on the maps. wit h
grea ter accuracy than ever before. $4.95.'

• BACK ISSUES- Complete your ccnec
l ion; many are prime collectables now.
c lassics in the field! A full collection is an
invaluable compendiu m 01radio and erec-

Styl~ Y tronics knowledge!

Single back issue- STOOOO
53.00 ' ;
25 our choice-ST25OO-$12.00 · ;
25 your choice-ST2501-525.00·;
5 you r choice - STOSOO- $8.50 · ;
10 your choice-ST1000-$14.oo. ·

• OWNER REPAIR OF AMATEUR RADIO Ea UiPMENT- BK7310- Fran k Glass shares over 40 years o f ope rati ng, servicing.
and design exper ience in thi s book. There are severa l books and numerous arti cles ava il able on the subject of repai rs to erec
tron!c equipment. The in format ion with in these books ranges from the elementary to the highly technical wr itten for the top
engineers in the f ield. Bu t this book stands out from the rest in that it is wr itt en in narrative s tyle aimed at conveying the con.
cept 01electronic servicing. A written discussion 01how componen ts work and how they are combined to provide commumca.
tion equ ipment is used to help the reader unders tand the concepts required to service station equipment . $7.95.'

• A GUIDE TO HAM RADIO- BK7321- by La rry x ahaner WB2NEL. What's Amateur Radio all about ? You can learn the ba sics
01 th is fascinat ing hobby with this excel lent beginner's gu ide . II answers the mostlrequently asked quest ions in an easy -going
manner, and it shows the best way to go about getting an FCC license. A Guide to Ham Rad io is an idea l intrOduction to a hobby
enjoyed by people around the world . $4.95. "
• LIBRARY SHELF BOXES- These sturdy white, corrugated , otrt -reststant boxes each hold a lull year 01 730r Kiloba ud Micro·
computing. With you r order, request sett-atickinq labels for any of the following : 73. Kilobaud Microcomputing. CO. OST. Ham
Radio. Personal Computmg. Radio Electron ics. Interface Age, and Byte.Order 1-BX l000-for $2.00 ' ; order 2·7-BX2002-for
51.50 each ' ; order 8 or more-BX1002- l or $1 .25 each ".

Use the orde r card in the back 01 th is magazine or itemize you r order on a separate piece of paper and mai l to:
73 Rad io Bookshop • Peterborough NH 03458. Be sure to include check or det ailed credi t card in formation .

"Add $1.00 handling charge. No te: Prices subject to chan ge on books not publ ished by 73 Maqaztne.

FOR CUSTOMER SERVICE CALL (603) 924-7298



2.2.,650
pages.

That's the size of the world's
most comprehensive guide to
the subject of ham radio:

.8 years of 73 Magazine.

The back issues of 73 are a gold mine of interesting art icles. Unlike
the other magazines, which fill their pages with activity reports,
there 's little to go stale in 73. You'll find pioneering articles on SSTV,
FM, repeaters, ICs, and computers. Even the editorials are fun as
Wayne Green's dire predictions, like the debacle of incentive licens
ing, have come to pass.

Clip the coupon below and send for 73's new back issue catalogue.
Treat yourself (or a friendly ham) to some fun, and a fantastic bargain
to boot.

-------- - -- - -----------------

o YES! Rush me 73's FREE Back Issue Catalogue!
Name
Address _

City State Zi p

•magazme
PETERBOROUGH NH 03458

206



.. ,.. ,.

21.. ".. 'U , ' A

,. ". " .. ".
'A ,. ' A " A

21A 2' . "

'" 2 U ' " 21...

" '0 ,. '.," 7. '" "..
21 11 " .. " ..

, . .. ' 0 "

" .. " . 2 U " ..

" .. " .. 2'" "

,

, ,.,. " ". ".

,

" ,",. .. ".
, . 21 " "A"A".

, '" 21A 21. ". " A "A

, . "A 2lA 21A , , . 21 '"

'. ,. "

, , ,.

, " "

, " 21

,. ,. "

,. '0 '0

, , ,
, , ,.
,. ," ' 0

, ,. ",. ,. " ..
'0 , . .. ..

,

'"

,

,

,

,
'",.
,
'",
'"

'"
'",

,
"

,

,

'"

,

,
".

lA , ,

, ,

"

,

"

,

"

,"

".,

"".
".

" ,

, u ,. , . " " O . A

2 1 .. '" ,. , , , . " .. 2 ' . 21A 21A "

21A ,. ' A ' . , . ' . ' ." , . '.A ".. "A

2u ," ".," "

21 ..

lU ,. '". , " ' " ' . ," ,. '" ,. " . 2 1

2' ,. 14" ,. '"

" ,.
" "
2U "

"... "

" ,.
21" ,.

" ..

". '"

"Usr ~" lI"

A RG ENTI N..

J. P....

MExICO

P MICIPPI"U

...Gl..... O ,. ,

' ''O'A " . '". '. ' . ' . ' . ,. " " ,. " , .

INDIA , . , .
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"'EST COAST
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J. H Nelson
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CA..... CZONE

october

EASTERN UNITED STATES TO:
GMT: <XI "' ... 06 08 ,. '2 ,. '" " lO 22
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A _ Next higher frequency may also be useful
B _ Difficult c ircuit this period
F _ Fair
G _ Good
P _ Poor

SF _ Chance 01 sola r !lares

MEXICO
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PU'''To ~ICO

...........

SOUT" " ''''C'' ' 0 ,.

WESTERN UNITED STATES TO:
ALASK " ,,,
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1 2 3 4 5 6
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7 8 9 10 11 12 13
G G G G F F F

14 15 16 17 18 19 20
F G G G G G G

21 22 23 24 25 26 27
F F G G G G G

28 29 30 31
G G G P

o Payment enclosed
(1 extra BONUS issue )

o Bill me later

print Ntiw oaaress here:

ALL NEW 1979
REPEATER ATLAS

OFTHEWORLO

Ify ou have no label handy, print OLD address here.

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

'"~ Name CaIl _

"'~ Address _

-tt City State Zip _

"'

The all new 1979 Repeater Atlas is now ava ilable as a
result of the cooperation o f hundreds o f individuals ,
repeater groups , and coord inato rs. This is the largest
alias available anywhere. II includes 234 pages, 50
locat ion maps, over 4,500 stations, and 9,000 entries,
in a new, easy-to -use format indexed by location and
freque ncy. Call Toll Free (800) 258·5473; have your
credit card handy and order your 1979 Repeater Atlas
(BK 7346) today. $4.95

18magazine
Peterboroug h NH 03458

MOVING?
l et us know 8 we ek s in adva nce so that yo u won't
miss a single issue of 73 Magazine.
Attach o ld label where indicated and print new ad
dress in space pro vided. Also include your mailing
lab el whenever you writ e co ncerni ng yo u r subscrip
tion . It helps us serve you promptly . Write to :

18
Subscription Department

magazine P.o. Box 931
Farmingdale NY 11737

I
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I",I~ Name Call _

I V"] Address _
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ABC Communicahons . . . . . 119
Aduondack RadIO Supply , . 1!'6
Adva. Electronics , 202
Advanced Electfooics Appli es 
lions ... ,. __ ... , ... _.. 165.1 67
AEO Elect ronics. , 169
AHF Antennas . _ 159
AJT Enl&fpt.ses _160
Ak1eICO 2l).l.

Amaleu. Rad IO Supply 0 1 Na.sh 
ville . Inc , 73
Am ateur-Wholesa l", EleClrom e.

1&1. 185
AM C Eng ,n""" ng 161
Ami don ", 160
Amaat , . . . . 85
An l eek __ .... 113
Apllon Labora tones , 160
AssocIated RadIO. 196
Aute!< 183
8'lfke< -W 'Il'amson 151
Ba. l)' Elecl<Otlocs 152
Br(>(loe Elect ' otllc ' Co. 1509
Bullet Elec tronics, 200
Clew 151.158
Coakl t .. 18
Command Productions 157
CommuOIcatoons Center, NE

... 49. 111
Commun ,cahon s Elec t,o nK;$ 115
CommunICations Elect ronics
$pec>all 'es 158. I n
CommunlCal lOO'1S Special,s ts

16.11
CommunICatIons & TV Unltd. 152
Cost Etfecllve Computl!f seo-ce

ee
Pete'W DahI Com pany . . 123
Dat ong .. 1~
O'... ,O:I(:IIIC CommUnlcahons 161
Dog.lal Resea,c~. Co<p 190

Dogllal Resea,ch Pa rts. . . 191
023 Dovel'on 177
011 Drake .... 31
025 OS! Ins lrume nts, 140, 141
F5 Fleshe, CO'po'atlon ., ., 173
G27 Gemin i Insl rument Co . . , 157
G12 Ge,manlown Amateur Supply

na
G26 G & G Eleclronics .. . . . 162
G22 GIS M.O.. . . 120
G.t GoaDou t Electronics . 1904

Ha l Communocallons. . . . 15
H24 Hal·Troni~ _ 121.179
H2 Ham RadIo ceot er. , 92. 101
H16 Hamt,onlcs . NV.. ", 169
H6 Hamtronics , PA.. .. 159
H5 Healh . . . . . .. 167, 168, 173
H3 Henry RadIO . . . . . , Cli. 2'5
H44 HFT. loc . . 157
H36 Huslll!f . 167

ICOM 19
145 Into-Tech.loc. 175
132 Ins lanl Solt ware 87-89
143 Inata-Pac _. 157
19 In teg' a ted CirCUIts, Untld .. 20 1
t27 IRL .. .. .. .. . 116
J l Jameco ElecttOnics 195
J2 J an e'ysta ls " t5 1

Kan lro nics t69
Kenwood _. CIV.5. 1 ~

K,. Key Ete<:t.onlCS . 18
Kllot>aud Mlc:rocompuWlg 83

K4 KLM Etecl<onics _ 18
L25 The Log ic Store. 86
L9 long's Elec tro nics , 124 ,1 29
l10 l ·Tronics 121
M46 Macrotronics . Inc , , 153
M35 Ma(lison rtecuootcs Supp ly

57, 71. 121. 123. 153. 159,161. 179
M36 Magg iore Elect,on ic Lab 157
Ml (l(l Me tz , ~

M52 MFJ Ent"' p"ses. . 21. 65 . 119. 150
M6 MHZ Elect,o mcs. . 186. 187
M69 Mic ro Control scecren.es... . 160
M95 Micro Managemen t Systems.. 18
101 109 Mi l Indu stries , , 152 , 166
M76 M & M RF D,stributors/luna r. 122
M57 Monroe Elecl ron ics . , .. 163
N22 "kIn ·l inea. Systems, . . . , 31
D5 OK Macr" ne & Tool 85.165
03 Optoele<:lronlCs .loc. . 110

Paloma, E"ll ineers 86
P31 Panasonic . • 33
P20 pa'a-gra pl>ics . . . . .. 161
P4 1 P.C. Elect ron ICs.. . . . ..1 53
P44 Pickering Codemas te r Co 158
P64 Rudy Plak , 162
f>2 Po ly f>a~ s " 197
0 3 Quest Elect'on ics . . . . . . . .. 181
RI Rad ioAmatl!U'CalibOOk .... 175

Rad io WOfId , 160
fill Ramsey Elect'on lCs . . 51, 188
R27 RF Pow'" laDs. loc 122
516 seseencece. "... .. 162
S63 5emicond ueto, Su,plus. 182. 199
S3 Sant ty Manufactu ring 153
5 33 S·F Amaleu, Radio Services

.. .. .. .. .... . .. .. .. .. 16, 169
SI 17 Spacecoast Research , . 86
5 7 Space Eiectronics . . .. 152
SlI l Spect,onlCS, r-c.. 192. 193
58 Spect,u", Commun 106. 107
S10 SST Eleclronics . _. 185
SA) Surplus Elect,oni<:s , 198
S44 Swan Elw', Mfg . Co .. 177
T52 Te!e·Tow ·, Mfg . cc. . ... 177

Ten-Tec. Inc . . 11.97
T55 TET USA, , " 4t
T34 Thomas Com mun , 26,27
148 Towet Eiectron ics Cor p , 123,160
Tl8 T.ac Elect ron ics Corp , ... 163
T3 Tuft s R;tdl() EIe<::. 66. 67. 163

Ul0 UDME ntl!fptlSl!$ _ 157
U13 UltIma Electron iCI . lid , 157
Ug UnadltlalReyco DIvIsion 159
U2 Unarco·Rohn , 162
U8 U",t8d Products , , 203
V24 Vibroplex 13. 158
W15 Wacom .. ... . . . . .. I5!l
W18 West",n Ete<:I 'onic l " .. 158. 175
W2 Wilson Elecl'on.U . . . 3
W33 WIlson S'f5tems, loc , .... 93-96
X3 X,teo Corp. . . . . 120. 166. 168
VI VaI!$U Elec. . . . ,., CIlI. 7, 23. S3
Fro m 73 72. 131'134 .1 79,205-209

' R..der~ InquiriH nol honorlOd.
PIe... cont.<;t edve<llnr di,ectly.

73 DIPOLE & LONG WIRE ANTENNAS $ 5,50
73 BACK ISSUE , , $ 3.00
73 BACK ISSUES-25 OUR CHOiCE $12.00
73 BACK ISSUES- 5 YOUR CHOICE s 8.50
73 BACK ISSUES-10 YOUR CHOICE _ . $14.00
73 BACK ISSUES-25 YOUR CHOICE. _. $25.00
BEHIND THE DIAL. s 4.95
BINDER - 73-1 s 6.50
BINDER-73-2 AND UP s 6.00
CHALLENGE OF 160 , $ 4.95
CODE TAPE-5 WPM , , , $ 4.95
CODE TAPE-6 + WPM $ 4.95
CODE TAPE-10 + WPM $ 4.95
CODE TAPE- 13 + WPM _ s 4.95
CODE TAPE-20 + WPM $ 4.95
CODE TAPE-25 + WPM $ 4.95
CODE TAPESIANY FOUR ABOVE) , . $15.95
GUIDE TO HAM RADIO $ 4.95
GIANT BOOK OF AMATEUR RADIO
ANTENNAS $12.95
HOW TO BUILD A MICROCOM PUTER & REALLY
UNDERSTAND IT $ 9.95
IC OP AMP COOKBOOK $12.95
INTRO TO arrv $ 2.00
NOVICE THEORY TAPES $15.95
OWNER REPAIR OF AMATEUR RADIO
EQUIPMENT. ,."", $ 7.95

/'

BK 1016
STOOOO
ST2500
ST0500
ST1000
ST2501
BK7307
BN100l
BN1002
BK7309
CT7305
CT7306
CT7310
CT7313
CT7320
CT7325
CT7394
BK7321
BK7304

BK7325

BK 1028
BK7380
CT7300
BK7310

210

II , t '
1

I
BK7305
BK1015

BK7302
QW0250
QWOSOO
QX0250
QX0500
QY0250
QY0500
BK7346
BK1Q44
BK7347
BX1000
BX1001
BX1oo2
BK735 1
BK7354
BK7355
CT7350
SG1081
SG1080
SG7358
SG7357
LB7359
LB7360
LB7361
LB7362
BK7348
BK 1069
BK7368
BK7370

"POWER SUPPLY HA NDBOOK. $ 7.95
PRACTICAL ANTENNAS FOR THE RADIO
AMATEUR $ 9.95
PROPAGATION WIZARD'S HANDBOOK $ 6.95
QSL CARDS- STYLE W -25O $ 8.95
aSL CARDS-STYLE W-SOO , .. $13.95
QSL CARDS-STYLE X-25O $ 8.95
QSL CARDS-STYLE X-500 $13.95
QSL CARDS-STYLE Y-250.. , $ 8.95
QSL CARDS-STYLE Y- 500 $13.95
1979 WORLD REPEATER ATLAS s 4,95
AF DIGITAL TEST EQUIPMENT $ 5.95
arrv HANDBOOK $ 5.95
SHELF BOX-1 $ 2.00
SHELF BOXES-2 $1 .5Oeach
SHELF BOXES-8 AND UP $1.25 each
SSB THE MISUNDERSTOOD MODE $ 5.50
SSTV HA NDBOOK (HARDCOVER) $ 7.00
SSTV HANDBOOK (SOFTCOVER) $ 5.00
SSTV TAPE $ 5.95
STUDY GUIDE-ADVANCED CLASS_ $ 5.95
STUDY GUIDE-EXTRA CLASS $ 5.95
STUDY GUIDE-GENERAL CLASS $ 5.95
STUDY GUIDE-NOVICE CLASS $ 4.95
TEST EQUIP U B V1-CQMP TESTERS $ 4.95
TEST EQUIP UB V2-AUOI0 TESTERS. , . , . . , $ 4.95
TEST EQUIP U B V3-RADIO EQUiP $ 4.95
TEST EQUIP UB V4-IC TEST EQUiP $ 4.95
TOOLS & TECHNIQUES s 4.95
VERTICAL BEAM & TRIANGLE ANTNS $ 5.50
VHF ANTENNA HANDBOOK $ 4.95
WEATHER SATELUTE HANDBOOK , $ 4.95



Channel Busy Lamp

r- Transmit Indicator

___ Display On/Off

.~_ Remote Speaker/Mike Input

_Repealer/Simplex OHset Switch

,-_Clear/Busy AulO Scan Selector

Keyboard lock_-'

Audio Gam Conlro'I--~

Squelch Control __

BNC Antenna Connector

Keyboard Entry - -----

S-Dtgit LED Readou1-----;

••

Condensor MIke-_~

The Yaesu FT·207R Synthesized Handie
has all the features you could want in a 'Iery compact package

• 144-148 MHz Range • Keyboard Encoded Frequency Entry
• 10 KHz Steps • 2 Tone (Touchtone" ) Input from Keyboard
• 3 Watts Output • Keyboard Lock guards against accidental
• 4 Memories plus Programmable Offset frequency change
• Priority Channel • Odd Splits Can Be Programmed from Keyboard
• Memory and Band Auto Scan • Automatic Battery Saver Feature for LED Display
• Optional Equipment : • Rubber Flex Antenna

Tone Squelch, Speaker /Mike, Nicads, Battery Charger

Price And Specrflcations Sub;ect To
Change Without NotiCe Or Obligation

679X

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramounl, CA 9On3 • (213) 633 4007
YAESU ELECTRONICS Eastam 5ervice Clr.,9812 PrincetorHilendale Rd.,Clncinnati OH 45246



(SUblff l 10 FCC ~pprouh

SEE YOUR AUTHORIZED
KENWOOD DEALER FOR MORE
INFORMATION ON THE TR"24oo.

~ ..._.,~ ..._,_ .....
TRIO-KENWOOD CO UNICATIONS INC.
til l WEST WALNUT/COMPTON, CA 90220

(always retameo WIth battery backup)
''''nnlng (for -busy- or "ooerr

e In d teet sunltght better than LEO'i l
In t he dark (WIt h lamp sWlt chl

-C;,.C,.. urrent dram (much less than LEOsl
stavs on

elve and transmit freQuenCIes and memory

C
.5 0

ST-1 BASE STAND {OPTIONAl)

Channel.: .,."" , "
M ~ . on

• Simplex
• Standard repeater by offsetting the transmit frequency

+ 600 kHz or .. 600 kHz
• Repeater with nonstandard splits by offsetting the

transmit frequency to any frequency stored in memory 10
REV R momentary SWitch for the follOWing applications,

• Checking signals on the input Of a repeater
• Determining if a repeater is ' upside down"
• Ullt In Touch T ee generator using is-button keyboard
• Kevboard s re 10 Of S·kHz channels from 144,000 to

147.995 MHz
• UP/DOW, rna ual canning and operation from 143900 to

148495 MHz In single or fast cont inuous 5-kHz steps. Even
operat es on MARS repeaters within this range by using memory
10 f or transmit of fset trequencv
leO -ar r w I S

• "ON AIR"
• Memory recan
• Battery stat us
• Lamp switch on

Plock Sitch 5 to prevent accidental frequency change and
ecccenrsr transmrssicn

.. rsubtcne module not Kenwood-supphedl

Kenwood TR-2400 . res II Jyntf\iesized 2 rMter
hanct-helel ti .nseelver . ,the answer to any
Amateun Opel aUng requtrernents! Its many
adVanced featlWes InclUde:

CONVENIENT TOP CONTROLS

T ·2 0 g rei accessories:
• FleXible rubberized antenna WIth BN( connector
• NlCad battery pack
• Bat terv charger
OPtIona ace 5 c
• Leather case
• Base Stand fto( QUICk charge

and easy base-st ation
ocerenom

• DC <automobilel QUICk charger

See Kenwood's tech Tafk- in this issue for more information
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