


HOOf/Radio
2050 5. Bundy Dr. . Los Angeles. CA 90025 12131 820-1234
931 N Euclid. Anaheim. CA 92801 714 m-9200
Butler, Missouri 64730 816 679-3127

TDU FREE ORDER l UMBER; IDJI42I-8l531
For 'II states u ctp l C.IIIO'nI'
Callt residents ple'se till collecl 011 OU' reQlIIi1Ir numbers

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

TEMPO VHF & UHF SOLIO STATE POWER AMPLIFIERS

Optional Accessories for all models
12 button lauch tone pa d (not in stall ed ): $39 • 16 button touc h
tone pad (not Installed): $48 . Tone b urst generator: $29.95
• C TC55 sub-audible lo ne control: $29.95 . Learner holste r:
$20 • Ctqarette ligh te r plug mobile charging urut : $6

Boost your si gn al.•. give It th e range and c larity 01 a h igh
powered b ase ,Iallon. VH f (135 10 175 MHz)

Dflve Power Output Model No Price
ZW l30W 13OA02 S209

lOW l30W 13OA10 S189
30W l30W 130AJO Sl99

ZW 8fJW 8OA02 5169
lOW saw 80A10 5149
30W 80W 80AJO 5159

ZW 5C1W 50M2 5129
ZW )OW 30M2 5 89

U H F (400 10 512 MHz) models . 10• ., pow.,.nd f CC Iype . cceptl'd mod....
also . w.ll,b'-.

Speciliutionl:
Frequency Coverage: 440 to 4-49.995 MHz
Channel Spacing: 25 KHz minimum
Power Requ irements: 9.B VDC
Current Drain: 17 ma-standby 400 rna.transmit (1 amp high power)
Antenna Impedance: 50 ohms
Sensiti vi ty: Better th an .5 microvolts nominal for 20 db
Supplied Accessories: Rubber flex antenna 450 rna nl-ced ballery

pack , charger and earphone
RF out put Power: Nominal 3 watts high or 1 wall low power
Repeater o rteer :!: 5 MHz

5-80..,5149.00'

thoroughly f ield tested . is so simple to
operate or offe rs so much value. The
Tempo 5-4 offers the opportu nity to
get on 440 MHz from where ever you
may be. With the add ition o f a touch
tone pad and matching power
amplifier its ve rs ati li ty is a lso
unsurpassed .
The $-4...$349.00
With 12 button touch lone pad S399.00
With 16 button touch tone pad S419.00
$-40 matching 40 watt output
13.8 VDC power ampli f ier...S149.00

Tempo 5-1
The Ilrst and most thoroughly f ie ld tested hand held
synthesized rad io available today. Many thousands
are now in use and the le tters of praise still pour in .
Th e 5-1 is the most simple radio to operate an d is
built 10 provide years of dependable service.
Despite lIS light weight and small size it is built 10
withstand rough handling and hard use Its heavy
duty battery p ack allows more operating time
between charges and its new lower price makes i l
even more affo rdable.

Tempo 5-5
Oilers the same fie ld p roven reliab i lity, fea tures an d
specifications as the 5-1 excep t Ihat t he 5-5
provides a big 5 w att output (or 1 watt low power
ccereucm. They both ha ve exte rnal microphone
capability and can be operated wilh matching so lid
state power amplifiers (30 watt or 80 wal t output) .
Allows your hand held to double as a powerful
mobile or base recno.
5·30...58900 '
"For use wllh S-1 and S-5

tem 0

8.
THE WORLD'S FIRST

440 MHz SYNTHESIZED
HAND HELD RADIO

Tempo was the Iirst w ith a synthes ized
hand held for amateur use. first w ith a
220 MHz synthesized hand held. first
with a 5 watt outp ut synthesi zed hand
held ...and once again first in the 440
MHz range with the $ -4 , a fully
synthesized hand held rad io. Not only
does Tempo offer the b roadest line of
synthesized hand nerd s. but i ts
s tandards of reliabilit y are
unsu rpassed ... re l i ab i l i t y pro ven
through millions of hours o f operation.
No other hand he ld has been so

"

Tempo 5-2
With an $-2 in your car o r pocket you can use
220 MHz repeaters throughout the U .S. It
offers all the advanced engineering. premium
quality componen ts and features of the $ -1
and $ -5 . The $-2 offers 1000 channels in an
extremely lightweight but rugged case.
If you 're not on 220 this is the perfect way to
get started . With the add it ion of the $-20
Tempo solid state ampli fier it becomes a
powerful mobile or base station. If you have a

220 MHz station . the $ -2 will add tremendous versatility .
Price...S349.00 (With touch tone pad insta lled ...S399.00)
5-20.S8900
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The superb KWM-380
choice of the discerning.

Take advantage of s- store buying power.

CALL US FIRST

R. L. DRAKE

ETD ALPHA
Model 76PA

Regular $2195

YOUR PRICE $1799

Model 78
Regular $3185

YOUR PRICE $2599
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TR-2400

Freq range: l 44·l 48MHl . HF oct.tsuw nom,
(lO W in) • AF power in: 5· l5W . DC operating
pw r: t 3.BVDC @ 20·25A . Intermittent duty
cycle . Built -in receiver pre-amp. Auto -
matic internal or exte rnal relay keying

REGULAR $279.95

YOUR PRICE 5249.95

MIRAGE ROCKWELL/COLLINS
8·1016 2 METER

AMPLIFIER
160W OUTPUT
SSB.FM,CW
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BIRD
43 ,
ALL (

ELEMENTS, Q
CARRYING

CASE

IN STOCK

CALL FOR YOUR SPECIAL PRICE

MORSE-MAYle

Fast shipment popular items from huge stocks! And 5 to 1
odds (your favor), that scarcer items are available within

multi-store complex! Quantity buying means top
discounts and best prices for you. Call us first!

Amateurs world·wide are taking advantage of
our fast service and special prices.

FREE
SHIPMENT

IUPS Brown)
CONTINENTAL

USA

CAUF CUSTOMERS PLEASE
CAll OR VISIT USTED STORES

SAN DIEGO, CA 92123
5375 KeamyViha Road (714) 560-4900

"""'y 163 & Cla"emont Mesa B"'d

VAN NUYS. CA 91401
6265 Sepu lveda Blvd., (213) 988·2212

San DIego Fwy at Victory Blvd

ANAHEIM, CA 92801
2620 w. La Palma.

(714) 761-3033 (213) 660-2040
Between [),snevtand & K!'IQIU 8<t<ry Farm

BURLINGAME, CA 94010
999 Howard Ave.. (415) 342·5757
5 mileS soutn on 101 from SF Airport .

OAKLAND, CA 94609
2611 TeleQraph Ave., (4151 451 -5757

Hwy 24 Downlown Left 27lh on-ramp

FREE PHONE

800
854·6046

OVER-THE-COUNTER
Mon. thru Sat. fOAM to 5:30PM
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Editorial Offlcea:
PIne 51"

~erboroughNH~
~flCl3.i2~n.92<&-3117"

ContritlutloM in ,"- torm of men.,.
.cnpll wllh dr.wlnge a/'I4Iof pnoto
g... ... " . fc )O•• and will be con
~ 101 ponoble pulllbllOn. W.
<:an auume no ~blUty lor Ion
or~ to any ....'wIal. F'INIot'
-..cIoN I I tam,*" MlI·Id!l'MMd"i elapll with ..c" 8UbmIUlQn, Pay'
"..,. lor troe .... of ."., IIn1001lclled
rnaterllol will be made upon accep
~_ All contributiOnS ahould be ~
~I'" 10 the n .Iotori" oll~_

~Hooo 10 Wnl l lor 13" guldelinH ...
..-ailable u.pon '''0''''1

Manuscripts

Advertising Offices:
Elm S'..

"-l..-tlOrough NH 030t5ll
Phone: eoMl2"'1138

New low profile design.
Circulation Oltlces:

Elm S_
Pe1l1fboroullh NH 030t5ll

PI1one: 803-92" 7296

Subscription Rates

Here Is the famous Palomar Engineers high power l uner in a new
compact size. Only 5'7 " x 14" x 14" yet It has all the features,
works from 160 through 10 meters, and works with coa x. sing le wire
and balanced lines. And It lei s you tune up without going on the air !

tn the United Sta,,,. and Po_Ions;
One VN' (1 2 11S""1 S25.00
Two VH'. (2" "'''") S38.00
Th'ee VAl. (36 Iss,,"} $53.00

Elsewhere:
Ca"ada- $27.QOl l ~ • • r on ly, u.s.
lunda. Foreign lurlaca maU-S35.00I1
yea. only. U.S. lund l , Fore ign ai,
mall -$62.OOI t yN ' on ly, U,S, l und•.

WE INVESTIGATED
All tuners lose some r1 power . We checked several popular tuners to
see where the losses are . Mostly they are in the inductance coi l and the
balun core .

So we switched from /I 12 w ire for the main inductor to ,/. " copper
tubing . It can carry ten times the r1 current.

To subscribe,
renew or change

an address:
Writ. to 73 M'~lln., S...bacnpllon
Department. PO 80. 931. F.,ml~.

dale NY 11731. FOf ' InewII, and
changes 01 add..... Include the .c)

dr_ label ' rom your moll _ I
1__ 01 73. For lilli' sub$etiptlons, ;~
elude YOU' ria",. .nd ~fllU .. w" I'
.. ' 1'>oM 01 gilt recipients. PoIlm..ter.
Send 'otm ~1'illo 73 .w.~t,.... Sub
lICIipHon Serrices, P O, Bo~ 931 , F.rm
ItIQdII'-. NY 11731,

Subscription
problem or
question:

Writ. to 73 .wigal''''. Subect1plion
~menl. PO 800: 1131. Fwmingda'
NY 11731. PINN include an tdd..........
73 .w.guiM (ISSN 1J098.9010l ia pub
........, monlhly by 13. Inc.. 110 PIne
51'''. ~erborough NH 030t5l. 5«:
ond c~ pwI""" paid ., Petlllbot
ouqh NH 034581nd II .td,,1OtloII tTIIi~

InIl oIIicw. Copyngl'rt fCl '1il81 by 13.
Inc. All figl'lts ' .... wed. NO pat1 01 this
publlc.llion may be 'llPMl..:l 01' 01....·
wise~ without WYilI... pet.
minlon lrom the publi.". . MM:fOIjIm
Edi 'ion-Unlv...lly M'c,ol ,lm. Ann
Attlot MI~'06.

IMPOSSIBLE FEAT
The biggest problem with tuners is gett ing them tuned up . With three
knobs to tune on your tran sce iver and three on the tuner and ten
seconds to do it (see the warning in your transceiver manual j that's 1 'II
seconds per knob.

We have a better way; a built ·in SO-ohm noise bridge that lets you set
the tuner controls without transmitt ing . And a switch that lets you tune
your transmitter into a dummy load. So you can do the whole tuneup
w ithout going on the air . Saves that final ; cuts C RM.

BROCHURE AVAILABLE NOW
For further details on this exciting new high-power low-loss , easy-lo
use tuner send for our new brochure . Or visit your Palomar Engineers
dealer.

Model PT-3000. $349.50. To order send $1 0.00 shipplngl
handling. California residents add sales tax.

.. 73 Magazine . October. 1981



oct. 8'

MAGAZINE

Contesting from VP5
- the o ther end of tile pileup and ho.... to get there

_ ,.... WBBBTH

In Profil e: Ted Gamlin, A Contester
__ KA10

R ~lI i_:

The Kenwood T5-530S HF Transceiver
-'iOPh l~tic<l ted performance <II e not-so-soohuncated
ptlCf' .__ KAllR

Folded Unipo le for 160
- Fop-banders. take notice! Hf'tf" S e top-loaded
rediator ....uh the government's sea! 01 approval

................ _._ . ._.__ ...._.._._ WB6ZYK

12

18

26

28

R ~lIi_:

Gunnplexer Cookbook
...., _. N8RK

The Green Gallon
- an HW-101 look-alike [except for thos-e fOCJt 811 A~ )

___ _____ ______ ________ .__ ....,W 3BYM

Co ntro lled Chaos
- getting tile most OCJt of state QSO parnes. . ...W2XQ

R~lIi~w:

The General Electric
Programmable Clock Radio
- ~ eet dreams l ot the broadcast OXer W 8FX

Propagation Prophecy
- you. too. can calcula te the M U F,... . AKl;JQ

Keyer Magic
- unravel the mystery o f TTL circuits. .. ,.... ,...,....NSDY

The Contest Cookbook
-c basir strategy and ta ct ics ,..... .. . N60P

54

56

62

66

70

80

92

,

SPECIAL
CONTEST

ISSUE!

/

..... ......W7CRY

... " , " , , , , , " , , , KA1 D

In Profile: lloyd and Iris Colvin,
The DXpeditioners

Diode Doctor
- tht' P·N diagnoses _Nl l l

112

100

113

11 6

132

131

137_.. W1H HF

The 550 Sweeper
- build this audio funct ion genera tor and sweep your
troubles awav _KJl F

New Horizons for the HW-8 Transceiver
-a da ndy mod to evpaod frequencv coverage

. . W1 PQ

New Frequencies for the 1C·2
- for MARS membersonlv.. ...,KS4BiNNNOBKS

The Digital Defender

r~ ~:::,~.~~~:~~.~dm Shd~.k

Ringo Ranger Redux
- add those rad ials for better performance_

42

36

40

50

48

44

52

Rellie.... :
The VIZ WD·747 Digital Multimeter
- 10w cost plus high perf ormance equals success

.............................................. ,W A4PYQ

The Winning
- days In the life of a contester.._............ .... WAJFUV

Rell i ~w :

The GU·1820 Ac Generator
-100 pounds o f portable power from Heath

, _ , _AC9Vn

Radio Rehab
- hoY. ham radio helps vocng off t"ndt"rs ... WA&V1P

Healh's HA·202 Goes to 220 MHz
- po t"t up ith this simple mod ,WASVj B

,_ .." ..... ,.... ,._KSS E

Relliew:
The Mirage 8101&
Two-Meier Linear Amplifier
- for those tunes when you have to be heard ... ,KA1lR

More Punch for the Hot Water 101

Never Say Die- 6, Fun! - 138, Awards-140, Social hents-146, Leaky Lines-1S0, DX -151 , Ham Help-153,
159,163,1 77,180, Contests-1 54, FCC-163, Looking Wesl-1M, RTTY Loop-16S, New Products-166,
Lelters- 172 , Kahaner Report-1 74, OSCAR Orbits-1 78, Dealer Directory- 210, Propagation- 210

Cover: K10X's mult i/mu lt i station Is a contester's dream (article begins on page 18), Photo by Paul Grupp KA1lR. .../

73 Magazine · OCtober, 1981 5



•

editorial by Wayne Green

W2NSD/i
NEVER SA.Y DIE

W2NSDIl ON·THE·AIR
SCHEDULE

OCTOBER,1981

ST, LUCIA

Against my better judgment,
we took off a few days and
zipped down to 51. lucia. No
negatives as far as the Island is
concerned; It was mostly worry
about keeping up with the work
load brought on by the Introd uc
tion of a new magazine: Desktop
Computing. When a new maga
zine is being started, there is et-

Should we Just shrug our
shoulders and give up? Or is this
something worth fighting for?
This is something which I can't
do alone ... and which no one of
you can do alone. But It is some
thing which all of us together, if
we really want to, could tackle
and win.

I am not going tobutt my head
against the wa ll trying to do
something which most hams
don't care about. We can get
amateur radio growing again.
We can even get it into a 33%
growth pattern ... 1t we really
want to. It will mean coopera
non and a dedication of purpose
which we have not seen in ama
teur radio in many years. It
seems to me that we're going to
need to have every ham possible
join a club, and see that we get
every high-school student we
can into our license classes.

In a recent talk with the FCC, I
brought up th is s ituation and I
believe that our fight may be
helped from the highest of
l ice... the White House.

My own preference is to
tackle the problem with new
ideas, I realize that by far most
hams are opposed to a no-code
ham license, no metter how fan
tastic th is has been for the Jap
anese ... and what great opera
tors they are . . . and how much
this has packed their research
labs with enthusiastic ham engi·
neers who are pushing their
country ahead of ours . Okay, if
you don't want to even think
about that .. . what do you pro
pose which could get us grow
ing?

Could we help the FCC by tak
ing over both the teaching and
the granting of ham licenses as
a function of our ham clubs?
This would cut FCC expenses
enormously and might bring
new life to ham clubs. Hams
have always shown that they
can be responsible and self-gov
erning. Well, perhaps it Is t ime
to take that nexl step.

What are your ideas? Is It
worth the bother?

there, working away. A recent ar
trcre on Reinhart told about his
Inventions ... well, he was sUII
going strong right up until he
died . He wrote articles for 73 in
the early 60s. And Bill Hoising
ton did tremendou s UHF devel
opmental work In his 60s and is
st ill go ing st rong in the Philip
pines. But these up-to-date oro.
timers are few and tar between.
Most older hams are stili think·
ing tubes and kc instead of ICs
and GHz.

With over one million eiec
tronics eng ineers and tectuu
cians kept out of the American
work force because they never
got into amateur radio, it is no
wonder that our country is cet
ting further and further behind
Japan in electronic technology.
Our hobby and our country are
paying the price for that loss of
a generation of hams.

If we just want to try to catch
up with the growth that we
would have had were it not for
the incent ive licensing di saster,
we will have to grow at the rate
01 33 % per year for the rest of
this decade. If we can f igure out
now to do that , I th ink that Amer
ican technology could catch up
with Japan. Other than that, I
see no serious rope of our coun
try ever regaining our grou nd.

OF BREAKTHROUGH

Readers should be aware that construction or use 01 the
ot recuon.trno tnc system described in the artic le "OF
Breakthroug h" which appeared In the June, 1981, issue of 73
may possibly be an Infringement of US Patent #4,041,496,
issued to Paul Norris.

Any unauthor ized construc t ion or use for commercial pur
poses 01 a patented invent ion Is an Infrin gement of that pa
tent. Const ruct ion 01a single unit for the experimental or per
sonal use of the constructor Is not considered commercial
use.

spective. This means that on the
average, hams have galien six 
teen years older. Well, Ithink we
see that at clubs and hamfests.
We have a huge proportion of
retired hams these days. I think
this has a lotto do with the drop
in the buying of ham equ ipment,
since retired people are for the
most part trying to eke out an ex
istence from Social Security and
are in no position to spend a
thousand dollars or more for a
new station.

We see it also in the drop in
the inventi veness of hams. Most
retired hams are not up with the
latest in technology and are not
able to do much to keep up the
ham reputation for inventive
ness and pioneering ... which is
a young man's game. We shut
the young men out for a sixteen
year period, so we don't have
many of them any more. No
wonder amateur radio has pro
duced so little in the way of lnno
vation in the last 20 years.

The ham inventors and pio
neers were, for the most part,
youngsters. I was 26 when I got
going strong on NBFM and
RnY, running beacons on 6m
and so on. Copthorne McDonald
was a young chap when he de
veloped stow-scan television .
Oh, a few old-timers hang in

15-20 Phone
20m RTTY
20-40 Phone
15-20 CW

1

'3
20
27

THE OLD OLD·TlMERS

While talking with someone
about the sudden stopping of
growth o f amateur radi o in 1963,
when the " incent ive licensing "
proposal was put to the FCC, I
was able to put this situation in
better perspective by making a
simple calculation.

From the period of 1946 to
1963, a seventeen-year per iod,
amateur rad io grew at the rate of
11 '/0 per year. Th is was fairly
steady growth. Then it instantl y
stopped, with a net loss in
ham s over the next len years.
Since then, it has been growing
again, but very slowly. Today, 18
years etter incentive licensing
was proposed, our growth is on
ly where it would have been by
1965, two years later. We've lost
almosl a whole generation of
hams ... sbteen years worth!

Let's put that further Into per-

Response to our 15- and
2O-meter phone sessions
h as been especially
strong, so we have sched·
uled additional t ime on
these two bands. On both
phone and CW night s,
look lor us In the first 25
kHz of the Genera l por
tion 01 each band . We'll
be on the higher frequen
cy band urst, from 7:()().
10:00 pm eastern time.

6 73 Magazine · OCtober, 1981



frequencies to be o nse t ± 600 kHz fo r
repeater access (or 10 be operated
simplex! d un ng transmit mode.

• Four-d igJt LED frequenc y display
Indicates receive and transmit frequency
dUring simplex or repeater-offset
opcrauon.

• S/RF bar meter a n d LED Indicators
Bar meter of mulUcolor LEOs s hows.
re lative rece ive and transmn signattcvets.
O ther LEO s Indicate BUSY. O N AIH. and
R.EPEATER offse t.

• Tone s wit c h
Acuvates interna l s ubaudible to ne
encoder Ino t Kenwood-supplied ),

Optio n al acc essories:
• MC-46 16-butto n a utopatch (OTMFl

UP/ DOWN microphone
• S P -40 com pact mobile speaker
• KPS-7 ffxed -stauon po wer s u pply

More tnrormauon o n the TR-7730 and
TR-8400 Is available fro m all a uthorized
deale rs of "rno-xenwood
Communications
1111 West Wa inul S treet,
Compton. Califo rnia 90220.

memory stores both rece ive and rra nsmn
frequency Independently. to allow opera 
tion on repeaters with nonstandard s plits.
Memory backup terminal on rear PHTl t"1.

• Memory s can
Automaucally locks on busy memory
c ha n ne l and resumes when srgna t
disappears or when SCAN s witch Is
pushed. Scan HOLD or microphone PTT
switch cancels scan.

• Ex t e nd ed frequenc y c o ve rage
Co ve rs 143.900-148.995 MHz in
swltc ha ble 5 -kHz or lO-kHz s te ps. a llow
ing si m plex and repeater operauon o n
some MARS a n d CAP frequencies.

• Automatic band sca n
Sca ns entire band In 5-kHz or lO-kHz
s teps a nd locks on bus y channel. Scan
resumes when signa l dtsappe-ars or when
S CAN switch is pushed . Scan HOLD o r
microphone PTT ewnch cance ls scan .

• UP/DOWN manual scan
With UP/DOWN microphone provided .
manua lly scans enure band in 5 -kHz o r
lo-kHz s teps.

• Offset switch
Allows VFO and four o f fi ve m emory

The TR-7730 Is an Incredibly co mpact.
reasonably priced. 25-watt. z-meeer FM
mobile transceiver with five m emorie s,
memory scan, automatJc band scan, UP/
DOWN manual scan from t he microphone,
and other convenient operating reatuees.

TR·7730 FEATURES:
• Smallest ever Kenwood m ob ile

Mea sures only 5-3/4 Inches wide.
2 Inches high . a nd 7 -3/4 inches deep. a nd
wdghs only 3.3 pounds. Mounts even in
the smallest s ubcompact car. and Is an
Ideal co mbin a tio n wnh the equally com
pact TR-8400 synthesized 70-c m FM
mobile transceiver.

• 25 watts RF output power
Even though the TR-7730 Is so co m pa ct.
It still produces 25 watts output for
reliable mobile communications. HI/LOW
power swuch selects 25-W or S-W output.

• Five memories
May be operated in simplex mode or
repeater mode with the transmit Ire
quency offset ± 600 kHz. The fifth

Miniaturized,5 memories, memory/band scan
T -7730

SJWClflcalions and prkes are s ubjt"<'! 10
("h a n gc u 'JlhQu t n o tice or obhgafion.

accessmg autopatchesl o r o the r lone"
signaung device.

• HllLOW RF o u tpu t power switcb
Selects 10 watts or I wall output.

• Virtually same size as TR-n30
Perfect companion for TR-7730 In
a com pact mobile arrangement.

• O ther fe a tures similar t o T R-7730
Ftve memories. memcrv scan. autcmauc
band scan un 25-kHz eiepst, UP/OOWN
manual scan. four-dlglt LED receive
freque ncy d isplay [a lso shows transmn
freque ncy in me mo ry 5 1. S/RF bar meter
and LED indicators. lone swnch. and
same opnonal accessones.

• Synthesized co v e rage of 440-450 MHz
Covers upper 10 MHz of 70-cm band in
25 ·kHz s teps. wnh two VFOs _

• Offset s witc h
For ±5 MHz tra n smtt o nset on both VFOs
and fou r of five memories . a s well a s
s implex operatio n. Fifth memory allows
a ny other o ffset by memormng receive
and rransmn rrequenctes Independently.

• DTMF a uto pa t c b terminal
On rea r pane-l . fo r connecnng DTMF
Idual-rone mulufrequencyj touch pad (fo r

Synthesized 70-cm FM mobile rig

TR-B400
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most an inf inite number of oe
tails which have to be cared for.
There are the subscription let
ters, the advertising brochures,
the mailing lists, the letters to
authors (looking for articles), the
quick trips to shows to rustle up
more art ic les and more aovertrs
ing, the hiring of editors, wr iters,
more graph ic arts people, the
expansion o f our bu ildings, new
typesetting equ ipment, new
presses for the in-house print 
ing, more ad sales people, and
so on. Add to that trying to cope
with the growth of Instant Soft·
ware, where ever more people,
equipment, and space are need
ed, plus two very healthy com
pu ter magazin es wh ich are
growing, and the boss, me, has
his hands full.

We went to 51. Lucia anyway,
and it was worth the trip. It was
worth it many times over. Firstly,
there is no way that 1will ever be

able to thank the 51. Luc ian
hams enough for their attention,
their help, and their interest in
making the vis it enjoyable. In
addition to Sherry, Tim Daniel
N8RK of the 73 staff went along ,
as did Chuck Martin WA1KPS of
Tufts Electronics.The ham bust
ness was slack in June, so
Chuck said what the heck and
joined us on the trip .

Though we arrived late at
night, we were met by a bunch of
the local hams, complete with a
cooler tull o f beer, champagne,
and even some soft dr inks. It
was warm, so the refreshments
were a great beg inn ing for our
visit. When they offered to drive
us to the hotel, that seemed like
a good idea ... and it sure was.
We had no idea that the hotel
was on the other end of the ts
land, an hour and a quarter drive
over a twisty. narrow potholed
road. It was like driving a high-

speed obstacle course at night,
whipping around deep holes in
the pavement every four nun
dred yards. Fortunately, there is
little traffic on the 5t. Luc ia turn
pike, which is just two cars wide
and goes through mountains
just about all the way.

Our hotel, recommended by
Eastern Airlines, was a bit of a
disappointment. It was wonder
fUlly located. right on a gar,
geous sandy beach with palm
trees. But the mea ls were unin
spiring. There we were in the
midd le of a tropical parad ise ,
with fruit at every turn, and the
hotel couldn't manage a banana
or any other fruit for breakfast.
Canned orange juice .

The rooms were clean and
some of the air condi tioners
worked, so I had no complaint
about that . , . no r the ocean

Continued on page 775
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" I saw your license plate! There's a traffic jam ahead! Follow me and I'll lead
you around itl "
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SANTECS popuiar HT· ' 200 is the mcom
parable 2 meter leader. This little rig is hand
mq over quanty power and features that
you 'd expect from something nearer the size
of a bread cox. SANTEC packs a 2 meter
ham shack into the palm of your hand!

You can carry scan, search. 10 memories and
fully synthesized key pad control around
WIth you and sun get out with a big 3.5
watts (nominal). Compare them apples to
anything you want and settle for nothIng
less.
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pad is a ~TEC Standard at no
extra cost. and the ST· 7 rs op
tional synthesized subtone en
coder is controlled by the radio 's
front panel SWItch.

A ll the regular Sf\NTEC acces 
sones used WIth your HT·1200 fit
the ST-7IT as well, meaning that
you (an enjoy both bands fully
with a smaller cash investment.
Grab the new SANTEe ST·7/T and
join the fun on 440 MHz. See your
SAN TEC Dea le r f or oenvery
oetails" .

SANTEe

-Sare of the Sf-7/T IS sut?ft"Ct to FCC Certification

The Y\NTEC HT·I 200 IS aoprovec under FCC Part 15
and excf't'ds FCC regulations Iimrtillg spurIOUS emrSSl()rl5

1981 Encomm. Inc.
2(XX) Ali'f'nUt' G. SuIte 800, Plano. Texas 75074

Phone 12 14)423-0024 • INTi TlX 203920 ENCOM UR

Tones? This one has them __tones
and suotonesr rne 16 button tone

SANTEC-NOlOGY breaks Into
the 440 band with style t The new
ST- 7 T synthesizes the enure band
in 5 kHz steps. works oorn up and
down repeater splits and does It
all right from your hand, With ver
satile power options of 3 watts. I
watt or even 50 milliwatts (all
oominarj. to reach out to where
you want. The hIgh power mode
of 3 watts radiates on 440 like 5
watts on 2 meters and that's a
handfull!

INTRODUCING SANTEe'S "'""
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SS-J2

res
Our new crop of to ne eq uipment is the freshest thi ng growing
in the encoder/decoder Fjeld today. A ll tones are instantly
programmable by sett ing a dip switch; no counter is req uired.
Freq uency accuracy is an astonishi ng + . 1 Hz over all tem per
ature extremes. Multiple tone frequency opera lion is a snap
since the dip switch may be remoted. Our 55-32 encode only
model is progra mmed fo r al132 CTCSS tones or all test tones,
touch-tones and burst- tones.
A nd, of course, there 's no
need to men tion OUf TS-32
1 day delivery and
1 year warranty.

Group A
67.0 XZ 91.5 ZZ 118.828 156.7 5A
71.9 XA 94.8 ZA 123 .0 32 162.2 58
74.4 WA 97.4 28 127.3 3A 167.9 6Z
77.0 X B 100.0 12 131.8 3B 173.8 6A
79.7 SP 103.5 IA 136.5 42 179.9 68
82.5 Y2 107.2 IB 141.3 4A 186.2 72
85.4 YA 110.9 22 146.2 48 192.8 7A
88.5 YB 114.8 2A 151.4 52 203.5 M 1

•

TS-32 Encoder-Decoder
• Size: 1.25" x 2.0" x AD"
• H igh-pass to ne fi lter included that may be muted
• Meets all new RS-220-A specifica tions
• Available in al132 EI A standard CTCSS tones

SS-32 Encoder
• Size: .9 " x 1.3" x .40"
• Available with either Grou p A or Grou p B tones

Frequencies Available:

• Frequency accuracy, + 1Hz maxim um - 40°C to + 85°C
• To ne length approximately 300ms. May be lengthened ,

shortened or eliminated by changing value o f resistor

• Frequency accu racy, +. 1 Hz maximum - 40°C to + 85°C
• Frequencies to 250 Hz availab le on special order
• Continuous to ne

Group B
TEST- TO NES: TO UCH ·TO NES: BURST-TO NES:

600 697 1209 1600 1850 2150 2400
1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 2300 2550
2805 1800 2100 2350

Wired and tested: TS-32 $59.95, 55·32 $29.95

..4 COMMUNICATIONS SPECIALISTS
426 West Taft Avenue, Orange, California 92667 L

(800) 854-0547/ California: (714) 998-J021



Jeff De Tray W 88BTH
73 Magazine Staff

Contesting from VP5
- the other end of the pileup and how to get there

Our first view of the Turks and Caicos- the tiny is/and of
Grand Turk . Note the airport runway, which runs from shore
to shore.

I t began as a fantasy in
August, 1980, a nd ended

seve n months and 8,1 00
QSOs later as a contester's
dr e a m-co rn e-t ru e . Tim
N8RK had just returned
from a week in the Ca rib-
bean. where he'd been work
ing with other hams to assist
the devastated isl and nation
of 51. lucia to recover from
the effec ts of Hurrican e Al~

len (See " Hams vs. Hurri
cane Allen," 73 Magaz ine ,
Nove mber, 1980). We were
examining a detailed map of
the Ca ribbean, discussi ng
his trip, when one of us
turned to the o ther and
sa id, " 1 wonde r wh ich of
these isl ands is rare enough

to be a good spot fo r a DX
pedition!" It was just id le
chatter, o r so we thought.
As it tu rned out. none of the
easily-accessible island s
could be considered rea lly
ra re. However, a couple of
places, notably the Turks
and Caicos Islands (V PS),
were heard less often than
most of the others. An idea
began to grow. Wha t if we
did an expedi tion? Pretty
heady stuff, that! After a ll,
weren 't DXpediti ons t he
bu siness of suc h DX lumi
naries as Don Mill er, Cus
Browning, and the Colvi ns!
We set ou t to prove that a
coup le of ave rage gu ys
cou ld do it, too .

Getting Organized

As with any co m ple x
project, proper planning be
came the key to success. In
o rder to give ourselves suf
fic ient time to bring toge th
er the hundreds of deta ils,
we selected the first week
of Ma rch, 1981, as the de
pa rture date, giving us a fu ll
seven mo nths to o rga nize
ou r tr ip. This date also coin
c ided with t he phone week
end of the ann ua l ARRl OX
Competit ion, in which we
plan ned to enter the multi
ope rator, si ng le-transmitter
catego ry . We st ill d idn't
know for sure where we
we re going, but at least we
knew when!

Fro m the outset. plan
ning the trip was an un
wieldy exercise in lo ng-dis
tance communication . Tim
retu rned to Terre Haute. In
dia na . in late August to con
tinue the pu rsuit of a de
gree in electr ical engineer
ing, while I remained in
New Hampshire. We would
not see each other again un
ti l March 1st, two days
before leaving for VP5
land .

The following se ve n
months were busy, punctu
ated by long QSOs on 20
meters. lengthy letters. and

late-night telephone calls .
Tim's acquaintances in the
midwest and mine in New
Engla nd thought our re
mote-control organizing of
such a trip was more than a
litt le unu sua l, especia lly
since ne ither of us had ever
before been involved in any
sort of exped ition.

Ti m set to work research
ing t he licens ing proce
dures for VPS and seve ral
othe r count ries. while' In
vest iga ted trave l and ac
commodations throughout
the Ca ribbean . At t his junc
tu re, a chance conversat ion
with Joe WB4QSN saved
us weeks of work. Joe had
visited the Turks and Ca icos
Islands several times, and
he hearti ly recommended
this tiny British possession
as an ideal dest ination for
ou r DXpedition. He spoke
with special favor of a
place called the Third Tur
tle Inn, on Providenciales
Island (foreve r after known
as " Provo"), one of the larg
est islands in the Turks and
Calces group. As if thi s
weren't enough. Joe even
provided information on air
connections to Provo, which
was handy, since the co m
mercial airlines do not yet
fly there directly from the
U.S.A. After educating our
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The Th ird Turt le Inn on Crace Bay, site o f our VP5TDX/
VP5/DT operation. Bu ilt into the side o f a cl i ff, the inn is a
popu lar spot for DXpeditions. We stayed in the small bui/d
ing at upper feft.

A partially-comp leted cinder-block wa ll provided a sturdy
support for our tribander. Here, Tim prepares to ho ist the
an tenna into place on a protrud ing p iece of reinforc ing rod.

travel agent on the where
abouts of the islands and
getting his assurance s that
rooms were indeed avail
able at the Third Turt le, the
die was cast . . we were go
ing to VP5!

We soon lea rned that the
Turks and Caicos in general ,
and Provo in particu la r,
were the home of so me of
the world 's very best snor
kling and scuba div ing .
Throughout the winter of
1980-81 , first one and then
another sk in-diving maga
zine sa ng the pra ises of Pro
vo and the Third Turtle Inn .
We decided we had picked
the right pl ace.

Meanw hile, Tim wa s d is
covering conf licti ng infor
mat ion on t he best route for
obtaining our reciproca l op
e rating permits. In fact. we
came up with no less than
three plausible ways of get
ting a VP5 license. For
tu na tely, while Tim's fi rst
attempt failed to bring a
VP5 license, it did bring the
correct information from
the Magistrate's office in
Grand Turk, the cap ita l
ci ty. It was a tight sq ueeze,
however, with our licenses
eventuall y arriving less
than three weeks before
D-Day. Having these pre
cious documents in hand
was a tremendous relief .

It appears that, in the
absence of any special re
quest , the Magistrate issues

ca llsigns based on the ap
plicant's initial s . Thus I
received VP5JDT, while
Tim ca m e away w ith
VP5TDX. Applicants who
ask for particular suff ixes
seem to get them, as long as
they have not been issued
previously.

Details. Detail s

From the fi rst. every bit
of advice that came our
way emphasized the impo r
tance of carefu l equipment
se lec tio n and o rganization.
Com ing up short o n some
thi ng as simple as Pl-259s
could comp lete ly rui n an
otherwise well-planned trip.
The li st of required items.
from transceivers to suntan
lot ion, grew almost daily
for six months. It eventually
occupied seven pages in
the sma ll notebook that be
came my constant compan
ion . In many ways, it was
like planning a large Field
Day effort. except that the
nearest junk box or ham
sto re was 750 miles away.

Early on, we decided to
take along a pai r of trans
ce ivers from the same man
ufacturer. We reasoned
that th is would allow us to
exc ha nge components in
the event of rig failure. It
al so made all m icrophones,
headsets, kevers. etc.. inter
changeab le without rewir
ing connecto rs when going
from one rig to another.

In the end, we chose Ken
wood gear : a T5-520 loaned
to us by good friend Bill
W1 HCS a nd an 8305 from
the OM himself. W2NSD/1 .
Antennas would be a trap
vertica l (again co urtesy of
HC5) and a Cushcraft A3 tri
band beam . Telex Pro
Com m 200 he ad se t/boo m
mikes, an MFJ antenna tun
er, and a remo te vfo for the
520 co mple ted the mven
tory of major gear .

W1HCS also volunteered
his address as the ma il d rop
fo r the ma ny incoming QS L
cards that were certain to
fo llow our trip . Both Tim
and I had changed our mai l
ing addresses so often in t he
past few years that ou r
Cal/ book list ings were ac
curate o nly in the most
re cen t editions . It may
seem like a very minor de
tai l, but the use of a long
establ ished add resssuch as
Bill 's greatly simplified our
on-the-a ir response to re
quests for Q5L information.
Bill's lovely wife, Lynn, ac
cepted thi s imposition with
extraordinari ly good grace.

As planned seven months
beforehand, Tim a rri ved in
New Hampsh ire just two
days before departure for
VP5. Those last 48 hours
were spe nt carefully pack
ing the four suitcases and
two ante nna bundles which
com prised o ur gear . A fifth
bag held all our personal

items. The trap vert ical and
most of the beam were
stowed in a red, white, and
blue ski bag. Aside from
getting us a lot of strange
looks in the sunny Carib
bean, this proved to be an
efficient way to carry those
dozens of a luminum tubes.
It also had the advantage of
stick ing out like a so re
thumb amongst the piles of
baggage at the airport s
through which we passed;
no chance of losing that
one. Just in case, however.
we decided to carry a min i
ma l stat ion wit h us abo ard
the aircraft O n Monday
afte rnoo n. March 2, we
das hed th rough our seve ral
hundred-item c heck list one
last t ime . The n, it was off to
Boston's logan Airpo rt fo r
a night fl ight to Mia mi.

Slowly, Slowly
After seven months of an

ticipation and a franti c last
two days, Tim and I were on
a natu ral high as we flew
first to Miami, and the next
day, on to Crand Turk, the
on ly place in the Turk s and
Caicos served by jets from
the U.S. We had booked
reservations on the Turks
and Ceicos National Air
lines (TCNA) for a connec t
ing flight to Provo, our final
destination.

Although the runway at
Grand Turk spans the ent ire
width of the island, it's still
a short one. Our small 737
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Once atop the waif, the antenna was t ied o ff to prevent the
ever-present tropical breezes from tearing it to p ieces. Kan
sas is dead ahead.

jetliner used all but the last
100 feet or so in making a
smooth landing. After clear
ing customs and imm igra
tion, a task made easie r
when we showed offic ials
ou r reciproca l licen ses, the
fi rst o rder of bus iness wa s
to check the status of our
TCNA fl ight to Provo. O n
this matter, there was bad
news and good news. The
bad news was that the
Te NA plane had already
depa rted . . without us .
The good news was th at it
had been filled to capac ity
anyway, so we really hadn't
missed anything. O h. well!

It was qui ckly obvious
th at both life and bu siness
in the Turks and Caicos ran
at a somewhat more re
laxed and informa l pace
tha n we we re accustomed
to . We began to explore
alterna t ive transporta tio n
to Provo and encoun tered a
pilot, an American, who of
fe red to fl y us to Provo a t
no charge, since he lived on
the island. The o nly hitch
was that his single-engine
plane refused to start, even
when jumped from a truck
battery. Three hours la ter,
no apparent progress had
been made, although our
erstwhile pilot was still try
ing. His only comment was,
"Slowly, slowly." We began
to wonder if we'd ever see
Provo.

The sun wa s setti ng
behind the Grand Turk can-

tro l towe r when opportuni
ty knocked in the form of
charte r pilot Howard Ham
ilton and his beautiful twi n
engined Cessna . Howard
was bo und for Provo and
announced his willingness
to take passengers if we
could leave immediately.
l eaving the bulk of our ham
gear in the hands of an a ir
port off icial , Tim and I
grabbed the 520, the anten
na tuner, so me wire, and
our cameras and jumped
aboard Howard 's plane in
the failing light. More than
an hour later, we arrived
over Provo in almost total
d arkness, at which time
Howard executed a near
perfect landing without
benefit of runway lights or
any so rt of traffic co ntro l.
We'd made it.

Faster. Faster

The Th ird Turtle Inn has
played host to a number of
vis it ing hams over the years
and has o ne room wh ich is
idea lly situa ted for amateur
rad io opera tions. This cl iff
side QT H was to be our
home fo r the next seven
days. Shortly after our a r
rival, Tim wandered among
the bushes and sma ll trees
at the cli ff's edge, rigging a
very-random wire antenna.
The wire tuned up just fi ne
on 15 meters, and we were
on the air within minutes.

We had decided to use
Ti m's VP5TDX callsign dvr-

ing the co ntest and my own
VP5JDT before and after
the big weekend. Since the
contes t was still three days
away, it was VP5JDT (with
Tim at the mike) which
c a lle d CQ and worked
W2JlO for QSO #1 of o ur
week in paradise. A handful
of contacts were made that
first night prior to a wonder
ful se afo od d inner and
some much needed slee p.

By 1:30 the foll owing
afterno on (Wed nesd ay),
TCNA had man aged to ship
the remainder of our ham
gear from Gra nd Turk to the
Third Turtle Inn . In between
excursions to the beach, we
managed to get the vertica l
on the ai r, and the pace
began to qu icken. We se t
tled in for some serious pre
contest operation t ha t con
tinued until 2:00 am, and
whichever one of us wasn't
working the pileups was
bo lt ing toge ther pieces of
the beam. We spen t time o n
both modes and found 20
meter CW espec ia lly pro
du ctive.

Things really began to
hop when the beam went
up Thursday afternoon. The
pileups became enormous.
As our proficien cy grew, so
did o ur co ntact rate -from
60 to 90 to 150 contac ts per
hour . O ur beam was fixed
on the cente r of the United
States, since that's the area
we 'd be working in the co n
test. Despite this, a number
of Japanese and European
stat ions were worked, most
ly as a result of superb ope r
a ting o n their part, especia l
lyon CWoAbout 1500 con
tacts were made by VP5JDT
in the days preceding the
contest weekend .

Not tha t we spent a ll our
t ime operati ng. Are you kid
ding ~ This was our vacation,
too, and we took full advan
tage of the superb beaches,
fi ne swimming, and deli
cious food served up by the
Third Turtle. Whe n Friday
evening ro ll ed a round, we
were warmed up, rested up,
and eager to have at it. At
<XXX) UTC, we switched ca ll-

s ig ns t o V P5 T DX and
plunged headlong into the
fray, with KBf)PR as the first
of 6,300 contest contac ts.

The vast major ity of the
contest is a blur of QRZs,
signa l reports, and ca ll
signs. However, severa l
highlights, both good and
bad, do stand out .
• We made 200 QSOs d ur
ing the first ho ur of the con
test. Suddenly, we knew
we'd be competitive .
• Sa turday found us run
ning 10 meters for 6 co n
secutive hours, averaging
189 QSOs per hour for the
du ration . The 10~meter

propagation was superb, re
sulting in 2,700 contest
QSOs on this band alone.
• Our initial goal of 3,000
QSOs was exceeded with
more than half the contest
still to go.
• With our adrenalin really
pum ping, ne ither one of us
did much sleeping du ring
the entire fi rst night of the
contest. As a resul t, we
made a lo t of mistakes on
Sunday morning, and we
each fe ll as leep at the mike
at least once.
• We managed 27 contacts
on 160 meters, despite the
world 's worst antenna-a
75' random wire just five
feet above t he ground .
• Chaos reigned when the
8305 gave up t he ghost on
Sunday morn ing, blowing a
filte r capac ito r in response
to an overvoltage on the
power line.
• O nly five minutes after
t he last contact (w it h
KC41 Wl. our remaining rig,
the T5-520, also went down
for the count, popping an
FE T o n the rf board. For
tunately, the contest was
over, with 6,300 QSOs in
the log . We'd averaged 130
Q50s per hour for 48 hours!

The Aftermath

Monday morning found
us hard at it, scavenging
pa rts from the 520 to get
the 8305 back on the air. We
succeeded and made 325
more contacts before clos
ing down for good late
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Universal Communications
,,--' A DIVISION Of INNOVATIVE lAB~. INC

PO BOX 339 ,J
ARLINGTON, TEXAS 76010

As we enter our second year of business, we invite
you to take advantage of these price reductions.

Deborah L. Franklin

SUPERVERTER 1............iJ09.85:.-.........$99.95
The ultimate in converter technology! Dual-stage selec
tive preamp, mixer, i.f. amplifier and no-drift crystal-con
trolled oscillator. We recommend th is unit lor experienc
ed kit builders.

SELECTIVE PREAMP........~66:::......$44.50
This new unit is not like other wideband preamps. Ex
perienced kit builders can easily add this unttto our ex
isting boards or to other manufacturers' boards 10 im
prove overall performance.

2300 MHZ CONVERTER KIT..,Vi.50...$35.00
Complete with PC board, parts and lD-page instruction
book.

VARIABLE POWER SUPPLY $24.95
Complete kit includes all components for working unit,
including deluxe box and overlays.

DISK YAGI ANTENNA........j30,ec::'......$25.00
Complete kit with PVC and mounting bracket. Stronger
than loop yagi, and equal in gain.

NEW 4·FOOT DISH ANTENNA $49.95
Overall 25 dB gain. Partial assembly required. Shipped
UPS (ground) only.

-- - - - - - - - - - - - - - - - - - - - -I- - - - - - - -i COMING NEXT MONTH .. . OUR OWN
SATELLITE TV RECEIVER DESIGN
WITH A COM PLETE LINE OF HIGH·
PERFORMANCE ACCESSORIES.

Our product may be copied , but the performance is never equalled .

UNIVERSAL COMMUNICATIONS ~r9i'n~~~~~ix 76010

A very frazzled WB8BTH near the end of the con test. At
this stage, one rig was dead and we had run out of contes t
log sheets. The sign on the lamp became an increasingly
needed aid to remembering our cal/sign.

Monday night. WB2RWW
was the last of some 8,100
contacts made during our
one week sojourn in the
Turks and Caicos Is lands.
All too soon, it was back to
rea lity, and rea lity was a
cold March night in New
Hampshire, with a tempera
ture of 35 degrees, about 50
degrees lower than in the
islands.

The two of us spent three
weeks dup ing our logs, find
ing about 300 stations that
had worked us unnecessari
ly. The duping chore was
greatly eased by the use of
two TRS-BO microcomput
ers. Our final tally of 5991
QSOs and 4,924,602 points
broke no records, but com
pared quite favorably to
the high scores turned in
after past contests. We
shou ld at least win the cer
tificate for VP5!

QSLing has proved to be
a very time-consuming
chore. In fact, answering
our mountain of cards has

required the most t ime of
any single aspect of the
whole project. And lest you
think Dxpeditions always
receive enve lopes stuffed
to bursting with green
stamps, be advised that our
income so far hasn't even
paid for the extra stamps
we've had to buy as a resu lt
of last spring's 3q: postage
increase. And cards are still
arriving, six months la te r.

It's been debated wheth
er a trip to a pleasant and
not-so-rare place like VP5
should be cal led a OXped i
tion. Some prefer to reserve
that term for visits to more
exotic and extremely rare
spots such as Spratlv Isla nd
and Clipperton, But wheth
er you ca ll it a Dxpedition.
a OX vacation, or some
thing else again, it's a fact
that many of the cards we
have received bear the in
scription, "Thanks for the
new country." As we all
know, any country is rare if
you haven't wo rked it yet.

) ---

From our viewpoint, the
thrill was in being on the
other end of the pileup at
least once in our lives. It
means calling CQ and al
ways getting an answer. It
means a QSO rate limited
only by how fast you can
send or talk. It means find
ing out just how courteous
most hams real ly are . It

mea ns being a celebr ity, if
only for a little whi le.

Would we do it again? In
a minute! Would we do it
d ifferent ly? Of course; it's
always easy to spot your
mistakes using 20-20 hind
sight. Shou ld you give it a
try? By al l means! If we can
do it, so can you.•
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In Profile:
Ted Gamlin, A Contester

Ted Gamlin K10X: like a general on the battlefield.

Chris Brown KA 10

73 Magallne Staff

I n a darkened farmhouse
o n the crest of a wind

swe pt New England hill ,
co nvent iona l t ime ha s
stopped for 13 men . For
them, the hours of the day
ho ld no importance, other
th a n that of ma rking the a p
proach of sunrise and sun-

set and the attendant shifts
in propagation. This week
end, t ime is a 48-hour con
t inuum for these men with
in which they must contact
as many OX count ries as
possible . amass as many
QSOs as possible, and do so
on as many HF bands as
poss ib le . They me a sure
time in the hours of the con
test, not of the day.

In their k itchen, dirtv
d ishes, sca tte red silve r
ware, coffee-sta ined mugs
and half-eaten casse roles

litter the co untertops like
the aftermath of some great
fea st, but there has been no
fea sting. Most meals have
been gu lped in silence and
eaten alone. In serious ham
radio contest ing, there are
no communa l suppers.

In another part of the
house, t he contest wi ng,
lights brighten, then dim
again, as six A lpha li nears
bang on and off line. Hag
gard operators, t heir voices
hinting hoarseness, drive on
through the night w ith their

incessa nt message-CQ
CONTEST, CQ CONTEST ,
CQ CONTEST. The refrain
is always the same at Kay
O ne Ocean X-Ray.

Kl 0 X is both man and
m achi ne . The man, Ted
Gamli n, is an affab le and
outgoing medical equip
ment sa lesma n with an ex
tremel y competit ive na
ture. The mach ine is one of
the top multi-opetator/mul
ti-transmitter contest sta
tions in Am erica and, possi
bly, the world.

The mach ine is in high
gear this weekend fo r the
phone portion of the 1981
A RRL Inter nat i onal DX
Contest. With its staff of 13,
the b ig mu lt i/mul ti contes t
ju ggernaut is bullying its
way th rough t hi s contest
wi th a vengeance.

The man has a migraine
that won't quit.

Stakes are high, but not
in terms of dollars (though
Ted Gamlin has spent quite
a few in the course of add
ing five skylight-equipped
rooms to his house for the
sole pu rpose of contesting,
and has raised six towers
and twenty antennas in his
backvardl. The stakes are
high in terms of pride. Put
simply, Ted Gamlin and the
K1 OX machine want to kick
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Diet Peps i and visual aides help keep K10 X's ten-meter rate high du ring a morning jA run,

" I never do anything hallway."

everyone's butt in this con
test for the simple pleasure
of be ing the best: the best in
America, t he best in the
world.

Sitting in his darkened
ki tchen on Satu rday night ,
28 hours into the A RRL In
tern ati onal OX Con test. Ted
is putti ng t he f in ish in g
touches on an intercom sig
nali ng system that wil l t ie
the six opera t ing posi tions
of-his station together.

Am id t he chaos that is
big-time co ntest ing, he
shares his thoughts wit h 73
Magaz ine .
73: This place is a zoo, Ted'
Halfway thro ugh the con
test and you 're still building
the station.
Cam lin: Yeah, J m ight finis h
it someday, too, It' s getting
to be a f ull -time job.
73:" Speaking of jobs, what
do you do for a living?
Camtin: I'm in the med ical
f ield. I sell blood-chemistry
analyzers for a New Jersey
based company ca lled
Electro-N uc leon ics , And,
I' ve been do ing t hi s fo r
about eight years now .
M an, time flies!
73: Always been in sales?
Camlin: No. I started out in
fie ld eng ineering. M y back
ground is in elect ronics and
I ' v e got an associate
degree. But, when the op
portunity came up to go in
to sa les, I just couldn't pass
it up. It has worked out
pretty wel l.

llike sales. It's a lot of ag
gress ion. I guess that's what
l ife is now, Here we are mu l
ti /mu lti contesti ng . .. ag
gress ion at its best, in ham
radio, anyway.

73: Do you do any other ag
gressive kinds of things
. . . play sports for instance?
Camlin: Yes, I en joy sports.
I play ice hockey in the
winte r, softba ll in the sum
mer, and J played footba l l
and baseba ll in school. r
gene ra l ly li ke aggressive
things.
73: Were you into hamming
as a kid?
Camlin: Yeah, I got my li
cense in November of 1961,

when I was twe lve years
old.
73: And how did you get in
to contesting?

Camlin: It ' s k ind of fun ny , It
seemed to happen t he way
most t hings do in li fe: One
thi ng led to another. I was
living in an apartment, hid
ing al l sorts of wire anten
nas in t he woods next doo r,
and got t he urge to get a
house of my own on top of
a high hill. J had bo lted 40
feet of Rohn 25 to my ba l
cony w ithout bothering to
ask t he landl o rd - when
you ask, they always say
no - and it was t ime to
move, I searched for a

house and fi nall y fou nd
one. W ithin eight months of
moving in, I was contesting,
At f irst I just wanted to
chase OX , but friends
talked me into contesting
because the site was so
good.

I never do anything half
way. Towers began going
up out in the backyard , and
soon J had four. We started
contest ing and found that
we were reall y competitive.
In t he first contest we were
in, CQ World Wide OX,
1976, we used t he ca ll

W1RR and took thi rd. The
next t ime ou t we took sec
ond place in the ARRL con
test. That was in the o ld
house before I added the
contest w ing. Everyth ing
was in two rooms and half
way through most contests
the well would run dry.
There was always lots of
ye l low snow around t he
house in those days. I'm
amazed I could get anyone
to operate.
73: How about other ham
activities? Do you get into
tra ff ic-handling or DXing,
etc. ?
Camlin: It's f unny; I'm sea
sona l. At ce rtain times of

the yea r, I chase OX like
mad and at other times I
cou ld care less. It's reall y
odd; my interests are sea
sonal. In the summer, I
don't th ink much about HF.
I play around wi th V HF on
six and two.
73: Have you got any o ther
hobbies besides contesting
and playing sports?
Camlin: O ne of my hobbies
is body-bui ld ing. I've got a
fu l l weight set in the base
me nt and I Iif t he av y
we ights. I do t he genera l
k inds of th ings to stay t hin

and al ive and healthy and
happy, tha t's all.
73: And ready to go up
to w e rs at a mom en t 's
notice?
Camlin: W ell , you know,
that 's why r sta rted body
bui ld ing. In the summer,
I'm always active. In the
winter, I p lay ho ckey but
don't do any reall y heavy
work. 50, for ca rryi ng th ings
up towers in the wi nter, I
wasn't always prepa red the
way I shou ld have been.
That's why I started li ft ing
weights in the off-season
. , . the off-contest and off
tower-cl imbing season.
73: What dedication!
Camlin: Well, I li ft my share
of weights in the winter and
when sum me r comes I'm
ready. It works out very
ni cel y . I t hi n k to we r
clim bing is one of the best
exe rc ises in t he w orl d,
When you cli mb up, say,
100 or 160 feet st ra ight in
the air, it's amazing what it
does to the thigh muscles.
73: Sounds like you 're one
of the few hams who en
jo ys tower work.
Cam tin: I do. But I t ry to
pace myself. I c limb so that
I always have enough ener
gy left to get mysel f out of a
pickle should anyt hing go
wrong. Nothing ever has
yet, although I've been in
my share of binds .
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Janice Gam fin : a w ife who has learned ro live with ham
radio contesting.

73: 50 I understand. There is
an anecd o te I 've heard
about the assembly of you r
160 footer that 's pretty
scary.
Gam/in: Tha t' s for su re. I
bui lt a ll my towers myself,
includ ing the 160-foot Rohn
45. One day, I had climbed
up about 130 feet with a
zn-pound sect ion hoo ked to
my belt. I was putting on
the last few sections with
out a gin-pole and I said to
myself . " Man this thing
seems heavy! " I looked
down , and the rope left on
the ground had looped
around another sec tion. I
was climbing with 150
pounds of tower sections
hanging on my belt . I
couldn't let go and I
couldn't hang on much
longer. The old "What do I
do now?" routine .

73: You 're crazy!

Gamfin: You're ri gh t. Man y
people have sa id that, too,
incl ud ing my w ife. I've
been up these towers in
win dsto rms, total blac k
ness, rain, you name it. I've
got stories about what's
happened to me on those
towers that you wouldn't
be lieve, like the t ime I got a
wrench stuck to my tongue .

73: To your tongue?

Gamlin: Yes. on last Christ
mas Day. It was about 20
below zero with a wind chill
of minus &0. Unbelievable!
My lower 2Q-meter mono
bander in the stacked array
had broken loose in the
high winds and was hanging
by its truss lines . Before it
beat itself to death, I had to
go up and secure it. That is
the coldest day I've ever
been up a tower . I got up to
it and just ran out of hands .

I put the wrench in my teeth
knowing I could n't touch it
with my to ngue. But, it wob
bled, caught my tongue,
and froze to it instantly.
There 1was, ha nging off the
tower, freez ing to death,
trying to pry this wrench off
my tongue without giving
up too muc h skin.
73: Speaking of rowers, Ted,
I've noticed a few around
the house. Could you filt me
in on the antenna farm?
Gam'in: OK . O n 160 meters,
we're us ing a full-size in
verted vee. The apex is at
160 feet and the ends are at
90 feet.

On 80 meters, I have a
pai r a full -wave delta loops
in phase. The apex of those
is at 160 fee t and the bot
to m legs are about 72 feet
off the ground . They a re
hori zo ntall y fed and a re on.
a 42·foot c ross-boom . I a lso
have a full -size. 1/4-wave
ve rtica l with 98 ra dials
underneath it. It's a Rohn 25
tower on a n insul a ted base.
There a lso is a sim p le
di pol e ha nging fla t-t op
at about 54 feet an d two
beve rages.
73: That's Quite a setup.
How abouf on 40?
Gam/in: O n 40 meters, I
have a four-el ement KlM
monobander a t 95 fee t. I a l
so have a two-element mon
obande r at 75 feet which
ha s not been performing
ve ry we ll.
73: And on 20 . . . ?
Gamlin: O n 20,I've got a ro
tata ble , five-element mono
bander at 160 fee t. Fixed in
the European d irection, on
the same tower, t here is a
four-over-four array made
up of two four-element
monobanders . There also is
a fo ur-element rnonoband
e r fixed on the Caribbean
on the 2o-meter tower. By
the way, all these an tennas
a re switched by Transco
low-loss remote re lays and
fed with RG-9/BU, a silver
plated . double-shielded
coax.
73: I see. And on 15 . .. ?
Gamlin: On 15, basically
the same situation. A six
element monobande r at

105 feet, a fixed four-a ver
four a rray to Europe, and a
single four-element mono
bander on the Caribbean.
73: And, fina f!y, ten?
Gam/in: On 10, t he top an
ten na is a seven-e lement,
wide-spa ced , ho me- brew
monobander a t 95 feet .
Then a four-over-fo ur array
to Europe at 60 and 30 fee t
and in the middle of tha t a
four-element monobande r
on the Caribbean.

73: Are mos t of the yagis
home-brewed?
Gamlin: No. The fixed ar
ray s are all Cushc raft
Skvwalkers and on 20 and
15 t he rotatable beams a re
both KlMs. Only the 10
mete r beam is home
brewed .

73: How about the operating
positions? Does each have
two transce ivers and a third,
spotting, rece iver?
Gam/in: Yes, except fo r 1&0.
Right now. I'm a victim of
everyone else's eq uipment.
Trying to set everything up
in t hree or fou r ho u rs
before a contest is just
murder. Surp risi ngly, we've
had relativel y few problems
so far.

73: Abo ut the station, did
you buifd it af! yourselP
Gam/in: Mostly. 1had a con
tractor do the big Stu ff o n
the new wing I've added
and I'm doing most of the
wiring and fi nish work .

73: How abo ut the sta tion
engineering? Tha t, too?
Gamlin: Yes. Tha t's the
hard part. Inter-stat ion in
t e rfere nce can be ve ry
tough to get rid of.

O n a ll band s, you have to
have suck-out filte rs that
null the second harmonic
of each transmitter, plus
band pass filte rs all over the
place. We've fou nd tha t the
Ja panese equipment is very
susceptib le to overload .
Great pains must be taken
to kee p the level of all that
ga rbage down, and especi
ally no broadbanded trans
mitters. They a re the worst.

I'm rea lly happy with the
way everything has turned
out, t hough . It's funny. This

20 73 Magazine · OCtober . 1981



thing has sort of evolved . I
never had a complete plan
from day one, O nce the ad
dition was underw ay, I real 
ized that there was go ing to
be lots of extra room. It was
then tha t I dec ided to use it
fo r a massive multi/m ul ti.
$0 , I had five se pa ra te
roo ms fram e d , lo t s of
sound-deadening insu lat ion
put into t he wa lls, solid
core doors hung for each
room . Did everything to
keep ambie nt noise down .
Ambient no ise is the enemy
of every multi/multi . It kills
t hem.

With the spi ral sta ircase I
put in, I'll never be able to
take queen-size beds up to
the contest wing so I guess
t hey won 't make great
guest ro oms. They su re
make good contest rooms,
though.
73: Ted, you seem to have
the ultima te setup here in

terms o f the fa cilities and
equipment. A t what point
does the human take over
and make the difference be
tween winning and losing?
Cemtin: At th is level , you
have to have the best of
both , men and mach ines,
As fa r as t he u ltimate se tu p
goes, I'm not qu ite t here ,
yet. I'd like to have all the
equipment in place so that
the guys could just come in
and o pera te. My objective
here is to keep the people
operati ng under optimum
cond ition s, to kee p it
enjoyable .

Unfortunately, the build
ing d rai ned me financially
to t he p o in t w he re I
cou ldn 't pro vide a ll the
equipmen t needed . In time,
I hope to have good quality
rad ios of my own up there
in a ll the pos it ions. Slowly
but sure ly, I'll get every
thi ng se t up .

71: So, most o f the rigs
are now brought in by the
operators?
Cam/in: Yes.

73: I thought that you had
five Kenwood T5-830s or
dered for the station.
Ceratin: I did . But, as I say ,
the bui ld ing drained me fi
nan c iall y and I could n' t
supply an 830 a t eac h o pe r
a ting posit ion .

73: Are you pretty well sold
on the 830 as the bes t con
test rig?
Gamlin: More or less . I've
looked at lo ts of rigs, and
we have lo ts of d iffere nt
ones here this weekend ,
and the 830 seems to have
the bes t receiver in it of any
Ja panese rig I've ever used.
In all cases, we run an out
board rece ive r anyway so
Kenwood 's pro blem of re
cerver overload is min i
mized . I also prefer tube-

type t ransmitte rs, They
tend to have cleane r audio
and seem more ab le to take
the abuse we give them in a
contest. At some point in
the future , I'll probably
have the five Kenwood s.

73: Ted, f must admit f find
it a little strange that after all
your effort and expense you
don 't o perate.
Gam/in: If I d id, I would be
co ns t a nt ly interr upted . I
would never be a ble to sit
down, un inh ibited, and op
erate because there always
would be people saying
" w he re's th is," " I need
that," "W ha t's happened,
here ," "This went dead ."

73: Don't you ever miss
o p e ra ting in t hes e big
contes ts?
Gamlin: Not reall y. I think I
feel more pressure on me
t han all of the se guys.
Typicall y, in every contes t

CONTESTER'S WIFE-JANICE GAMLIN

73: As we sit here, you 've got a house fu ll of contesters. Do
you think your husband is a bit crazy for inflicting these
madmen on you several weekends a year?
Janice: Not at all. I think it 's a lot of fun . .. a lo t of good con
structive fun . They have all worked very hard this weekend
and some are so punchy from lack of sleep they can't see
straight. But I don't see It as crazy at all. They are having too
much fun for It to be crazy.
73: Ted tells me that you are studying for your Novice license.
Is that true?
Janice: Yes, I'm trying to, anyway. I go to class two nights a
week and I hope to take the test soon.
73: Any plans to get into contesting?
Janice: Well, maybe. I probably would try it if I thought I
wouldn't get in their way. They get a little . . . uh, excited up
there during a contest.
73: How long have you and Ted been married?
Janice: A year Ihis past June.
73: And you knew about th is contest business before the
ceremony?
Janice: Oh, yes. I remember when I f irst came over 10 the
house, though. I looked at what turned out to be the antenna
farm and said, " You've cotta be kidding! Those aren't clothes
lines out there."

Ted said, " No, dear, they're not: ' and then explained it aU to
me. I never thought that anyone could be so enthusiastic
about anything . I had heard 01 hobbies, but never anything
like this. He has it in his blood.
73: I thought it rather unusual that you had a wing added to
the house for the purpose of contes ting. Ted mentioned
something about always having plenty of room for guests.
Any comments on that?
Janice: He told me at f irst that we wou ld have five guest
rooms above the new family room and two-car garage. Truth
fu lly, I knew from day one that there was something funny
about that, especially when I saw the skylights go in.

Then, Ted told me about the wonderful spotlights he was
going to put around the house. He said that they would
be pointing up in the air, though, and I asked myself " Why
do we want spotlights around the house that point up in the
air?" Then it dawned on me: So the contest operators in ou r
guest rooms could see their antennas at night through the
skylights!

I went along with the guest-room story unt il he installed t he
operating tables, Intercom units, and 220·vo lt w iring. I finally
asked him where the guest beds were going, but I knew all
along, really.
73: Do you usually have lots of guests around here?
Janice: I mean how many guests ca n you have at one t ime?
After all, we're not running a motel. Now that I thi nk o f it, most
of our guests arrive at contest t ime.
73: Have you met any of the other wives or girl friends of these
contesters?
Janice: Well, I have met a couple of w ives. That's a problem
that I'm up against. The wives 01 most hams that I've met do
not like the hobby; they don't li ke the people associated with
the hobby, either.

Most wives think that because ham rad io doesn't bother
me and thatI'm happy lor Ted,that there is something wrong.
They look at me like I'm on their (the hams') side. rnet's a dif
ficult thing, because t sometimes don't know where I fit in. I
have felt that animosity and It's no fun.
73: What do you think the problem is? Why don't wives like
their husbands' hamming?
Janice: It competes with them for their husbands' time. We
have 13 guys here this weekend who are not at home with
their wives and tammes. Ted has been working on his station
every night for the past two weeks. That kind of commitment
can get to you.
73: But it hasn 't gotten to you?
Janice: If I were the type of person who got upset about things
like that, I probably wouldn't have married Ted.
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Fig. 1. Some claimed multi/multi raw scores from the 1981 ARRL International OX Contest.

W2PV, 8.43M points K10X, 7.8M points K2UA, 6.94M points

Multi· Multl- Multi·
Band OS08 pliers OSOs pliers asos pliers

160m ,. 14 13 11 14 12
BOm 171 72 141 67 113 63
40m 214 73 253 82 281 68
20m 1525 137 1288 140 1100 142
15m 1773 141 1603 133 1441 127
10m 1300 125 1409 120 1365 127

Aluminum, copper, and blue sky over Kl OX.

At 9:00 pm on Saturday
evening, about half-way
through the contest, the

of Ja panese fe llows calli ng,
a ll runn ing 5 and 10 Watts
each. It ki ll s you 'cause
you're 20 over 9 to them
and they are bare ly crea k
ing thro ugh the noise . It
takes guys with ea rs and
stamina who can maintain
concentrat ion and handle it
for ho urs and hours. Spea k
ing t he ir language does n't
hu rt, e ither.

73: So you are choosy?
Cam tin: Yes. This station is
only as good as the opera
tors behi nd it, and these
guys are great.
73: I'm curious, Ted. Wha t
are your goals in contes ting,
both short- and long-term?
What do you want from it?
Camlin: Obvious ly, 1 want
to win. I thi nk we have all
t he artil lery here: I think
we've got some of the best
operators a rou nd, t he facili
ty is conven ient, and the in
ter-station inte rfe rence is
down to nil. I've cove red a
lot of gro und very quickly
and now I wa nt to win.

73: Fine, but in terms o f
competition, are you look
ing at domestic stations or
are you looking interna
tionally?
Cemlin: Inte rna tio nally is
where I enjoy competing
but there are some situa
t ions, like NP4A who sits
just off the coas t and racks
up some outrageous scores,
that a re tou gh to compete
agai nst. He's in a diffe rent
situat ion than I and, in a
way, a diffe rent league .
73: And, domestically . . . ?
Camlin: Domestically, my
goa l is to beat everyone
else in the states. A guy like
W2 PV has been at it fo r
years. For me to beat him
my second time out with
this station would be a phe
nomena l achieve me nt.
Whatever happens in this
contest, I'm sure it wo n' t be
a runaway. If he beats me
th is time, it 's gon na be a
sq ueak-thro ug h and he
knows it.

73: So staffing is a problem?
Camlin: Not really. Lots of
guys want to ope rate from a
big m ulti/m ulti. It's the
highest category and de
ma nds a t remendous effort.
Bu t, it takes a spec ial kind
of operator for each band.

The 1D-, 15-, and 2D-meter
operators have to be ab le to
hand le those high morn ing
rates, to be ab le to pick
calls out the fi rst time and
ask for a minimu m number
of repeats to run them as
fast as poss ib le . Tho se
early-morning runs to Eu
rope and Asia are wicked.

73: I noticed that you've got
a lV-meter operator who
speaks Japanese.
Camlin: O h, A1 W1FJ. Yes,
he was stationed over there
at one poi nt. Those JA runs
are another thing. You need
someone who isn't int imi
dated by the little 52 mash

towers and antennas. What
a trip!

We'll soon find out if we
can win with it. I have put
together the best facil ity I
could and I've t ried to get
the best operators ava il
ab le. Now, it's up to them.

73: Do you have trouble
finding operators worthy of
the station?
Camlin: Well, I've got to be
choosy, and I import ringers
when I can. I try to recru it
the best operators I know. It
takes special kinds of skills
to operate diffe rent bands,
and the ones necessary o n
40 or 80 are much different
from t hose needed on 10 or
20, or even 160. Low-band
contesting demands lots of
endurance. It really can get
ted ious after a while.

being the general on the bat
tlefield, don't you?
Camlin: You know, it's fun
ny you shou ld men tio n
that. Have you noticed the
skylights in the ceilings of
the operating rooms? My
wife saw me looking out of
one the other day and told
me that I loo ked like Patton
riding in a tank . I had never
thought of that before but it
came to mind aga in when I
looked out behind the
house at the heavy artillery
in the backyard, a ll those

fro m Friday night right
through Saturday night, I
deve lop a massive mig raine
headache from the tension.
I feel the tension and ex
citement of running six sta
tions, not just one. I never
could sit down and actually
operate because I'd be wor
rying about a ll the prob
le ms that might occur in the
other operating positions. I
just cou ldn't give my ful l at
tentio n to what I was doi ng.

73: You do seem to enjoy
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What a mufti/multi needs in order to be heard in the world of big-time contesting.

"In every contest .. . 1develop a massive
migraine headache. Ileel the pressure of
operating six stations, not just one."

running scores are tabulat
ed . Since each operating
position at K10X keeps a
constantly-updated multi
plier check sheet for its par
ticular band, interim scores
are always available. In
addition, each operator
keeps track of a " need list"
for bands other than his
own and arranges skeds for
the K10X operation on
other bands with as many
multiplier stations as possi
b le. An interco m system
t ies all the operating posi
t ions together .

Though Ted's b ig mul t i!
mult i is doing we l l, it is ru n
ning slightly behind i t s chief
rival , W2 PV. Ted has ar
ranged to exchange scores
with W2PV via a two-meter
repeater and, as the num
bers come in , it becomes
obvious that K10X is not
performing up to snuff on
10 and 15 meters. Behind in
multipliers (OX countries),
K1 OX hopes to make up the
deficit in Q s (QSOs).

73: Do you normally ex
change sco res halfway
through contests?
Camlin: No, thi s is the first
t ime we 've been linked by
the repeater. It can be very
helpf ul in picking up mu lti
pl iers, but not enough guys
have been using the m a
chi ne to its fu l l advantage.
We should be hearing
about. more multipliers on
it. I 'm going to plunk myself
on that mother through the
last half. I'll tell you that

73: Would you rather be
ahead o r behind at this
point?
Cam lin : Obviously, I 'd
rather be ahead . I always
want to be ahead This is on
ly our second time out,
though, and while we've got
most of the bugs out, it's
still a matter of making the
operation efficient, fl aw
less, The stat ion wh ich has
the m ost f lawless opera
tion , coupled, of course,
with the propagation. is go
ing to win .
73: I guess I was thinking in
terms of strategy down the

stretch. When they might
tend to slack off due to fa
tigue, is it good for your
gu ys to know that W2PV's
numbers were a little better
than Kl0X 's so that they
will push harder in the last
half?
Camtin: I took great pains
to go into each room and
show these guys that we are
behind. so there is some
p sy c ho l o g y involved . I
hope it w ill f ire them up.
73: Of course, the competi
t ion reports the real num
bers . . . you don't think he's
using some psych of his own
do you?

Camlin: No, no. He's telling
it like it is. There's no doubt
in my mind ,

73: Where is the difference
in scores coming from?
Cam lin: 10 and 15 are the
bigg ies . We have had prob
lems with o ne of the rad ios
on 15 throughout the con
test which have hurt us. We
would be doing a lot better
if it weren't for that

73: How about strafegy,
Ted? Do you have a scenar
io which you are trying to
fo llow during th is contest ?
Cam/in: A strategy sheet
would be important in a
singl e-o p or multi! single
si tuat io n. These operators
have got to know w hen to
change bands in order to
follow the propagation . In a
multi/multi, we are on all
bands at all t imes. so it
isn't a matter of puzz ling
out when to be where. Our
key is to monitor the prop
agation on a given band
and get a jump on w here
to have the antennas

pointed to take advantage
of shifts .

73: So a multi/mu lti opera
tion is simp ler in terms of
strategy than a multi/single
or single-operator effort
Camtin: Well, in a m ulti!
mult i, there is some strate
gy to consider, bu t my quvs
are chosen for t heir operat
ing strengths on each band

For instance, Jeff Briggs

K1 ZM. w ho is on 20 meters,
always has won 20 for me in
the past He's just a great
2o-meter operator. He's ex
tremely aggressive. one of
the most aggressive of the
bunch, though I have some
close contenders . I 've nick
named him " Anim al."

He's great at holding the
frequency and driving other
sta tions off i t when neces
sary . He goes 48 hou rs
straight and never seems to
get t ired. He always amazes
me. I don't know how he
does it but, I' l l te ll you one
thing, I'm sure glad he's on
my team and he better re
main on it in the futu re .

73: About the future-any
big plans for Kl0X?
Camlin: As far as antennas,
I could go to longer booms.
but the severe weather on
this hilltop would cause
problems and, in the long
run , I don't think it wou ld
be worth the grief .

Right now, 1 have no
plans. Wel l, m aybe a sev
enth tower wil l go up o r an
other au-meter beam, I 'm
not sure. I reall y can't im
prove muc h on what I've
got. I'm kind of ca tchi ng m y
breath financia lly, too. I'd
like to get some ca rpets on
t he f loor-that kind o f
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thing . In genera l, get every
thing I already have work
ing righ t. Oh. yes, and fini sh
these blasted intercom sig
naling units.
73: I get the impression
yo u 're going to stay with
contesting.
Cam/in: After every con
test, I'd say " Never again"
But. every year when con
test time rol led around. the
fever would s trike. It ' s
hopeless. I love it.
73: Does you wife have the
fever, too ?
Camtin: W o uld you be lieve
that Jan ice is working on
her Novice ticket? She goes
to class two nights a week.
73: Really?
Camlin: O b. yea h. I don't
thi nk she' ll eve r be an avid
contester, she's much too
nice fo r that. She does get a
kick o ut o f it. though. She
loves to en tertain and to
feed everybody . She is a
very specia l lady. Every da y
I rea lize how lucky I was to
have stum bled upo n he r.

Te d Ga m lin a nd t he
K1QX machine d id not real 
ize their goa l of winning it
a ll the se co nd time out . As
the raw scores acc um ulat
ed on a n Bu-meter. postmo r
tem contest net (see Fig. 1),
it became obvious that
K10X had not been able to
regain the half-million point
def icit it had amassed early
in the contest.

Ted Gamlin was stoic in
his a ppraisa l of the out
come. He s im p ly said ,
" We ' ll be better prepared
next year." .

The K10X Crew
160m Ted Gamlin K1QX
BOm Fred Hopengarten KlVA

Bob Cunningham K1 XR
40m George ariggs K2DM
20m Jeff Briggs K1 ZM

Bruce Rusch W1HNZ
Ken Wolff K1EA

15m Bill Way W1HD
John lindholm W1 XX

10m Mark Pride K1RX
Rex Lint K1HI
Richard Newell AK1A
AI Rousseau W1FJ

MBA READER;
ANAME YOU SHOULD KNOW

What does MBA mean? It stands for Morse-Baudot and ASCI I.
What does the M BA Reader do? The RO model (reader only) uses
a 32 characte r alphanumeric vacuum fluorescent display and
takes cw or tty audio from a receiver or tape recorder and v isually
presents it on the display.

The copy moves from right to left across the screen, much like
the Times Square reader board. Is the AEA model MBA Reader
different from other readers? It certai nly is! It is the f irst to give the
user 32 characters of copy (wi thout a CRT), up to five words at one
time. It can copy cw upto99wpm and Baudot at 60-67-75 and 100
wpm. Speeds in the ASCII mode are 110 and hand typed 300

baud. The expanded display allows easy copy even during high speed reception.
The AEA model MBA has an exclusive automatic speed tracking feature. If you are copying a signal at

3-5 wpm and tune toa new signal at 90 wpm, the MBA catches the increased speed without loss of copy.
The MBA Reader allows a v isual d isplay of your fist and improves your code proficiency. It is compact

in size, and has an easi ly read vacuum fluorescent display.
The Reader operates from an external 12 VDC source. This allows for portable/mobile or fixed

operation.
Check the AEA model MBA Reader at your favorite dealer and see all the features in this new

equipment. If your dealer cannot supply you, contact AEA
Advanced Electronic Applications, Inc. Brings ou the
p.o. Box 2160, Lynnwood, WA 98036 Call 206/775-7373 Breakttroughl
Prices and ececiticenons subject to change without notice or obl igation
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"all other gear gave us trouble...
the TEN-TEes just kept working great."

.. -

1981-82
Trans Pacific DX Expedition

used TEN-TEC OMNI-C transceivers.

-

KINGMAN REEF, PALMYRA, TOKELAU 
33.000 contacts without a miss.

As George Carleton (AD@S ex KH5K) said in a letter to
TEN-TEe .. . "12,100 QSO, from Kingman, 8100 far
me, 3100 in the first sitting with the rig on a continuous

33 hours except for 2 minute gas breaks . . . aU other gear
gave us trouble due to salt spray - the TEN-TEes just
kept working great.

"This is the most QSO s ever from Kingman and all
were barefoot. A few times generators ran out of gas dur
ing rainstorms with rigs operating on TX ... no problem
with voltage drop, and no damage. No tuners were
used ... only your rigs and (antennas). The wind blew
continuously from 20 kn ots to 50-60 knots and we liter
ally had to open the tent to let the rain out, salt water and
sprayeuervwhere, watches quit, keyers and linear (o ther
brands) quit after the first QSO - arcing due to salt spray,
but the TEN-TEes neuer euen got warm when the tent
was around 100°F

" ... American gear is best. "

The TEN-TEe OMNI-Cs went on to serve o n Palmyra
and Tokelau with equally impressive results and we thank
the group for their letters- we couldn' t have said it better.

• . 1

The spectacular performance of the TEN-TEC OMNI-C
results from the se fine features:
. 9 hf bands _ Total solid sta te- from the pioneer _ Broadband
from the pioneer _ 3 -mode, 2 -range offset tuning-receiver, tra nsmit,
ter or transce iver . Optimized receiver sensitivity . Greater dynamic
ra nge _ Optimized bandwidth -seven response curves-c-up to 16
poles of flltering - Notch filter . Noise blanker _ "Hang" agc for
smoother operation _ Full or semi break-in (QS K} _ WWV reception
on 10 MHz band - Digital readout - Separate receive antenna input
_ Automatically switched S/SWR meter _ 200 watts input all bands
_ \.OX and PIT _ Phone patch jacks _ Zero -beat switch _ Adjustable
volume and pitch stdetone _ Adjustable threshold ALC _ Front pa nel
band swilch also controls linear or antenna . Automatic sideband se
lection • Super audio quality-less Ihan 2% THD e lmpeccable sig
nal -exceeds FCC requirements _ High stability - less than 15 cycles
cha nge per degree F temp. change _ High ar ticulation keying-set to
3 mse c. rise and decay time . Compression loaded speaker _ Plug-in
circuit boards _ Operates on 12-1 4 V dc mobile, 115 / 230 V ac with
external supply . Made in U.S,A. by pioneers in solid stale amateur
radio- TEN-TEe.

See your TEN-TEC dealer
for the great All-American
transceiver - TEN-TEC OMNI-C. 'r.:eI~EN-TEC ,INC.I' 17EVIERVl l l E. TE NNESSEE 37862
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The Kenwood
TS-530S H F Transceiver

- sophisticated performance
at a not-so-sophisticated price

Paul Grupp KA 1LR
73 M<lg<lline Stalf W hen Kenwo o d an

no unc ed that t he
TS-520S was about to be
d iscont inued and replaced
wit h a new model , I was
somew hat apprehensive .
For many of us, t he vener
ab le 520 was an old fri end,
a perfect example of what

Kenwood's T5-530S.

an economical transceiver
shou ld be-short on bells
and whistles, but long on
dependabili ty and perfor
ma nce . Would the T5-5305
be a worthy replacement? I
had to f ind out, and you
just might be interested in
what I d iscovered .

For those who are not
compu lsive ad watchers,
here is a brief descript ion of
the basic featu res of the
new 530. As expected, all
amate ur bands (160-10 me
te rs) are included. The out
put stages conform to the
de facto industry standa rd
for t ransce ivers with tu be
finals-two 6146 Bs and a
12BY7 driver. Bot h analog
and digital frequency read
out are provided . The digi
ta l readout is the traditional
Kenwood blue and d isplays
to 100 Hz; the ana log d ia l is
accu rate to within a couple
k Hz . Speech p rocessor.
VOX. sem i-brea k-in CW, XIT
(t ransmitter incremental
tuning), and full metering
are all standard . The receiv
er section boasts a no ise
blanker with a va ri able lev
el control , fast or slow age,
an rf gain cont rol and at
tenuator, i-f shift. RIT , and a
25--kHz crysta l ca li bra to r.
Not a bad inventory! The
manual is typ ical of those
packed with recent Ken-
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Bottom view of the TS-530S.

Top view of the TS-530S.

On the other hand, it is well
known th at he is hope lessly
a ttac hed to the 250-Hz
filter insta lled in his 5-line
a t home!

Conclusions

What consta nt ly su r
prised everyone here who
used the 530 is how we ll it
fa res in comparison to Ken
wood's top-dollar flagship,
even t ho ugh they a re not
nece ssaril y des igned to
compete . The T$-52 05
would not compare as fa
vorably, even t ho ugh a digi
tal- readout-equipped ve r
sion reta iled fo r qu ite a bit
mo re than the 530 does!
Kenwood has a wo rthy sue
cessor fo r t he ve ne ra ble
T5-5205, a successor that
has a lot to offe r a t a rea
sonable price. For mo re in
for mat io n, contact Trio
Kenwood Communica tions,
lnc., 1111 West Walnut,
Compton CA 90220. •

Day weekend . The QRM,
pressure , and exci teme nt
were a ll the re, and it pe r
formed adm irably.

Rece iver aud io bears the
distinc tive Kenwood trade
ma rk of wide frequency re
sponse wit h a broad m id
range peak fo r added pres
ence, with or without a
good exte rnal spea ke r.
Hams wit h good ears who
have done a lot of listening
to d iffe re nt t ra nsceive rs
could probab ly pick o ut the
Ke nwood eve ry t ime in a
bli ndfold compa rison test.

I was very p leased at how
easy the 530 is to tune up. I
generally prefe r sol id-state
fina ls, but t he 530 is so easy
to tune tha t r d idn't mind a
b it. Comp laints? A partic u
larl y ra bid CW o perato r
(AC9V/1) felt that t he
50o-Hz filte r did n't have
enough u ltimate re ject ion.

notch fi lter, and digital hold
switch of the 830. On the
positive side, the 530 a llows
both CW and 55B filters to
be switched in and out at
will. Its b ig brother only ac
cepts one or the other . Per
formance? Ke nwood rates
the 530 rece ive r's i-f rejec
tion and the transmitter's
sideband suppress ion each
10 dB worse tha n the 830.
All other speci ficat ions are
the same.

How important these dif
ferences a re depends en
t ire ly on individua l o pe rat
ing habi ts and tastes. Some
may miss t he ext ra fea tures
of the 830 sorely, but others
will ba lk at spend ing the ap
p rox imate ly 125 doll a rs
more that the 830 costs to
get them . One t hing's fo r
sure-the 530 has a lot
more to offe r than t he 520
did!

On the Air

We could ta lk about fea
tures and performa nce unt il
I ran out of paper and you
ran out of patience, bu t it
would all be meaningless if
the rad io in questio n did n't
"p lay." The 530 p lays! The
530$ held a pos ition of
honor (front and center on
the operati ng desk) fo r its
e nti re stay at t he 73
Magaz ine ham station. O ne
of the th ings t hat ma kes it
so successfu l is t he sensible
layo ut of the front panel.
Every control has its own
knob - t he re are no concen
tr ic contro ls to fu mble with.
If you adj ust the ca rrier
control, you don't run t he
risk of messing up the set
ting of the m ic gai n cont ro l.
Nor will you go through an
operating sess ion whe re the
band appea rs to be dead,
only to discover that you in
advertent ly turned down
the rf gain cont ro l while ad
justi ng the vol ume! This
c lean front panel layo ut
should make the 530 a n ex
ce llent c hoice for a contest
station . O ur test was in the
summer ac tiv ity dold rums,
so the only contest we
cou ld run it in was the Field

Our 530 arrived in per
fect working orde r, wh ich is
somewhat unus ua l for
equipment from almost any
manufact ure r these days .
We immediately instal led it
in the 73 shack a longs ide its
more expensive brother, the
T$-830$. The fi rst thing that
st rikes you abo ut these two
rigs is thei r sim ila ri ty. They
are built on exactly the
same chass is and housed in
t he same cabine t. Even
the rea r panel holes are
punched in the same p lace,
so the 530 has a few empty
spaces where the 830 has
jack s.

The similar ities between
the 530 and t he 830 a re
more than skin deep, how
ever . They sha re ident ical
fina l sections, power sup
plies, vfo, digital readout,
and rf boards. Almost a ll ac
cessories a re completely in
te rcha ngeable, mak ing the
530 a logica l choice for a
b a ck u p rig in an 830
equipped station. Mo re
over, most of t hese acces
sories will also mate with
the di mi nut ive T5-1 30 5.
5uch interc ha n ge ab ility
th roughout thei r enti re li ne
of HF t ra nscei vers is a
thoughtfu l step whic h
might cost Kenwood a few
sales of accessories to own
ers of two or more of thei r
rigs. It will payoff because
Kenwood will ea rn the loy
alty of customers who don 't
wish to rep lace the enti re
station each time they up
grade to a new tra nsceiver.
Another b low aga inst
planned obsolescence!

wood equipment-good
operating instruc tions and
e no ugh sc hematics a nd
block diagra ms to ge t you
into trouble. A complete
se rv ice manua l is also
ava ilab le.

The 530 is not q uite a ca r
bon copy of the 830. In the
bells-and-w hist les depa rt
me nt, it has an audio rather
tha n an rf speech processo r,
and it lacks the transve rter
jac ks, VBT, tone contro l,
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Sam Rappold W B6ZYK
PO Bo~ 4678
379 Brice/and Road
Redway ( II 95560

Folded Unipole for 160
- Top-banders, take notice!
Here's a top-loaded radiator

with the government's seal of approval.

T he more you consider
and study a ntenna

phenomena, the mo re you
become fasci nated with the
flow of ideas about radia
tion devices and their possi
bilities. Here is just one
such interesting antenna
type along with its develop
ment, which occurred step
by step using a lot of pub
lished antenna information
and much on-the-air discus
sion and revelation.

This is an unco mmon but
very effective antenna type
that cou ld interest most
low-freq uency hams. Zon-

,,
I,,,

Fig. 1. Basic folded vertical.

LQW-I rHO

Fig. 2. Series umbrelfa.

ing height restr ict ion s a re
admittedly something else,
though this antenna idea
works well at even a 35'
height restriction. It works
somewhat better at 70' to
130' - and even to 200' if
you can arrange it. And,
conveniently, it fits most
real estate situations. So, it
isn't necessary to miss out
on the fun of Hj()-meter op
eration because you don't
have room for a full -sized
ho rizontal antenna .

Now , short antennas
have been proven less effi
c ient than fu ll-size reso na nt
antennas even though the
fo rmer often prov ide fai r to
good communications on
occasion. The top-loaded
fo lded unipole (TLU) is a
form of shortened antenna
that is constructed by fold
ing down the vertical por
tion to achieve low reso
nance (because of some
height limitation). while in
creasing resistance and

'''GI<-l
"HO

Fig. 3. Crounded umbrella.

bandwidt h and retaining
most of the properties and
benefits of a high radiator
(see Fig. 1).

lots of hams have exist
ing towers, poles, trees, or
buildings from which to
hang this efficient, effec
tive, broadband, and easy
to-use-and-adjust antenna .
And, happily, this is a low
cost way of getting up a
really good low-band redia
tore-a real problem for
most hams on city-size lo ts;
a 30' to 50' TV push-up mast
works well in this configura
t ion.

The TLU is just one of
many types of vertica l an
tennas . It uses top feed and
loading, which gets the an
tenna current up in the air
where it belongs for maxi
mum radiation efficiency.
It differs from the series-fed
vertical (Fig. 2) that is fed at
the bottom, and is coil
loaded at the bottom, ce n
ter, or top . The TlU is
similar to the " umbre lla"
vertical that is grounded
(Fig 3), then fed at the top
via the sloping guy wires
which come down nea r to
the ground adding length to
the system and thus lower
ing the reso nant frequency
while simu ltaneously feed
ing t he antenna . This TLU
gives considerably higher
impedance to the antenna
structure than does the
series- or gamma-fed ver-

tica l (Fig. 4), a most impor
tant cons ideration. The TLU
is a grounded vertical struc
ture (Fig. 5) that is simple,
follows the ba sic engineer
ing principle that simplest is
best. and easiest. This an
tenna is remarkably free of
bugs.

This article covers my ap
plication of the radiator
designed by the US Navy
at the Corona, California,
antenna range for ship and
shore use . Navy Capta in
Pa ul lee (ex·K6TS) de
scribes the principle of the
anten na type in his book,
Vertical Antenna Hand
book , pp. 28-31, published
byCQ

It is a very low-angle and
broadband vertical. Mine
has a 4OQ-kHz bandwidth
and I have worked the
world with it on 160. It also
performs very well on 40
and 80 at a 70' height. On
160, this vertical (a t 70')
tunes with either just a
series variable capacitor
(whe n the resonant frequen
cy of the entire structure is
3/B-wave, 160' to 200' total)
or by adding a coil to
ground the feedwire with a
ceramic rota ry switch,
forming an L network. This
may be necessa ry with va ri
ous antenna heights, vol
umes, grounding systems,
etc., and is required on 40
and 80 to resonate the
structure.
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Speech Processor RF-670
DAI WA innovative think ing led to the devel
opment of the RF-670 Photocoupler Speech
Processor. Its unique design gives your sig
nal the boost It needs to cut uuouqn
bo thersome QRM Gel RF-type processing
performance With the RF-£70'seconom IC
ph ot ocoupler oesrqo .

MICrophone: Erectret Conden se' type . Conllnu
OUS Operllhng Time: 5 hours mtmrnum e Charging
lime: 8 hours mil ' • Usable DIstance: 35 teet .
mIc rophone to sensor . Po_r requirements: Con
[I olle, - 13,8 vdc Mrcroprtone 2 5 vd c.in'
30 m,

C lopping Level: 20dB rna• • Frequeocy response:
3QO-3000Hl C 10dB ) · Clipping Threshold: sees
lhan 2mV al 1kHz . Bandwidth: 2400Hl at 6dB
down . Distortion: less than 3'<!>a l 1kHl . 2OdBchp .
Output levet: 40mV rna> . Mikeimp.:600- SOk ohms .
Power requirement 13,Sv 6Oma . Dimensions:
9O x25 .9Jm m

CNW-S18 - Frequency rang.: 3 5-JOMHl ,"cludlng
WARC bands . Power rating; l kw CW CSO"b duty) .
Output Impedance: 10-2500 ohms tcoeatanceen •
tnsertion loss: less man 5 dB
CNW-418 - Same as abOve except· Power ral;ng:
zoo watts CW

Manual Antenna Tuners
CNW-S18 / CNW-418

The serious amateur wants to achieve the
best antenna match possrbre. tnat's why
DAIWA offers two manual antenna tuners
tnat max.rmza power transfer-and o tter
cross- needle metering as well

Frequency range: 3 5-30MHl ,"cludlng WAAe
Dilnds . Tuning Time: le-ss lhan 45 secoods e Power
rating : SSB - 2 5kW PEP. CW· 1kW (SO....duly). AM 
SOC! walls, ATTY, SSTV - SOO .....IlS. Output lm ped-
ance: t5-250 ohms (unbillill1Cedl • Dummy Load:
100 watts 1 mmllle (mstil iledl • Metering Ranges:
F<)Iwa,d power - 20 ,200 2000 watts, Ref lecled
power - 4 40,200 watts, SWR· 1 1- ml ln lly . Power
requirements: 1r -t svoc in' 200 ma

Active Audio Filter AF-306
By etectromcatty filteri ng unwanted signals.
the AF·306 gIves you c lean. distinguishable
copy Featunng Its own In tern al speaker.
the AF-306 Acuve AudIO Filter is easy to in
stall. easy to opera te

CN5 20 • F.equen<:,: , 8-6OMHl • Po_r range:
Fo, .....e-o 200 l k..... aeuectao 400 .....aus « Detection
Sensitivity: 40 "'<111 5 minImum · Accuracy: '10 • at
tUIi scale . Dimension" 72W > 72H > 950 m m
CN540 • Frequency Range: 50-150MHl • Power
Range: Forward 20 200 watt s. neuecteo a 40wal1s ·
Detection Sensotivity : 4 walls m inI mum . Accuracy:
'10% at t,,11 scale . Dimensions: same as CN-520

CNS50 - Frequency Range: 144-250M Hl • Power
Range: Fa'wMd 20 200 watts. senec tec 4 40 wall s .
Oetec1ion Sensitivity : 4 ...ans m inImum · Accuracy:
' 10' , all,, 11 sca le . DimensioM: same as CN· 520

Input 28v t4v rTI,l . ) • Output power. 1 wall 8
otlms • Distor1ion: le-ss lhan 2"• • S N ratio; better
man 5O<:lB . Low CutFilt("rS:~l. 8(l()--ll . 1lOOHI .
H igh Cui Fillers; 1HXIHl, 1600Hl 2500Hl

• REVOLUTION IN CONVENIENCE
DAIWA announces an all-new lineup of high-quality amateur radio innovations.

Cross-Needle Meters Automatic Antenna Tuner Infrared Cordless Microphone
CN-S20 / CN-S40 / CN-SSO CNA-2002 RM-940

OAIWA cross-needle precision 1$ now aV311- Leading the way In convenience is the DAIWA IngenUity IS also evroent In the RM -
ere In a compact case Get torwarc power, Daswa CNA-2002 25 kW (PEPl Automatic 940. an m uareo cordless mobue micro-

reflected power and SWR readmgs at a Antenna Tuner Cross-Needle Metermg and phone system Acdro and transm it receive
ngle glance - tro rn a meter tnar fils any- optim um matching In under 45 seconds SWltchmg are ca-ned on a sale mnared
here' make rt tne pertect comphmeorto any state- beam. Experience the freedom 01 cordless

o t-tne-art amateur station. mobile operauon. Ask your Da.wa dealer for
a demo loday'

-

DA500 - Gain· 27d13 al 141iM Hl , 55dB itl 44QMHl .
Length: %Om m e Dual Blind
DA100 - Gain: 4 1dB . Length: 1.36Om m . 146MHl
DA.2oo - Gain: 520B . L("nllth: 1 870m m . 146MHz

UHFIVHF Mobile Antennas
Premium qual ity. high-gain design. Special
(lit-over feature for added convenience,

~mcm 858 E. Congreu Pllrk Drive
<O"MllalUtlOllS CentervIlle. Ohio 45459

E.clus>ve US AgenlS 10' tnese Da,wa prococts Deale< mQulry InVIted
r

Gutter Mount
GMSOO - Frequency Rllng e; 1 8MHl-500MHz •
Po_r Rlilltn'.l : 1kw • Dimensions: 86W > 54H . 370
mm

DAIWA
Amateur Radio Innovations



Fig. 5. High-Z umbrella (to~foaded folded unipole, or nul.
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Fig. 4. Gamma feed.

The structural basis for
t h is TlU vertical is a
grounded metal tower, tree,
po le, building, or wood
tower of from 30' to 200' in
height for the teo-meter
band, but shou ld be as high
as possible to reduce losses
and to lower radiated wave
angles. We can't always
have a tower of optimum
height for one reason or
another, but a most effec
tive radiator c an be
achieved with thi snu pr in
ciple.

Height, tuning, and load
ing can vary considerably
with a nu for efficient, ef 
fective performance and
ease of adjustment. This
radiator is simply a big,
grounded, closed-loop, sim
ilar to any folded antenna,
of up to a full wavelength in
circumference, much like a
grounded quad or triangle.
The sloping (and loading)
feeder and top guys de
scend at just under a 45°
angle. The sloping line thus
becomes part of the radiat
ing portion of the antenna
itself , much like the (higher
impedance) " umbrell a" ver
tical that is fed at the bot
tom (series feed). In both
cases, the top guy(s) bonded
to the tower top increase
the radiator 's length and
lower the antenna's reso
nant f requency .

The feedline (and any
top-loading guys) descend
to guy posts (trees or other
guy anchors) at about ten
feet above ground . Any guy
angle higher than 45° in
troduces horizontal compo
nents into the radiated
signal. The higher angle
may better suit the pur
poses of those hams seek
ing higher-angle coverage
for close-in contacts of
under about 1000 miles. For
serious OX work (low-angle
radiation) a less-than-45°
angle is a must. Further, the
TlU has a considerably
higher impedance than the
series-fed vertical. Top
loading guys, long used by
commercial and military

stations, raise the imped
ance to over 50 Ohms, a
highly important and desir
able factor . Resonat ing the
antenna of course increases
radiation efficiency. Q of
the TlU is low-the band
width is about 200 kHz with
only one feeder-guy. With 4
or 5 such loading guys,
bandwidth is near to 400
kHz on 160.

The vertical portion of
the antenna (a tower) can
be simulated by hanging a
grounded wire from any of
a variety of structures
(trees, build ings, etc.) and
the feeder wire brought
down at the 45° angle. A
tower with beam atop sim
ply becomes a more top
loaded vertical, the beam(s)
increasing "top-hal" capac
itance loading and further
lowering resonant frequen
cy. All this, in combination
with some sort of ground
system, has proven to be a
top performer on all three
of the low bands.

Vertical polarization has
consistently proved to be
optimum over the years
under all sorts of propaga
tion conditions on frequen
cies below about 8 MHz for
more than, say, about 3000
miles. Any horizontal an
tenna on 160 meters would
have to be about 130' up
(l /4-wave) for consistent, ef
fective OX work beyond
about 3000 miles. This isob
viouslv not an easy height
to attain in urban areas,
consequently, the desirabil
ity and need to go vertical
ly. This nu is not only a

top performer on the lower
frequencies but is a very un
complicated structure.

Inasmuch as the high
current portion of an anten
na does most of the radiat
ing. get current up at the
vertical 's top. In the nu,
the drooping and radiating
guys do this current raising
well even when the vertical
tower is not very high, but,
of course, the higher the
better (up to 5/8-wave high).
A top-loading coil in a coil
loaded vertical is a lossy
device and acts like an rf
choke, though the coi l
loaded and series-fed verti
cal can be very effective
within itsnarrow bandwidth
of 15 to 18 kHz on 160
meters.

It is, of course, a bit of a
chore to have to run out in
the back yard to ad just the
base-matcher in the cold,
wind, rain, sleet, snow, and
maybe trip over lawn furni
ture, etc., or fall into the
swimming pool in the dark
(160 being a nighttime
band ), not to mention mos
quitoes, stray dogs, etc.
Thi s, to me, seems to be the
hard way to QSY beyond
that 15 to 18 kHz and still
keep your solid-state finals
happy (low swr). Besides, by
the time all this has hap
pened, any OX pileup has
gotten bigger and deeper.
Imagine operating in a con
test this way, all over the
band -all night.

This nu is a real conve
nience and can be adjusted
right beside you in the

shack. While any artificially
loaded antenna is a com
promise, this wire-loading
using folded-down sloping
and radiating guys is a least
lossy compromise. This
configuration becomes a
sort of multiple-sloper, and
acts as a 2-element driven
array with maximum radia
tion (and some gain) along
the tower-to-guy axis.

These guys descend to a
point about ten feet above
ground to where they are
secured to guy posts, trees,
etc . These guys are bonded
to the tower top, and con
tinued down the tower,
bonded to the tower every
few feet, down to ground
level to be bonded in to the
grou nding system-fenc
ing, meta l well-casing, etc.
Con nect these to the shack
ground, rad ials, screen, e tc.,
to complete the ci rcu it and
minimize losses which wil l
make the system more
broadbanded. These guy
w ires and/or feeder are t ied
together at the guy posts'
level by a ski rt wi re which
further adds capac ity to the
structure and feeds directly
into a matching network.
See Fig. 5.

I feed this antenna not
from a gamma match de
vice at the tower top as
recommended by the de
velopers, but from the skirt
wire as it passes near the
shack window about ten
feet above ground It is fed
directly using an swr bridge
through a series-variable
capacitor (about 500 pF)
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Tribander
The Rugged, Reliable 10, 15, and 20-Meter
Yagi You've Been Waiting for Is Now
Available.
Thisexciting new tribander sets the pace for depencbble performance
with its two in one trap design - and the solid construction you've come to
expect from Hustler. In fac t, itsdurable design isportlo ltv based en
concepts used in the time-tested and world-renowned Hustler 4-Band Trap
Vertical.

The 301M is the smallest full-feafured trlbander available loday. It
offers excellent trent to back ratio coo SWR at resonance. Plus, it is
engineered to provide the widest possib le tx:mdwidths with superior
power handl ing capacity.

A special heavy-duty saddle prevents mechanical d istortim. Althoug>
light enough to ship UPS. and enable use of smaller. less expensive rotors,
the 3-TBA can manage windloods up to 100 MPHllts turning radius ism iy
14 feel.

All in all . you cent surpass the Hustler 3-TBA for top trlband quality:Hustler
- stlil the standard of performance.
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Fig. 8. System bandwidth.

and delight yourself with
the resul ts. as many of us
o ld-timers have. So in spite
of wha t the expe rts say
about groundi ng systems.
just get dow n whateve r
metal you can. The re is a
great dea l of testimony and
ev idence about the val idity
of these grounding ideas .
Every little bit of bu ried
metal will payoff .

My " loo p" is approxi
mately 3/8A. wave in cir
cumference. tuning fully
with only a series capacitor
of 1500 pF total. For larger
or smaller " loops." an l net
work may have to be
formed by switching in a
coil from feeder wire to
ground as shown in Fig. 5

This also will have to be
done on 40 and 80 meters to
resonate the TlU to those
bands . The coil should be
tappable. mine is 50 turns
of #16, 2" diameter x 5"
long Or. try using you r
commercial tuner of what
ever type . I have success
fu lly used pi and pa rallel
networks as wel l. This wi ll
give a 1:1 swr across the en
tire band . With my feeder
plus fo ur top-load ing guys
and skirt wire, the band
width is exce llent, as shown
in Fig. 8.

I have t ried various
gamma-feed systems with
t his Tl U with on ly fai r
resu lts . Th e o n-the-ai r
re ports we re mate rially in
c reased (3 S-units) both
loca lly and on fa r OX by
feeding the skirt wire rather
than using a gamma-feed.
The bandwidth becomes
more than doubled with the
same structure, which gives
still better overall perform
ance.

Even though an antenna
can be properly matched
and loaded, that antenna
mayor may not radiate the
rf at desired angles . By fold
ing down and. in a sense,
diminishing by about half
the vertical structure. this
TlU method does not seem
to materially degrade low
angle performance of a ver
tical antenna. Further data

grou nd by 14 grou nd rods
st rategica lly placed (F ig. 7).
Four more rods were put
down around the tower ten
feet from each other and
from the tower. O ld iron
pipe (4' lengths) wi ll be
quite adequate .

To extend this grou nd
plane as much as possible
within my circumstances. I
even stapled four 1 35'
radials to the side of my
wood-frame house. I put
them just a few inches
above where the cement
foundation joins the wood
en house sid ing. a few inch
es above ground . and
sp a ce d them about 2"
apart. These also could be
put up under the house
eaves . The idea is to make
that ground plane as exten
sive and dense as possible.
All this means longer OX
paths and contacts for your
signa l. The rig will load and
perform better, too .

The re are those experts
who claim that an extensive
ground system will add
noth ing to the rece iving
capabi lities . But it has been
my experience tha t a fter
the nin th rad ia l was put
down I sudde nly began
heari ng OX tha t I had not
been ab le to hear befo re
and that OX which had
been regul arly hea rd before
became c learer ( less
"watery"). mo re d istinct,
and st ronger.

Some have even buried
large masses of meta l like
o ld car bodies. copper tubs,
tubing. pipe. meta l mats,
fenci ng. etc .. obtained from
a junkvard. And. of course.
connect to you r lawn sprink
ler system (and maybe that
of an obliging neighbor),
metal water pipes . and
fences . I have worked hams
with radials laid in their
swimming pools or put
down a well casing who get
top results even though the
antenna theorists belittle
such ground systems.

Try studying your situa
tion at length. be adven
turesome and imaginative,
and you may well su rprise

..
•••

and to bring down the angle
of rad iation . The grounding
system may consist of only
one ground rod . particular
ly in c ircumstances where
the re is not access to even a
tiny patch of soil ground.
but the grounding system
should be as extensive as
possible.

The first step in establish
ing a ground system is
usually to install one or
more ground rods, then add
as many quarter-wave radi
als as possible to the tower,
up to about 120. Some an
tenna experts claim that
radial s do not have to be
any longer than the physi
cal height of the tower. and
do not necessarily (and
ideally) need to be laid out
symmetrically similarly to a
fan or uniformly-spoked
wheel. Also, that it is better
in the case of a less than
1f4-wave vertica l to have.
say. 20 H8-wave radia ls
than to have 10 1/4-wave
rad ia ls.

I am on a city lo t. 50' x
100 ', with the tower in the
exact center of the lo t. I've
"coppe r-p lated" the entire
lot with 51 82' radials (O.15A.
on 160) spread out as sym
metri call y as poss ible and
curved a rou nd clo ckwise to
fit onto my lo t (Fig. 6) Then,
cove ring t he entire lo t, is a
3' mes h ground sc reen la id
down over the bur ied rad i
als -under the house. ga rd
en. and unpaved d riveway!
O h, what a job! But the re
sults make it all worthw hile
to the striv ing. resourcefu l,
dedicated ham.

The wires become inv is
ible when they sink down in
the earth from the original
burial depth of 1" to 2" to
more than 6" after the first
rains of the season. All of
this was secured to the

..""

•••

•

it
•

Fig. 7. Ground screen and
ground rod installation.

with three 500-pF fixed
capacitors added as re
qui red by a ceram ic ro ta ry
switch.

All this has raised my
signal by three S units on
local and lo ng OX contacts .
The swr bridge is grounded
to the station ground sys
tem and is connected by
heavy cable to the ground
ed tower, all of which forms
that big grounded loop.
Spacing of the tuning ca
pacitor plates of the match
er can be of the receiving
type for power up to 200
Watts de input. The higher
impedance of the antenna
makes it more flexible and
easier to adjust.

The grounding system of
a vertical radiator performs
like the other half of a
balanced antenna . As with
most vertica l radiators, the
ground system is indispens
able in balancing the system
prope rly. fully grounding
the vertica l. and increasing
conductivity of the sailor
ground plane as much as
possible to reduce losses

Fig. 6. Radial installarion.
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is also the " p ipel ine" phe
nom eno n to be considered.

After more than 50 years
of ham radio and watchi ng
varia t ions of ba nd cond i
tions o n 100, it becomes ap
pa rent that cond itions va ry
very w idely even during a
single hour of nighttime
considerat io n. This type of
grounded antenna (TlU)
has been a fine if not out
standing performer, and is
well worth trying.•

"Nation's Largest Total Communications Distributor"
P.O. BOX 3300 . TERRE HAUTE, INDIANA 47803

TllEE 01>
POLE

SATELLITE
TELEVISION

SYSTEMS
WE WILL NOT BE UNDERSOLD!!

Complete Systems, Antennas,
Receivers, lNA's & Accessories

CAll US TOOAV! -'"

812-238-1456

antenna would thus be vi n
dicated and saved from un
warranted changes.

So, do you rself a big
favor and be slow of ante n
na judgment on 160, a band
of continual amazement,
co nfo und m ent , and strong
personal reactions. A nd
another thing: On 160,
those " openings" can be
greatly selective, occurring
o nly in some areas of any
given state or region . There

~HO

Fig. 9. Simula tion of a meta l tower.

WIT" 0 "
w lT"OUT
S K,IIT w ,IIE

th i s TLU st ru c t u re fo r
receiving because there is
900' of w ire and metal sur
face up there in the air
which seems to capture
more wave-front energy
than do the low receiving
antennas of severa l types in
use here. QSB does not
seem to be as cr itical ,
ei ther, as w hen using those
low receiv in g antennas, per
haps also for the same rea
son (sloping feede r and
guys).

In considering antenna
performance in the case of
160 meters, there is the
tenden cy to pa ss judg
ment quickly after only a
short trial, giving a fa lse or
incom plete impression of
ac tual performance po ten
ti a l , p a rti cularl y ·u nd er
" cl osed" band condi tions,
and no t being m ind fu l o f
the variations - h ighs and
lows of propaga t ion condi
t ions. Rece iving and radiat
ing phenomena should be
observed over a sufficient
period-a week or month
to allow for the inevitable
change in propagation

At t imes I have wondered
if any of m y rf was going
anyw here, but because I
wai ted to make structura l
changes for some reaso n
(weathe r, no t ime, o r being
just lazy), propagation con
di tions wou ld change, the
160 band would suddenly
open, lo ng-sk ip OX would

. .
come roanng In as occa-
sionally happens on 160,
and my calls were answered
with big signal reports. The

may conf irm this .
I keep large maps of the

northern hemisphere and of
the great c ircle on the
shack wall beside me, and
pla ce c o l o r e d -h e ad e d
dressmaker's pins on the
maps when contacts are
made on 160 to record and
check performance of my
rad iated signal s. Intere st
ingly, it became very ev i
dent that in the d irect ions
along the tower-to-radiating
guy axes the t ransmitted
signa l is maximum, w ith
various diminished reports
from between those axes.
Conseq uently, it would no
doubt be a more uniform
signal pattern if up to 12
nearly equally-spaced top
radiating guys were in
stalled in order to better
cover the ent ire 360°. I
have ye t to try t hi s.

Uti lizing wood towers,
poles, bui ld ings, t rees, etc.
(Fig. 9), from which to hang
a TlU, makes for an unob
trusive antenna, especially
when a tree is used, which
larglv hides a TlU. This
antenna also can be hung
from a build ing of suitable
height or be tween bu ildings
if necessary. This TlU has
proved over the yea rs by
m any to be a flexibl e and
most worthwhile antenna,
and its only lim ita t io ns
have occurred w henever
the band is not open (long
sk ip) to my area.

It is an effective OX
getter when the top band is
open. Further, this is not a
noisy receiving antenna as
are most solely-vertica l an
tenna st ruc tures. This is
probably because of the
40° slan t ing guys, wh ich
pick up less no ise (whic h
generally is vert ica lly po la r
ized, thus readi ly f looding
into a vertlcal.I

Whatever remnants of
noise do get picked up are
cut out with audio filters
plugged into the output
jack of the transceiver. So, I
am hardly even aware of
QRN. (See m y article in 73
Magazine fo r February ,
1980.) Besides, I l ike to use
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- BAn CHART

TOWER WIDTH D''''''
"<0' 12" . 12" "'-
fB <I;56 JO" • 1lI" ,, '
RS"sa JO" • JIll" 4 1'> •

~Hi'8 18" . 18" 0 -

FB-6l1l 3 ' • 3 ' " '

~R\Hi lll J ' • J ' " '
ST·778 ,.,- .....
RB 778 J\\ ' ,3 1> ' "-

TT-45B
Features :
Mal<. Height: 45'
Min. Height : 22'

W eight: 250 Ibs
W inch : 1200 tbs .

Cable: 4200 Ibs.

No Guys reouired

w hen mOunt ing

agillnst eve o f
hocse

For completely

freestand ing ,..,._ _" ''"'''''~
installation, use '~.'.l;:.f

RB-45B Of FB45B ~:.:J

below .

j
•

•

•
\,

W INO LOAD ING

5 FFe wer He'g ht q t

" .. SquareST-776
"

.,
Footage

f' M T 61B " .,
Based on,. " 50 M PH

I TT 4 58 " ".- "
W ,nd

FACTORY DIRECT -

56749 5
'ACTOlIl'l'DIKeT

Ma_, Height:.61 ' ..
•

IM in. Height : 23' I, ~ . ,' o n

W eight: 450 Ibs. I

W inCh: 1200 lbs. I
Cable: 4200 lbs , ,
No GU yS reqUIred •

wtten mounting 6" 0- 0 .

against house_
"For completely ~

h eestanding in- •
stallation. use • ,
RB61B of ' j L

FB6\B b"OW \ HJ

MT-61B
Features:

W, lson SV11em. use, ~ h'9h . , ••"glh ca ,bo" .,ul lube manu fa<; l uf.d e,pec,all v for W,lson Sy.t.ml . It il
25% ".o"ge, tha" co,,"""t,onal p ,p.. . T .... lOb' ng . Ol .. used" 2" & 3 ,," ·.095; 4 "" & 6" -. 8" · .134.
All t ub,ng .. cold d ,p g" lva""ed , To p secho" .. 2 " 0. 0_ 10 ' p ,o pe' '010 ' a"d anI ..""" mou nl,ng.

is

6 " o.o.

I
f

\..
•

r,'",.'
,,--,~+

I

,- '.:
00. "

Mal(. Height : 77 '
Min . Height : 24 '

Weight: 700 Ibs.
Winch: 1500 Ibs.

cable: 6400 tbs.
Bequhes RB·n B &

will be totally
freestanding

Recom m end ed
Rotor : High Gain
a orc.araee

WILSON SYSTEMS TOWERS

ST·nB
Features:

Tilt'''" II'" to we, 0"'" 's "
one-rna" tJ , k w lHl ttll' WoI ·
son bases . (Sho wn ~I)()v" rs
th.. RS 61 B R otor ' s nO l
,nclu d ed I

Th.. RS S" rr,, \ W,IS cr-..gn..d fa ,
' h,) Amate Uf w ho "",,, t, t he ;,, 1<1
...1 con~ ..n,en(" of tw m g ahl,. to
wO' k On Ih" .O lor h o m th~

qlound posu.on Th IS se""s 0 1

oases w .1I qsve Ih a t e"Sf' p lu ~ ' 0
l ate the complete toWt'. and "n·
I..nna svstem h v rne use 0 1 a
heavy du l V th , u SI !le afI n g at the
base 0 1 Ihe l OW'" m o u ntm g POSl 
non. wh ,le , I,ll bem q able to 1,!t
the towe, o ver when desormq 10
rnak,· chances a ll th e an tpPHh l
, y s t" m,

RB-45B _. 144 lbo.. .'289~

'---' RB-BIB • . 229 lbo... '379~ L..._
RB-nB •• 300 lba••• 'S69'!lS

r1100 Yf!T~§R!'!_

The TT 45 B and MT -6t B com.. complel" .... ' Ih hou.. b.ackel and hInged baw pia'. 10' ag'ltnsl-ho uM
mounltng fa. lorallv I , ...."and,ng ,n"allallon . uw . " he. o f Ihe 1I11 'ov", b awl .nown b"low.

The ST -77B cannol be mounled aga,n., Ihe hou... and m ull be uwd w l1h Ih" ,o la"ng " II-oye. b_
RB-77B sho wn below ,

P" CI'S EIt.-.;I' ..... 9 -1--8t Ih,,, 9 ·30-81
Spo>c,I 'ca l ,ons Subl""'l 10 Cha""" W,lhouI NoI,v

ORDER
FA CTO RY DIRECT
1-800 -634-6 89 8

FIXED BASE
T he FB Senes was d eSign ed to
p.ov,de an econormces m ..l h od o f
movong th.. 10Wl" a way from tne
hou SO" II w ,ll so n p or t the t ower ,n
a c ompl l' t el v Iree-sla ndong veencar
po.. I 'On . w h ,le also hav,ng t h e
caoemt.nes o f t, ll mg t h e tower
over 10 peovrde a n easy access 10

th e a ntenna T h.. ro to r mou n ts a t
the to p o f the towe, on Ihe con.
ve nnonar manne" and w, lI n ot ro 
tate the com p ie Ie tower .

FB~5B .• 112Ibs... "209 9 5

FB·81B.. 189 lb• . . . "29 9 9 5

TILT-OVER BASES FOR TOWERS 1
ROTATING BASE



WILSON SYSTEMS INC.MULTI·BAND ANTENNAS

WV-1A
4 BAND

TRAP VERTICAL
(10 · 40 METERS)

No band switch ing
necessary w ith this
vertical. A n excellen t
lo w ca st O X antenna
with an electrica l quarter
wavelengt h o n each band
and low angle radia t ion.
Advanced desig n
provides low SWR and
except ionally fla t
response across the fu ll
w idth o f each band.

Feat ured is t he Wilson
large d iameter H igh·Q
traps wh ic h wi ll maintain
reso nant points w ith
varYing temperatures an d
humidity.

No te :
Radials are req uir ed for

peak operat io n,
rsee GR · ' below)

Eas ily assem bled , the
WV-1A is supplied w ith
a ho t d ipped ga lvanized
ba se mount bracke t
to a ttach to vent pip e o r
to a mast driven in the
grou nd .

•

I
I
i
I

,

I

,
Ii

S PEC IF ICATIONS
. 19 ' to ta l heiqh t

• Se lf supporting - no guy s
required

• Wei gh t "':' 14 Ibs.
• Inpu t im peda nce: 50 n
• Po wer hand ling capabil ity :

Legal Limi t
• TW0 H igh -Q traps w ith large

d iamete r coi ls
• Low angle radi at ion
• Omn id irec t io na l

pe rfo rm ance
• Tape r swaged alum inu m

tu b ing
• Au tomatic bandswitchinq
• Mas t bracket furn ished
• SWR . Lt : 1 o r less on all

ba nd s

\1,

GR-1
T he GR -l is the complete

ground rad ial ki t for the WV
lA. It consists of : 150' of 7/1 4
stranded a lum inu m wrre and
heavy duty egg insulators, m
stru cnons . T he GR · l w ill in 
crease the eff iciency of the
GR · l by prov iding the correct
counterporse.

i

, 215 lb•.
, \ 00 mph
Coa.i.1 Balu"
{,,,pp lle dl
53 1b>,
6 21h,

W,,,d 'o . d ong a t 80 " ,ph , 114 Ibs
A" e m b led we igh' I.pp , o.) _37 1b,
Sh, ppong ",,".gh' 1• .,., ' 0 . 1 _42 1bs,
0 "~C1 52 o hm foed no ba lu n ,.qu lred
M"xom u m Wind , u",i va l 100 ml-'t,

A" emb l. d _ ,gh t lapp ,,, . )
Sh, p p.ng ",,",gh' lapp",.)

Wind Lo.<ling@ 80 m ph _
M• • ,mum wind """v.1
F...d me ,hod

ORDER
FACTORY DIRECT
1-800-634-6898

WILSON
5 YSTEMS./NC.

---.-"~--

1421-28
Leo",1 L,m ,t
Up t o 8 dB
1 .3 1
50 ohm,

20 "B 0' ''''''~'

142178
Leljil l l im "
U"'09dB
1 .J 1
50 ohm
20 d B or be,,",

o~"'I
•

~p.C~~C", • ......1>' ..\."'1o 0 "

~
~

•

---~-"'-- ------- -.~ "---......... 1 #

SYSTEM 33 ...... ~ IN STOCK-

Capeb!e 0 1 handl ing the Legal Lirr ut , the " S YSTE M 33" is the fi nes t compact tr i·bander evau
able to the amateur, Designed and prod uced by one of the worl d's la rgest an te nna m an ufac tu re rs ,
the trad It io nal qualit y of wor km an ship and mate rials exceus w ith the " SYSTE M 3 3 ", New boo m 
to -elem ent mount consrst s of two , /8 " th ick formed alum inum pla tes that wi ll provide m o re
clamp ing and hol ding strength to prevent element m isa lignm ent . gooenor c lamp ing power is ob
rained WIth the use of a rugged 1/4 " thic k aluminum pla te for boom to m ast m ounnnq . T he use of
la rg" d ,ameter Hiqh-O traps In t he " S YSTE M 33" m ak es It a hiqh perform ing tri-bander and at a
very econom ica l price, A comotere step -by -step illustra :ed Instruc tion manual guides you t o easy
assembly and the lIghtweight anten na makes installa t ion of the "SYST EM 33" qu ick and simp le .

SPECIFICATIO NS
Soo,n 10 0 "0"9Ih) 2" , 14 '4"
No, of e,"m on t> 3
Lon ,!",t ele",~nt 27'4"
Turn ,ng ,ad ,,,' 15 '9"'
Ma ..mum m . , t d,""'~'o , 2" 0 _0
Su , f,ce ar". 57",h ,

,---=-==-----,

ADD 40 OR 30 METERS TO YOUR
TRI-BAND WITH THE NEW 33-6 MK

~ IN STOCK -
Now you can have the capabilities of 40 ·meter o r 30 meter operation o n the System
36 and System 33. Using the same type high qu ality traps, the new addition will
offer 200 HKZ of bandwidth at less than 2 :1 SWR . The new 33-6 MK will fit your
present SY36 or SY33, and using th e same single feed line.

f,1 " " ", ,,," <low," on p ut
Ga ,n 101"<1 1
VSW H .H ,",onan<e
I n l<le cla n ( e

'.'S R''''Q

- .>

SYSTEM 36
t-- ~.....

B,1nd MH'
M...m um POW"' in p u t
G"n Id Bd l
VSWR @I ,",o"o"ce
Im,,"d~nc"

F i6 R,too

- IN STOCK -



Rotx>rl B Grove WA4PYQ
Grove f nlerprises. Inc.
R/. I , Box 156
BraHfown N( 28902

-

The VIZ WD-747
Digital Multimeter

low cost plus high performance equals success

* YOU ASKED FOR IT *

and accuracy to ± 1% of
the reading plus 2 dig its.
Current across the resistive
circuit under test is ex
tremely small (a fra ction of
a m i lliampere on most
ranges), w ith open-circuit
voltage less than one volt
{e x c e p t 2 3 volt s on
200--0hm scale).

Direct curren t m easure
ments are also divided into
five ranges: 200 uA, 2 mAo
20 mA, 200 mA, and 10 A.
Resolution is 0 .1 % and ac
curacy is ± 1.2% of reading
plus two d igits. The current
scale is fu se-protected from
accidental voltage applica
tions, and a spare fuse is in
cluded .

Either PNP or N PN tran
sisto rs m ay be m easured for
current gain (hfe) static for
ward current transfer rat io.
Direct readout is prov ided
on the d igita l d isplay.

Three distinct features of
the V IZ WD-747 made the
greatest Impression to this
reviewer: the cr isp, con
tra stv LCD displ ay, the
rapid settling time on all
ranges, and the w ide selec
t ion of m ea surement
ranges. all neatly grouped
and color-coded for rap id,
goof-proof selec t ion.

At $89 .95 suggested re
tai l, the V IZ WD-747 is a se
rious contender in the f iel d
o f l ow -co st . h igh-perfor
m ance test inst ru ments. For
more info rm at ion, contact
VIZ Manufacturing Co., 335
E. Price St., Ph iladelphia PA
19144 . Reade r Se rvice
num ber 486.•

De current consum pt ion
is very low-only 15 mW 
and 200 hours of con
tinuous operation may be
expected from a conven
t ional z inc-carbon battery.
Even longer life should be
forthcoming from an alka
line replacem ent.

Sampl ing rate under test
cond itions is 2.5 t im es per
second If an overload con
dition appears at the te rmi
nals, all d igits b lank except
an in iti al " 1" and t he
decimal point .

Direct current voltages
may be selected from the
follow ing ranges: 200 mV, 2
V. 20 V, 200 V, and 1000 V.
Accuracy is +0.8% plus
one digit. Full overload pro
tection is present on all
ranges. and input resistance
is 100 megohms.

A lte rnating current
ranges of 200 V and 1000 V,
each with a resolution of
0.1% and accuracy to 1.2%
of read ing + 10 d igits. is
claimed (40-500 Hz). Ful l
over load protect ion is also
provided o n thi s scale, and
inpu t impedance is 5 m eg
ohms.

Five resistance ranges
200, 2k, 20k, 200k, and 2M
feature reso lu t ion to005%

T he circ uit i s bu i l t
around the ubiquitous In
tersillCL710b chip, and fea t
tures auto po la ri ty and auto
decimal (not au torenging.
however). Power is derived
f rom an interna l 9-volt bat
te ry (supplied) o r from an
externa l ac adapter (option
al)

MA.RK 3CR REPEATER
144-220 $1645.

An innovative featu re is the
in clusion o f a transistor hfe
(Beta) tester. The DMM is
housed in a ru gged , bright
o range Cvcolac t case. It
is intended for one-hand
operat ion, equipped with a
li ne of squeeze buttons
along the side, much l ike
the popular Fluke instru 
ments. The large (half-inch),
3%-digit LCD exhibits out
standing contrast, even in
dim light . Settling-down
time on all ranges is quite
rapid .

• Ra ..... pMel'I..-
• 010 functlonl
• I ) t,tor.,." 'gIII
• Custom lall .....gIII
• 01111111 _ .-eo<llng
• MIe. ...... ... conl1'Ol

MA.R K 3-C CONTROLLER $1 095

AU. _ _' $ _ MIII;l'I _ ..

_ 3(; _ _ · ..-.d...... il ~l .._... -

A lthough the name V IZ
may seem to m any

readers a rather recent ad
dition to the l ist o f m anu
fac ture rs of test eq uipment,
it is not. Fo r many yea rs,
this com pa ny maintained a
low profile as a test equip
ment con t ractor for RCA
Now on their own, V IZ has
announced a complete l ine
of low-cost, technician-ori
ented test instruments.

A COMPLETE REPEATER STARRING
THE MARK 3C SUPERCONTROLLER

The new W D-747 digital
m ultimeter is an example.

C.-lor ...... 'or lpeclflclUoM
MICRO CONTROL SPECIALITIES (817) 312 3"2

23 Elm PMIl, Oro.I'-'d., .... 01834
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Complete Earth Satellite
Receiving Station Available at
Barry lor only 55990.00.
Write or call today.

trD ALPHA 76CA
~ 2 + KW PEP/3·8874 FINALS
With H lpersil Translormer

World Wide Satellite
Systems Available

TRIDNYX
Model TR·1000
Diglla l Frequency •
Counter 0-600 MHz

D [lc.oM] IC·720A,IC·730
[~ '-. IC·25A,IC·290A

HY·GAIN
TOWERS

& ANTENNAS

KANTRONICS Mlnl·Reader

-

RDCKWELUCOLLINS
KWM·380

ROBOT 400 & 800

. BIRD
Wattmeters &

Elements
in stock

AEA Morse Matlc

-
r~ .~ DRAKE TR·7 & R·7
~..J!MIiw:I L·] 2KW linear Amplifier

•

MFJ Keyboard
496,494

ICOM
IC2AT

TEMPO
51,52.
54,55

I

SANTEe
HT·1 200

YAESU
FT·208R
FT-290R

-

MURCH Model UT2000B

ASTRO 103 150A & 100 MXA
DIPLOMAT 150

\7&~§(!JJ
FT·l01ZD MARK III , FT·480R,

FH07, FT'720RU, FT·720RVH,
FT·902DM, YR·901·CW/RTTY

All Handy Talkies In Stock For Immediate Dellveryl
VoCom 2 meter 5/8 Telescoping Whip & Duckle

Antennas & HT Amp's HEAVILY STOCKED

We Will Not Be Undersold
~~:;::;~c;a;lI : 212-925-7000

"Aqul Se Habla Espano'"

New York City's LARGEST STOCKING HAM DEALER COMPLETE REPAIR LAB ON PREMISES

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP.,
512 BROADWAY . NEW YORK CITY, NEW YORK 10012.
BARRY INTERNATIONAL TELEX 12·7670212·925·7000
TOP TRADES GIVEN ON YOUR USED EQUIPMENT,

AUT HORIZED OISTS. MCKAY DYMEK FOR
SHORTWAVE ANTENNAS & RECEIVERS.

IN STOCK- NEW ROBOT MODEL iII8OO. BIRD WATIM ETE R, HY·
GAIN. LARSEN, SHURE, KDK ·2015A, TURNER, ASTATIC, \lOCOM,
VHF ENG., MFJ, KANTRONICS, 0 51, AVANTI. CORDLESS
TELEPHONES, POCKET SCANNERS, NYE, BENCHER, VIBROPLEX

WE NOW STOCK THE MURCH ULTIMATE TRANSMATCH 20006
DEALER INQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED.
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•

RTTV/CW *

For theTRS-BO

••

•

ROM-116 _
--=---------_J~~~~RTTYlewOperatinq System

Derailed brochure avaIlable on request.

Featuring: ~;eatLres
1200 BAUD OPERATION. Not limited to 110 baud be· • Two Senar Ports
cause of tirmnq loops. 60. 66, 75 & 100 W.P.M. • fourteenBuffers
Plus 110, 150. 300.600 & 1200 baud operations • AutomaticCW 10
possible . • transrmt Control
FLEXABILITY OF OPERATION. Instantly change: Baud • Seecnve Call Feature
Rates' Program Mode (ASCII/baudot)· Program Status. " Error Correction

, ' . • Word Wrappmg
SPLIT SCREEN VIDEO. Transmit & receive datadls- • Easy To Interface
played separately . . • 30 Day Unconditional Guarantee
REAL TIME. Automatic CW/ID without user oterven- • Hardware requirements: lAS-SO
lion. Automatically updates ~ Modell or 3 16K
at end ofmonth or year. _ cROlIJn •External terminal unit

1'I1croProduds
606 Stale Street, P.O_Box 892·R . MarysvIlle. WA 98270 . (206) 659-4279

Hustler HF antennas deliver
outstordlrQ Signal reports
whefever vorre mobile!

Design yOUr own HF rrcone
from a full selectiCl'l of ico
QUality; u.s-roooe slainless
steel boll rroerts . quick dis
comects . masts. springs. ord
reeooctcs. Youcon~ any
6-to-80-meler band. Qloose
from medium or ~I;.tl power
resonators with broadest
bc:lrdwidth ad lowest SNR lor
conrrcrn perlorrro-.c:e a1 any
bond. Eosvbord Ch:JrQeard
garaging with I-tJsfler's fOld~

0JeI rrcst . too

H
HF MOBILES
DELIVER
FIXED STATION
PERFORMANCE

• SUPER ao- POUN D. 100 -I,lPli GRA¥ l,lAG·
NEl IC l,lOUNT WITH I,lVLAR BASE

• SIS WAVE fOR PHA SE II SIG~~l
• ~NO'

• 1.'4 WAVE FOR CLOS E-1M AMO Rt·
SIRICTED HEI GH1AREoIS

• '~ S ! A~I CHANG(·OYE R
• SUPER IOR PfR fORI,lA~CE

• ST~ I ~ L ESS STEEl SOR, NG AND W." P
• CHROl,l EONBRASS BoISE- OOMPI. RE1

• (;(lIH AMTENNAS IRE fRE QUENCY
ADJUSTABLE

• COIIIIU TE WITH 17 fEET Of FDAl,l
CO~lAMD PL-259 CONMECTDR

• IIIADE 'N USA

INTRODUCTORY PRICE:

.....

QJMPARE!!

T\\QANTENNAS FOR THE PRICE O FONE!

AMAlEUII-WHOLESALE ElECTIIONICS
aen 50 w 1<"lln Teo-roce. VW'I'I, FIilfldi 3311ti

Ttltilo.. (3OS) 233-3631 . Tile. 80-J3S6
i'IlItJ RS. 9 - 5 lIotIdo, rJw\j f"dl'

• Us. DlSTA MOA . oE.UA lNOUIRlf S IlMnD
r. ,

PHASE II
TWIN ANTENNA

~

.....03

•••••
1111 I

YOU NEED A
BATTERY · BEATER!!!

/'

I

BATTERY
EATER??GOT A

(Ra:ll 0 not Included)

BEAT YOUR BATTERIES!
OI'rR ~H you~ Sl MH/fSll£O lIT CO~TlflUOUSlY tr~ ,n,
It·lOY n.c. s",,~ ce : ""to. Truct. Rv . U9 M . I~c~"t
(l~ or 28v s , s t..). _ O.C. Po..... s..ppl, !!!
STOiI<RT '< _"'IATHRT_BE~HR·proylde. the prwe~

RE&tU TEO 'o'(IIU~ for JOu~ ; 1, I!WI pl ... t, of
C\IlTeflt for COIft I NOOUS FULL I'OW[R TlWlSIl lTl .1\
llo' trl-.el, I II ,......,1"'1"1T",.Tii"""Ret with III OIlT
10 Jl[.CHlItGEl 1lUo1l'il!1T Eyn WI lli DEAD NICH.!IT!

-1IIOT I IIotteF)' cllo~r but a FUll JI'OW[I SOJItCE with
'VI I'ItOTECTlOM CIRCUITS !

- Rt£GED "ttl'lllUl (.1.')( 1 WV , I_OYEO IlOO£I. FOIl lCO'l :
SO TOUGH 1\If A'£ll.I.GE 'WI (.I.~ ST~'ID 011 IT !

- l tut MICH. RE"" IN 1MI'lAC(! S~I, u.... l"'l for
I MSToVIT I'!JlTllB lllTl! l

· DESIGIllO by In _i_~ f l"ClO ~' s Jet ' ropuhl ""
LI_IU>F)' wi t h c I ..nto rotH SOl booyotwl
.--i.--U!

- OfIf · " IRl O J10ct f or J'OIlr ~H lo ~ tt h Ileull.:l, . tep
b.l'-stOll Installltl"" I....t ruetion••

- TWO 5 rt. P'OW£Il (OItllS _ 10 FT. lOT"t REACHI ¥nCRD
~ 10 _nl .n,.......e! 1 f~L Yf " WoliAAIdlTl' !!

. 'ID IllT[l!ffllf -:f . I t h P't 's! lOllroO: lifE FtJIl MICldS!

. The OII.l "''' '''''(11'".1' _ supply t hot con cblol III
t hese ... c ltl"'! f ~l! ....es , """ ..r e!!

__ AYAllllBlE f or Tfl9'O S - I.~.5;

'~ESU FT_ ?Olll ; ICCJl IC. l I/T; WILSOlI It:; II , It:; II,
SAlffEt 1IT-I?OO! (lUQl I I&S U TA IM1l(>Ol1 1!)

' ~ I CE : "tl ~S- 130.00 I'ost Paid. CI. b • • odd
SI. 8O TI> . C.B .O.'s_ l OtI PlY ' osttte , "" COO feo-s.

, PHOMf : 1-111- 3S1 _187 5 fa. c.B.n.
SfEWT Il)lffi P.O. b 2335 ! RNIIM.1, CA . 9lJ{l)

ER

..~
3275 North "S" Avenue
Kissimmee, Florida 32741

Ask any hom - the best HF
mobiles on the road come
from: Husfler - stili the
standard of performance.
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Don Weye l WA3fUV
806 Wyoming Ave.
Erie PA 16505

The Winning
- days in the life of a contester

The contester is one of
ham radio's most in

triguing characte rs. For the
better part of the year, he
most ly lies dorma nt, o cca
sioning a few club meetings
and every once in a long
while idly 'tuning the bands,
looking for some hint of
lo st excitement.

The c on test weekend
hits. The resultant flurry of
activity is of such a con
t rasting natu re to his nor
ma l laconic presence that
a casua l observe r would
probably w rite the contest
er off as some sort of
weirdo.

I've been what I thought
was a contester for the pa st
two yea rs, only to learn
by way of a meeting with
the Potomac Va lley Rad io
Club, al most all the mem
bers of which are contest
fanatics-that I was a mere
piker. Shortly thereafter,
my curi osity be came
aroused and I decided to
invest igate the experience
of dedicated contesting.

" Experience" somehow
falls sho rt of expressing
wha t actually happened .
When you enter a contest
for the purpose of w inning,
you have to assume a new
being. You have to become

The Contester! De-durn !

The Contester, as such, gets
Psyched Up for each and
every poin t in each and
every contest. Hypno t ism is
preferable, but a m ite ex
pensive. Zen is c heaper, but
very deep and, as a resu lt,
more than a trifle difficult.
So, the Contester usually
musters the old standbys:
power of concentration and
physica l cond it ioning.

Taki ng t hi s in the li tera l
sense, I decided that for the
contest I chose, I was going
to be Psyched Up and In
Shape. What followed was
a rigorous schedule of f it
ness-engineering designed
to impress Muhammed Ali .
For a month prior to the
contest, it was up every
morning at five, run severa l
m iles, eat a big breakfast,
work out in t he gym, rest ,
and lunch around noon.

In the afternoon, it was a
dai ly session of meditat ion,
mentally chanting the man
tra , WIN ... WIINN .. .
WII INNN ! later in the day,
more working out and
speec h lessons (f o r the
phone portion). D inner wa s
followed by CW work opt i
mist ical ly designed to im
prove my code speed to 40
wpm. By the end of the
month I was a physical
marve l. Well, almost.

The mental portion of my
training, includ ing the med
itat ion, wasn't qu ite as
easy. As I have menti oned, I
would engage in my medi
tat ive session r ight after
lunch. As ide from an occa
sional burp, there shou ldn't
have been much to distract
my attention (espec iall y
with such an absorbing
mantra). But, alas, I was to
be foiled (for a while) in
terms of one of the most
crucial aspects of contest
ing: power of concentra
tion .

Now, don 't get me
wrong. Contesters are very
dedicated people, but most
have one major flaw 
they' re dreamers. I f they
aren't dreaming about how
nice t hat p laque wou ld
look just above the home
brew 4-1 000, then they' re
d ream ing about getti ng
new and better equipment.

These comments are typ
ical of what one m ight ex
pect to hear at a contest
oriented cl ub meeting :
" Get an au tomat ic CW ma
chi ne, boy . You' ll work 'em
fa ster and log 'em easier.
A nd w hile you're at i t, get
yourself a new speech pro
cesso r . Ya need m ore
punch. You ' ll cause more
excitement, get more can-

tac t s. and make more
points!"

A h, yes, I remem ber it
we ll. M y mind was wander
ing terr ib ly during those
f irst few medi tation ses
sions . I was constant ly
d ream ing of mortgaging the
house so I could get a sur
plus 3SO-foot tower topped
by 5-element rnonobanders
for 40 through 10 meters
(only 4 elements for 75). I
also considered coaxing the
Contes t Adv isory Comm it
tee to allow for a new oper
ator/station catego ry: single
operator, multi-transmitter.
Just think ! t could have two
programmable CW ma
chines going at once, with a
tape recorder taking all the
calls . On phone, I could run
pretaped reports by using
cassette recorders remotely
contro lled and coordinated
by computer. Wow! Wow!
Woowww!

See what I mean? Final
ly, through sheer willpow
er, I began to channel my
m ind toward constructive
thoughts of winning. I was
just beginn ing to get my
head stra ightened out when
the b ig day was u pon me.

I spent all of contest eve
tuning and retuning my sta
tion to a fine pitch. I st i ll
have scars on my legs from
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FREE TOUCH-TONE
PAD KIT INCLUDED

SUPERIOR
COMMERCIAL GRADE

2·METER FM TRANSCEIVER

FALL SALE

00

COMPARE THESE FEATURES WITH ANY UNIT ATANY PRICE
· 8 MHZ FREQUENCY COVERAGE, INCLUDING CAP/MARS BUILT IN: ee

ceive and transm it t 42000 to 149.995 MHz In selectab le steps 015 or 10 kHz.
COMPAREI

• SIZE: Unbelievable! Only 6'4" by 2~" by 9~". COMPAREI
• MICROCOMPUTER CO NTROL: Al l frequency control is earned out by a

microcomputer
• MUSICAL TONE ACCOMPAN IES KEYBOARD ENTRIES: When a key is

pressed, a brief muaicattooe mecates posrnve entry in to the microcomputer
COMPARE'

• PUSHBUnON FREQUENCY CONTROL FROM MICROPHONE OR
PANEL: Frequency <5 selected by ounons on the front panel or microphone.

• B CH ANNEL MEM ORY: Each memorychannel,sreprogrammableal1dslOfes
the frequency and ottset Memory is baCked up by a MCAD battery when
power is femoved

• INSTANT MEMORY 1 RECALL: By pt'f!SSlng a bul10n on the microphone or
Ironl Pil nel memory cnanner t may be accessed Immed'ately.

• MEM ORY SCA N: MemOfy channels may be continUOUsly scanned lor Quick
location 01 a busy or vaca nt lrequency

• PROGRAMMABLE BAND SCAN: Any Section 01 meband mevre sceroecm
steps 015 or 10 kHz Scan hm'ts are eas,ly reprogrammed

• DISCRIMI NATOR SCAN CONTROL (AZDEN EXCLUSIVE PATENT) : The
scanner slops by sens,ng the channel centes, so the unrt always iaocs on the
correct Irequency COMPARE this w,m Oltlef Ul'\11$ that ctarm to scan lO S- kHz
steps'

• THREE $CAN MODES WITH AUTO RESUME: " Sampl,ng" mooe pauses at
busy channels. then resumes. "Busy ecoe SkIP6 at a busy channel, then
resumes shortly aller lfeQuency c lears. " Vacant" mode stops at a vacant
chanoel af'ld resumes when sognal appears. II ces.rec. auto resume may be
preveoteCl by pt'esslflg one bonon COMPARE

• REMOTABLE HEAD: The control head may be located as much as 15 teet
away from \tle rna," uort us'ng the optIOnal connectmg cable COMPARE!

• PL TONE OSCILLATOR BUILT IN: Flequency is adjustable to access PL
repeaters.

• MICROPHONE VOLUME/FREO, CONTROL: Bom ruocnoos may be
adlusted from either the microphone or front panel.

• NON-STANDARD OFFSETS: Three accessory onsets can be obtained lor
CAP/MARS or unusua l repeater spl its CAP and Ai r Force MARS spMs are
BUILT IN' COMPAREI

• 25 WATTS OUTPUT: AIs0 5 watts low power to conserve canenes in portable

""• GREEN FREaUeNCY DISPLAY: Frequency numerals ale qreen LEOs lor
supenO! ViSlb,lity,

• RECEiVeR OFFSET: A Channel lock swolch allows mon<toring oIttle repea ter
input lrequency COMPARE!

• SUPERIOR RECEIVER; SenSltlVlty IS bene. than 028 uV for 2()-.dB QUlet ,ng
andO.1 9 uV for tl·d B SINAD. Tl'!esQuelch senSitIVIty is eucee, reqUlnng less
than 0.' uV to open The receiver euao Circuits a re designed lor max,mum
intelhg'bility arxl f>aellty COMPARE'

• ILLUMINATED KEYBOARD: Keyboar<l backlighl lng allows It to be seen at
flight

• TAUE FM. NOT PHASE MODULATION: Transmlned aOOro qual ify IS co
tlmlZed bythe same high slarxlard 01 design and ccnsnucncn as ISfOUnd In the
recever.The mICrophone ampld,er and co-ooeessc ncrrcuesoee- Inlellogibillty
secooc to -

• OTHER FEATURES: DynamIC eicrccoo-e, bulll- ,nspeakef. mobo1e mounl" '9
bracket exlernal remale soea kef~ck (head and radtOl and much, much more.
All cores, plugs. fuses. mICrophone nanger etc. included We<ght 6 res,

• ACCESSORIES: C5-ECK I S-loot remote cable $35,00. cs-eae-e-e ae
powe< supply $59.95. C5-AS remale speaker .. s r 8.00. cs-TTK lauch-
torte- microphone kit (w'red and tested) . $39 95.

861 7 SOW 129 ltt Terrace. M.aml. Florida 331 76
Te lephone (305) 233-363t • Telex 80-3356
HOURS: 9 - 5 Monday trrru Fnday
• US. DISTRIBUTOR . DEALER INOUI RI ES INVITED

AMATEUR·WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

800-327·3102
CREDIT CARD HOLDERS MAY USE OURTOLL FREE ORDERING NUMBER.



shi.lnying up and down the
trees in my yard in a last
d itch attempt to get the swr
for my enti re an tenna fa rm
down to a db-encouraging
1:1. Now, before the state
of-the-art crowd protests
that I was chasing the ghost
of an old w ives' tale, let me
say that, with this Con
tester, old ideas die very
hard. If nothing else, I was
determined.

For a full hour before the
contest was to begin, a well
rested, well-fed Contester
to-be sat in a lotus position,
chanting and concentrat ing
on making points. Finally, I
leaped up, and screaming,
"t 'm psyched!", ran into the
shack. Immediately I began
to throw switches with such
ferocity that I almost
ru ined forever the front
panels of my p recision
tuned Vehicles-to-contest
Victory equipment. Notice
the capital ization of the Vs.
Man, I wa s read y !

Since th is contest wa s a
one-weekend, one-shot, OX
affa ir, I had to cram hun
dred s (p refe rab ly thou
sands) of contacts in to 48
hours of li ving. Operat ion
on al l HF bands on both CW
and phone wa s allowed. I
decided to tear into the CW
portion fir st and w a s
pleased th at my code speed
was up to par as I racked up
contac ts lef t and righ t.

A f te r a few hours of dah
ditting my way in to con test
hi story, I decided to switch
to phone and, in my most
mellow, p ious voice, began
calling " CQ Contest."

Twel ve hours and a gal
Ion of coffee later, I knew I
had to take a b reak . I cou ld
feel the weariness creeping
in rapid ly and was begin
ning to have prob lems with
my CW fist. I had planned
two two-hour breaks so as
to unwind from each fou r
teen-hour operati ng period
(or spasm, as the case may
bel I im mediately hit the
sack, but due to all the ex
citement and coffee, was
unable to get to sleep. It
seemed like two minutes

later when the alarm went
off and I rolled out kn owing
I should have had more
sleep and less coffee. O f
cou rse , it wasn ' t long
before 1 rational ized that
sleeping wasn't important,
but poin ts points, PO INTS
were! Back to the coffee
urn. The XYL was graciously
cooking some w ing-dinger
mea ls that cou ld be con
sumed in 5 minutes or less
without indigestion.

As I began my second pe
riod of operation, I noticed
that the band conditions
were kind of flat and, con
sequent ly, my QSO rate
wa s pretty slow, at best.
later, as evening brought
better propagation and
more operation , things
began to pick up. But by
now I was beginn ing to feel
the effects of my lack of
sleep. My QSO rate seemed
to be rocketing along at a
snail's pace. Time was d rag
ging so badly that I began
to wonder if I was in a rad io
contest o r a tractor-pull ing
event. Ten hours into my
second period of operation,
my du pe sheets began to
send bad vib rations to my
brain. With every calf I
heard I though t to mysel f ,
" I k.now I've worked him
before. That ca l l sounds so
fam il iar." Then I'd fu riously
scan the dupe sheet with a
d isbe liev ing atti tude. If the
guy's cal l wasn't on the
sheet, I'd think to myself , " I
must've lef t it off w hen I
worked him befo re." POOF!
went my mental state.

At l a st my second
" spasm" was over. O nly
one more to go. I cursed
myself all the way to the
bedroom, berating that in
sane man who not more
than a month ago decided
that he wanted to be " The
Contester. " Where was he
nowt ! Why, the little beg
gar craw led off into a hole
somewhere and was sleep
ing regular hours, eating
regular meals, and watch
ing the boob tube! Left in
his place was an empty
4-1000A of a man. A glass

bott le t hat you cou ld see
clea r th rough. Man, did I
need sleep !

Two hours later, I groggi
ly switched off the alarm
and: fee li ng as though I'd
managed to co l lect on ly
one o r two or my marbles,
f lopped out of the sack and
into the dining room. The
XY l t imid ly served my meal
(was it breakfast o r dinner?),
not too sure of what my
mood would be. I was cour
teous, but quiet. After eat
ing, it was back to the shack
for the last grueling ep isode
in th is very st range " ex-

. "penence.
M y senses began to func

t ion just long enough for
me to realize that it was
around 8 am, Sund ay . M ost
people on the east coast
wou ld be on their way to
churc h, so maybe my com
petition won't be too bad.
Fat chance! I'd forgotten all
the other people in thi s con
test were maniacs just like
me, and churc h wa s out of
the question.

My memory of what hap
pened for the next 12-13
hours is very blurry . About
the only thing that comes
back to me is the feeli ng
that my fist and mou th
were molded from solid
l e ad - ve ry h ard , ve ry
heavy, and qui te immov
ab le . Looking back on my
logs, what I can read of
t hem , I see that I ma naged
to run a respectable QSO
rate, considering my condi
tion . I didn 't even work too
many peo ple that I ' d
worked before.

However, my XY l 's mem
ory and descr iption of the
events during and after the
thi rd period of operation
were a lot sharper. Appar
ently, I occa sionally stum
bled in and out of the shack
with glazed eyes, mumbling
something she was afraid to
listen to. She claims my
voice so und ed like the
buzzsaw at the local lum
ber yard, and there were
times when she would look
in and see me sitting at the
desk going through the mo-

tions of speaking and send
ing CW at the same time,
bu t actually doing nei ther.
The kever wasn' t in my
hand, r wasn't near the
m ike, and I wasn't saying
anything ! WOW!

At last the contest was
over and, according to her,l
got up, tu rned on my heel
with military d rill-team pre
ci sion and proceeded to
walk st raight into the wal l.
She then quietly led me
down the hall and tucked
me into bed. All the while I
was quietly saying, "dah
dit -d a h-dit d a h-d ah-di t 
dab," over and over again.

I can now say for the fi rst
time in my life, that I fully
appreciate what it means to
" crash." The youth of our
nation are to be praised for
coining such a descriptive
term. I crashed so hard that
it took me 18 hours to wake
up and another 24 hours of
very peaceful surround ings
to come fully to gri ps with
myself .

It's been months since
the contest and I haven't
dreamed of the " single-op
era tor, multi-transmitter"
category fo r a long time. In
fact, r haven't really been
on the air since the contest.
Even so, I've occasionally
gone into the recreation
room, looked at the weight
l if ting equ ipment that r had
worked on so hard, rem em
bered those hou rs of medi
ta t ion, and smiled. Then, of
course, r would tu rn and
walk away. Until today.

When the ma i l arrived ,
the contest results were in
the ham magaz ine that
sponsored t he event and,
what's this? I placed thi rd in
my section? I beat out a
w hole raf t of more experi
enced operators? WOW! If
only I hadn't snapped out in
the waning hours of the
contest ! Let's see, if I add
another ten-foot sect ion to
the tower, how many dB of
gain will that yield? When's
the next contest? O nly six
weeks away? O h man, here
we go again ! W IN
WIINN . W IIINNN! .
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John Ackermann AG9V/1
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The GU-1820 Ac Generator
-100 pounds of portable power from Heath

Amajor problem in any
emergency planning or

Field Day preparation al
ways seems to be finding a
generator. Most commer
cially-available gas gener
ators a re either too large or
too expensive to be prac
tical for most hams to own.
Find ing a generator to bor
row o r rent isn't a lways
easy, either. Now Heath
knt has helped to so lve
th is problem with the intro
duc tion of t he Heath-Watt
portable generator .

The Heath-Watt uses a
five-horsepower fou r-cycle
engine to drive a ge nerator
capable of provid ing 2200
Watts of conti nuo us ac
power. This is more tha n

ample to power, fo r exam
ple, a complete two-trans
mitter Field-Day operation
if linears aren't used .

The only assembly in
volves mounting the engine
to the main frame and as
semb li ng and mo unting the
generato r itself to t h a t
frame. When the packages
containing the kit a rrived at
the 73 ham shack , the ques
tio n arose as to who should
put it toge ther. I am fa irly
handy with a soldering iron,
bu t it is widely known tha t I
am da ngerous wit h a socket
wre nch in ha nd . It was
the refo re decided t ha t I
shou ld be the kit builder 
the othe rs fe lt that if I could
do it, anyone cou ld!

Heath 's GU-1820 ac generator.

Well , I did it. The total
assembly time was about
six hours, although that
time included severa l de-
lays for rag chews, ref resh
ments, and snide comments
from the more mechanical
ly-adept members of the
staff. This wa s not, how
ever, the most enjoyable
time I have had putti ng a
Heathk it toge ther.

I've always had a suspi
cion tha t the Heath techm
ca l writers a re at thei r best
when describing electronic
assembly and not so ho t on
mechani cal ste ps. This kit
seems to prove that hunch
correct. Don 't get me wrong
- if yo u fo llow the manua l,
yo u will end up with a work-

ing generator, but I feel the
instructions are not as clear
and st ra ightfo rward as I've
come to expe ct fr om
Heath. Part of the problem
is that the terminology of
generators is not as familiar
to mo st of us as is the lan
guage of e lectronic ron
st ruction. I found that fre-
quent reference to the pic
toria ls both fo r pa rts identi
fica tion and fo r an under
stand ing of what each step
enta iled was nece ssa ry.

Co ns t ruc tion of the
Heath-Watt itself presented
few problems. The on ly real
diff iculty encountered was
in fo rcing a bear ing into the
end cas ing of the generator.
Heath prov ides a wooden
dowel to use with a ham
mer to dr ive in the bearing,
and the instruct ions note
tha t " it may be necessary to
st ri ke the wood bea ri ng
d river with cons iderab le
force to seat the bearing
pro perly." The instruc tions
are correct on that point. It
too k such " co ns ide rable
force" to d rive the bearing
in that the wood dowel spli t
in half long before it wa s
seated properly.

In fact we never could
get the bearing in flu sh with
the end casing and, as a
result a plastic bracket that
mou nts over the bearing
ended up with a sli ght bow.
This p roblem ca used us
some concern, but did not
appear to affect the perfor-

Continued on page 51

42 73 Magazine . October, 1981



73 Magazine . October, 1981 43



Radio Rehab
- how ham radio helps young offenders

•

Attorney Steve Stevens KD685 in his shack.

Rof>f'rf 'i fuarf l ama/in \VA6VIP

701 2 N eW/if! AII 'nut'

Vl hilt lt'f CA 'KlflO]

Can ham rad io be used
as a means of rehabili

tati ng you ng o ffenders? A t
t orne y Ste v e Stev e n s

KD6BS believes that it can
He be longs to the Volun
teers in Parole, a va ria t ion
of the Bi g Brother organiza-

non, which pairs young
paro lees from the Cali fo r
nia You th Authori ty and
vo lunteer attorneys. The
goal of the V IP is to help
parolees to ad just to the
outs ide world and become
productive citizens after
being rel eased from the
custody of the Ca lifo rnia
Youth Authority.

Steve, who has been in
volved in radio since 1953,
be lieves tha t ham rad io is
an excel len t means of di
vert ing the young parolee's
interest from crim inal activ
iti es into somet hing con
structive. He believes that
the va rious activities in ham
radio can help the parolee
to associate w ith indiv id u
al s outside his own peer
gro up. Beca use o f the fact
that the hobby cuts across
income, occupational , and
ethnic bo undaries, it is an
excellent way of main
st reaming the parolee into
the world o utsi de a co rrec
t ional institut ion.

The Vo lunteers in Parole
grew o ut o f the suggestion
of Suprem e Cou rt Chief
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Just ice W arren E. Burger
th at lawyers get in vo lved in
the correctiona l system and
hel p i t become someth ing
other than a revolvi ng-door
process. The first VIP pro
gram s were set up in l os
Angeles and Santa Cl ara in
1972. and since then, San
D iego, Sacra mento, and
San Franc isco have started
VIP programs.

The parolees are matched
up with vo lunteer atto rneys
who have the same basic in
terests in sim ilar hobbies
and sports. The atto rneys
are asked to spend at least
five hours pe r month w ith
their parolees over a period
of six months. In reality,
they often spend more time
th an tha t w ith thei r c harges,
absorb ing a lot of the ex
penses out of thei r own
pockets.

M ot ivat ing the parolee is
not difficu lt if you try to set
up a positive role model,
cl aims Steve. " If you get a
relat ionship with the kid

r

and if the k id is trying to
emu late you, it is not d iff i
cu lt to motivate him , W ith
the right type of re la t ion
ship, he wants to t ry w hat
he sees you do ing."

Cu rren t ly, Steve is work
in g w ith a parolee named
Kelvin, help ing him to get
his Novic e license, This is
t he fir st paro lee he has got
ten involved in ham radio ,
He br ings Ke lvin to his
house so t hat he can see
fi rs thand what ham rad io is
al l about. Steve is also con
sidering setting up a Novice
c lass at two of the juven ile
detent ion fa cil it ies in Ca li
forn ia's Santa Clara County,
locally known as the Boys'
Ranch and the Gir ls' Ranch.

As much as he feels ham
radio is good fo r divert ing
young peop le f ro m crim ina l
activity, he has ser ious
rese rvat ions about using
ham radio in rehabi litating
ad ult offenders. " Most of
the adu lt offenders would
probab ly see it as a way of

i

com munica t ing w ith each
other as to whether or not
the cops were coming-or
something like that, " he
caut io ned. " I don't want to
run that risk."

Elaborati ng f urt her , he
indicated t hat " stat ist ic s
show that norm all y 2S yea rs
of age becomes a tu rning
po int in life. An indiv idual
either gives up a life of
crime altogether or he be
comes a crim inal for the
rest of h is life. What I am
concerned with primarily,
therefore, is catc hing t hose
youngste rs before they get
to the big t ime."

Steve is well quali f ied fo r
t his sort of act iv ity. He
rece ived his commun ica
tions training in the Ai r
Force in 1953. He has been
teachi ng a Novice class for
the past year, and he ru ns a
10-10 net. He is ve ry act ive
on two meters. H is many
pieces o f equ ipment in
clude a KlM M ulti-2000
which is hi s all-mode base

\

sta tion, a Tempo V HF/One
Plus which serv es as his
mobile rig, a Santee hand
held that he uses w hen
t raveling, and a old Pol y
com that he uses when
monitoring his favorite OX
repeater, H is interests als o
branch out to microcom
puters, and he p lans to pur
chase one to interface wi th
his gear and so keep home
accounts.

It is very impo rtant for
young people who have
been involved in crim inal
activity, especial ly those
who have served time, to
keep busy w ith co nst ruc
tive activi ties so they don't
have t ime to rev ert back to
their o ld behavior patterns
and make the " big time,"
Fortunate ly, there are peo
ple l ike Steve who care
eno ugh to help young pa
rolees coming out of the
system and divert them
from criminal pursuits to
other, more worthwhile, ac
t ivi ties like ham radio .•
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"OWl
HAL Communications Is Proud
To Announccz That Our
Amatczur Radio Products Arcz
Bczing Stockczd At Thcz
Following Lczading Amatczur
Dczalczr Storczs:

TheHD-13
Rotator

byAlliance
A precision instrument

built to last.
EASTERN UNITED STATES: SOUTHERN UNITED STATES:

ACK RADIO SUPPLY COMPANY
3101 4th Ave. South
Blrmll'lghlm. Al35233
(205) 322-0588

AGL ELECTRONICS
13929 N. Central EKpwy
Suite 419
ueuea.TX 15243
(214)699·1081

AMATEUR ELECTRONIC
SUPPLY.

821 Commonwealth Ave.
Orlando, FL 32803
(305)894·3238

AMATEUR ELECTRONIC
SUPPLY

1898 Drew Street
Clellrwater, Fl33515
(813) 461-.267

AMATEUR RADIO CENTER
2805 N.E. 2nd Ave.
Miami, FL 33137
(305) 573-8383

BRln'S TWO·WAY RADIO
2508 N. Atlanla Rd.
Bellmount Hills
Shopping Center
Smyrna, GA 30080
(404) 432·8006

GISMO COMMUNICATIONS
2305 Cherry Road
Rock Hill, SC 29730
(803) 366·7157

MADISON ELECTRONICS
1508 McKinney Ave.
Houston, TX 77010
(713) 658-0268

N & G DISTRIBUTING CORP.
7201 N.W.12th Street
Miami, FL 33126
(305) 592·9685

RAY'S AMATEUR RADIO
1590 US Highway 19 South
Clearwater, FL 33156
(813) 535-1416

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

WESTERN UNITED STATES:

Call Or Stop-In find SClCl
HfiL EquipmClnt fit Your
FavoritCl fimatClur DClalClr .
Write today for HAL's latest RTIl' catalog.

JNIVERSAL AMATEUR RADIO
1280 Aida Drive
Reynoldsburg, OH 43068
(614) 866-4267

MIDWEST UNITED STATES:

••••

~ATEURELECTRONICS
SUPPLY

4828 W. Fond du Lac Ave.
Milwaukee, WI 53216
(414) 442·4200

••••

AMATEUR ELECTRONICS
SUPPLY

1072 N. Rancho Drive
Las Vegas, NV 89106
(702)647·3114

CW ELECTRONICS
800 Lincoln Street
Denvar, CO 80203
(303)832·1111

HENRY RADIO, INC.
2050 S. Bundy Dr.
Los Angeles, CA 90025
(213)820·1234

OIALTA AMATEUR RADIO
:;UPPLY

212· 48th Street
Rapid City, SO 57701
(60S) 343·6127

ELECTRONICS INTER·
NATIONAL SERVICE CORP.

11305 Elkin Street
Wheaton, MD 20902
(301) 946·1088

AMATEUR ELECTRONICS
SUPPLY

28940 Euclid Ave.
Wickliffe, OH 44092
(216) 585-1388

---

-e•p.
~

--"•

The HD·73 combines Dual-Speed rotation
and a single s-oostnon switch with the clear

visibility of a backlit O'Arsonval meter. So
you get precise control for fast and fine tuning.

And the advanced technology of HD-73
is backed by quality construction. Heavy

duty aluminum casings and hardened steel
drive gears. Lifetime factory lubrication that

withstands -20°F. to
120°F. temperatures.
The superior design

of the HD-73 mast
support bracket with

optional no-slip positive
drive, assures perfect

in-tower centering with
no special tools.

Automatic braking
minimizes inertia

stress.
Easy to install, a
pleasure to use.
The HD-73 is on

your wavelength.
Write for perform-

ance details
today.

r----------------,I I want to tune in on HD-73. I
I D Send complete details •

I 0 Give me the name of my nearest dealer. I
I N AME I
I I
I ADDRESS I
I CITY STATE ZIP I

I ~ The Alliance Manufacturing Company, tnc.. I.I. Alliance, Ohio 44601
_ ..... 314

~ __ ~ J
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Heath's HA-202
Goes to 220 MHz

- power up with this simple mod

o

this. perform the following
steps in order!
1) Remove the Ce haped
cover.
2) Remove the two nuts se
curing the power transistors
to the heat sink.
3) Remove the six holts se
cu ring the heat sink, sides.
and the PC hoard .

To begin the modifi ca
tion, refer to Fig. 1 . Remove
L1, C3, (6, and CB from the
input ci rcuit. On the output
circuit, remove 19. e ll . and
e12. Save (12 for later use.

o

..

~f> S I · c 8

oo

ting on the case than on the
changes themselves!

The HA-202 two-meter
amplif ier ca n be turned up
at swapfes ts fo r about $40.
The more recent HA-202A
uses a different output c ir
cuit and requi res a more ex
tensive modification whi ch
is not covered by th is a rti
cle . The HA-202 is used be
cause its 2NS591s are us
able to 250 MHz.

Before this modification
can begin, the PC board
must be exposed. To do

did, and since I couldn't af
ford a new amplifier, I de
c ided to experiment.

This is an easy modifica
tion to an inexpensive piece
of equipment and will give
you what you need in those
f ringe areas. More time will
be spent taking off and put-

Kent Bn/d in W t\ SVI B

5809 Sfage/into
M lingfon 1.'1: 760 17

•c: ( -.
-83• 00'• • ( -I- - - T P ' ~-. •

•
• • ~ ~. -• - ,,'- -

::'?;9
•

I
•

• ••
• •

• •- - '"
_ ,Po

• - ,
- 0

0;)

Do you enjoy 22o-MHz
operation but find you

don't have the power to ac
cess those few-and-fa r-be
tween nO-MHz repeaters? I

The complered modifications for 220 MHz. Fig. 1. Component location.
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Fig. 2. HA-202 amplifier schematic.
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Now rep lace l1 and 19
with a 3{4" piece of st raight
wire (similar to l2 and L3).
Next, use a 22-pF capacitor
you just removed from C11
or C12 to replace C3.

Since the case is already
off, now's your chance to
inst all a disaster-preventi ng
reverse-polarity protection
diode from B+ to ground
just inside the case (see Fig .
2). lust about any silicon
diode rated three Amps or
larger will work . Be sure
that the cathode band is
connected to B+ .

If you 're like me and
have just got to get that ex
tra Watt out of an ampl i
fier, then use a 5-to-3D-pF
ceram ic trimmer is place of
C3 and C13.

Now rein st al l t he PC
board, but do not replace
the C-shaped cover. Tun e
you r HA-202 for maximum
output start ing with the
output section. Typically,

the HA-202 produced 40
Watts out with 10 Watts of
dr ive on two meters. On 220
MHz there is a sl ight reduc
tion in output power, but

you can still expect 30+
Watts out.

M y thanks to W BSWRR
for confi rm ing tha t thi s
mod if icati on is an easy, in-

expensive way to generate
some power on 220 MHz.
Al so , m y than ks t o
KASGWL for knowing how
to put words toget her. •

ANOTH R BREAKTHROUGHI
20% LOWER FOR ISOPOLE™ANTENNAS

The IsoPole ;antenn has the reputation for high Quality, unique design and superior performance.
IsoPoles have become the "standard of performance" in VHF/UHF base station antennas.

The demand for IsoPola antennas has grown steadily since their introduction. To meet the demand, AEA
has installed ari automated production line. We've actually improved the quality of construction but most
importantly we have lowered production costs. This lower cost is now passed on to you with the price of
IsoPale antennas 20% lower.

The IsoPole is designed for ease of installation. You can customize your mounting by using low cost TV
masting up to 1 ~ " diameter. (Mast not supplied.) More than ever, the IsoPole is the logical choice for a
VHF/ UHF base station or repeater antenna.

The IscPole antenna gives you exceptionally broad frequency coverage. You obtain maximum gain
attributable to the antenna's length, plus a zero angle of radiated power.The unique cone design (pat. pend.)
assures superior resistance to icing and
wind. IsoPole antennas are weather • 00 ~" - 1 r - "
proofed and made f top quality compo- -- " £ i - - ~ - - "

nents. They use stainless steel hardware, ~ 1 l
Amphenol con nectors, corrosion resis- .. ! ~ -. 1 t+ :, ', '.!
tant aluminum allo':ls and a dielectricic ,) ~ ---+---- --J- •

material with excellent mechanical and ~ :! - - \---+! Ir~ ~
electrtcal or perties. -. '" ~ ~ , _VLc""1' ~ .• ~

Note the typical S R plots for the ,...':-;" 0 '·" 1' 1'- 1 '-1" ' 41" ,,··r '0

IsoPole-144 and the ne IsoPole-440. ,. ••..::..-_ - - ,.

There isan IsoPole antenna for 220 MHz also. See these fine antennas at your favorite dealer, or contact
Advanced Electronic Applications. Inc. AEAB I the
PO. Box 2160. Lynnwood. WA 98036 r "fl. you
Cali 206/775-7373 Breakthroughl
Pnce$ nd specifications subject to change without notice or obligation

...See List 01 Ad_ert isers on page 13() 73 Magazine · October, 1981 49



Paul Grupp KA lLR
7J Magazine $Ia ll

The Mirage 81016
Two-Meter Linear Amplifier

- for those times when you have to be heard

•

The Mirage 81016 two-meter linear amplifier.

W hen 1 moved to New
Hampshire from the

midwest a year ago, the re
peaters out here rea lly took
me by surp rise . The cover
age is phenome na l by any
standa rd I am accustomed
to, but so a re the dead spots
when a mountain gets be
tween you and the repeat
e r! Clearly, 10 Watts of
power is not enough for reli
able communications. The
fi na l straw came when I be
ca me inte re sted in 2m
SSB- I had to have an am
plifier, and preferabl y one
t ha t included a rece ive
preamplifier. After pricing
the market. I decided that I
might as well go for some
thing really " lo ud," and one

~
&.,0"16

of the most powerful ampli
fie rs thi s side of a home
brew 4CX-2S0 is the Mirage
B1 01 6. For the uninitiated,
th is pa rt icular model is ca
pable of putting o ut 160
Watts with o nly 10 Wa tts
d rive and is an extreme ly
compact package measu r
ing 12"x)"xS.5". It ap
pears to be very conse rva
t ively designed and is cov
e red by a five-year wa rra nty
on eve ryt hing but the rf
power t ra nsisto rs (which
are covered by a one-yea r
wa rra nty).

When the B1016 arrived,
I immediately insta lled it in
my car. An amplifier that
produces this much power
is not to be taken lightly, so

I took the precaution of in
stalling a short, heavy run
of #10 wire directly to the
battery. RC-S8fU is not real
ly des igned to handle 160
Watts at two me ters, so I
fitted my la rse n ro o f
mount antenna with a good
grade of RC-8/X . All front 
panel switches may be re
moted using an optio na l
control box, permitting the
amplifie r to be insta lled in
an out-of-the-way location,
with a remote-control box
conve niently at ha nd.

It should have come as
no surprise, bu t it was nev
ertheless exciting to discov
e r that 160 Watts allows me
to talk through repeaters I
couldn't even kerchunk
before. I had grown ac
customed to losing contact
with my favorite repeater
a long certai n stretches of
highway - from these sa me
spo ts I was now into t he ma
chine with a reasonable lev
el of quieting! Importantly,
the B1016 is fitted with a
very good 1o-dB gain re
ce ive preamplifier. Switch
ing it in kicks up the S-meter
seve ra l units and qu iets the
received signa l noticeably .
The pream plifi er does its
best work on SS B. It never
made a tota lly indecipher
able FM signa l readable,
but it frequently allowed
me to communicate with

SSB stations that I could n't
otherwise copy . I have ye t
to encounter a multi-mode
two-meter transce ive r that
won't benefit from the Mir
age preamplifier.

How Do I Key This Thingl

You'll not ice from the
photogra ph that there is an
FM/SSB switch on the front
panel. Since the amplifier is
biased for linear operation
in both the SSB and FM
modes, th is has absolutely
noth ing to do with the lin
earity of the ampl ifier. It
merel y selects no delay rf
se nse switc hing in the FM
mode and adds some delay
in the SSB mode. Rf switc h
ing is conve nient but is real 
ly an un satisfactory com
promise. If you set the hang
time long enough so that
the amp doesn't cut in and
out between words, it ta kes
an unc o m for t a bl y long
time to switch to receive
afte r you le t up on the PTT .
Moreover, the Mirage has
se p a ra te relays for the
preamp and amplif ier sec
tions so that everyone has
to listen to two relays cha t
teri ng away . Do you rse lf a
favor and wire up fo r direct
keyi ng when you insta ll the
amplif ier. In on ly takes a
moment, and think of the
fun yo u' ll have scaring your
know-it-all fr iends every
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Bottom view of the Mirage B1016.

time you operate SS6 with
the delay switch in the FM
position!

The 61016 can draw over
20 Amps of power (it's fu sed
for 35) at 13 .6 volts de, so
care shou ld be taken in
choosing a power supply.
For a VHF contest weekend,
I used a hefty Astran RS
35M supply, rated at 20
Amps continuous duty, and
it barely got warm. The heat
sink on the amplifier itse lf
gets pretty hot after three
or four hours of screaming
"CQ contest" into the mi
crophone, but at no time
did I cause the tempera
ture-sensing protective cir
cuitry to cycle. At 1700 F., a

the rmostat shuts t he ampl i
fier off, and doesn 't retu rn
it to normal operation unti l
the temperature drops to
1400 F.

Who Needs 160 Watts?

Even in the flatl ands of
the midwest, a powerful
amplifier is usefu l for FM
operation. It is comforting
to know you have an extra
margin of power when mo
biling at the fringe of a re
peater's coverage area, and
it's a pleasure to carry on
simplex conversations over
d istances that would nor
mally require a repeater.
Nevertheless, two-meter
SSB is where the 61016 real
ly shines. You haven't lived

until you 've worked some
two-meter SS6 OX, and the
61016 will allow you to do
it on a regular basis! For
more information, contact

Mirage Communications
Equipment, Inc. , PO Box
13 93, Gilroy CA 95020.
Reader Service number
488.•

able-a generator should
not really have to be fed
every couple of hours dur
ing an emergency. A tank
twice the size would pro
duce half the aggravat ion.

The Hea th-Watt seems to
be the ideal answer fo r an
individ ual o r group wanti ng
to have e mergency power
capability at a reaso nable
cost. This generato r is rela
tivel y inexpensive fo r the
amount of power it pro
duces and is sma ll and light
enough so that storage and
transportati on are not a real
pro blem; o ne ma n can eas i
ly move it if necessa ry.

For more info rmatio n,
contac t Hea th Company,
Ben ton Harbo r MI 49022.
Reade r Se rvice nu mbe r
487.

P.O. Box 436 Department 7
Dunellen, N.J. 088 12

201-469-1219

Rolin Distributors

WE'RE ROLIN
IN CRYSTALS!

2 Meter Crystals - &3.95 each
(10 or More - &3.50 each)

Quick Delivery

one hundred feet from the
operating tent behind a
large boulder and had no
noise problems at all . The
hund red foot hike through
the brush for refueli ng did
make that part of Field Day
more exciting than usual.
Hea t h says that the gener
ator's ha lf-gal lon gas ta nk
w ill provide about 1 Y4
hours of operat ion at 50%
load . Tha t estimate seems
conservative , and t he re
were t imes whe n it seemed
as t houg h the gas wo uld
last forever (those we re
usually the times an oper
ator was waiting anxious ly
in fro nt of a battery-pow
ered rig to take over when
the generato r died) . It
would be nice if a still
la rger ga s tank were avai l-

We Stock Crystals For:
Clegg Drake Ieom
Kenwood Midland Regency
Standard Wilson Yaesu
Lafayette Tempo VHF Eng

(We Also Accept Orders For Custom Crystals.)

news of all was that the re
ceiver suffered no interfer
ence at all from the gener
ator-it was just as quiet as
when run n ing from t he
mains.

The generator's fi rst real
test came a few weeks later
at the 13 ga ng's Field-Day
site, where it was the sa le
source of power for ou r
class 2A station , The Heath
Watt ra n flaw less ly for we ll
over 24 hours and, a lthoug h
it was possible to tell by the
sou nd of t he eng ine wh en a
rig was keyed, it handled
the load of two transceiv
e rs, assorted kevers. li ghts,
and rotors with no tro ub le
whatsoever.

As gene rators go, t he
Heath-Watt was rather
qu iet. We set it up about

GU·1820 from page 42

mance of the generator. A
suggest ion to Heath: Either
manufacture the metal
parts with slightly greater
tole rances o r provide the
bearing al ready pressed in
to place.

After assembly and fue l
ing, the gang stood back
a nd held it s col lective
breath wh ile the sta rte r
cord was pu lled for the first
t ime. The e ngine sta rted
b eaut ifu lly, and the light
bulb connected to the out
put lit just as Hea th said it
would. After le tti ng the en
gine run long enough to
make reaso nably su re that
the mechanical parts were
Har k ing co rrect ly , we
hooked the output (through
:I step-down transformer) to
an oscilloscope to have a
oak at the waveform. It
fefinitelv wasn't as clean as
:he mains, but the frequen
cv was very close to 60 Hz
and the line voltage was
-ight on the money at 117.

After ensuring that it was
.afe to connect equipment
:0 the output, we hooked
rp a transceiver to see how
:he Heath-Watt would do at
rrovtdmg useful power. It
:lid very well. The TS-530S
'an just as it did when con
tected to New Hampshire
'ubltc Service. The nicest
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More Punch for the
Hot Water 101

Fig. 1. Origina/5B-101/102 circuit.

board holes. The 100k plate
resistor is connected to a
wire which is so lde red to
the number 17 hole ( +250
V d c) on the bandpass
board.

The lead from the mike
connecto r to V1 A is broken
and routed to the preamp,
as per the diagram. Use
shie lded ca ble (and I in
sta lled a ferri te bead on
V5B's grid lead to prevent rf
pickup). The 58-101 has a
phone-patch input paral
leled with the mik e input.
Break the lead a nd install
the p reamp b efo re the
phone patch, unless your
phone patch has a low-leve l
output.

While you are inside the
rig. I recommend changing
R1. the plate resistor o n
V1A, to a 1-Watt resistor.
The ha lf-Watt original does
not dissipate enough heat
and may cha nge value . I
found that min e rose to
300k and c ut the audio
even further .

The modif ication IS sim
ple and can easily be re
moved if necessary . I have
had thi s ci rc u it in my
transceiver (58-101) for a
numbe r of years and get
co nsiste nt ly good audio
re por ts. Be ca reful that you
do not ove rd rive the ri g, as
there will be substa ntia l
gai n. I run the mike level at
about 9 o' cloc k, one-fourth
of the way up,.

tal oscillator which I never
used. The circuit uses half
of V5, a 6EAB. With a few
modifications -wiring and
not cosmetic -the triode
section of the 6EAB can be
used as a n audio preampli
fier. When I looked at the
schema tic of an HW-1 01 , I
d iscovered that it did not
have the auxi liary c rystal
ci rcu it. In fact, the tr iode
half of V5B is no t even
used! It ' s s itti ng there
waiting for you to add three
resistors a nd capacitors to
make it an audio preamp.

Preparing the 58·101

If you have an HW-101 ,
skip thi s step. If you have
an 58-100 series rig, you
must first remove the oscil 
lator c irc uit parts . Careful ly
unsolder resistors R225 and
Rno along with 1202 and
capacito rs C214, C222, and
C221 . (5ee Fig. 1 .) Save C221
as it will be used fo r the
coupling ca pac ito r in the
preamp. The violet cable
and violet/violet/white wire
sho u ld be di sconnected
and taped careful ly out of
the way.

Wiring the HW/S8·101

Fig. 2 shows the new cir
cuit. The re are three resi s
tors to install a nd three
capacitors (one is C221
fro m the 58-101). Some of
these parts ca n be installed
in the available circuit

...
1;800

NEW lOOK

"'00"
I WATT

__• VI A

ing owned an S8-101 fo r a
dozen years, I fou nd that
the tra nsm it audio was just
barely adequate, and if a
mike with low ou tput was
used . i t was downr ight
weak. External preamps a re
handy but involve extra bat
te ries o r power supp lies,
and are general ly a nui
sance.

After examin ing the SB
101 schem at ic, I noticed
that I had a n a uxil iary crys-

0
® ".& ..

". ®,.

C22'
00'

,r-<p S'HELO

1 (OLO C221l
0 .02

SHIELO

""S8101 22K
PI!O~E
PATCH I ~ PUT

"" C INPlJT 22 "

Fig. 2. Preamp circuit for HW/5B-l 0l using V5B.

"ro "'OUT { ViOLET I ""'T[

t
__-: 'V~B

V 6U8

1:2'4

I
xTA L "n~ care.ro '0O . '" 1:222

I l V'OlET
l202

The Heathki t SB/HW·l 00
series of transceivers is

one of the most popular
lines in the ham ma rket. Un
fortunately, the 58-100 li ne
has been d iscont inued, but
the HW-l 01 , with the iden ti
ca l ci rcuit minus some bells
a nd whistles, lives on. Hav-

Steve figst! K5SE

Menlo Park (A 94025

•
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Isolation. Better~.~ SOnBat 300 MHz;
better than 45.oB at 450 MHZ;
attjacent terminal

U,Ou5ect teqninals grounded
Connectors: SQ-239

BEllINOlJST;RIES
1ID7nREYESAVS .P.O BOX>5B25
COMPTON.CAUFORNIA"!lQ224

Phone (213) 537·5200

Tolerance: :t; 10% full scale
Input/output Impedance; 50 Ohms
Connectors: 80-239

Model eN·630
Frequency Range: 140-450 MHz
SWA Detection sensitivity Watts min.
Power: 2 Ranges~ E"orwar::d, 2G'2OOWatts

(AeflettM 4OWatts)
Dimen$iOns: 180~ 85:'")( 120 Ijlm"',,;,,,_

7.12ll: 3.37x 4.75 ih

&~~~~~_~'I',; .:aor & BTB
IOqUIiiii • ,.....

•

Frequency Range:1.'8-,150 MHz Frequency~ ~ .8-150,MHz
SWR Det'ection Sensit ivtt)': 5WattS"mjn SWR Detection SensUMI)': 5 Watts mm.
Powec 3 Ranges (F.OfWard. 2OOdG'2dob Watts) flowg(; 3 RangesJFonYard. 2G'2lXV2OXl Watts)

(Reflected ~Watts) l Rel lectedSiU4<M',4(X) Walts)
Dimensions: 165.x 75 x 97 mm, D1'mensions: '180 x 120 x'1Xl mm

e.SO-x3x 4irn 1".x' 4. x 5"ln.

--.. OPEN AT BPM EST
CLOSED AT 8PM PST

, .. YOU 00 NOT SEE
WHAT YOU WAHT ASK

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

ORDERS ARE POSTAGE PAID

COo-VISA-MASTERCHARGE
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Tim Damel N8RK
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Gunnplexer Cookbook

W hy aren't you operat
ing on 10 GHz? Sure

ly, you have heard of the
Gunnplexer, a Microwave
Associates' product aimed
at making the average ham
a ma ster of microwave
magic . Despite its availabil
ity, rea sonable price, and
simplicity. the Gunnplexer
is about as popular as an
AM signa l on 20 meters.
Now there is new hope for
discove ring life o n 10 gigs.
The Gunnplexer Cookbook
blows the to p off the sub
ject. e liminating the pro b
lem of finding informat ion
and applications.

Authored by Bob Rich
ardson W4UCH, the book
goes beyond the whys of
Gunn diode theory and
delves into the haws of put-

ting th is technology to use.
The sixteen chapters start
with the basics and end
with the design and co n
struc tio n of a computer or
TV video link. Along the
way. yo u' ll learn about
range, bandwidth. i-f ampli
fiers, antennas, and any
thing else that has to do
with the pract ica l aspects
of life on 10 GHz .

The joy of W4UCH 's
book is tha t you can dupli
cate the projects. There are
detailed plans for buildi ng
freq ue ncy an d power me
te rs. power supplies, water
proof enclosures. pa rabolic
reflectors, and temperature
co nt ro ls. The se building
blocks can be combined in
to a level 1 or a level 2

co mmunica t ions sys tem .
The author worked alone,
at home. so he was forced
to devise inexpensive and
readily-avail a bl e substi
tutes for exo tic microwave
gear. The tex t is supple
mented by photos. dia
grams, printed circuit lay
outs. and even in formation
abo ut suppliers.

If you have mastered the
easy app lications and are
ready for experimentation,
check out the Cookbook 's
discussion about making
the Gunnp lexer sing on sin
gle sideband. The proposed
phase-locked-loop "crystal
matte" scheme has attract
ed some ske ptica l com
ments from other micro
wave af icionados, But the
cr itics are sore ly lacking

when it comes to suggest
ing alternatives. Another
one of Richardson's ideas
calls fo r using a conven
tional AM tel evision to
rece ive FM video signals.
Commo n sense dictates
tha t this chea p and d irty ap
proach wo n't work, but the
proof is in the viewi ng.

Still not co nvinced that
10 GHz is the pla ce to be?
Then maybe you should
dust off that o ld AM rig, All
jokes aside, The Cunnplex
er Cookbook is the def in i
tive source for information
and inspiration for aspiri ng
microwavers . It costs $9.95
and is available from The
Ham Rad io Publi shing
C ro u p, G ree nvi lle NH
03048.•

MODEL II

$602.00 Discount
Off list

64K 1 drive $3297.00

TRS-80®DISCOUNT
BUY DIRECT

We corry the full li ne of TRS-SO Com pute rs . All
other software , fur niture . and accessor ies at dis 
count from cata log price . We stock most items
to ass ure you fast delivery and save you money.

WRITE FOR A FREE CATALOG

1-BOO-841-0860 Toll Free Order Entry
MICRO MANAGIMINT 5YSUM5. INC.
... 313 DII'T . NO . 13

DOWNTOWN PlAZA SHOPPING nNTER
115 C SlCOND ..... E, s w.
C"IRO, GEORGI" 31728

G.. & exeoer PHONE NO . (" 21 377-7120

MODEL III

B---
D

2 6· 10 6 1 4 K I••••••• • • $6 0 9 .0 0

26-1062 16K 111•• • • • • •• 849.00

26-1066 48K 111

2 drives, RS232 • • • , • • . 52077.00

l O'llfl' hw.."o,y." S E. U.S "
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Al SO Avai lab le,
Floaf Spac", 51'"Wide by 30"' Deeo

S19250

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

A beautiful piece of furniture _ your XYL wilIIoY8It!

$16450 S-F RADIO DESK
Deluxe e Ready to Assemble
Des igned w ith angled rea' shelf 10' yeur
viewing comlort and ease 01 operation.

FIN ISHES: Walnul or Teak Slain, sq
FlOG< Space, 39" WkM by :10" Deep

Add ili onal lnlo, m" lion on Request. .
Ch"c ~ . , MOfleYO'd"", B"n~Am",jc,,'d

" I'd M" ' le , Char9" Acce pled .... 55
F.O.B, Cuille' City, (In Cl lil. Add 6% Sales Tu l

__ DEAL ER INOUIRIES INVITED_.

s-r .....ew Rc'Cho hmc.,
4384 KEYSTON E AV ENUE · CULVER CITY, CALIF. 90230 - PHONE (213) 837.4B70

----------~---~*

DeSigned and Buill by J. W. Mil ler Dlv,

HI-O..~

Ruooed. IIOhl",,,illht. Injec
tion m<)ld8d 0 1 109 qua lity
mat""..I, w il h high diele<;
,';C QUlIl'loflS and e xcellent
..eatherabilily. End insula·
tors are const ruc ted in a
spiral unending lash ion to
permi t w,ndmg ot loading
coil s or par"al winding ter
tuned traps.
M~ y ec US""!Of

. Gu... " sr, .. ,n nsularOfS
• F"" 01 nh~ nsulalOfS '0<

ani, ~n..

• Const,uc' )t\ 0' an1 ..~ma 1Oit<l-
onq C ')j' fT'un!)¥l(l "dOS

$10.95 "tT
HI·Q ANTENNA

CENTER INSULATOR

" -" .tJ Small. rugged ~ghl""'9"1
..........- ~ ..eal"erp'oor

Replaces ~rw", ,nSulal'"
.L ,",<Indies lull legal po..er

~ ;If? and rrore
$5.95 ~ I~ SO 139 conneclOf

HI·Q ANTENNA
END INSULATORS

--.......

HI-QBALUN
<2. f or d(l(lle$ yagoS "'ve<ted

~ & dOubI<'Is

•~es cenle< "'5IA<I1Qf

• ~uts POWef ... ...,tenna
• Btoaobllf'l<leo(l 3-40 MHZ

• small 1qII"""'9'" a nd
....a lf>efll' oot

. 1 1 Impe(l¥lCe ratoo

• fOf lu ll legill PO"""" aM mo<e
• HP'PS el'm,nale TVt
• w,m SO l3g conne<;tor

_ ..... , ,_ _ ,, _ ," 10 _

DIPOLES
..... _ 0

...g .,... Cf ..n •_. _.
e.." .... HI -O . . . .... ~,~-oec eo.re eo "''' $24,95

o.eo ec.te .. "" 2195
D'" '" aa U.95 "'''
D" " 22 23." 19,95
0·10 ro " 2295 1895.......... .......
SD., 80,75 00 3195 27,95
SD'" '"

., 28,95 24.95

........-
eoec-o 80,40,20,10,15 '" "" """""''" 40,20,10.15 66 "" " "0'0«l<0 80,40,15 '" "" 31.95
",..". 40.20.15 .. "" zs.ee

Al l llficM ..... po$lpaid USA 48
A~.,~ a l yOU/laYOflle dealer 0/ Ofllef d"llCl from

......tenn. _-'es-a~ai lal"e with anlenna orders
Nylo n guy .ope 45OJ1 le Sl 100 fOOl $3...9
CeramiC(Dogbone Type) anlenna insulalors .70 p,
SO·239 coa. connectOfS .55

All anlen..-s a,e complete wllh a HI-o Balun OfHI.Q
AnI........ cen ler i"sulalOf , No.1" 8l'l1_ w.re. Cflf·
amoc i" sul. I0f5, 100nylo<> .menna ....PPQIt rope ISO
model. 0111)' SOl ,aled !Of lull legal llOW8I. Anl ennas
may be used ilS an invenoo V and may also be used
by MARS Of SWLs.

• Average "Automatic" tune-up time: 15
seconds or less.

• Tune-up time not affected by power level:
can be as jew as 1 W (5-10W prelerred).

• Power recuirerente are 1151230 VAC 50-60
Hz, 10 W operating/5 W standby: or 13.5
VDC, 1 A operating/.5A standby.

• Antenna tuner packaged in cabinet 17"W
x 5 314~H x 1 4~D (Front panel handles Dr
rack mount optional at extra cost.)

Wri te for literature.

• Power~nly 25/X) W PEP.

• Frequency Range: cconnocce 3.0 10 30
MHz (including WARC Ba'lds).

• Impedance MatchIng: 10 ohms to 300
ohms 10 50 ohms resistive.

• Direct Reading SWR Meter. 1:1 to Infinity.

• Direct Reacling Power Meter. Two meter
scales from 0 W to 250 Wand 0 W 10 2500
W: front panel switch selects FWD or
Reflected Power(iIIuminatedpane/ meters).

• Power meter displays RMS with con
tinuous carrier and automatically displays
PEAK when driven wlth SSB signal.

Sl1.95llf
SI 0 ,95llf

00."..

Van Dealt" I n q UI'Il!' S In.-lied

Gorden
Engineering

BOX 21305 B, SOUTH EUCLID, OHIO 44121

Dealer
Inquiries
Invited BELL INDUSTRIES

10070 REYES AVE • PO BOX5625
COMPTON, CALIFORNIA 90224

Phone (213) 537-5200
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f . T. Marcel/ ino WlRYM
l380b Park /a nd Dr/H'
Rockville M D lO8H

The Green Gallon
- an HW-101 look-alike

(except for those four 811As)

T his a rticle describes a
project which evolved

into a t -kw linear amplifier.
The unit has been seve ra l
months in the maki ng. The
effo rt put fort h in building
this project is dedicated to
the amateur who enjoys the
sa t isfac t io n of creating,
building, and operating his
own professi onal equip
ment.

The parts and subassem
blies required to fab ricate
the am pli fie r were obta ined
from local hernfests or were
re lu c t an tl y sur re nde re d
fro m junk boxes by fe llow
amateu rs. It is intended
that the theme of this arti-

ell' sha ll empha size layout
ra ther than circuit design .

The hou s in g of four
811 As, with filament , rel ay,
and bias supp lies into a n
HW·l 0l ca binet was pre
ceded by many hou rs of
planning. The power supply
is housed in a se pa ra te box
and connects to the linear
via the control ca ble .

The Green Callan linear
amplifier is designed to be
packaged into a Hea tbkit'"
HW·101 cabinet. The new
asse mbly there by c reates a
ta bletop twin for my HW
101 tra nsce iver.

Prior to bui ld ing this am
pl ifier, it was necessa ry to

se nd a shopping list in the
form of a n order blank to
Benton Harbor, Mic higan .
The Heath Company is ve ry
accommodat ing a bout sell
ing piece par ts. The top and
hall a m cabinet sect ions for
the HW-l 01 , three large ,
a nd two sma ll skirted knobs
were major item s pur
chased . Mmor items includ
ed four rubber feet and two
plastic risers; a ll items add
ed up to a cost of $35 .00.
Othe r fr o nt-p ane l par ts
such as the 1-1 /4"-square
pa ne l rueter. rotary band
switc h, and power on/off
swi tc h were pu rchased a t
loca l he rnfests

After surveving the avail 
a ble tubes , the 81 1A W,l S

chose n for this design 1hI'
reasons fo r the se lect ion
were twofold : (1) The tu bes
are re lat ive ly inexpens ive
and readil y ava ilable, and
(2) They can be operated at
a relatively low plate volt
age of 1500 volt s, therebv
making the power supply
components lese, expensive
The d isadvantage of using
the tube is that fou r are re
quired for fu ll legal input
powe r.

W ith th is major dec ision
out of the way, cons id
erat ion was given to the
tan k-c ircu it components

•.-
r:

,_.........
-

Photo A. Front view of amplifier showing all controls and
raped top lo uvers.

Photo B. Back view o f amplifier showing cooling fan and
dual coaxial relays.
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Pho to C Side view wi rh top cover removed ~ howin~ t i le
ment bias. and refay supplies.

ll ' , 112" 0' .... 1T
'"l, 118" Tu 81 116
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courtesy of a fellow ham
with a free junk box at the
local test . The piece was
cut to 14-1 /2" x 6-1 14" , and
its co rners were filed round
to match t he HW-l01 ' s
front panel. Now, the panel
mu..1matc h the color of the
101, so I searched at the
local automob ile pMI'> out
let for one of those spray
cans o f touch-up pamt An
a c c ept a bl e g ree n w a s
found at $1 .00 a can (G t\1
part #DS-CM 283). O ne can
wi ll supp ly severa l coa l ..
with som e left over. Before
spray ing, rem ove al l grease

'",.'C,

~ lC ~ .
F OUT

"FC ·H. "'6
8 11 ... 1'" ~-/0 '",.,

" ,

'"

Fig. 1. 1-kW linear amplifier.

t ran sform ers With their as
soc iated co mpo nents were
mounted directlv in front of
the filament transformer ,
The bias-supp ly uses a 6.3 V
ac , t-Ampere standard fil a
ment tran sform er in a
reversed hookup, and feeds
a sim ple half-wave f il tered
sect io n. Components for
t h e tw o su pplr e s are
mounted to lugged termi
nal st rips. For sirnphcit v, I
pop-ri veted the stnn.. 10 the
inner f inal rf cage.

The- f ront panel wa s made
from a piece of 1/8" alumi
num obta ined through the

01, I ~ V

)

•
1--- - - - - _ 1

".fl F IN ~>---.,;.-J._Jf- ---'

' 12 V ' "

".
,.j" -

.. C ..,. 11
CONTIIOL ' N"OOI

Pw R GN' r-;"
r-: ."

II V ,"puT »~.",.~;;.,------------------

port. Although this m ay
sound comp lic ated, it is
hoped that the photos re
veal its simplicity.

The rear of the ampl if ier
consists of a modified chas
sis bo x used as an rf inpu t
compartment, in wh ich the
811A tube so ckets were
mounted . Th is cha ssis is
covered with a perforated
aluminum shield to com
plete the input enc losure .
Input sw itc hing and tuned
cathode c ircu i t s wert' el imi
nated because o f space lim
itat ions. The decision wa s
made knowing full well the
ri sk of increa sed intermod
ulati on distortion and high
swr between exciter and
amplifier . Prior to mounting
the rear shield, the two
Dow-K ey coaxi al re l ay s
were bolted to It w ith spac
ers.

The 6,3-V ac. 2()"Ampere
fi lament transformer wa s
mounted toward the rear of
the ampl if ier, prov iding Its
large secondary wires a
short connec tion direc tly to
the f ilament feedth roug hs
o n the inner side of the rf
shield. The feed throughs
were co nstructed using #6
machine screws and nuts,
so lder lugs, and insulating
washers.

The bias and relay power

"FCI

' . To ± 0'

"C"' ,"> I T"
" o . c k:: m

"tv. ,",>--,- - - - i "'C'

because thei r physical size
would dictate the entire
layout. The tuning capaci
tor, a Cardwell. was pur
chased for $8.00, along w ith
the large f our -c on t ac t
band switch for $1 .00. The
capacitor is a large unit
with counterbalance we ight,
rated at 220 pF at 3-kV spac
ing . Th e four -po sit ion
swit ch was part o f a us
Navy tun ing unit and may
be undesirable to som e, but
i t did not cause any grea t
problem in my shac k be
cause 40 through 10 are m y
pr ime bands of operation.
For d ifferent bands, the
tank co uld be mod if ied eas
ily to suit the ind ividual's
need s. The o utput loading
capacitor is a conven tiona l
broadca st type with the
three gang s wi red in paral 
lel, giving 1500 pF.

I const ruc ted the m ain
chassis using a sheet o f
3/32" aluminum mounted
on three angled pieces hav
ing dimensions of 1" on a
side. Co ns iderable t hought
wa s given to the la yout and
shield ing of the rf input and
output compa rtments. As
show n in the photos, the
four tubes were staggered
horizo ntall y in order to con
serve space.

Orientation of the 81 1As
is very cr itica l due to their
internal grid-support st ruc
ture. The tubes must be
placed with the grid-sup
port po st s aligned atop
eac h other to prevent grid
sagging and po ssible short
ing when the tube is hot.
The ceramic tube sockets
are mounted to a piece of
formed sheet aluminum .

The rf inpu t circu it IS

complete ly enclosed, using
a modified alum inum chas
sis and perforated alumi
num sheet. A 10" x 5" x
J" standard chassis was cut
lengthwise to m ake a 10" x
5" x 1-1 /2" o pen shell.
Next , the bottom side was
removed so that a tj-shaped
shell remained which cou ld
be p op-ri veted u sing
t -brack ets to the tube sup-
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Photo D. Side/top view with top o f rf cage removed showing
811As and fina l tank circuit.

Photo I . Top vie" with rf cage removed, show ing p lace
ment o f rf tank components plus power supplies.

bridge diodes is assured by
relay K2 . with its contacts
and a series resistor in the
transformer's primary c ir
cu it. Time delay is about six
seconds with 250 O hm s and
110 V ac on the primary.
Sense resistors for the plate
cu rrent and voltage Me lo
cated in the bleeder-resistor
st ri ng.

All meter ing is hand led
by a 100-uA meter. The
meter func tion swit ch is a
five-position ceramic tvpr
With the cen ter positi o n
grou nded. This gives a con
ven ient meter-disable po
sit ion between two active
positions on each side. If e
d iffe rent meter movemen t
is u sed , the calibrat ion
resistors will have to be
alte red accordingly . The
meter face wa s re-sc aled
with 0-2 and 0-1 mark ings.
The grid current and plate
vo ltage use the 0-2 sca le
which provide 2OQ---mA and
2000-volts full scale read
ings . 'The plate current and
relative power output use
the 0-1 sc a le, with 1000 mA
and 1000 Watts, respective
ly.

When the power swit ch is
ac tiva ted, the grid bias sup
ply immediately ap plies
- 125 V ac to a ll grids,

•••
'"

•

'"'sE "U

.,
U ..SE

drop about 100 volt s when
the ampl ifie r is pull ing its
full plate cu rrent of hOD
mAo Inc identally, I bench
tested the power transform
e r at 1100 V with a l -Am
pere load with no appa rent
heat ing. The power supply
is energized via a contro l re
lay in the powe r supply and
a power SWitch loca ted on
the amplifier' s fron t panel.

Surge pro tection for the

Fig. 2. Power supply.

single secondary ra ted at
1100 V and 550 rnA. The
un it was purchased directly
from the manufactu rer at a
cost of $58.00 includ ing
postage and handli ng.

The rectificatioa is han
d led by twelve 3-Ampere, at
l -kV diodes with 1/2-Watt
carbon res istors in para lle l
with spike-preventing ca
pac itors. A se ries of four ca
paci to rs, w ith bl e e d er!
equal iz ing resistors. f il te rs
and inc reases the 11 00 volts
to 1540 volts . This level wil l

~."220 ~ I S' C[ '""0 HI S'OE ... ". 8[~ <S H I~ [

8 1C -61 a'

," r-r- •

I.. . n ,
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210 HI S'Ol • ,,.
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..0' .. .. ' a .. 2
..ol ~ .. ,a ". •,.
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L,.
" E\I QR .. ..0

TO AC P IO R S.'TC ~

TO a,,, eo "~ A"[ "T

with a suitable so lvent and
then apply two coa ts of a
suitable primer.

like the HW-l01 but un
like the 5B-220 o r 5B-200.
the power supp ly is housed
10 a separate box with a
power contro l cable plu s
HV cable runn ing between
it and the a mp lifie r. The
heart of the power supp ly is
the Ber kshire 6181 tran s
for mer - a ll 30 lbs of it. This
tr an sformer has a d ual pri
mary to accommodate 120
o r 220-V ae inpu t and a
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Photo F. High-voltage power supply w ith cables . Photo C. Layout of high-vo ltage power supply. Rectifiers
are on PC board mounted between the filter capacitors.
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The ampl ifier has been in
use for severa l months on
both CW and SS B. Although
the rig is m ostl y used for
CW, its linearity is accept
able for SSB operation . As
w ith all grounded-grid lin
ear amplifiers, the loading
is a bit cri t ical, but after you
get the hang of it , operating
becomes a pleasure .•

TO 'Oil

' '''0"[S 'STO"

TO ~H .YS

HI Sl OE

10 G~O

"'K ' '"' '' ..001

Fig. 3. Meter-function circuit.

Fig. 4. Bias and relay supplies.
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driving power. keep ing the
tota l de inpu t power sl ight
ly less then 1 kW. A re
touch of the tank cont rols
may be required at this time
using the relat ive-power po
sit ion. Typical CW opera
tion on 20 meters shows a
plate current of 600 rnA
with a grid current of about
40 rnA.

the top rem oved (hence no
cooling) for short periods of
time. W ith the cover re
moved , full rf inpu t and
output shield ing is main
ta ined making very easy the
dumm y toed adjustments in
the metering; bias, relay ci r
cuits, etc.

Tune-up and placing the
l inear o n the air is made
quite simple with t he aid of
the bu ilt-in relative-power
mete r . After allowing a
nominal tu be warm-up of,
say, 15 minu tes. key the
t rans ceiver w ith the m ike
gain at a minimum setting.
Th e meter fun ction sw itch
should be p laced in the
plate current pos ition. In
crea se the m ike gain unt i l
plate current reaches about
200 rnA.

Do not keep the trans
ce iver keyed for period s
longer than 10 to 20 sec
onds at a time due to the
heat gen erated by the
811As.

After a brief period. turn
the fun ction sw itc h to the
re lative-power pos it ion
wh ile alternately adjusting
the tank circuit and load ing
capacito rs to peak the rela
t iv e-power o u tput. N o w
sw it ch back to plate current
and inc rease this va lue to
about 600 m A, whi ch is
about the BbO-Watt input
leve l with 1440 vol ts o n the
plates, This allows for an
addit ional 100 Watts of

thereby cutting off all pla te
current fl ow during tube
warm-up. The bias is con
t rolled by a 12-V relay, K3,
located in the rf input en
closure. Notice that both
sides of the coil have rf
chokes and disc capacito rs
ahead of the side wall feed
throughs. When the trans
ceiver is operated, its aux il
iary relay co nt ac t s are
wired so th at a contact clo
sure to ground is generated
thereby grounding one side
of the bias relay coil and
the two coax relays.

Coo li ng of the ampl if ier
is ach ieved by usi ng o ne
min iature, high-speed muf
f in fan . The fan is mounted
external ly on the rear, f ixed
to the top cover. D irect ion
of air flow is out of the am
plif ier , with the input path
controlled . To gain maxi
mum benefit from the fan ,
the louvers were taped
closed on the in side of the
top cover. Speci f ica lly, the
right side and top right half
were sealed . This action
forces most of the input air
to be pulled through the
left-hand louvers into the rf
output cage, picki ng up
heat f rom the 811As and
exiting it th rough the oppo
site side of the rf cage. The
f an ' s m o tor cab le was
equipped w ith a male two
prong plug for easy remov
al. Incidentally, the ampli
fier can be operated with

73 Magazine' • October, 1981 59



STR0150A

Sopbisdcated MobUe
Antennas

Cubic mobile antennas for the most
sophisticated user. Model M34 with up
to 4 bands rated at 200 watts PEP. The
M34 features good efficiency. and no
coils to change. Model 45 features 5
ba nds with excellent efficiency. The
Model 45 , rated at 500 watts PEP. gives
the ultimate in mob ile performance.

MIL grade double sided plated through
epoxy glass boards are used throughout
Circuit boards are interconnected by
means of stripline connectors and coax
microccnnectors for reliability and ease of
service. No bulky wiring harnesses. The
choice of circuitry prompted a reviewer to
also add, " It is this design choice tha t Is
probably responsible for the excellent
dynamic range of the receiver."

The VRS tuning system employs a
knob with a center detent. In the center
position the receive or transmit frequency
is locked and indicated by the LED fre
quency readout. If the knob Is rotated
clockwise or counterclockwise scanning
up or dO\WO is initialed. The rate of scan
ning is proportioned to the degree of
knob rotation. Returning to the detent
position stops the scan. "Reading the
mail" Is a simple and automatic function!

tiJ ~~!~SCATIONB.INC .
305 Airport Road. Oceanside CA 92054

1714) 757-7525

ASTRO-I03 . THE TRANSCEIVER. to
day'. perfonnanc.e a nd no-nOMen.e fu 
ture. luder. All the feature . of the
ASTRO_I 02BXA , plu. WARC band. ,
RTTY mode, and m orel

The ASTRO·150A Is an extremely
high quality Transceiver in both drcuitry
design and construction. Emphasis has
been placed on performance and human
engineering. A leading editorial Review
stated. "The quality of construction is
second to none. In fact the reviewer was
reminded of a well-executed piece of ex
pensive commercial or industrial test
gear:"

ASTRO-I02BXA. The perfdtmance rtg for
b..e statio ns. Dual PTO'. . P..s ba nd
tuning. 235 watt Input on aU Mond•. and
rouch. much morel

A Cubic Transceiver for Every Need

ASTRO- 150 A. the synthesized trans
ceiver for easy and safe tuning in the
mobile environment VRS for hands-off
tuning; you set the rate and the micr0
processor does the work. In addition. mi
crophone up-down tuning allows turUng
with one hand and eyes on the road.
When off-road the microprocessor con
trolled synthesizer holds frequency, no
matter how rough the going.

Base
tation

Performance .r.:;;:
Tailored to ther

New Generation
SmaUCars.



KITs--""';"'-

Building A Transmatch?
Fi xing An Antenna?
Making Test Gear?
Constructing A Kit?

CALL TOLL FREE
(ou l.ld. IlUnol. on ly)

FOr the best deal on
- olE " _" IIi , nu-" meeD- " ppi e-"SP
-"vanti- Bel d! n- Ben eher- Bit d-CDE
_CE S_ Communi cali ons Specialists
_Collins- Cushcr,11_0, iw,-DenTron
_Orak !_ Hustl!r- Hy-G, in-Icom- IRL - KL M
_Kenwood- Larsen- Macrolronics- MFJ
_Milll,nll_ Mini Prollucts - Mirag!_ Mosl!y
- NPC- Newtronics- Ny!- Panasente
- P, lomar Eng in! !rs- Reg!ncy -RobDt
_Shu r ! - S l a n ll ~ r ll -Swa n- Tempo
- t en-tee- Tnnscom- raesu

CALL
TOLL
FREE
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ERICKSON
COMMUNICATIONS
Chicago. IL 60630
5456 Norlh Milwaukee Ave.
13121 631·5181 1wilhiniIIinOlSI

(800) 621-5802
HOURS: 9:3G--S:30 Mon.• Tues., W.d, & Fri _

9 :30-9:00 Thursday •
9 :0G--3:00 SIllu.day ..

BEST BUYS for
OCTOBER!
TRIONYX TR-l000 600 MHz

Frequency Counter $144.95
ICOM IC-730 HF Xcvr...

only $749.95
ICOM IC-2A Hand-Held..•

limited Special $219.50
KENWOOD TR-7730, TS-830S

In stock, immediate delivery!
MIRAGE 0-1010, 10-100 Watt

440 MHz linear $289.95
APPLE Disk Based System:

Apple II Dr II Plus with 48k
RAM installed, Disk II with
controller, DOS 3.3 $1899

APPLE Game Paddles ava ilable
Iluantiues limited ... all prices subj ect to

cha nge without notice
We always halle an excellent
assortment of fine used equip·
ment in stock." Come in or call
Eric kson is accepting tate model
ama teur radio eq uipment lo r service:

l ull l im e tec nntc tan on duly

R XNo,,, B' ,dge In, 2/ 17)
Spl,l-l.md Sl}e'ecn P'Ol!s\.O'

In, 9/ /9,
40 Meltl ORP I rdnS<:t'.e'

In, . 801
... c"xuoces\.Of Co"lles1 ~f~

In" 811
~. O!""' S ... . 'j.(

80_ . 11$, 0 .......111. , NH 03lWtI
(103) 17$-1033

NEW

Catalog - 25 cen t s

''''P' OIitc U ~F Osc"klIO' I"' 8 /811
l "' ~!tlI OSl11 811

lirrM'rdl C_ q .. ,I" Dr . · f
~. A B \ C r OS 1 ~ B Tl

, ~ SGloclsldTfS",~" , "' 6 801
Atll"""'S.. " nf OS1 6 8'1
\IoC~ lor 2 "'tier S. ", flt'SLn"

, ft· ~ 511

-IN STOCK -
B& Wcoils . switches, antennas
Jac kson dials and drives
J W Miller parts
Millen components
MullfonlCSroller Inductors
torocs cores. eeaos canms
Vafaa,Ole cacacucrs

Cardwell - EF rcenscn
Hammarlund - Millen
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Thomas R. Sundstrom W1XQ
Bo~ 175
Vincentown NI 08088

Controlled Chaos
- getting the most out of state QSO parties

Weekend Acti\'ily

All QSO party contests
are conducted on the week
ends . The da ta shows state
and regional QSO parties in
every month of the year ex
cept April. May ha s six co n
tests, September and March
have five, and February has
fou r, State QSO part ies will
not compete with the major
inte rnational and national
contests such as CQ Wo rld
wide or ARRl Sweepstakes .

The hours of operation
are usually very convenient
fo r those who have worked
parts of Saturday or Sun
day. Most contests do not
begin until midday Satur
day, have a rest period fro m
late Saturday even ing tc
late Sunday morn ing, and
end around di nner time
Sunday even ing. There are,
however , some contest!
that run the full 48 hours
and some othe rs that do nor
ha ve the Saturday night
Sunday morning rest peri
od, so be su re to chec k.

The Exchange

The contest exchange

ahead of time in 73 and
most other amateur radio
publications.

year, it can be your turn to
be the hunted and have the
choice of all who call you!

A controlled-fun kind of
chaos, not quite as intense
as the worldw ide OX con
tests, is found in the state
QSO parties. You, in the
sponsoring state, a re the
sta tion bei ng sought by oth
e rs. It 's es pecia lly fun if you
a re in the county tha t has a
smal l radi o amateu r popu
lation ,

State QSO parties oc
cupy re lat ive ly littl e spec
tru m space. Unli ke the big
DX contests or Field Day
where every band d isap
pears under a ba rrage of
CQs, the state QSO parties
tend to cluster around pre
announced frequencies in
the phone and CW sub
bands. Unlike the big con
tests , there is plenty of
room for those who choose
not to contest.

Tab le 1 lists al l 50 states.
O nly 32 sta tes have sepa
rate QSO party contests,
bu t another 16 are repre
se nted in regional QSO par
ties listed in Tab le 2, The
data listed is obv ious ly sub
jec t to change (about 6 con
te st s cha nged weekends
t his past yea r); de ta iled
ru les a re publ icized well

Often the situation is re
ve rsed. A rare DX station
has probably worked thou
sands of US stations in all
50 states, so why should he
work another W2. W4, or
W6? But. once o r twice a

avaifable for partic ipat ing In

HO W would you like to
be a sought-after sta

tion on the low bands! How
would you hand le a pileup
when you, a stateside sta
tion in W2- or w e-land. ca ll
CQ?

One o f man y certifica tes
state QSO parties.
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Table 1. State QSO parties. All amateurs send a signal
report and amateurs so the sponsoring state send the
county. *Some sta tes have both individual and
regional or district QSO party contests-see Table 2.

O pe ra ti ng Strategies

For those w ishing to sub
mit contest entries, a high
QSOs-per-hour rate is desir
ab le, without fo rgetting
about m ultipl iers . Some
contests also award 2 or 3
points per CW QSO, but on
ly 1 point for phone; others
award 2 or 3 points per OX
QSO. Given those factors,
t ime is probably most effec
tively spent on 20, 40, or

ample, in the 1979 New Jer
sey QSO party, K2NJlmo
bile operated on 40 CW
from all 21 count ies in the
course of t he weekend; an
out-at-state station cou ld
h av e worked K2N J 21
times. In the 1980 Florida
QSO party, I managed to
work WD41NQ/mobi le on
20 CW in six of the more
than-20 counties he ran
th rough.

varies from contest to con
test. Tables 1 and 2 sum
marize the exchanges.

Elements incl ude a signal
report, a seria l number,
county, state or ARRl sec
tion (see page 8 of any
QSn. or country.

An amateur in a sponsor
ing state would send a sig
nal report and county, plus
a serial number if required .
On CW, for example, in the
New Jersey QSO party, I
would send:

CQ NJ CQ NJ DE W2XQ K
W2XQ DE W2NSD/1 K
W2NSD/1 DE W2XQ
599010 BURLINGTON BK
W2XQ DE W2NSD/1
599001 NH BK
QSL QRZ DE W2XQ K

In thi s example, 10 is my
QSO number; for W2NSD/1 ,
it's number 1. Regard less of
band changes, QSO seria l
numbers continue consecu
tive ly and increment by one
of each QSO.

Object of the Contest
The object is for in-state

amateurs to contact as
many other stations as pos
sible, with an emphasis on
out-of-state and ox st a
tions. Not al l contests per
mit In-s t a te -t o -in -s t a t e
QSOs. Out-of-state ama
teurs look only for .am a
teurs In the sponsonng
state.

Due to the relatively low
number of stations partici
pating (1 00 or more is a lot),
a good deal of comradeship
develops. For example, In

the 1980 New York QSO
party, six New York stations
in six different counties ran
a roundtable first on 75 me
ters and then on 40 meters
over several hours. Anyone
who wandered into the
QSO could work W2TU,
WB2SJG, WB2KEX, KB2DE ,
WB2IVX, and WB21PXwith
In two minutes flat! During
slow periods, stations tend
to cluster onto a few h e
quencres and call CQ In

turn; as a newcomer an
swers. al l those on the fre
quencv can take turns In
work ing the newcomer.

Contest Scoring

Most QSO party contests
are scored by multiplying
the number of QSOs times
the number of multipliers.
For an in-state contester, a
multiplier is each different
state, or ARRl section, and
OX country. If in-state-to-in
state QSOs are permitted,
th en eac h county is also a
multiplier. For out-at-state
conteste rs, each county
worked is a multiplier.

Most contests count mu l
tipliers once regardless of
the number of bands they
are worked on.

For those intending to
subm it a contest entry to
the sponsonng organiza
tion, you can see why a rare
county is very popular, es
pecially if that station
comes on the air in the later
hours of the contest and the
county has not been previ
ously heard from. The out
of-state stations create one
pileup and, if in-state QSOs
are allowed, the stack of
calling stat ions grows even
larger. That could be you in
that rare county picking
through the pileup. It's a
fun experience.

Other Rules
Most contests permit one

station to contact another
station once per band per
mode. Continuing with the
example above, W2NSD/1
and I could work each other
on phone and CW on each
band from 160 to 10 meters
for a total of 12 QSOs. For
multipliers, however, I can
count New Hampshire only
once; W2NSD/1 could
count Burlington county
only once.

Florida's QSO party IS

one notable exception to
thi s. The phone and CW en
tries are comp iled separate
ly; the scores are not added
together if one station sub
mits two logs.

Another standard rule is
that the same in-state sta
tion may be worked more
than once per band per
mode if the in-state stat ion
changes counties. For ex-

State
Alabama'
Alaska'
Arizona'
Arkansas'
California
Colorado'
Connecticut
Delaware
District of
Columbia
Florida'
Georgia'
Hawaii
Idaho '
Illinois'
Indiana'
Iowa'
Kansas
Kentucky'
Louisiana'
Maine
Maryland
Massachusetts
Michigan
Minnesota'
Mississippi'
Missouri'
Montana'
Nebraska '
Nevada'
New Hampshire
New Jersey '
New Mexico'
New York '
North Carolina '
North Dakota'
Ohio
Oklahoma
Oregon'
Pennsylvania
Rhode Island
South Carolina'
South Dakota '
Tennessee '
Texas
Utah'
Vermont
Virginia'
Washington'
West Virginia
WisconSin'
Wyoming'

Month

October

December
November

September
M'Y
May

August

M,y
September

July
September
M,y
M,y
June

November
October
March

February
August

M,y
December
March
August

september
August
February

March
January

February
March
September
January
March

Weekend
Number

t

1

2

3
3
2

1

3
3

3
3
3
3
1

3
2
2

2
3

1
1

4
4

3
3
1

4
4

4
2
3
3
4

Serial
Number
Required

,
x
x

x
x

x
x

x
x

x
x

OUI-ol-slate
contes le rs send:

ARRl
Stale Section

x

x

x

x
x

x
x

x
x
x

,
x

x

,
x

x
x

x
x

x

x

,
,

x,
x
x
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Tab le 2. Regiona l QSO parties. All amateurs send a signa l report and amateurs m
the sponsoring sta les send rhe county.

pl a ce fin ishe rs in ea ch
county and state, section or
country, but so me combine
multi-operato r entries with
single-ope rator entries ,
That's not rea lly fair to the
single operators, and sepa
rate awa rd s sho u ld b e
given .

Another " nice" idea used
by the Tennessee QSO par
ty sponsors is sending a re
minder message about the
upcoming QSO party to
each participant of the pre
vious yea r's co ntest. A book
of messages is put into the
ARRL National Traffic Sys
tem timed to be delivered
about a month before the
upcoming co ntes t . Th e
Florida spo nsors also use
the ARRL NTS to send the
book of messages acknowl
edging receipt of co ntest
entries.

In most cases, an entry
consists of nothing more
than send ing a photocopy
of your logbook, as long as
all the requi red data is re
corded . Attach a summa ry
sheet showing the calcula
tion of the score, you r
na me, cal l. and add ress,
Most sponsors al so requ ire
a checksheet if more than
100 QSOs are made, to en
sure that duplic a te QSOs
have been elimi nated from
the score calcu lation .

As a general rule, it also
is suggested tha t you se nd
along a No. 10 bu siness-size
SASE fo r contest re sults
and your certificate, if you
qual ify.

If you don't feel like sub
mitting an entry, that's OK,
too. Just come in for the fun
of it. If you are in the spo n
soring state, your participa
tion -even if for 10 o r 15
minutes-will be appreci
ated . Figure out what the
co ntest exchange is a nd
jump in for a few minutes
whenever you have the
time at the beginning, mid
dle, or end of the Q SO par
ty . QSO party contesters
and county hunters will ap
preciate it.

See you in the New Jer
sey QSO party!.

x,

Oul-o'·statal
region contesters
send:

ARRL
State Section,

x,
,

in New Je rsey ; mos t of my
operating t ime was spent
on 20 CWoIn the 1979 New
Je rsey QSO party, 40 me
ters gave me the highest
QSOs-per-hou r rate , bu t 20
meters gave me the most
multip liers in other sta tes
and countries.

Many mo re s t a t io ns
seem to be arou nd at the
beginning of a contest than
at the end. As a stra tegy, I
suggest picking a band and
mode to work on multipli
ers and pick up the distant
states early in the contest,
then pick up the nearby sta
tions on the lower bands
later.

It sho uld be emphasized
that power amplifiers and
large antennas are not al
ways necessary to " play the
game," Pro pe rly construct
ed wire antennas or verti
ca ls and a barefoot trans
ce ive r can be compet itive.
Don't forget that most sta
tions on ly have wire anten
nas on 40 and 80/75 meters,
and compared to 20 are
great equalizers . The la rge
an te nnas a nd ampl ifie rs
probably help in marginal
cond itions, bu t then you
are pro bably bette r off on a
lower ba nd with a higher
Qsa ra te anyway,

In Closing

Some o f the contest
sponso rs have a number of
good ideas I'd like to see
othe rs adopt. More con
tests sho uld encourage pa r
tic ipation by Novices and
Technic ians. Most spo nsors
award cert ificates to first-

,

,
,

Serlel
Number
Required

Weekend

Number
2
4
1
2
1
4

2M.y

Month
February
August
Ju ly
October
January
september

to encou rage partici pation.
Obviously, the choice of

ba nds will depe nd upon the
d istance between the spon
soring state(s) and the out
of-state pa rticipant and the
time of day . The season al
so wil l have some bearing
on the choice , For example,
the 1980 Florida QSO party
was held in May, and that
weekend had very high stat
ic leve ls, rendering 40 and
80/75 meters useless for me

Cell eree or
ARRL division
2nd call area
4th call area
7th call area
9th call area
() call area
Delta (AR, LA, MS, TN)
Rocky Mountain
(CO, NM, UT, WYI

8 - P.C. ELECTRONICS a--M.ry.nn 2522 PAXSON Tom ' .
WB6YSS ARCADIA, CA 91006 W60RG

FAST SCAN ATV
WHY GET ON FAST SCAN ATV?

• You cen send broadeall Quali t y vide<> 0 1 home movies. video
tapel , computer gamet, a te. at • COl t that ;S 18" Ihan Ilascan

• Rea lly impro",," publ ic serv ice communications for parades.
RACES. CAP search". weather wat ch, etc.

• D X ill'boullha $arne ill 2 mell' sim ple x - 15 to 100 mil"
ALL IN ONE BOX

Te·' T ra ns m itte r/ Con ve rte r . ...
Plug in camera, an t., mic, and T V

..-- ..... and you are on t he ai r . Contems
• t ~ ~ ~. AC supply, T /A $W, 4 Modules

M below S 399 ppd

PUT YOUR OWN SYSTEM TOGETHE R
TXA5 ATV Elitciter contains
video modulator and xter on 434
or 439 .2 5 m Hz. A ll modules
Wifed and tested. . .. $ 89 ppd
PA 5 10 Watt LinB;,lr matches
exciter lor good C010f and sound .
Th,s and all modules run on
13.8 voc ···· ·$89 pdd
TVC·2 Downeonvenet" tu nes
420 to 450 m Hz. Ou tputs TV
ch 2 or 3. Contains low noise
MRF901 p reamp S 55 ppd

PACKAGE SPECIAL all FMA5 Audio Subcarrier adds
standard T V sound to t he

lourmodu lesS249pPd picture . " S 29 ppd

SEND SElF·ADDRESSED ST AMPED ENVELOPE
FOR OUR LATEST CATA LOG INCLUDING :

Info on how to best get on ATV, m odules for the builder,
complete units, b&w and color cam eras, antennas, mon itors,
etc. and more. 20 years exeeoeoce in ATV .
Credit card orders call (2 13) 447-4565. Chock, Money
Order or CredIt Card by mall.

80/75 meters. With a de
cl ine in the MUF, 10 and 15
probably won 't be as profit
ab le in the QSO rate .

The frequencies used in
the QSO parties generally
are in the sec tions of the
bands where Ge nera l class
li censees are permitted .
Some of the la rge r contests
al so spec ify frequencies in
the Novice bands for Nov
ice/Technician participant s
and allow 5 points per Qsa
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NEW
LOW

PRICEMHz

,.

2300

~ We're a Courage Center
~ HANDI_HAM supporter,

Call us for more information and the name of
your nearest dealer,

I

•
,

Ja .@"
c.'J~ .ewllngJend integrity aDd. craftamenabtp ." 17

CIELECTR'IC"';~~;;';~~:';;~~NS C',......
A U NIT OF G E N E R A L S IGN AL~

Raynwnd, MeIne 04071 USA / 8 0 7 -86 6 -46 66/ 800-341-967 8 / TWX 710-889-6890

Ma.tching your antenna and transmitter
requires the accuracy of our lClOO-A RF
Wa.ttmeter for serious DXing, Tr1mm1ng your
antenna for the frequency you're work1ng
ensures you'll get ma.x1murn power out and minimum
reflected power back. Get more reach with the best
matched pa.1r in town.

You can depend on Dielectric,
THE MAINE 8OUB.CE'~ for

2-year-warranted RF products
quality meters, couplers
and toads.

2012 15th Av. • Ft. Worth, Tx. 76102

817·332·2994

IJ
READY TO INSTALL .. 89.95
CONVERTER KIT ... ...... . . .29.95

NEC NE02137 TRANSISTOR. . 3 for. .. 7.95

CONVERTER KIT ASSEM BLED . . . .. .38.95

POWER SUPPLY ASSEMBLED. . . . . 19.95

CIGAR ANTENNA . ... . . .. .. . . . .19.95

HOUSING , MTG BRKT, 50 COAX. . . .19.95

TERMS: CHECK, VISA, MASTER CARD

IN STOCK - READY TO SHIP

Take it tram Mainard •••

f'You'll have"it 'iin'3e- 
best matched pair
in town!"

Mode1TE·464

Model TE 424

$89.95

$119.95

RAe

Features:

Features:

TRAC'ONE + DELUXE
CMOS KEVER

'True CW signal ,ep,oduct,on-Single s ignal recep
t ion

'Removes al l QR M and QRN
'Digs aut CW signa l. decodes it w ith Phased Lock
Loop Tone Decode, then rep,oduces it w ith full op
e'al0r control ove, Gam, Freq. Tone , De lay_

'All contro ls On lront panel
' F leq control vaflab le 300 Hz to 2500 Hz will match
any "g

'LEO Ilashes dUling decoder operatIon
'Operates in line with fl9 audIO-leave ", line on
O FF/BYPASS

'Built-in speaker
'Headphones jack 'ear panel
'Bat tery or AC-adaptor, 9 VOC operation ." 76

SEND FOR BROCHURE ON OUR FULL PRODUCT LINE

ELECTRONICS, INC.
1106 RAND BLDG.

RA C BUFFALO, NY 14203
(716) 852·8188

TRAC'ONECW
PROCESSOR

'True CW signal reproduct ion-Single signal recep
l ion

• Removes all QRM and QRN
'Digs oul CW signal. decodes it with P~ased lock
l oop Tone oeccce- then reproduces it with fu ll
operator control over Gain, Freq, Tone. Delay.

'All controls on front pane l
'F'eq control variable 300 HI to 2500 Hl will match
any fig

'LEO flasheS during decoder operation
'Operates in line witl, rig audio~lea.e in line on
OFF/BYPASS

'Built in speaker
'Headphones jaCK rear pane l
'Battery or AC-adaptoJ, 9VDC operation

PLUS:
'Delux.. CMOS Keyer_"Stale-ol _lhe-a,t' CMOS cl ,
cu,t,y

'Self-comp let ing dots and dashes
'Both dot and dash memory
'IambIC keyIng with any squeeze padd le
'~50 ",_p.m.
' Speed , Vo lume, Tone. Tune aml WeI ght controls
'Sidetane and spea ker
"Semi-auto SWItch for bug or stra ight key
'Oelu.e quarter-inch jacks fo' keying and output
'Keys grid block or so lid state ri gs

.. S..e L,st 01 Adve,tisers on page 130 73 Magazine. October, 1981 65



Karl T. Thurber, tr. W8FX

317 Poplar Drive
Millbrook AL 3W54

The General Electric
Programmable Clock Radio

- sweet dreams for the broadcast DXer

General Electric programmable clock radio features precision and convenience not usually
found in consumer-electronics products. Microprocessor-based circuitry affords direct
keyboard entry of time and radio frequency, memory for six radio stations, multiple
sleep/wake-up settability, and fluorescent digital d isplay of AM/FM frequency and time.
(Photo courtesy General Electric Company)

W ha t, you say. a mere
clock radio reviewed

in the pages of one of Ame r
ica' s foremost communica
tions magazines? Yes, since
G E's intriguing, frequency
synthes ized Model 7·4885,
creative ly d ubbed the
"Great Awakening" by the
ma nufact ure r, re presents a
very positive step in filling a
need: that of a bedside
communications receiver
with a bui lt-in clock func
t ion . As an. avid hobbyist

who's a " so ft ie" fo r any
thing prog rammab le and
dig ita l, I knew I had to have
one of these gems when the
ads first appea red .

A few communications
quality re c e ive rs boast
clock features. For exam
ple. a nu mbe r of the fi ne
1950s and 1960s-v in t a ge
Hamma rlund receivers had
built-in clocks, and recent
offerings suc h as the Yaesu
FRG-7000. FRG·7700. a nd
Kenwood R-1000 all con-

tain digital clocks which
provide some degree of re
ce iver and accessory con
t rol, suc h as tu rn ing o n the
receiver, and an externa l
tape recorder for unattend
ed, late-n ight DX re cord ing.

To date, however, the a u
. thor isn't awa re of any com
munications re ce ive r that's
a lso a t rue clock rad io su it
ab le for bedroom use. Bu t
the GE offering co mes very,
very close, and should be of
def inite inte rest to the

so phist ic a te d AM broad
c as t band (BCB) DXer and
FM-skip listener, a s well a s
to the ha m who would like
to own a clock ra d io that's
got practica lly every imag
ina ble featu re .

The Model 7-4885 reo
places an earl ier, but littl e
known GE programmabl e
unit that has been around
since about 1977 . the mod
el 7-4880. The earl ier set
was sim il a r, bu t was c han
ne lized to accommodate
on ly the present 1Q-kHz AM
BCB c ha nne l sp lits. The
newer ve rsion, in additi o n
to incorporating more corn
p lex m ic roprocessor-c on
trol circu itry, a llows the
user to instantly adapt th e
set for the possible adop
tion of 9-kHz cha nne l spac
ings by the FCC in the not
too-distant future (mo re or
thi s later), In a nu tshel l, the
new GE rad io is a dream tc
program and operate, and it
especially appeal s to in.
dividu al s such as rnvsef
who are fascinated by rn!
croprocessor-co nt rolled ra
d io equipment.

The most promi nent tea
tu re of the C E radio is ar
easy-to-use celculator-tvpe
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touch keyboard used to
program the digital t ime
keeping functions and fre
quency readouts for AM
and FM tuning; there is no
tuning knob to be found .
Other features include di
rect d igital readout of AM
and FM frequencies, up
down scanning (search) of
both AM and FM bands, di
rect keyboard entry of ex
ac t time and PLl-controlled
radio sta t ion frequency, six
progr ammabl e chann el
memor ies, two separately
progr ammabl e m em ory
" wa ke-up" circuits, auto
matic panel brigh tn ess con
trol , and dual aud ib le and
vi sible power failure indica
tions .

Essentiall y, the CE set
does everything a conven
tional cl o ck radi o does,
plus a lot more. It boasts
some unusually sophist ica t
ed " f un" features including
provi sion s for going to
sleep li stening to one radio
stat ion and waking up to
an other, ha ving " h is"
wa keu p ala rm set to a cer
tain time and stat ion and
" hers" to another t ime and
stat ion, punching-in your
own desired interval be
tween the wake-up start of
music and the time the
ala rm jol ts you to con
sciousness, and the abil it y
to program the "snooze in
terval."

An even more important
featu re is that once set, all
t hese com p l icated fun c
ti ons are retained , even
through a power failure .
Two user-supplied, sta n
dard 9-volt transistor-rad io
type alkaline batteries pro
v ide power f or the memory
holding sys tem. This allows
the rad io to be unp lugged
and moved arou nd yet keep
track of time and maintain
programmed radio sta tions
and alarm times. Hold time
is good for up to 8 hours us
ing fresh batteries, acco rd
ing to the manufacturer.
Should the batteries fail,
the au tomatic power fail
ure indicators will come on-

line when power is restored,
hel ping to prevent a late
wakeup.

Although this is a sophis
t icated consumer-o riented
radio rather than a true
com municat ions receiver,
there obviously was some
thought given in the design
to more than casua l use.
For exam ple, there is provi
sion for an outside FM an
tenna for reception in fringe
areas, as well as a ground
connect ion. However, there
is no provi si on for connect
ing an outside AM antenna,
though thi s probably could
be done by inductive cou
pling to the set's internal
antenna. A rear-apron head
phone jack is provided, a
real convenience for late
night DXing. Selec t iv i t y,
especia l ly on the AM band,
is particularly good, with
stations stand ing out with
li ttl e or n o app ar ent
c rosstalk when the radi o is
scanned (s te pped) through
the band in the prepro
grammed lD-kHz intervals.
Se lect iv ity is better than is
presently required since the
radi o is designed to accom
modate the narrower 9-kHz
spaci ng mentioned earl ier,
whi ch would place an add
ed demand on good chan
ne! separat ion and " 9-kHz
whi stl e" supp ress io n. A
sl ight bit o f RFI from the
m icrocomputer c ircuit w as
noticeable, especially when
sca n n ing t h rou gh quie t
channels, though it w as not
objectionable.

• •
•

Perhaps the most for
w ard-looking feature is the
u ser-sel ec table 9/10-kHz
c hannelizat ion. By sl iding a
sma l l, screwdrive r-access i
ble sw itch on t he cabinet
bottom, the user can adapt
the radio to the possible
new sta ndard bro adc ast
forma t. Do ing so will alter
the spacing increment as
the radio is elec tronically
scanned o r frequencies pro
gram med in, from th e usual
run of f requencies from 530
to 1610 kHz, to 531 to 1611
kH z. Under t he exi sting al-

locations, al l AM stat ions in
the US (and most of North
and Sout h America, but not
the rest of the world) cur
rently broadcast on fre
quencies with lo-kHz spac
ing, such as 540, 550, 560,
570, and 580 kH z, and so
on. Under the proposed
new arrangement using
9-kHz spacing, st at io ns
would operate on frequen
cies such as 540, 549, 558,
567, and 576 kHz, etc.

The compressed c han
nelization scheme cou ld al 
low as many as 1400 new
stat ions to operate on the
standard broadcast band, in
addition to the 400o-odd
now operating. However,
many of the 450 million ra
dios now in homes ac ross
the country would be ren
dered at lea st partially ob
so lete since their select ivity
would be inadequate to
handle the narrowed spac
ing. Many stat ion owners
cl aim that they would have
to spend huge sum s to re
tool their equipment for the
new stand ards. Interesting
Iy, the proposed change by
the US may be wel comed
by many foreign govern
ments.' parti cularly if other
nations in the hemisphere
go along, since we are now
"at odds" with the 9-kHz
spac ing used in most other
areas of the world . Thi s
disparity results in annoy
ing inter-stat ion heterodvn
ing and beating, being most
noticeable in coastal areas
where transoceanic medi
um wave (M W) signals are
most frequently received .

Li ving som e di stance
from both the east and west
coasts, I didn't try thi s, but
t he intrepid MW li stener
might wan t to experime nt
using the radio in the 9-kHz
mode to try to snag over
seas stat ions opera t ing on
what are present ly odd-sp lit
channels to us in the US.
For exa m p le, t he radi o
would be a natural to at
tempt to receive suc h OX
catches as the 1.5 mega
watt, 657- kH z stat ion at
Kangnam, North Korea, the

135-kW, 666-kHz outlet in
Lisbon, Portugal , Japan' s
500-kW powerhouses on
747 and 774 kHz, Istanbul 's
1.2 megawatt stat ion on
1017 kHz; or the West Cer
man 80o-kW out let on 1593
kHz . The se t's stability and
sensit iv i ty (although not
measured by the author)
were found to be quite ac
ceptable and thus suitab le
fo r this kind of un common
bedside DXing. No spurious
signals could be detected
on eit her t he AM or FM
b ands. Apparently , CE ' s
engineers thought the set
might see double-duty as a
DXer's bedside machine,
since the radio's instruc
tions even recommend that
the user refer to Wh ite's
Radio Log, a periodically
updated listing of all Cana
dian and US stat io ns refer
enced by location. frequen
cy, and call letters. The log
is publi shed as a part of
Co mmunication s W o rld
magazine, a Davis annual.

The next and perh aps in
evitable step is fo r CE or
another enterprising manu
facturer to crossbreed the
programmable cl ock radio
with a scanning program
mable portable of the Sony
reF-2001 class for d igital
bed sid e sho r t wave and
ham-band listen ing and
wake-up. That step surely
isn't far away. In the mean
t ime, one can have a great
deal of pleasure pl aying
w ith C E's fl exible and fun c
t ional programmable, avail
able at discou nt-stores for
under $90. The rad io will
al so make an exce l lent gif t
for the inveterate gadget
eer or HCB Dxer. since t he
radio lets him both start
and end his day with hi s
favorite hobby.

Only one problem re
mains: How do r convince
my wife to study the not
t oo-compl ex in struction
ma nual and remove her
wind-up al arm clock from
atop the radio ? After all ,
I've offered her the use of
t h e Number 2 " he rs"
alarm .•
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We proudly announce our
Amateur Communications Ter
minai, the ACT-1. It 's the best
value in the Amateur Radio
market for your RTIY/CW reo
quirements. Check the cornblna
tion of features and proven
MICROLOG quality. You'll agree,
the ACT·1 is a "Tough ACT to
fo llow." Microlog Corp. 4 Pro
fessional Dr. Suite 119, Gaithers
burg , MD 20760, Tel. 301-948·5307
Telex 908778.

Sales through your local dealer

MICROLOG -"
INNOVATORS IN DIGITAL COMMUNICATlON

• SIMPLE DIRECT CONNECTION to you r
Transceiver. • COMPLETE SYSTEM , bu ilt-in
Demodu lator & AFSK Modulator with key
board programmable tone pairs from 500 to
3000 Hz. • SPLIT-SCREEN operation with
keyboard selectable line location • 1400
character text buffer. • TEN, 40 CHAR. pro
grammable message memories, plus ID 's
WRU & SELCALs. • RANDOM CODE gener
ator & hand key input for practice . • Baudot
60 to 132 WPM. • ASCII 110 & 300 baud.
• SYNC-LOCK & NON standard speed ASCII
operation from 10 to 200 baud, (slow speed =
noise immunity). • RECORDER INTERFACE
for " BRAG-TAPE" or recording off-the-air.
• CODE CONVERTED Printer output in
Baudot or ASCII. • SSTV/GRAPHICS transmit.
• FULL 63 KEY Computer grade keyboard.

*9" monitor $199.



You knew we could do it!
The innovation leader in digital communications
presents the ACT-1 Specifications:

INPUTS: Receiver aud io right off the speaker ter
minals, TTL levels, or hand key .

OUTPUTS TO TRANSCEIVER : Positive & negative
swltchinp for CW or FSK keying, AFSK & SSTV
tones at mic compatible levels, T/R (PTT) control.

PRINTER OUTPUT: Serial TT L selectable Baudot
Dr ASC II (Code conve rted, regardless of on-the
air mode). Keyboard command on/off .

PRINTER FORMAT: Key board prog rammable from
40 to 140 characters per li ne.
VIDEO OUTPUT: Standard 1 Volt pop to monitor
or video modulator for use w ith you r telev ision .

SCOPE OUTPUT : Ve rt. & Ha fiz. to scope for RTTY
tuning aid .

BRAG TAPE : Al lows record ing off-the-air or for
mak ing a long pre-recorded message for later t rans
-nisslon. Keyboa rd contro l record/play .

MEMOR IES: TEN, 40 charac te r use r programmable.
Can be stacked for longe r than 40 cha r message. Can
oe loaded at any time.

TE XT BUFFER: A llows you to " T ype-A head" up to
1400 characters whi le rece ivi ng (Text entered into
the buffer is visible above t he S PLIT -SC REEN line
for co rrection ).

" UTO-STA RT: Inhibits the display of non-RTTY
fata .

VIDEO DISPLAY VARIATIONS: Black letters on
Nhite background or reversed whi te o n b lack. NOR 
IJIAL/ZOOM (twice no rmal cha r. s ize ). A ll keyboa rd
selectable. 40 Charecte rs . 24 Lines .

ruNING INDICATORS: Scope outpu t for RTTY,
~udio (p itch) reference tone for CW & RTT Y. LED
'o r both.

:;STV TRANSMIT: O ut p uts standard to nes for
.end inq characte r and compute r graph ics . Compose
'ul l sc reen and XMT just as in RTTY.

:;STV FORMAT: Th ree rows of six let ters whi te on
alack, o r black o n w hi te.

N R U (who are you?): Au tomat ically respond s wi t h
:a ll sign whenever a user programmable sequence up
'0 15 characters is rece ived.

:UL L SPEED OPERATION : Morse - 5 to 199 WPM,
laudot - 60, 66 , 75, 100, 132 WPM, STD ASCI I 
10 & 300 baud, NON-STDASCI I -from 10 to 200

laud .

WRSE SPEED TRACKING: Automatic or speed
ock.

SELCAL : T wo , 15 charac ter use r p rog ram mable
sequences . Rece ip t ofSE LCAL # 1 enab les the p rin te r
and o utputs a TTL level. Rece ipt o f S ELCA L # 2
d isables the p ri nte r and d rops t he TTL leve l fo r un
attended message store (ma ilb o x ),

TEST MESSAGES: Quick Brown Fox and RY RY's
in Baudot, U*U* in ASC II, VVV in Mo rse.

SYNC: Transm it s " Bla nk-F ill" in RTT Y and BT
in Mo rse w hen Tex t Bu ffe r is empty and unit is in
transm it . Keyboard command o n/off .

T/R (PTT): Fully automatic contro l of your XMT R
via the Push-to-Talk line in both RTTY & Mo rse.

UN -SHIFT on Space: Au tomatica lly shi fts back t o
" LETT E RS" upon receipt or transmission of space.
Keyboard command on/off.

OUTPUT MODES: CHA R_ - out puts each characte r
as typed. WORD - o utpu ts ful l word when spaceba r
is typed. LI N E - outputs full line when carriage return
is typed. BUFFE R - outputs full buffe r (up to 1400
c ha r) On command .

REAL-TIME CLOCK: Key board se t , always on
screen display , hours, m inutes, seconds. Can also be in 
serted in t ransm it text buffer by keyboard com mand.

WO RD WRAP AROUND: Prevent s sp litting w o rds a t
t he end o f a line . Works in rece ive as wel l as transm it .

DETECTION CIRCUIT - MORSE: Single tone Phase
Correlation detecto r AGC, and 100 Hz w ide bandpass
filte r tu ned to 800 Hz center frequency .

DEMODULATOR - RTTY: Dual to ne compute r en
h anced c irc u it. Keyboa rd select ab le tone pai r, HI 
2125/2295 Hz, LO - BOO/970 Hz. (Can be preset 500
to 3000 Hz. ) Direc tl y co mpatible with Be ll 103 tone
pairs for access to remote t ime sharing computers.

CODE PRACTICE: Rand om 5 cha r generator sends
at any speed you set via t he keybo ard . Hand-Key in
pu t allows use as a code p ractice oscil lato r that w ill
also read you r send ing !

KEYBOARD DIMENSIONS: 17.8 x 3 x 9 _5 inches;
weight , 7 Ibs.

STAT US DISPLAY can be ca lled up to show th e con
dition and control commands for 20 programmable
parameters, such as A FS K tone freqs, UN OS, p rinte r
etc. Usefu l as a " HE LP" comma nd in case y o u mis
place t he ma nual . There 's a lso a constant " T O P- LI N E"
display o f Time, Mode, Speed, & Code in use.

CW ID & Norm al ID : Two independent 16 cha racter
memories for e it her 2 cal ls or o ne normal an d o ne
wi th AUTO-CW 10 for RTTY _

MICROLOG



Propagation Prophecy
- you, too, can calculate the MUF

Table 1. MUFs for a southern path from Des Moines fA,
September, ()()()() UTe solar flux 154.6.

Keith Creinf"f A/(OQ
421 N. P!easanl Hill Blvd.
Des Moines IA 50117

O ne of the most fasci
nat ing attracti ons of

HF communicat ion is the
idea t hat a movement of
min ia ture e lectrons whic h
we never see produces an
i nv i s i b l e sig nal whic h
t ravels up into the sky.

Recommended
Amateur Band

40
20

15
15
10
10
10
10
15
15

Calculated
MUF In MHz

10
17

25
25
32
30
33
29
22
21

bounces off so me atom s at
a hei ght mo st of us could
never hope to reach in an
airp la ne, and then returns
to a fr iend ly ea r in a d istant
land . O ur vo ices. our mes
sages, can arr ive alm ost in
sta nta neous ly, at a lmost
a ny place in t his gia nt
wo rld. Indeed, if condi tions
a re right. i t is possible th at
they could make their way
to many distant and exotic

Signal
Destination

New Orleans
Merida, Mexico, Guatemala, or
Brit ish Honduras
Panama
Maranon River, northern Peru
lima, Peru
Caldera, Chile
Buenos Aires, Argent ina
Straits of Magellan
Antarctica
Antarct ica (a little deeper into
the continent)

lands at the sa me instan t.
Then. the rea l fasci nation
comes whe n we receive a
re turn message ,

This rad io skip is a natu
ra l an d ye t unseen wonde r
of our wor ld which has
been the back bone of o ur
wo rldw ide co m mu nica
t ions. Without it, a ll fre
quencies would ac t much
like VHF. The long-dista nce
commun ications w h ic h
have saved millions of lives
in various world catastro
phies never would have
been possible . W ho knows,
satellites might have been
invented sooner, and may
be even eleven meters
might be a little more sub
dued .

But try to predict where
you r signal is going to land,
and what shape it's going to
be in when it gets there, and
you have a fascinating
prob lem.

When I first became in
terested in this propagation
of ou r radio waves, I soug ht
so me prac tica l knowledge I
could use to make a reason
a ble p red ictio n, based on
al l the information avai l
ab le o n a given day . Tha t
was abo ut 15 years ago.
The n, as now, the major
source of informat ion, The
Rad io Ama teur 's Hand.
book, adv ised you to li sten
to the AR RL's predi ctions
and explai ned that the top
ic is so complex that it can
not be covered in just a few
pages. I found out that that
just isn't so and will show
you what I discovered in
the next few pages.

One of the major pieces
of advice one gets from
reading the Handbook is
that propagation is depen
dent on the daily so la r flux
indexe s b road ca st by
WWV. Unfortunately, after
they tell you that you
should watch the flux , they
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Fig. 1. This is the work sheet I use to calculate a multiple
hop maximum usable frequency (MUFj. When you wish to
make an estimate for a day with other than 160 sun spots,
you can use separate pages for 110 sun spars, 160 sun spots,
and the final es timated maximum usable frequency.
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1980 Jao 157 200 231.7 217.9 200.5 174.4 153.4 15.6% 23.5 %
Feb 159 202 201.2 175.2 169.5 161.9 139.3 18 .7 17.8
Ma< 160 203 249.9 237.3 187.2 162.5 137.3 33.5 2<;.7

A" 156 199 223.1 21 1.1 201.4 191.9 185.9 10.8 7.7
May 152 195 292.8 264.6 200.6 181.4 165.7 46.0 17.4
Juo 145 190 251 .5 223.1 188.8 155.1 146.7 33 .3 22.3
Jul 142 187 258.0 235.2 188.4 142.8 130.9 36.9 30.5
Aug 143 188 232.1 207.6 19 1.9 173.0 153.8 20.9 19.9
Se, 142 187 253.3 205.4 182.9 167.7 153.8 38.5 15.9
Oct 144 189 273.9 255.4 214.9 196.1 177.2 44,9 6.7
No' 143 188 253.2 206.1 185.9 172.4 161.6 34.7 16.3
Dec 146 190 273.0 231 .5 209.9 164.6 153.9 43.7 23.5

0000 UTCWWV
Solar flux,
September, 1980,
including all
but seven days of
numbers reported: 2<;9 157 44,0% 16.0%

Calculated estimate of
September, 1980, sunspots:

222 113

Table 2. Comparison of actual vs. predicted solar flux. Predictions are from the Institu te for
Telecommunication Sciences, as quoted in QST. Actual data are for 2,800 MHz solar flux
reported by the Solar Geophys ical Data Bulletin, National Oceanic and Atmospheric Ad-
ministration, Environmental Research Laboratories. Monthly data are from the 15th of the
month shown to the 14th of the following month.

munication. There are two
excellent references on t he
sub ject. First, there is the
Nat ional Bureau of Stan
dards ' Monograph 80 on
Ionospheric Propagation.
Unfortunately, it is no
longer ava ilable through
the US Government Print
ing Office. I discovered my
copy bu ried among some
old tec hnical boo ks I
bought in 1965. You may be
able to obta in a copy at
your local library through
the interlibrary loan pro
gram.

A second reference is the
fou r-vo lume set ca l led Tele
communications Research
and Engineering Report 13,
Ionospheric Predictions.
Sadly, this set is also no
lo nger ava ilable through
the US Govern ment Print-

don't tell you how you can
use that va lue to substan
tially improve the monthly
predictions publ ished in
QST and other magazines.

Perhaps you have won
dered, as I have, just what it
means when the WWV an
nouncers say that today's
solar flux is 210, and yester
day they said it was an even
200 , Can J use this f igu re to
improve my estimate of the
day and hour 10 meters will
become useless? Can I use
this to help aim my beam in
th e right d irection to add
excitement to an evening at
the dial? Can I use it to help
me find the best circuit to
talk to that Yl in Moscow,
Idaho?

As you 've probably
guessed by now, I intend to
show that predict ions of
comm unic at ions circu its to
almost any place in t he
world, short distance or
long distance, are about as
comp lex as getting a solid
contact with the ham down
the st reet when you both
are using a kilowatt. Frank
ly, if you can tune your
t ransceiver, you can predict
a com municat io ns circu it
MUF (maximum usable fre
quency) from your shack to
any place in the world , for
any day and any hour of
any month of any year.

The f irst step you'll want
to take, besides reading this
article, wi l l be to go back to
the Handbook to review
so me of the basic terminol
ogy. You'll want to know
that the D layer of the iono
sphere is the pr imary ab
sorber of energy , whi le t he
E and F layers prov ide the
skip . The E layer, w hich is
the lower of the two " sk ip
pers, " provides commu ni
cation links over short ho ps,
while the higher F layer pro
vides the major long-dis
tance skip opportunities.

During t he day, the F
layer splits into the F1 and
Fl layers, and the Fl layer
becomes the primary pro
vider of long-dist ance com-
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Fig. 2. M od ified cylindrical projec tion of a world map. Use
this chart to determine your location and the location of
your expected contact. Source: Office of Telecommunica
tions ' Telecommunica tions Research and Engineering
Report 13 (OT/TRE R 13).

Fig. 3. Great-circle chart cen tered on the equator tor use
with Fig. 2. The solid lines represent great circles, while the
numbered "dot-dash" lines indicate distances in thousands
ot kilometers. Use this chart to determine the great-circle
distance between two points by using your onionskin paper
and drawings like those in Fig. 4. Source: OT/TRER 13.

Fig. 4. Lines A and B show the great-circle projections of two paths tram Des Mo ines, Iowa.
A is a four-hop path to Antarctica, while B is a two-hop path to eas tern Spain . C shows how
the paths in A and B appear on a cylindrical-projection map. Source: O T/TRER 13.

The ta ble shows ten steps
of a pp roximate ly equal dis
tan ce between here a nd
Antarctica. Step 1 shows
that if 1 tu ne up the rig on
any frequency less tha n 10
MHz , I sho uld be ab le to
make a contact in Louisana.
Bette r try 40 me ters for that
o ne. The c losest avai lable
freque ncy to t he MUF of 17
M Hz should a llow an open
ing into Guatema la, o r the

The reaso n for ou r in
terest is that the MUF for
an y give n c irc u it m a y
cha nge as mu ch as 14 to 1 5
MH z in a ve ry sho rt time,
Also, since most of us have
only a limited amount of
t ime to spend on the ai r, the
primary quest ion can be
t ha t of wha t stations ca n I
expect to night if I poi nt the
antenna sou th ra the r tha n
wh at time do I need to be
on the a ir to make it to
Pa nama? Table 1 shows a n
examp le of th is: A midwest
ern statio n in the US poi nts
his ante nna so uth at 0000
UTC on a September eve
ning.

ta nce with the fewes t num
be r of hops. But since ama
te ur frequencies very rarel y
fal l on the MUF , what va lue
is the re in knowing th e
MUF ?

•,

• •

, .,

Most d iscussions of prop
aga tion predict ions cente r
on pred ictions of MUF be
cause that is the frequ e ncy
at whic h yo ur sign a l
bounces o ff the highest
po ss ib le p ort ion o f t he
ionosphere a nd, therefore,
gets yo u t he longest d is-

of ma te rial I' ll reduce to
just a few pages here .

•

• •, , " ,
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•
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Don't let a ll those do lla rs
worry you, because incl ud
ed with this a rt icle a re most
of the material s you' ll need
to ge t sta rted . In fact, of
those 1,330 page s, 1 found
that t he whole subj ect is so
simple tha t everyth ing is ex
p la ined in t he first 18 pages .
The other 1,31 2 pages a re
simp ly maps lik e the o nes in
Figs. 5 t hro ugh 7 and 10
through 12. Tha t's 18 pages

ing Office. However. there
is ho pe. You can buy a copy
of a ll 1,330 pages for just
$12 from the Sola r Te rrestri
a l Da ta Ce nter A in Bo ulde r,
Colo ra do. Unfortu nate ly,
the copy is on mic rofiche ,
and you' ll need to find a mi
c rofiche reade r a t your li
bra ry or at a fr iend's busi
ness, o r perha ps you' ll want
to pu rchase your own read
e r for about $1 SO.
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Fig. 5. Monthly median maximum usable frequencies for a
signa' to reach "zero" kilometers dis tance from the trem
miner via the F, layer. This chart is for 0000 U TC,
Sep tember, and a sunspot number of 160; a solar flux day of
203. Source: OT/ TRfR 13.

Fig. 6, Monthly median maximum usab le frequencies for a
signal to reach 4,000 kilometers distance from the transm it
ter via the F1 layer. This chart is for 0000 U TC, Sep tember,
and a sunspot number of 160; a solar flux day of 203. Use
this figure along with Fig. B. Source: OT/TRf R 13.

Fig. 7. Monthly median maximum usable frequency for a
signal to reffect v ia the E layer. The chart is fo r ()()()() U TC,
September, and a sunspot number of 160; a solar flux day of
203. Use th is figure w it h Fig. 9. Source: O T/ TRf R 13.
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est of either the F or E
MUFs. In the calculations
shown in Tab le 1, the max
imum number of hops on
the signa l's t rip to Antarc
tica was four refl ec tions off
the io nosphere, and the Fl

region dom ina ted in a ll
cases .

The 13 steps which fol
low take you through the
es timat ion process. I sug
ges t that yo u may wis h to
read through the steps first
a nd then go back and fol-

...

," .. ,. ,.. .
_ ;~ . ... , "£ ~ l" " ." Z: : ; .[ ._R'

,.. .. . ...
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Fi rst, there is one more
concept we must briefly
cover . At any given time,
fo r any given com munlca
t ion link, the re may be
seve ra l MUF va lues whi ch
appl y. depend ing on the
ionospheric path you wish
to use . These include a
MUF for the E layer and F
layers for each instance
when the signa l bounces off
the ionosphere , You wa nt to
find the low est MUF for F
propagation and the high-

•

justment due to todav's so
lar flux value broadcast by
WWV. This can be a rather
significant factor. For exa m
ple. the September. 1980,
predi c tions pu b lished in
QST we re based o n a pre
dieted media n solar flux of
187. In actuality, during the
period of time cove red by
the predictions, WWV re
ported daily so lar flux as
high as 269 and as low as
157 a t 0000 UTe. This
amoun ts to a maximum of
44% greater than the pre
dicted med ian and a mini
mum which was 16% less
than the prediction.

Table 2 shows the actua l
vs . pred icted so lar fl ux
va lues se nt to me by the En
vironmenta l Re search l ab
o ratories in Boulder. These
daily averages a lso show
some variation from the
most currently broadcast
figures you will hea r on
WWV. Even so, fo r the
mont hs shown, t he flux
va ried upwardl y a bo u t
46% and downward 30.5% .
That 's a co ns ide rab le
amount of variation from
the predicted value and
could have a substantia l ef
fec t o n some HF circu its .
The procedu res I'l l ou t li ne
will show you how to ad just
for t ha t variatio n.

city of Merid a. Mexico. If
t he re 's a ham operato r
available in the mounta ins
nea r Caldera , Chile, I ac
tua lly might be able to
make a co ntact o n 10 rne
te rs-might be worth a try.
Then, on 15 meters. I cou ld
possibly pick up the Mara
non River of northern Peru
or someone on the conti
nent of Antarctica . That' s a
pretty good choice o f con
tacts for a sing le antenna
direction and a single hour
of the day,

Checking the predic tio ns
over several hou rs would
show about how long you
can use each frequency to
es tab lish a con tact to the
area shown. Note that it is
possible to be ext reme ly
speci fic about the location
you may rea ch. At this
point. you have overcome
the limitation of most pub
lished pred ic t io ns whi c h
show only t he genera l a rea
of the world yo u can reach
and ove rlook many of the
d o mes tic ci rcu its yo u' ll
want to use when trying fo r
the closer distances, such
as that Yl in Moscow,
Idaho, we mentioned ee rli
N .

Ano ther limitati o n of
publi shed re ports is t he ir in
abil ity to a llow for a n ad-
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a l maps being offe red to
hams in this ste p. It can pro
vide an easier wa y to calc u
la te d istances, but ma y pro
vide a problem when trying
to de term ine the actua l
MUF o n maps show n with
this a rticle .

4) In Fig 3, you will
notice some dashed lines
a nd num bers. These tell
you how many kilometers
your dots a re from the cen
ter of the c hart. To find the
distance be tween your tw o
dots, simply count the nu m
ber of d ashed lines between
the two dots. The lines a re
500 kilometers a pa rt, and
the numbers are 1,000 kilo
meters a pa rt.

5) Now you need to iden
tify the number of re flec
t ions yo ur signa l will ma ke
off the ionosphere . I use a
code here , where an " X"
mea ns the signa l is reflect
ed off the iono sphere , a nd
a n "0" shows where the
signa l is re flected off the
Earth. To find the number
of re flec tions, f irst di v ide
the tota l distance by 4,000
kilometers. Then ro und t hat
nu mber u p to the ne xt
largest whol e num ber, mu l
tiply by two, a nd fi na lly d i
vide yo ur resu lt into the to
tal d istance . Th is gives yo u
the di st an ce tra ve led in
e it he r a n upwa rd path or a
downward pa th . Mark off
the upwa rd a nd downward
path lengths on your o nion
skin, beginn ing with an X
(because your fi rst signa l
m ust bounce off the iono
sphe re ) and alternating Xs
with O s unti l all reflection
points a re found . Note that
the first and the la st re flec
t ion po ints must always be
Xs. For short ho ps of under
4,000 km, there is o nly one
X a t the very center of the
p a t h b e tw e en the two
po ints. Now, you can beg in
to fill in Fig. 1.

6) l ay your onionskin
paper over Fig. 5 to find the
MUF at zero kilometers for
eac h point marked with an
X. To help you through the
first exa mple, I've written
the nor th-sou th va lues in on

0>'
- ,- 0
< C •

1) Ga ther some ma terial s
togethe r: a piece of o nion
skin paper o r similar paper
that yo u ca n see through, a
ru ler, a copy of the work
shee t show n in Fig. 1 (I just
ske tc h out my ow n sheet),
and thi s hour's WWV so la r
flux va lue . You'l l f ind the
WWV so la r flux broadcast
at 18 minutes a fte r e ve ry
hour.

2) locate your QTH and
the c ity you wish to reach
by lay ing the onionskin
paper over the map in Fig. 2
a nd placing a dot on the
two loca tions. Also d raw in
the equator line.

3) Move the onionski n
paper down to Fig. 3 and
line up the equator with the
eq ua to r in the figure . Slide
the onionskin paper to the
left o r righ t a long t he
equato r, until the two do ts
lie on the same great-circle
line , simila r to the eas t-west
route in Fig. 4(B) or sim ila r
great-ci rcle lines like the
north-south route in Fig
4(A). Now, draw in t he
great-circle paths as shown
in Fig. 4(C). If you wish. yo u
can use one of the az imuth-
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acc ura te MUF for yo u r
communica tions c ircu it fo r
the maps show n.
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Fig. 9. Nomogram for convert ing the M UF(2,OOO)E from Fig.
7 to max imum usable frequenc ies at other d istances. Use
th is nomogram to f ind the M UF o f f -layer signals fo r col
umn seven o f the work sheet in Fig. 1. Source: OT/TRfR 13.

low a long ste p by step .
You'll be amazed at how
fast you can arrive a t a very

MUF (4000) F2

Fig. B. Nomogram for interpolating between an M UF((}) Fl (from Fig. 5), and a n M UF(4,OOO)Fl

(from Fig. 6) to determine maximum usable frequencies at intermediate dis tances. The
dashed line shows a n example o f a situa tion when the M UF(O) is 11, and the M Uf(4,OOO) is
34. Fo f/owing the line, we can see the M UF for a dis tance o f 1,7000 kilometers is 22 MHz.
Use th is nomogram to f ind MUFS fo r column five of the work sheet in Fig. 1. Source:
OT/ TR£ R 13.
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Fig. 10. M o nthl y median maximum usable frequenc ies for a
signal to reach "zero" kilometers distance from the trans
mitter v ia the F1 layer. This chart is for 0000 UTe
September, and a sunspot number of 110; a solar flux of
154. 6. Source: OTITRER 13.

Fig. 12. Monthl y median maximum usabfe frequency for a
signaf to reflect via the E layer. The chart is for 0000 U Te
September, and a sunspo t number of 110; a solar flux day of
154.6. Source: OT/ TRER 13.
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11) To interpol ate the
MUF va lues for days w hen
sunspots are something oth
er than 160, you first go
back and do steps six
t hrough ten, using the maps
fo r a sunspot num ber of 11 0

eight. Cong ratula t ions! You
have just found the max
imum usable frequency for
a day on w hich there are
160 sunspots, or a so lar f lux
o f 203 . Call th is " M UF,60:'

--f--; i I I I J
y

H--t-+-I--t--l----i1f-Aq
-y - j ,

, :
! i
I ,

--'--I -,,

9:l o 10 20 30 40 ~ (l) III 1KI 93 100 ItO 1213 130 140 ISO 160 110 100 ~ 200
Smooth..d Mea" 2"'1(1'l SunspO' Nu"'~r (RI2 1

the actua l E layer M UF by
using the nomograph in Ftg.
9 . Note you r results in Fig. 1.

10) Now simp ly compare
t he F layer M UF value for
each hop in colum n five of
Fig. 1 with the E layer M UF
in column seven of the
same figu re for each hop .
Select the la rger of t he two
values and put it in column
eight. The n se le c t t he
sma llest number in column

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

and the MUF 4000 ad justs
for the angle at which your
signal travel s to reach each
of those hop points . Every
ref lection point in every
path has a different reflec
tion ang le .

9) Finally, in your last use
of the onionskin paper, lay
your paper across Fig. 7 and
determine the E layer MUF
at each po int for a 2,000
kilometer hop. Enter th is
value into Fig. 1. Then f ind

'..... , ... . ."" ,
-:- r -: -r - ;- 1 -;- !- -:

"

the table in Fig. 1 under the
head ing, " M UF 0."

7) Using the on ionskin
and Fig. 6. identify the F1

MUf values for each hop
and enter them in the table
in Fig, 1 under the heading,
" M UF 4000 "

8) U sing the d istance be
tw e en e ach reflecti on
po in t. go t o Fig . 8 and inter
polate the actual MUF you
can expect on that par
ti cular hop. This in terpola
t ion between the M UF f)

Fig. 11 . Monthl y median max imum usable frequencies for a
signa l to rea ch 4,000 kilometers distance from the transmit
ter via the FJ layer. This chart is for 0000 UTC, September,
and a sunspot number of 110; a solar flux day of 154.6.
Source: OT/TRE R 13.

Fig. 13. Refationsh ip between smoo thed mean Zurich
sunspot number and smoothed mean lO.7cm solar ilux. Use
this graph to convert WWV's solar flux to the da ily sunspot
number for use in the formula for ad just ing the M UF to to
day 's solar flux.
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the process, you 'll f ind that
after two or three times,
you are tak ing l ittle short
cuts here and there which
have no effect on the out
come but make the proce
dure go a lot faster. I t's l ike
tu ning up your radio . The
fi rst time, it goes pretty
slow, wh ile the third o r
fourth time takes just a
short while. A good esti
mate w ith this procedure
can be made within two to
three m inu tes for a mu lti
ple-hop situation and about
a minute for a single-hop
situat ion, The maps here
will get you through the
month of September.

Acknowledgement

Figs. 2, 3, and 5 through
13 are from the US Govern
ment publication Telecom
munications Research and
Eng ineer ing Report 13,
O T{TRER 13, by M . Leftm.
W il l i am Ro b er t s, an d
Rayner Ra isch, volumes 1,
2,3, and 4.•

in Figs. 10 through 12. Cal l
these "MUFn o."

12)Take today's repo rted
W W V solar f lux value and
use Fig . 13 to find todav's
sunspot num ber.

13) Plug t he sunspot
number and you r MUF va l
ues in to the following for
mula and let you r calcula
tor o r computer finish the
job fo r you . This l i ttl e
ca lcu lation fi na lly gives
you the sunspot number for
this hour of this day of this
month, and for this part of
the 't t-vear solar cycle .
M UF = MUF 110 + 002
(M UF160- M UF110)( tod ay's
sunspot number - 110).

Note: For days when the
sunspot number fall s below
110, you would also use
maps for a sunspot nu mbe r
of 10, and the formula:

M UF M UF lo +
O.01(MU FllO - M UF loXsun
spot number - 10).

While it takes 13 com
plete steps to go through
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Standard C7800
New for 450 Mhz!

STANDARD C7800 450 MHZ fM transcewe.. MICro·
processor controneo . 480 Cha nnels In 25 kHZsteps, 438
to449 975, 10f lOwnominal output Co~erage dl~lded m
to 12 sleps ol I mHl.each 1mH1 span e scennec upand
do.n at 25 II Hl or SO II Hl mreoats. last or se..
aUlomatlCa ll~ sea fChong lor busy or vacant chan~ :

mstant llus/l ,bUlIon K cl'SS 10 two puollty channels
Program.Dd scan any Sneqeences. has memory back·
up MIC rophone has bUIIl 'ln up-do wn lreQuency conlro!
LED readout &S/ Rf meter 6'~"' w ' 2' ·h · 6~·d. 6', Ibs
138 VDC/4 '1 A. W'th mobll~ mount and DC cord
AES Introductory Price . . . $399'5

~
RPad tor.-ard & ft'll«ted PO"~f d"l'Ctly ~\>
«curalt'ly Cove.s ..ode ran~ 01 t.e · ~

QUl'llCyand po..-er levels ..,til10.. VSWR &
In'il"rtlOfl lou £COOOll'IICiI and !Il'"ble
bu~ only !he eiellll"l1t1s) COVt'IIng yoor ~ eJ
pre-senllreqlll'ncv and powe' Ie .tls· add -. "
ema ranges as reccuements expand ,.

Model43 wattmeter w/ S0 239 connectors .... S142.00
Model 4431 as abv. w/ wtable RF sampler . . . 240.00

Elements, 2·30 Mh1. 1set! table belowl each 5500
Elements. 25· 1000 MHJ. eee table) each 4!l 00

CC·l Carrymg case 2800
4240·062 T~pe Nfemale QC connettor each 7 00
4240-06] l-pe Nmale QC ConneclOf each 1000
4240-125 SNe lemaie QC connecter each 900
4240-132 SNC male QC connector ,. each 20.00

Order direct from th is ad . send Check or Money
Order. Toeapedrte prompt shipment. Can TOLL FREE
and use MASTERCARD or VI SA: phone CODordt'rs
accepted. Pnces DO NOT Include shipping charles.
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~ h l ottse!~ or any odd ~pl ' t u s'"~

memo'y lG14utt, Sl/e,2'."... · 6'...n
. ]'."d I' I~ W.lh""c~biIne'ytle l

anten"" .all CNII!tf. ea,phorlt &~Ifa p

•

SliflUIWIL S~eciaf!
EIMAC
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Sl -[MC Edemal fIlIClophooe COfl OKtor ,.. 6.95

Model 400 SSTVSCANCONVERTER
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IK Cl SSO R/f S,
Rf· j Rf modu latOf board $ 29,01)
RCA lC·l ooo B/W CCTV camera sale 2]9 ,95
RCA lC·IIIO 9"' B/W TV montlo, Sa le 184.95

Modelaoo SPECIALTYMODETERMINAL
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Mon, Iue Wed & Fri 9-5:30; Thurs9-8 (Vegas 9·6): Sat 9·3 • Milw WATSline open tor orders until 8 pmCOST. Mon th ru Thurs.

HTCLOSEOUT
PACE Communicator MX
Compact,2m ha nd-held FMtransceeer.
144·148 Mhl , 1wa tt ,6channels With 18
channel c a pa bl l l t ~ 16 Simplex, 6at • GOO
KHl. 6at 600 KHl). 1ctlanne!lnS!alled
{I 46 52 Sl mplexl. Only one crystal per
chan nel Complete . ,th flel ible r~1)ber

antenna. mead battl'f} & chariler Sire
Z..•..· 6,.-h· h ·d, 'M 1601.
Closeout Price $129'5
Crystal Ctrtlficatts each $5.00

MillAGE B-23 All mode Solid State VHf Power Arnplther
tor Hand-helds&lowpower FM/SSB transceivers For 144
to 148 MHl . 100m.,. to 5w ,nI3Ow oul@ 2w Rf ret.ly SIll'
4 ,·", ' 2 .-1I "2 -d Wll lbs 136V1lc @5Amps

Regular S89" - Sale Price 579"

MIRAGE B·108 Sol id SWe VHF Power Ampllher With bUilt
In sw,tchable JOdb galo/2 5db N F receive preampjlfler
For 144-148 MH.>. 5-1511 lA/BOw out @' lOw Opmles
..'Ih as hllle as 1.. 1-2'/10 ,n gI ves Is.-30w nu t lineal, f(ll' f M,
ew alld sse ...th external 01 automatic mternal relay
.e ~ l ng ..un adjusta blE' lIela, Slze 5" · .. . T il • S"o WI
31bs Req uues 13 6 Vdc @ 10-12 Amps

Regular $179'1S- Sale Price $15995

MIRAGE8-1016 Smrtar [0 B 108, except 5-151'1 111 / 1601'1
nomrnal oUI (0.' lOw: 1-21'1 In e'ves 3D -GOw out Sal'
5 . 1'1 ' l'h ' l1"d. WI 51bs 136Vdc @20-25Amps

Regular S279" - Sale Price 5249"
""I.~G E 8-3016 Same as 81016, l'ICl'pl rated 1S-4Sw
,n /1 6Olr. out@ JO,. ,nput Req u"e~ 116 Vdc @ 2O·2SA
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John w. Car1mnouf, lr N5DY
J6 Nott ingham lane
Pine Bluff AR 71603

Keyer Magic
- unravel the mystery of TTL circuits

I nthefal lof1979, I took a
course in digital e lectron

ics a t the University of
Arkansa s at little Rock,
where I am studying for a
degree in engi neering tech-
nology. Dur ing the month-

long Christmas break that
fol lowed, I decided to see if
I could apply what I had
learned. An iambic kever
seemed like an ideal pro]
ect. since the c ircuit would
be sufficie ntly complica ted

to be a genu ine challenge.
Besides, it so happened that
my sta non d id not already
include a kever .

You may wonder why
anyone would go to the
trouble of designing a kever

ci rcuit from scra tch, when
it would be far eas ie r to
bu ild a kever based on a
single Ie such as the Curtis
8044. The answe r is tha t de
signing a c ircu it ba sed on
com mon, genera l-purpose
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Fig. 1. Complete schematic diagram o f the NSDY keyer. Pin numbers not shown are left unconnected.
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digital ICs (TTl in this case)
is a valuable educational
experience for those who
a re just starting to learn
somethi ng about di g ita l
e lec t ronics . I certa in ly
don't claim that my ci rcuit
is the ultimate state-of-the
art design, but it works wel l.
Readers who li ke to ex pe ri
men t wit h digital circu its
may find it interesting

Design Considerations

let's begin by def ining
iambi c ope ration in terms
of wha t the ci rcuit must do.
At the end of each code
cha rac te r, a control circu it,
or "dec isio n" ci rc uit, as I
have chosen to ca ll it, must
check seve ra l ci rc uit cond i
tions a nd issue a command
as follows :

1) If the dit paddle is on
and the da h paddle is off,
se nd a d it.

2) If the dit paddl e is off
a nd t he dah paddle is on,
send a dah.

3) If neither paddle is o n,
stop sending and rese t parts
of the circuit where neces
sa ry.

4) If both paddles a re o n,
send a character opposite
to the one just sent. For ex
ample, if the previous cha r
acte r sent was a di t. the
kever would then se nd a
dah.

It is th is fourth require
ment, of cou rse, that makes
iambic kever c ircu it ry more
com plex than the circuitry
requi red fo r a single-paddle
kever. The iambic kever
needs a memory circuit to
record the last c ha racter
sent, as we ll as co ntro l ci r
cu itry whic h ca n ta ke com
mand of the paddle at cer
tain times .

In addition to the above
req uireme nts, there shou ld
be no init ia l sta rtup delay
between the t ime a padd le
is depressed a nd the time a
code character is started
(other than the extremely
sma ll propaga tion de lays in
the ICs the mse lves), a nd
code characte rs shou ld be
se lf-comp le ting.

...
P.OOl E

The complete sc hematic
diagram of the kever is
shown in Fig. 1 . Fig. 2 shows
t he kever in simpl if ied
block diag ra m form . (I e
pins in t he sc hema t ic dia
gram shown connected to
" 1" a re actua lly connected
to + 5 volts, and pins shown
connected to " 0" a re con
nec ted to grou nd. The la
bel s " 1" and "0" sign ify th a t
t hese a re logical " high" a nd
" low" connect ions instead
of ordina ry power-supply
connections. Some texts
suggest tha t these logica l
"ts" sho uld be connected
to + 5 V t hro ugh a 1 k resis
tor, with as many as 25 suc h
co nnec t io ns sharing the
same resisto r; th is is the pro
cedu re I have foll owed .)

Character Generation
and Memory

There are many possible
ways of ge nerati ng dits a nd
da hs . An a rticle in t he
November, 1979, issue of 73
("Son of Keycode r" by
W4 RNl) prompted me to
sta rt thinking about ways it
could be done . In the e nd I
c hose a method that is per
ha ps the easiest to under
sta nd .

let's first consider the dit
generato r and memory .
Dits a re formed by feed ing
a clock signa l to a J-K flip
fl o p wired as a simple di
vide-by-two counter. When

Fig. 2. Keyer block diagram.

wired as shown in Fig 3, the
J-K flip-flop toggles when
ever the clock signa l goes
from high to low. The out
pu t of the d it generator is
mo nitored by a 0 flip-f lop,
whic h is act ivated by a
positive-going clock pulse.
Fig. 3 shows the circuit and
the resu lting waveforms .

Not ice tha t t he di t mem
o ry pe rsists for half a clock
cycle after each dit . The
same relationship holds for
a dah and the dah memory.
The time be twee n the end
of a cha racte r a nd the sub
seq uent cle a ring of it s
me mory is the deci sion
time, labeled td in Fig. 3_As
will be expla ined in more
de tai l la ter, the decision ci r
cu it wi ll be ac tivated when
eve r the kever output goes
low, such as at the end of
one of the dus in Fig. 3.
However, the final decision
(that is, whether to send an
othe r cha racte r o r sto p
send ing) will be based on
the cond itions that prevail
immed iately before the
c h a rac t e r memo r y I S

clea red, o r in othe r words,
a t the end of the dec ision
time. The significance of
this is that it gives the
o pe ra to r an extra half
space to get off the paddle
before t he keyer is com mit
ted to send ing anothe r cha r
ac te r.

The da h generato r IS

based o n a sync hronous di
vide-by-four counter . Two
of the resu ltmg waveforms
a re co mb ined with a NAND
gate to form t he da h wave
form, as shown in Fig. 4. (It
shou ld be noted here that in
the original version of this
ci rcu i t. the two I·K flip
flops were connected as a
ripp le co unte r instead of a
synchrono us counte r, with
the result that the kever
wouldn 't work properly be
cause a glitch in the dah
wavefo rm was act ivat ing
the decision ci rcuit at the
wrong time. I don't intend
to go into the detai ls, but it
is some thing that should be
po inted out to those who
may want to experiment
with th is ci rcuit .)

The enab le lines in Figs. 3
a nd 4 will enable the gener
ator when high and d isable
it when low. The paddle ci r
cu it controls these e na ble
lin es . Whene ver o ne of
these e nab le li nes goes
high, the clock will also be
enabled.

Referri ng to the com
plete schema tic diagra m,
no te that the ou tputs of the
two generators a re com
b ined throug h U3c and
U4e, which act as a simple
OR gate.

The Clock Circuit

The clock circ uit consists
of two 555 monostable mul-
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Table 1. Truth tables.

Note: X = don' t care. Outputs from pin 6 are inverted data inputs.

Decision Circuit (U8, U9)

Keyer BCD Address Conesponds
Output ABC 0 X Y to Input on Pin Number:

0 0 000 1 1 4
0 0 001 o 0 3
0 0 o 1 0 o 0 2
0 0 o 1 1 1 1 1
0 0 1 0 0 o 1 15
0 0 1 0 1 o 1 14
0 0 1 1 0 o 1 13
0 0 1 1 1 o 1 12
0 1 000 1 0 4
0 1 o 0 1 1 0 3
0 1 o 1 0 1 0 2
0 1 o 1 1 1 0 1
0 1 1 0 0 1 1 15
0 1 1 0 1 1 0 14
0 1 1 1 0 o 1 13
0 1 1 1 1 1 1 12
1 X X X X 1 1 X

..'

Decision Circuit

The decis ion ci rcuit is
based o n two 74151 'l -ot-S
da ta se lectors (Ua and U9 in
Fig. 1). Each chip has e ight
data-i nput pins and three
add ress pins; three address
pin s a llow for e ight possible
add ress combi nations (000
to 111 ). There are two out
put p ins: a da ta outpu t and
an inverted da ta output. In
add ition, there is a c hi p
enable pin (pin 7) which
must be held low fo r nor
mal operation .

One o f the e ight da ta in
puts is se lec ted to appear as
the d ata o utput accord ing
to the add ress on the ad
dress pins. In Fig. 1, the data
inputs to the 74151s are
shown on the left side of
each fC. They are a rranged
in orde r from top to bot
tom, sta rting with num ber 0
(fo r add ress (00) and ending
with number 7 (fo r address
111). Note that the IC pin
numbers do not corres pond
to this orde r. In this kever
ci rcuit, the inverted d ata
output (p in 6) is used. Pi n 6
is dr iven high whenever pin
7 goes high, regardl ess of
the condition of the address
pins.

When the output of the
kever goes low, the deci
sion ci rc uit examines the
foll owing fou r c ircuit con
d ition s, labeled A, B, C, a nd
Do

charac te rs cannot be sepa
rated by less tha n o ne
space, regardless of how
the pa ddl es a re manipulat
ed . (See Figs. 3 and 4.)

, • 0 ,

'" 0

•, ,
".

"
[ " ULl

Fig. 3. Dit generator/memory ci rcuit and waveforms.
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sta te . The resu lt is a wa ve
fo rm that is entire ly self
completing, with a duty cy
cle of approximately 50 per
cent with the component
va lues shown in Fig. 1. At
the end of one comp lete cy
cle, anot he r cycle will be
generated if an enable line
is still high.

Readers who are un famil
ia r w ith t he 555 t imer
shou ld co ns u lt The 555
Timer Applications Source
book, with Experiments by
Howa rd M. Berlin.

The resistor and capaci
to r val ues shown will allow
for code speed ad justments
from app roximately 15 to
35 words per minu te . Read-
e rs who dec ide to experi
ment with diffe rent val ues
should remem ber that the
timing capacitors must be
able to charge to two-th irds
of the supp ly voltage in
orde r to rese t the t imer. The
safes t bet wou ld be to
make R2 and R3 at least
th ree times la rger than the
maximum value of R1.

The actual clock output
is the inverted waveform of
pin 3 of U11, which means
that the clock wavefo rm
will begin with a high-to-low
transition whenever an en
able line goes high. This is
necessary to meet the de
sign requ irement that the re
should be no initia l startup
delay between the time a
paddle is depressed a nd the
time a code charac ter is
sta rted.

The fact that the c lock
waveform is se lf-complet
ing means that two code

Oah l atch
1

Oil l a tc h

1

Init ial Standby States:

AB C 0 X Y

0 0 0 01 1

Dil Enable Dah Enable

o 0

555 circuit descr ibed here
el im ina tes the problem.

The co mple te clock cir
cuit consists of U10, U11,
U12 , and U4d (see Fig. 1).
Notice that the di t and dah
enable lines a re inputs to
gate U12a. Initially, both
555 outputs (pin 3) are low,
and bot h timing capac itors
a re di scha rged . A high sig
nal o n e ithe r enable line
will tr igger U11, which in
tur n triggers U10 through
ga te U12 b. However, the d i
ode in the ci rcuit prevents
the tim ing capacitor of U10
from sta rting to charge un
til afte r U11 has finished
timing ou t. The clock ci r
cu it cannot be retrl ggered
un til after the output from
U10 has re turned to the low

DltlDah Enable (U38, U3b)

Dit Dsh Oit Dah
Latch Latch Enable Enable

o 0 previous state
o 1 1 0
1 0 0 1
1 1 0 0

Note that it is impossible lor
both can and dit to be enabled
at the same time.

tiv ibrators, wi red back-to
back . It is basically an
ada pta tio n o f a single-pad
d le , 555-timer-based kever
ci rcuit described in Solid
State Design for the Radio
Amateur by Hayward and
DeMaw, published by the
ARRL. I experimented with
seve ra l ve rsions of a single
555 astable mu ltivibrator
clock ci rcuit, but was not
satisfied with any of them.
With a single 555 clock ci r
cuit, the first c lock pulse o f
a se ries of pul ses will be
longe r than the pul ses that
fo llow. This is an unaccept
able characteristic for my
kever ci rc u it, since the
clo ck is e nab led an d dis
abled a long with the cha r
acter genera tors. The twin

Delinition of A, B, C, and D:

A: Oit Paddle (U4a)
B: Oah Padd le (U4bl
C: Oil Memory (U7a)
0 : Dah Memory (U7b)

Oit latch (Uta. U2., U2b)
A X Oil latch Output (U2b)

o 0 1
o 1 previous state
1 0 1
1 1 0

Dah Latch (Ut b, U2c, U2d)
B Y DahLatchOutput (U2d)

0 01
o 1 previous state
1 0 1
1 1 0
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Table 2. An aid in in terpreting Fig. 5.

...

ClDe '

0,

magazine s ma ny t im e s .
O nce aga in, component
values were dic tated by my
ju nk box. Two im pro ve
me nts cou ld be made: (1)
Substitute a 1k potentiom
eter fo r the 22Q-Ohm resis
tor in series with the speak
er to provide fo r volume
control , and (2l c ha nge the
5011. tone control to a l OOk
pote ntiometer to provide
for a greater range of tone
control.

I am usi ng a Radio Shac k
va ria b le de powe r supply to
power the kever . w hic h
draws ne arl y 200 rnA of cu r
rent. If I decide to build a
fixed 5-V power supp ly for
the kever. 1 w ill make it at
le ast a 1-Amp supply so it
can power addit ional pro j-

. I

,- " 0 , •
~00 co

,- iiJ- ii.t-
, 0 , f--.. "

co ' co'

00

Circuit Conditions Results

Keyer Dit Dah Dit Dah
Time Output ABCD XY Latch Latch Enable Enable

initial setup 0 0000 1 I 1 1 0 0
t, 0 1 000 1 0 0 I I 0
immediately
alter t, I 1 000 I 1 0 I I 0
t, 0 1 0 1 0 1 0 0 1 1 0
t, 0 1 000 1 0 0 1 1 0
I, I 1 000 1 1 0 1 I 0
t, I 1 1 1 0 1 1 0 0 1 0
t, 0 1 1 1 a o 1 1 0 0 1
t, 0 1 1 0 0 1 I 0 0 0 I
t, 0 1 1 0 1 1 0 0 1 1 0
t, 0 1 1 0 0 1 1 0 0 1 0

t.. 1 1 0 1 0 1 1 0 0 I 0

1" 0 1 0 1 0 1 0 0 1 1 0

t" 0 00 1 0 00 1 1 0 0

t" 0 0 000 1 1 I 1 0 0

Fig. 4. Dah generator/memory circuit and waveforms.

by wha t was in my junk box,
but I checked the voltage
ra t ing of the PNP output
t ra nsistor before I used it.
My transmitter has a grid
block voltage of - 55 V.
The ECG159 transistor is
rated for a maximum col 
lector-to-emitter voltage of
80 V, and a maximum col
lector-to-base voltage of 80
V. You r transm itter may
have a grid-block voltage
that is too lar ge fo r this
t ra nsistor to handle . The
safest bet wo uld be to use a
2N5401 or e q uiva len t. The
tune switc h in the o utput
c irc u it is actuall y m y oid
stra ight key.

The sidetone osci llator is
a standa rd 555 t imer ci rcu it
wh ich has a ppea red in ha m

CLQC~

An Example of Circuit
Operation

Fig. 5 shows the various
logic waveforms that result
when the dit and dah pad
d ies a re manipulated to
create t he waveforms
show n for A a nd B. The re
sulting code output is the
letter "F". (It shou ld be
note d that th is is by no
me an s the o nly wa y to form
the letter " F".) Hopefull y,
Fig. 5 is a picture worth a
thousand words. Ta ble 2 is
a step-by-step a nalys is o f
the wavefo rms at va rious
crit ical t imes. All o f the ac
t ion described in Fig. 5 and
Table 2 is based on the
co m ple te truth table selec
tion of Table 1. The notes in
Table 3 on the critical times
noted in Fig. 5 and Table 2
sho uld be of some help.

Additional Circuit Notes

The keyer output ci rc u it
shown in Fig. 1 is based on
the ci rc u it shown in the
Radio Ama teur's Handbook
(19BO edit io n) for the Accu
Ke ve r. It is intende d for use
with t ra nsm itte rs with grid
block keying . Many va ria
tions of this circuit have ap
peared in ham ma gazi nes.
Take your pick ! The c hoice
of t ransistors was d ictated

a nd dah latches serve as in
puts to the dit/dah e nable
c irc u it. which consists of
U3a and U3b. This ci rc u it
controls t he di t and da h
genera tor e na ble li nes; the
tru th tabl e is included in
Table 1. The most impor
tant featu re of the dit/dah
enable ci rc uit is that it is im
possible fo r both enable
outputs to be high at the
same time.

Basica lly, I designe d the
paddle ci rc uit to a llow the
X a nd Y decision signals to
override the padd les and
forc e the d it (o r da hl la tch
high a t c rit ica l times. When
the operator is off the pad
d le, the X a nd Y signa ls will
re se t the latches to the ir
standby states (see Table 1).
which, in tu rn , fo rces both
dit and da h e nable li nes
low.

Oit and Oah Latch and
Enable Circuits (Pa dd le
Circuit)

The state of the dit and
da h paddles is sensed by
separate dit a nd dah la tc h
circuits, whic h a lso sense
the state of X and Y, respec
t ive ly. The d it latc h cons ists
of U1 a, U2a, a nd U2b, with
a n output from pin 6 of
U2b. The dah la tch consists
of U1 b. U2c, and U2d , with
a n o utpu t from pin Bof U2d
(see Fi g. 1). The tru th ta b le.
for these latches is inc luded
in Table 1.

The outputs o f the d it

,
A: D it paddle. High if t he

paddle is on, low if off
(from U4a),

B. Dah paddle. High if
the paddle is on, low if off
(from U4h).

C: Dit memory. High if
the last character sent was
a dit (from U7a).

0 : Dah memory High if
the last character sent was
a dah (from U7b).

There are sixteen possi
b le combinations of A, B. C.
and D. Four of these condi
t ions (w here C and 0 are
both high) w il l not occur in
norm al ci rcuit ope ration,
bu t since they m igh t tu rn
up when power is f irst ap
plied to the circui t, we must
accou nt fo r the m to ma ke
sure the ci rcuit doesn't get
locke d out when the power
is app lied

Conditions B, C. and 0
are used to form the data
select address. Condition A.
along with its complement.
acts as a variable input to
some of the data-input pins .
There are two decision-cir
cuit outputs, labeled X and
Y, which determine what
the kever w ill do next. X a nd
Y affect the state of the dit
and da h la tch ci rcu its, re
spective ly. The comp lete
truth tab le for the decis ion
c irc uit is included in Ta ble
1.

The reader should refer
to Do n lancaster' s TTL
Cookbook for an excellent
d isc ussion of how to design
logic circuits with the 74151
Ie.

,
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YOU'VE SEEN THE REST • • •

NOW LOOK AT THE BEST!

ONLY
$ 319.00

MKB·2000

"'" I

$50.00
$25.00

(608) 362-0410
Speclfica/ions and prices suoiect to change WIthout notice or obligatIon

Send For
Free Information

• MORSE Features include a 1·1 99 WPM speed
range, 9 setti ng weight contro l, 10 setti ngs of
inter-character spacing all 01 which are key
board selectable at anytime. Random code
generator which allows you to select 5 char
acter groups o f letters or letters, numbers
and punctuation. Spec ial keys for CO,DE,BK,
AR,AS,BT,SK,VE, KN and error. Rugged solid
state outputs for positive or negative keying.
Bu ilt-In sidetone with adjustable tone and
volume controls. Tune key for transmitter
tun ing.

• RTTY Feat ures include 60,66,75, 100,132,
WPM Baudot speeds and 110,300 baud on
ASCII. Automat ic CR/LF with selectable 1·72
character line lengths, automatic LTR-FIG
shi ft. CW 10, OaF and RY test messages,
" Brag Tape" cassette interface, sync idle,
"Space" condition command, loop keyer out
put and PIT line control.

• Glass Epoxy printed ci rcui t board wi th
sockets on all integrated circui ts.

• One Year Warranty on Parts and Labor

MKB-2000 Keyboard (Morse Only) $319.00
RTTY Option (Baudot and ASCII) $50.00 AFSK Modulator
Memory Expansion $75.00 Reed Relay Output

,,-__A.dd

ioi
S5.00 per uni t for shippmg U.S. A.

/DGMIELECTRDNICS, INC.
787 BRIAR LANE, BELOIT, WISCONSIN 53511

• 500 Character text buffer with BREAK feature
which allows you to transmit without clear
ing your preloaded text.

• Ten 40 Character programmable message
memories which can be run together or made
to call each other for longer messages.

• Buffer can be operated in character, word, or
line mode and preloaded for later trans
mission. Word mode allows you to send
smooth code, even if you "hunt and peck."
Each word can be typed in and edited before
it is transmitted. Pressing the space bar will
transmit the word. Also, selected segments
of the text buffer can be repeated.

• Cassette interface allows you to record and
transmit very rong messages or code prac
tice tapes using a standard cassette re
corder.

• Built-in 110 VAC Power Supply
• Attractive anodized brushed aluminum and

gray wrinkle fin ish case provides excellent
RF shielding, only 13.3 x 9.4 x 3.5 In.

...11
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t.: X and Y will always be forced high when the keyer out-
put goes high.

II: End of first dit.
t. : Clear d it memory .
t.: See note for I,
I.: Operator presses dah paddle. B :: 1 and Y = 1 will force

the dah latch low, but since both latches are low, there
wilt be no change in the enable lines.

tt: Output goes low; decision circuit enabl ed. The decision
circuits sees A » 1, 8 =1 , C= 1, and 0 = 0, resulting in
X = 0 and Y = 1. This causes the d it latch 10 go high and
the dah latch to go low. This, in turn, lorces the dit en
able low and the dah enable high.

h : Clear di t memory.
I,: Analysi s similar to that of t•• except that this time the

dil enable goes high and the oan enable goes low.
t.: Clear dah memory.

I,,:: Operator releases dah paddle.
I..: Output goes low. Initially, the operator is stili on the dit

paddle, so the circuit prepares to send another dit.
However, the operator has untn t., to get off both pad
dies to stop any further character generation,

t,.: Operator gets 011 the dit paddle in time to stop the
keyer. The decision circuit now sees A = 0, B = 0, C= 1,
and 0= 0, which ends up forcing both enable lines low.

t.; Clear dit memory. The circuit will now be reset to Initial
standby states.

Tab le 3. Notes on critica l rimes .

""

rig. 5. An example of circuit operation.

CLOC _

'.. ' "
, ' , '

""
.... .'"'. '., ,,,,,

helpful to have a copy of
The TTL Data Book to
check pin numbers and
truth tab les.

Exper imenting with digi
tal circuits such as this
kever can be a lot of fun, in
addition to being educa
tio na l. You ought to give it a
try, if you haven't a lready.
If th is article encourages
someo ne to get sta rted, it
has se rved its main pur
pose .

The re is one more thing I
would like to mention,
which c ould probably
come under the heading of
second thoughts. A close
look at the wavefo rms in
Fig. 3 shows that the deci
sion time co u ld be in
creased or decreased by
adj ust ing t he duty cycle of
the c lock waveform. For ex
ample, Fig. 6 shows how a
25 -percent duty c yc le
would inc rea se td from half
of a space to three-fou rths
of a space. The duty cycle
can be red uced by increas
ing the RC time constant of
U11 , dec reasing the RC
time constant of U10, or a
combination of both. Of
co urse, these changes will
a lso affect the speed range .
I have not made an y
changes in my clock circuit,
but since some kever buffs
may fee l t ha t a longer deci
sion time is desirable, I
thought I shou ld po int out
how it could be accom
plished ._

', ', '.', '. ", ", ' ,, , ,

,
, , , ,
LJ

, ,
I , , I, , ,, , ,, , ,, , ,,

U, ,, ,, ,
, , U; ,, , , ,, , , ,
ri , ,

1 , , ,
; , ,, ' ,, , HI

J,

Final Comments

There are two books that
yo u shou ld definitely con
sider obtaining if you in
tend to do any experiment
ing with TTL res. The first
one is the TTL Cookbook by
Don l an caster , whic h I
have referred to in th is a rti
cle . The seco nd o ne is The
TTL Data Book by Texas In-
struments. It is easy for a
mistak e to appea r in a
published ci rcu it despite all
effo rt s to avoid it . so
anyone who intends to
build such a circuit ba sed
on TTl ICs will fin d it

, . . .
! , , •

I i ' ! L D'T 1Ot1OQ_' ' C)
, ! ! !

'", ", " o.~ .....O. HO'

i : ;
, ~ .

,__ .yl :
r- L..r.,

: :....L.-,-------'---i----~'+"" o'T ~UC~r- I : : :
, !....U..-
, ' i ' O.~ l .&lC>t
: : ' :

: i, , . O.~ l~UU

Part of the solutio n to
this problem was to add a
smal l rf choke in series with
the output from the keying
transistor, as shown in Fig
1. I also wrapped the power
supply ac line cord around
a ferr ite rod from an old AM
bro ad cast band receive r.
These measures cured the
problem as far as the kever
is co nce rned, and I am now
able to use it on the ai r with
no problems. Housing the
kever in a grounded metal
cabinet might provide all
the necessary shie ld ing.Ob
viously. I will have to inves
tigate my rf-in-the-shack
p ro b le m f urther . Th e
amount of rf-proofing you
would need for thi s keyer
circuit-or any other kever
ci rcu it-would of course
de pend on how muc h rf is in
your shack.

The best way to build a cir
cuit like this one depends
on your pe rsona l prefer
ence, of course. As of this
writing, I have still not de
cided exactly what type of
ca bine t the kever shou ld be
housed in. In the meantime,
the as sembled bu t exposed
c ircu it has been se t up on
my operating table and
connected to my Benc her
padd le . I have used the
kever for many hours of off
the-air practice and am
comple tely sa tisfied with
its operation .

The fi nal test was to con
nect the kever to my trans
mitter to see If it would ac
tually do the job. With the
tra nsmitter operating into a
d umm y lo ad , the keyer
worked flaw lessly. Wit h the
transm itter operating into
an antenna , however, the
kever wou ld so me times act
up. Subseq uent tests with a
d ip meter revea led that my
rf-in-the-shack problem was
worse than I had thought.
The dip meter rea c ted
stro ngly whe n brough t near
the coaxial tra nsm ission
line , the rotator c a b le ,
equipment ac line cords,
and the cable connecting
the keyer to the transm itter.

_ SHr -<:O "~HTl ot<; CLOCO
: cYeL(

LJUUU CLon

: :
J"""l...3I..--- 01 T, ,
...l:l.-.rI. O,T "(" 0'"

ects. The power supply fo r a
TTL circuit must be well
regula ted, of cou rse.

This is a good place to
mention that the + 5-V line
in any Tll project shou ld
be bypassed to ground with
small desptktng ca paci to rs
di stributed unif ormly
around the circuit board.
About five O.Q1 -uF disc ca
pacito rs is about righ t fo r
this project. Some experts
recommend more stri ngent
measures. The TTL Coo«
book is a good so urce of in-
fo rmat ion about thi s aspect
of building TT L circuits .

I assembled most of the
kever on a perforated ci r
cuit board using wire-wrap
ping, but I designed a lay
out fo r an etched c ircui t
board for the clock circuit.

- -'.
Fig. 6. Decreasing the duty
c ycle of the clock wave
form will inc rease the deci
sion time. Compare these
wa veforms to those of Fig.
],

, ,
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# in personal computer accessories
for the Ham Radio enthusiast.

TRS 80 Model I
• TERM INALL T1 - A ll new' All ,n one H;J m In ter lace

and terminal unit ThIS IS what you have bee n "'''1I1,ng
lor Everythong you 'll expec t ,n a Ilrst class ll'r m lf1",1urut
anr l ;11 a tllqhly corupcuuve pnce

• M80.CM80 - Ham ,nte rl de. ' '> Coo.mete M orse COl I> ·
a nd AI TY syste m P Ll 0_ " 'Wln,,1 TU

• M 8lXl - Adds ad vanced IS!}ht sc,,,",'nl R' TY whPn lJ<;(>(J
WI, h MOO/ eM&!

• M8000/Tl OOO - Powerfu l [h5k b;N 'd H' ! Y sySl"TlIS,
Iflc li ln,ng 'r,a,lhox

• RillY RITER - Powerfu l cursor '>d' !Inq o f HI TV,., .!
a nd P'C1Ufl,S usee on coruuocnon w, !h M800

• MBl - Baudot Of ASCII pnruer unver so ftware tor
MAO / CMOO

Write for a
FREE Catalogue

TRS 80 Model III
• TERM INALL T3 _ A ll Nf>w' All In one Ham .ou-rtace

jnd tPlrrunal U." , Th,s rs w ha t '1'011 have been wailing
tor E:v•• vrtunq 'IOU d (, ' I"OCI on it 1" 5 \ class !ermlnill urut
dl1d at d puce Iha l 's hlq~lly eo'n l 'P t' t<""

• M83, CMB3 - HiHIl Inl"rf ,lc m; Comnk-n- Morse COd,.,

HU! R IIY SVStPIll PLL 0' " , t""llill TU

• M830 Add" ad"ancpd ISpill SC"~ n R t I Y and MOIS+'
wlw,-. ""u1 wUh M83 C ~,183

• M8300/ T3000 Pow\),ltjld,s ~ tJ,I"'Jd RI TY svsu-m. Jn
, ILj(!" ' 'l rl1 ;lilbo .

ATARI8oo/400

• Parallel Printer In terfa ce - cnves a
p. H.ll1l,1 pln1 ler W ,Ul0 U t l ht~ Al.n<

l::I~ Modu l"

• Sc reen Prin t Package - Comes
.mv scr-v-n 'Ind(j" omo P,lllt'f Hl or
LO AES q,aphlLS .IS ,v,. ,~S plaIn
Tt' . t

• Morse Tutor - Teach" s Morse
oo- v.-ry soon sncarerr computer

. lss,~!,'d mSlflH; t'Qll

TO OADER TOlL FREE

' -800-344-7493
In CA and to r servrce (2091 667-2888

EPSON PRINTERS
MX 70 Bas-e low (Q'; l PPn!'"
MX -80 - 80 cps llld,,("(; t,onal [l"fl l,ng lo\\'!'r (,lSI' and
trw- (j,'S(·,'rHlt·rs
MX BOFIT L",' M \ 00 Wl l h rnc non and rem ovable
tr:«. l or t" l'd
MX -l 00 hlrd WId, ' version o j 1,,1\ 80F I, 132
Chd'dt·I'·'S w ld l '
HI-RES Graptucs option
,I.tl,es

• Interfacing card and cables - Connect an Epson punter
to Apple. IRSSO. Pet , Alan, Co lor Compute, 01 any
Seua! oou

•

•
•

•

•

• TM650, CM650 film ,,,,,-,1,,
W,lI1 pO ......, ftul <pht scr•• n Rlly

• M650 - I (,...... CO'" Hdfll Im , ·rf. w , '
Gn-at tor ttlp t'o>'l"m,·' 0' 111, · I,qhl
tuntqet

PET/CBM

II ",'.'.1 ~"."."

IRS!Jl "., '"''
! of'" '1M,"'''' 1\, ,.. , •.•",.,
[" " I•. " ,, ' ", ,\1" ," (,,,,, , ," ,, ,, ""

p ,- [ CIJ' ,1 I' " ,•." ,1 , ,,,<1 ,,-. d."".," " , '._.:.::;:,::.::;:,;,. J
CO""",\<", lJu ".' , '-t ." ",," ," 1\ 1. ,,, ,.

., "., ,,' 1 ".h " . '1\' C"

APPLE

RTTY ACCESSORIES

• TA650, CA650 - Ham ln tertace
......un spi ll screen osotav Mors!! and
ATTY

• A65IX) · D,s, based RTTy sen......are
wuh ma,lbo.

• FSD-l _ RTTY Demodu lator 170 o r 8~ H , ~ r ll sh ill
Su per sharp r-ners F,lS all Macrotroorcs Ham InlprlaC+.'s
e xcep t TERMINALL

• XTL·l CrySlal controlled Any AFSt.. ncaru
170/ BOO/CW stuns F,lS all Ma CfOI, orllCS H,l m Intp.
laces e xcept TER MINALL

• MLK - Loop Intedau' pluq 011 Ifmldl:!~!II"1l 1 to, !lH '
reed rota v on ;111 Mac rotron ,c s Ham InTo 'rld ['" S ," U'pl
TERMI NALt

FLASH I
O"'~Pl "'0' " 100 , ,",,""_ "" II T1 v ,n 1

mon'''' "'''''11 ·~ """" ":.n"",, IMJK) '.11:nXI.. ,,,m
I M~e t!'" ~, ~a, ul"~,,, ,,· 0\ ,, "<!"'g ~ ",- , .1 <-<>p ,

0 ' m~ 10\1 wn'" m,nQ ",.]1 lOOav I """,.~'t<:l ''''
100110 excc CO,,",,, , '" on', 10 monl"" ""n'l
\,4""' 0 1<0"'''' "",wo"",n1 '""" .. """" ~ R.,."O
".m~ 1941l t>ul 01 P ! TY onl . """'"
8 IS 81 T, ".s 10"''''' SW' .ro:l """'l'. '~ or
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fromNEW

Here is t he com plete ly updated and revised edition o f the best
selling Weather Satellite Handbook - containing all the infor
mation on the most sophisticated and effective spacecraft
now in orbi t. Dr . Taggart has written this book t o serve both the
experienced amateur sate ll ite enthusia st and the newcomer.
The book is an introduction to satellite watch ing, providing all
the information required to construct a complete and highly et
tecuve ground station. Not just ideas, but solid hardware de
signs and au me instruct ions necessary to opera te the equ ip
ment are included. For the thousands 01 experimenters who
are operat ing stations, the book deta ils a ll procedures neces
sary to modi fy t he ir eq uipment l or the new ser ie s 01 space
craft . Amateu r weather satellite activity represent s a unique
b lend 01 in terest s encompassing electronics, meteoro logy
and astronautics. Jo in the priv i leged few in watch ing the spec.
tacre 01 earth as seen Irom space on your own monitoring
equipment. Order BK7383 $8.95

BY DR. RALPH t:. TAGGART

THE
NEW
WEATHER
SATELLITE
HANDBOOK

' Use lhe OtOOl ca'd in thiS magazi"" Of ,temile yO<.I' o<der 00 ill sePOl'ale piece ot
paper and mall to 73 RadIO Book.nop . ~tertlofOUllh NI-l 03<158. Be SUfe to loe.ude
check or delaolecl cred,t card ",tormat"", """ $1.50 handli"ll charge. Nole: Pl'ices
S<lb!e<:1 10 change 00 booIo., no! P<lOI'shed by 73 Magazine,Ouest""" 'ega"li"ll your
Otdef? Plene wro le 10 CU, lomer SflonrlCe at the a tx7<e adcl'eM. Please allow 8-6
weeks IOf <leIwe f)'. No C.O.D. Old. .. accepted. Fo , Toll F'ee OfdeflJllj call
1·8lJO.258-541J,

--SAVE $2..95--
WEATHER SATELLITE

HAN DBOOK (Iirst edition)
By Or. Ra lph E. Taggart WB800T. Va luable inlormatio n in th is
first ed ition is not tnctuaea in Or. Taggart's just pu blished
book, The N.w W•• ther S. t.lllt. H.ndbook (see above).
Chapters such as " How to Build an Electric Timer for Satellite
Track ing" and " Build ing an Automat ic Contro l for the Satellite
Receiving Station" will no longer be ava ilable when this en
nco is out o f print. This is a good ent ry level text l or those
discovering the exciting new use 01weather satelli tes. RegUlar
pri ce: $4.95. SPECIA L PACKAGE PRICE··BOTH BOOKS FOR
ONLY $10.95, SAVE $2.95! (This o tter available only while sup.
p lies lasl.) Order WS7300 and receive both edit io ns 01 the
Weather Satell ite HandbOOk l or only $10.95 (p lus $1 .00 shi pp
ing and handling c harge).

Our dealers are telling us that "73" outsells
them all. . .so call today and join the dealers
who make money with 73 Magazine.

For information on selling 73 Magazine
call 603-924·7296 and speak with Ginnie
Boudrieau. our Bulk Sales Manager. Or write
to her at: ~

~""~~, ~~'t. t\
~\Y' \\1' ~t

~'IJ~t ~~~~ ~1\.~'b
~ IS ,,~

r...'IJ\~t ~~
~1l\1S

~~t~

Selling 73 Magazine. the ham radio magazine
that oilers quality and quantity. brings the
ham into your store. Once through the door
you can sell him anything.
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EXAMPLES
OT-l1 Catalog Number - 4 1 1 2 8 4

(75 KHz·. CS. F·13 Holder. 24PFj
OT·14 Catalog Number = 4 3 3 2 1 3

(10.5 MHz·. CS. F·605 Holder.
20PFj

OT·1140 careoc Number = 4 74 2 1 0
(120 MHz'. CS. F-605 Holder,
Series)

'N 4 ' s.- c.ratlg .......-cers~ Q}'SIaI ,,~

/lU8'1C)'~ , by e.-ne<.

"

,

SUPPLEMENTAL CRYSTAL ORDERING INFORMATION
FOR ICM OSCILLATORS

OT·124. OT·146. OT-161 ,
OT-114O.0T·1160 SEAIES @
ALIGNMENT OSCILLATORS.
Mode1s812.814 32PF ®

Note 0td9d numttet5 ", fer JO~ on CrysJsl
5p«>focall(J(l Sheets

Oscillator
Oscillator Oscillilor Temper.1ute Tol (leu Crystall

Type Ra noe - 4lrf 10 150"f Pn"

035200 OT-124 21>40 "" - oo35"t. StO.21

03520' OT·I 46 .e-ec "" · 0035"1. 1021
IJ35202 OT·161 6C).100 MHz - 0035' 1021
lXl5203 QT·11 40 100-140 MHz - 0035"- 1021
035204 01·1160 145-160 MHz --: 0035"4 10,21

Oscillator
r...

035206 OT-l1 70-150 KHz • 015% S1 0.21
035200 OT·l2A 150-400 KHZ 200·600 KHz- Ol% 10.21
035207 or·12 400-5.000 KHz 600-5,000 KHZ + 0035". 10.21

035200 OT·13 2.000-12,000 KHz ~ 0035~o 10.21

035209 OT·14 10,000-20.000 I(Hz - 0035' 10,21

LOW FREQUENCY (70 KHz - 20,000 KHz)
• Band Edge Mar1l.ers
• Frequency Markers For Oscilloscopes
• Portable Signal Standards
• A.c.reSSOflj Cases
Four transistor cscuerces covering 70 KHz
2O,0CKl KHz. Trimmer cececex for zeroing crys
tal. WherI oscillator is ordered with crystal the
standard will be =.0025°/". Oscillator output is 1
volt (min.) across 470 ohms. Power requirement:
9 voc (II 10 rna, max,

FOR ADDITIONAL INFORMATION V.'RITIi::

OG

HIGH FREQUENCY (20 MHz - 160 MHz)
• Signal Generators For Receiver Alignment
• Quick-Ghange Plug-In Oscillators
FIVe transis tor oscillators covering 20 MHz-l 60
MHz. Standard 77'F calibration tolerance =
.0025%, The frequency tolerance is =,0035%.
Oscillator output is .2 volts (min.) across 51 ohms.
Power requirement 9 vee (il 10 rna, max .

Please refer 10 the "4" Series Crystal
scectcetco Sheets. (Available on reo
qlJeSt.) Prices on crystals WIll vary with
frequency being ordered .
CALlBRAnON TfMPERATURE:

Customer's choice. usually 26"C.
RANGE: Depends on crystal frequency
being ordered ,
TYPE: CS <V is recommended.
HOLDER :

F-605 Q) for all except crystals below
160 KHz.

F-13 ® required for crystals below
160 KHz.

LOAD:
OT·l1 . OT·12, OT·12A 24PF
OT·13.0T-14 20PF

tPfl"ERNATIONAL CRYSTAL MFG. CO. INC. · 10 NORTH LEE •OKLAHOMA CITY, OKLA. 73102
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CALL
TOLL
FREE 800-545-7814

CALL
NOW

ICOM
IN STOCK · CALL FOR YOUR PR1CE

TOLL FREE!!!
We have the lowest prices. fast delivery,
free shipping most items, & TOLL FREE
Orderline.

Contest Kayer

AEA=r~u::;
All AEA in stock for quick delivery
Call tor quote on Morsemati c. Contest
Keyer , Keyers & Trainers. Spec ial Pack
age Deals available with Bencher Paddles

CAl l NOW!! ! TOLL FREE!!!

,

Al so Slacking : AZDEN·ICOM -BENCHER-HYGAIN-KANTRONICS-LARSEN·MIRAGE·AVANTI
KENWOO O-SANTEC-M FJ·CUSHCRAFT-TENTEC·A$TRQN

Pecos Valley Amafeu/, Radio Supply ::E: ~~~\:z':m:
112 W . First st ., Roswell, NM 88201 • (505) 623-7388 in New Mexico, Evenings. & Sundays

I f you nave no label handy , print OLO addresshere.

o P.lyment enclosed

o Bill me later

Subscription Department
P.O. BOll 931

Farm ingdale NY 11737

MOVING?
Lei us know 8 weeks in advance so tha! you won',
min a sing le issue o f 7] Malil,azine .
Allach o ld label where indicated and print new ad
dress in space provided . Alsn include yuur mailing
label whenever you write concerning yo u r subscrip
tion. II helps us serve you promptly . Write to :

o Address change only
o Extend subscript ion
o Enter new subscript ion
o I year $2 5 .00

7gmagaZine

Co. .. ALL AMATEVR RADIO CLUBS
DID YOV RECEIVe; 73 's RADIO BOOKSHOP'S

SPECIAL CLUB DISc..oUNT OFFER ? NO?
DO YW WANf TOSAVE YOUR CLUB $ '5?

JUST QSL WITH
'-...... YOURCLUB'S NAME:,

ADDRESS,E:TC. ,TO
73 BOOKS, A1HILY,

SO PINE ~TRE. E: r,

PHE.RBDROVGH,NH
03t 58

c;j:;g Name Call _

~ Address _

"- C' S~ uv tate Zip _

prin t N[ II' address here:

Name CaIl _

Address _

City State Zip - J
'- ~...... --J '-- -227~ ./
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DEBCO ELECTRONICS
P. O. BOX 91 69 DEPT. K

CINCINNATI. OHIO 45209
Phone: (513) 531-4499

6 Di gi t LEO display. 12 OT 24 hour
fo rmal. Will operate 12 VDC or 12VAC .
Accurate crystal time base. LEO
display turns off and on with ignition if
desired. Kit is complete with ca binet
and 4 way mounti ng brack et.
Model 2001R $29.95

($27 .95 in qtys. of 3 or more)

Six digits LEO clock . 12 or 24 hour
formal. Attractive clear plel(iglas
stand . Kit is complete including pre
cut and drilled plex iglas stand and all
hardware. Size: 6" H x4" 1/3" W X 3" 0
Model 850 $29.95
Model850WT (FaClory wire<l & lesledl .. .
............... ............ . . $39.95
Now avai lable with GREEN LEDs
Model GB50 $39.95
Model G850WT(Faclory wired & lesled) ..
......... . .....••.•..••....•. $49.95

(10% off if you buy 3 or more)

Model 850

Model 2001

VEHICLE INTRUSION ALARM

Enable your d igi tal clocks to run on DC power .
Model T&1.... .....•.•..•.. ................. . . .. $4.95
Model TB-1 WT (wIred & lested) $9.95

60 HZ CRYSTAL TIME BASE

Easy to assemble and install, this kit offers options not
normally found in other alarm systems. Hidden SWitch
mounts under the dash. Kit has provision of sensors and
remote control sw.tcn. Programmable time delays for exi t,
ent ry and alarm pe riods. Basic hook-up utilizes the dome
light circui t activating when doors are opened. The alarm
will drive a siren or pulse horn at a 1 HZ rate . Not prone to
false alarms due to rel iable CMOS circuitry. No
extemat switch required. Complete kit wi th easy to follow
inst ructions and d iagrams.
Model ALR-l $14.95
Model ALR-1WT (wired & tested) $24.95

(10'll. o ff if you buy 3 or more)
TERMS: US & Canada add 5'\la shippmg . handling & insurance.
Foreign orders add 10'l\0 (20% airmail). Orders under $20,00 add
$1 .50 extra handling. COD add $2.00. Visa/Mastercard welcome.
Ohio residents add 4'h'\Io sales tex

Prices subJecl 10 change WIthout proOf nonce.

-""

MOBILE CLOCK KIT

6 DIGIT CLOCK KIT

SEE THE WORKS CLOCK
Our Easiest Clock To Assemble

CLOCKS & KITS

Model 5314

12 or 24 hour format. Stx large .5"
digits. SOI60 hz operation . Kit is
complete wi lh attractive plexiglas
cabi net.
Model 5314 $29.95

•
•

".

CLOCK KIT - H....L 71 FOUR-DIGIT SPECI....L - $1_8'5.
0I'E1lA1ES Ofl 12·VOI.f A£ l ttOT SUPPl IEO. PllOYISIONS ~ DC AND
ALlIlNllI'£lIATlOh

6-DIGIT CLOCK· 12/24 HOUR
CO MPLEH KIT CONSISTING 0, 2 PC G·lD PlIE·ORI LLEO PC BOARDS, I CLOCK CIlIP, 6
FNO COMII CATH READOUI S 13 TFIANS. 3 CAPS. 9 RESISTO RS, 5010D£S 3 PlISII·
BUTT()Ij SWI TC IIES, PQWfR TFIANSFORNER AND I NSTIlUCTlO ~S OON'T BE fOOLED BV
PAFlTlo\l nrs Wll f REYOU HAV£ 10 BUV EVERvTHllIG EXTRA PRICED AT 112.1I5

CLOCK CASE A....lILABH AND WOll FIT olII V OflE OF IHE AllOYE ClOC ~S REGULAR
PRICE J6 se IUTONLY S4 SI WIlEN IOUGHT WllH ClOCI

SlX·DlG IT ALAR M CLOCK KIT f ORHOME. CAMflfR, RV OR FIElD·OAY USE OPER·
ATES DN 12-VOLI AC011 OC, ANOHAS ITS OWN60·11: TIME BASE ON TilEBOARD COM,
PlE TE 1'1111'1 All ElECTRONIC COIiPONENI S AND TWO·PIECE PRE ·OIlILLED PC BOARDS
BOARD SIlE 4". 3" CONPLEIE 1'11111 SflfA~ER AIIO SWITCIIES IF Dflf llATEDOfl DC ,
IIiERE IS IWTHING "'0FlE. toBUv • PRICED AT $1&.8'5
"rWHV£·Vlll t A£ lI '1E COFlll FDR THOSE WHO WISH TO cPEllAH 1liE ClOC ~ fFlJ'"
l1Q·VOlT A£ $2.50

SHIPPING IN FORM ATION - ORDERS OVEIl 5;>0 00 Will BE SIlIl'!'E.O POSTPAID
EXCEPI ON I1l MS WllERE ACOII IONAL CHARGES AilE REOUESTED ON OIlDERS LESS
THAN $20.00 PLEASE INCLUDE ADDITIONAL 51 so FOR HANDLING AN D MAI LING
CHARGES SEND S.lSE FOR FREE FLYE Il DISTRIBUTOR FOR

Alum. Tower . AP Product .
(We neve the new Hobb, ·8Iox S,IIem)

<.,-~./.-, ,\ H T"'-, ;. ~ AL- RONIX
" HA ". q,;{. P. O. BOX 1101

~' X-
H.... ROt.O C. NOWlAND SOUTHGATE, MICH. 48195

W 8 Z XH PHONE (31 3) 285-1782

HAL 2304 WHI (lOWIj CONVE RTERS (fRED AAJriGE 2000{~ MHl l
2304 MODEL 11 KIT BASIC ueu WIPREAMP LESS HOltSIIlG 0\ FITII~ SU•• 5
2304 MODEL 112 KIT (..,t~ pr....~) _ $SI.15
2304 MODEL n KIT (..~h High Ga,"preamp) '69.85
MOORS 2 & J WITH CO~ X FlmNGS IN 0\ DU T ANDWITH WEA TH ER -PROOfEDDIE CAST
HOUSINGS
fACTOAY WIR(D 0\ TESTED S50 .ckllll-.l
BASIC POWf:RSUf'lllV $11.15
FQWEIlSU!'PlV I(ITfOR,\flOY( WI THCASf: 124."
fACTOAV WlRE D & nSlID $34.15
ANTENNAS' O TH ER ACCESSOR IES AVAILABLE SE ND f DA MOREINFO
COMPLETE KITS; CONSISTING OF [VERV €SSENTI"'L PART HEWED TO MAKE YOUR
COUNTE RCO MPLUE HAL·8OlIA 7·01Gn COUNTERWi ll< FRfOUENCY RAN GE Of ZEIlQ
TO IlOO MHI FEATU RES TWO INPUTS ONE FOR LOW FREOUE JriCY "''''0 ONE FOR HIGH
f REOUf.NCY AUTOMAnc lEAll $lIPPRESSlOfl TIMe BASE IS I 0 S£C 011 1 S£C GATE
WlT H OPTIl)IjAl. 10 SEC GArE AVAILABlE '\ccUAA(:Y ~ Olll'llo UTI LIZES 1(1- 101111
CflYSTAlS PPlll COMPLETE KIT $121

HAL·3OQA ].CllGI T COUIlIER ISII,IILAR TO tiOOA> WITH FREQUE NCY RANGE Of e.
300 MHI COMPLETE KIT $109

H....L·SO.... a·OIGIT COUNIER WI TH fRfOUENCV RANGE OF ZE RO 10 ee MHI ORIIETTER
AUTONATIC IlECINAL POI IIT. ZERO SUPPIlESSIDII UPOIlIlEru.I00 H ATURES TWO 1'0 '
PUTS OfjE FOR LOW fREOUE IOCV IIIPUI. AIOOOflE 0fI PAIIEl FOR use WITHAIOV III TER·
IiAlLY MOUN TED ItAlHIO"'. PRE ·SCAliR FOIl WHICH PRllVlSIOfIS IlA'iE AL-AfAOV
llEEII MAIlE: 1 oSEC AIIO I SEC TINEGATES ACCURACV '" 001'll. lITIUltS lD-NHl
CRVSTAL-5 Pl'\1 COM PLETE KIT $109

FREE: IlAL·79CLOCKm PlUS AN INLI NE RF PAOBt WITH PURCIIASEOF ANV f RE·
OUEN CV COUNTER

PRE·AMPLIFIER
HAL.P.....11 WIDE BAN D PRE·AMPlIFIER. ] ·700 MHI 8ANOWIQTII I -JdB
POIN TS), \9 ee GAIN FULLY ....SSEM BLED ....ND TESTED " .15

PRE·SCALER KITS
HAL 300 PRE . • . • IPre-<lri lied G·ID board ;ond .. , t;OmpoonenlS) • • •. $14.8'5
HA L 300 MRE. • . •.. • •. (~ as all(nI8 bu1 ....,Ih preampl. . $.24.8'5
HAL too PRE .. .• . (Pre--drilled G·l0board and a ll (:QmpOMflts). ,. $251.8'5
HAL too "'PRE, . . . (5ameasaoove buT ",ith preamp) $39.' S

f/I HAL·1 GHz PRESCALER ~Hf & UIlF INPUI & OUI ·
PUI, OI ~ IDES ev1000 OPl:RAI ES 0'0 A SINGU 5 ~OLTSUPl'lV

PREBUILT & TESTED $71.iS

TOUCH TONE DECODER KIT
IlIGHLv SIABlE()(COOER KIT CONES Wl TH2SI()(O. PLATEO H+1l11 AIIOSOl.()(R FLOWED
G·IO PC llOARD. 1·561 , . 2-1402 AN D ALL EU CI RQII IC CONPQNENIS llOARD MEAS·
llRES3·112.5·112INCIlES IlAS 12 11NES OU T ONLV $3' .• 5

NEW _ Hi LIN E DELUXE DECODER $69.' 5

DELUXE 12·BUTTON TOUCHTONE ENCODER KIT UTllIZl toG TilE toEW ICN
7206 CH'P PllOV1()(S BOTII VISUAL AIID AUOIO IIODlCAIHlNS' CONES WITH ITS OW"
fWl). TOM ANODIZED AlliN IIUN CA8I NET "'EASuRES OflLv 2·3/.." .. 3·31." CON·
aen WlTII TOIiCII-TONE P.lD. llOARD, CRVSI.ll. CHIP AND .lLlIIECfSSAIlV CO"'PO-
IIEII I S TO fiNISH TilE KIT PRICED AT $21.8'5
NEW _ Ie LINE DELUXE ENCODER $39.I S
,OR THOSEWIiOWI SH TO MOllNT THE ENCOOEIl III A HAND·HELO UNIT, ne PC BOARD
MEASUIlES ONLY 9/1 6" .1 ·3/ 4" THIS PARTIAL KIT WITII PC BOA RD CRVSTAL. CHIP
AII OCONF'ONE NTS PR1CED AT $14.' 5

....CCl/KEYER (KrTl THIS ACCU KEVEIl IS .l1l£V1SED VEIlSIOfI Of TilE V£ IlY POPUl.l1l
~'I'o'F ACCU KEvERORlGlNAUV DESCRIBED BV .!.lNES G.l1l~ETT I ~ OST I,lAG.Al I ~E

.l~ D TilE 1975 IlAlllll A"'ATEURS 1I"~DBOlJK '16_1S
....CCl/KEYER _ M EMORY OPTION KIT PRO~IDES A SIMPLE, LOW cost METHOD
0:: ADOI NG MEMOR V CAPAB ILITY TO Tllf Wll-4 W , AeCUnYER WHILE DE SIGNED FOR
Dl IlECl AHACHM€N T TO I IIE ABO~ E AeCU ~ EvER, IT CA N ALSO ae ATtACHED 10 AN V
STA NDARD ACCU~ E VE R BOARD WITHLITtLE [)IF FICULTV '16.'S

BUY 1I0TH ne "'ENQIlY.l~O ne ~EVER A"O SAVE CO"'8IN€O PRICE ()Ijl ~ S32.oo

..
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Bill Zachary NbQP
636 Partridge I\ ve.
Men lo Park CI\ 94015

The Contest Cookbook
- basic strategy and tactics

A co ntest Q SO d iffers
from a regu lar QSO in

that it is short and in that a
particular message mu st be
exchanged. The techniques
of getti ng into a contest
QSO are simi lar to t hose
used to init ia te a regu lar
QSO o r, especially, a OX
Q SO , but they are generally
performed at a higher rate
of speed . Thus it is not all
tha t diffic ult for a ny active
operator to join in the con
test fray once he has read
and understood the contes t
rules. However, to do well
in a contes t (and this can
mean anything from sur
pa ssing your own previous
best score to actua lly win-
ning t he co ntest) t a ke s
so me knowledge, expe ri
ence, and work.

This article will attempt
to ad d to you r knowledge
by suggesting st ra tegies and
techniqu e s whi ch have
worked for successful con-
testers in t he past. More im
porta nt . though, through
you r own experience you
will come to know: (1) you r
self (you r capa bili ties and
limitations as a contes t o p
erator); (2) yo ur sta tio n (its
capab il it ies and limitat ions
in any particular contest sit
uat ion). and (3) propagation
(both the basic patterns in
your part icu lar geographi
ca l loca tion and the recent
fluctuations in th is pattern).
According to W3ZZ and
ot hers, this combinat ion of

experience and know ledge
plus practice, practice, and
more practice will make
yo u the best conteste r you
can be.

The Basic Goal
of Contesting

Enough of the philoso
phy - though it is tried and
true and shou ld not be ne
glected, it makes du ll read
ing! Let's look at the basic
goal s. of a typ ica l contes t
o perator. Besides having
fun, he usually tries to make
t he best possible score in
the time avail ab le. To do
th is, he must make as many
contacts as he can. Many
contests are scored by mu l
tiplying total contacts by a
" multiplie r" factor (m ulti
pI iers will be di scussed else
whe re in this article). For
now, let's focus on making
co ntac ts, the most basi c
goal in contes ting.

Each contact co nsi sts of
an excha nge of some stan
dard ized message, and o nly
a limited amo un t of time is
ava ilable in which to make
these contacts . The refo re, a
basic stra tegy for achieving
a better score is to speed up
the rate of message ex
cha nge or. in other words,
to improve yo ur abil ity to
tra nsmit and receive rapid
comm u nicat io ns t hrou gh
(typica ll y) heavy QRM. An
other basic strategy is to
minimize t he time between
contacts. to maximize the

rate at which contacts are
made.

The Ex change

Very little can be sa id
here about improving the
receiving end of the ex
change other than to urge
pract ice. Upgrad ing your
sta tio n equipment may also
help, but don' t unde resti
mate yo ur own abili ty to
compensate fo r less than
idea l gear. Believe it o r
not, t he combination of the
human ea r and brain is the
best aud io filter available
today, and it is extremely
se nsitive as we ll. Practice
will maximize yo ur own
amazing capabili ties .

O n the topic of send ing.
more may be said . Let' s
take a simple example that
is known to almost every
one who has dabb led in
contesting: the ARRL Field
Da y exc hange. All o ne
needs to get across in a
Field Day contact is hi s ca ll.
class, and ARRL sect ion. To
do this as rap idly as possi
b le, send each piece of in
formation once:

CW, " W 6XYZ/6 1C EB de
WB6CE P/6 K."

PH : "W6XYZ portable 6,
1C East Bay from WB6CEP
mobi le 6. ove r."

Notice how clea r but
brief the above message is.
Repeat ca lls or pa rts of the
message on the fi rst ex-

change only if the station
you are working is ve ry
weak or if its operator does
not sound as though he
knows what he is doing. For
most co nta c t s, tho ug h,
send each piece of informa
t ion just once, and you'll be
surprised how often that is
a ll that is needed . If some
one does ask for a repeat,
be sure to repeat only what
he is missing. In o t he r
words, if you are asked
"What' s your section?", just
give the sect ion (i n the
a b ove examp le : " Ea s t
Bay"). If that still doesn't
get through , then repeat the
section seve ra l times-plus
your ca ll sign to assure the
o ther opera to r that he is lis
te ning to the correct signal.
O n phone. it really does
he lp to use phonetics. The
standa rd ICAO phonetics.
or other commonly used
phonetics. a re highly rec
ommended . " Whiskey 2
Fuzzy Wuzzy Gorilla" (or
whatever) is an attention
getting crack-u p only if
W2FWC has a good signa l;
otherwise it' s usu all y a
waste of time.

The above method is not
always best. and as yo u be
co me a more exper ienced
contester, you will gain the
ability to sense how muc h
of the exc hange should be
sent and how often. in any
given situation. The point is
that the sho rte r yo u make
yo ur messages, the more
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contacts you are likely to
make.

The other major com
ment regarding the sending
of excha nges is p retty
straightforward . Improve
your sending ability so that
you can send you r ex
change as fas t as the person
you are working can copy.
Estimating just how fast the
other operator can copy is a
skill that comes only with
experience - but if you ca n
10t send that fast, such an
es timate will be less help
'ul. Pract ice!

mpfo"ing the Contact
ble: CQ 'IS. Search-and
'ounce

Now let's look at the can
:ept of improving score by
ncreasing rate. The easiest
vav to " keep the rate up" is
o ca ll CQ and get others to
nswer you. To acco mplis h
his effectively, a loud sig
al is normally requ ired . A
owe rfu! transm itter p lus
m cv. high-gain antennas
n big towers w ill give you
loud signal . bu t this is a

rohrbitivelv expensive so
uion for many. However,
....en a so-called " little gun"
in be a b ig signal at cer
lin t im e s. o n c e rt a in
ands. and into ce rta in geo
-aphtcal areas. When any
: these cond it ions ho lds
-d people are there to
ark, by a ll means ca ll CQ
gardless of what kind of
anal you have at your
unrn and .

At the beginning of the
otca l contest. " big guns"
II ca ll CQ and be an
-ered by those with weak
signals. An exception is

Jere some types of sta
ns a re rarer than others;
. example, an o perator in
ra re country may have
:cess calling CQ with a
atively weak signa l. For
: ma jor ity of stateside
n esters in most co ntes ts,
Never, the big guns will
the initia l CQers . As the
ltest wears on, the weak
signals will have worked

big guns and will be
king for new stations to

co ntact. At th is point. the
successful little gun will
search the band fo r a re la
tive ly cle ar frequency that
still has some contest activ
ity near it and try a few CQs
there. If it works, he should
continue to call CQ; if not,
he shou ld go back to ca ll ing
others. Towards the end of
the co ntest. the b ig guns
will have run their pileups
dry. If a little gun calls CQ
then, he is very like ly to at
tract big guns hu ng rily
searc hing for that one addi
tional co ntact.

As the co ntest progress
es, band conditions will
flu ctuate. If the little gun
who is ca lli ng others sud
denly finds that he is get
ting answers on the fi rst ca ll
to the stat io ns he is work
ing, t his indica tes good
propagat ion conditions,
though often to only a par
ticular part of the US or the
world (depending o n what
type of contest it is). If that
pa rticula r pa rt is at all heav
ily populated with co ntest
o r ie n te d amateurs , he
shou ld shift to a clear fre
quency and try some CQs .

Certai n bands tend to be
better for weak-signal CQs
than o the rs. The higher
bands -fifteen and ten me
ters-a re very good whe n
they are open. little guns
shou ld keep a cl ose watch
o n these bands fo r good op
e nings which will allow
them to ca ll CQ - and get
answers!

Finall y, even a litt le gun
will be quite loud locally in
a domestic co ntes t, espe
cia lly o n 40 and 80 meters.
An oc ca siona l CQ will
of ten produce short " runs"
o r " strings" of co ntacts
with local operators, e spe
c ia lly when the litt le gun is
a fre sh signal on the band.

When ca lli ng CQ fail s,
o ne must answer the CQs of
others o r suffer a drasti c
drop in his contact ra te.
This method of mak ing co n
tacts is commonly referred
to as "se arc hing-a nd-pounc
ing" (S & Pl. One sea rches
the band for a station he

ha sn' t worked yet, then
pounces on that station and
gives a ca ll. Very skilled op
era to rs ca n make Q SOs
almost as ra pidly by sea rch
ing-and-pounci ng as by call
ing CQ, but it is a more diffi
cult techn ique to master
and requ ires grea te r o pera
tor effort. Again, pract ice is
important.

let's fi rst co nside r the
" sea rc h" portion o f the
searc h-a nd-pounce me th
od. You want to find a sta
tion that you have not yet
worked, preferably one that
is jus t finishing a "CQ Con
test" or " QRZ Contest" as
you tu ne across it. A loud
stat ion will be easier for
you to copy-but it may
have more sea rch-a nd
pounce types cal ling it. so
take your choice. A fast,
smooth operator will probe
bly work you sooner than a
slow and/or unsu re o ne .

W hile sea rching, he sure
to tune ac ross the enti re
portion of the band in
which there is co ntest activ
ity. Stations on the fringes
may be easier to work be
cause the competition is
less. The bug guns tend to
co ngregate near the low
end of the band in major
CW contests and OX phone
contests, wh ile d uring ma
jor domestic phone con
tests, the act ion is heav iest
near the bottom end of the
Ge ne ral class phone band .
O nce you have worked
some of the big guns ,
sea rch more carefull y up
towards the higher end of
the band (or in the Ad
vanced c lass phone band
during domest ic contests)
for weaker (and often slow
er) CQs. Co nstantly sweep
and re-sweep across the
band, as new stat ions will
appea r (and disappea r) at a
su rprising rate.

When your search un
earths a juicy new station to
work, seve ra l " po unce"
conside rat ions must be ex
amined critica lly. First. how
heavy is your co mpetition?
If many stations are ca lli ng,
or if a num ber of bigger sta-

tions are calling, try only1-3
calls and move on-unless
the new stat io n is a mult i
pi ier (see the next sect io n
fo r a disc ussion of multi
pliers). Under most condi
tions, you r rate will tend to
drop d rastical ly if you sit o n
any one stat ion's freque ncy
for mo re tha n a couple of
minutes . A superior a lter
native is to try your luck
e lsewhere a nd then co me
back later to c heck if the
competition has lessened
and/or propagation into
that area has improved for
you .

Second, exactly what is
the new station working? If
loca l stations with signal
strengths comparable to
your own are getting an
swered, the c ha nces are
very good that you can get
through, too. If only sta
tions considerably louder
t han you rs a re being
worked o r if the stat ions be
ing work ed are mostly lo
cated in other geographical
regions, you r cha nces are
no t so hot. With experience,
you will develop a fee l for
the probability of contact
ing a given station under a
certain set of band and
competition conditions.

Third, as was me ntioned
earlier, the faster, smoothe r
operator will usually work
you sooner than a poorer
operator if the size of their
respective pileups is about
the same .

When actua ll y answering
a co ntest CQ, keep it short.
The preferred method is to
send: "de K6PU." Then send
his ca ll as pa rt of you r ex
change if and when you ac
tually do work him. If this
technique ca us es confu
sio n, send both his ca ll and
your ca ll, possib ly re peat
ing your ca ll once.

With light co mpe titio n
on CW, or in most instances
whe n opera ting phone (the
except ion is spli t-freq uency
opera tio n w ith a OX
stat ion), zero-beat the de
sired station as you would
in any regu lar QSO. With
heavy competition, more
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•
fi nesse is requi red to break
through. Time your call for
a lull in average signal
strength on the frequency,
or try shifti ng slightly to
either side of the desired
s ta t io n's fr equ en c y if
opera t ing CWo

Finally. there will be
times when both calling CQ
and high-rate searching
and-pouncing will no longer
work . You then have three
c ho ices: cha nge bands,
ta ke a break, o r search-a nd
pounce at a low rate. Band
changes and rest pauses
will be covered in succeed
ing sections . low-rate
search-and-pounce requi res
much pat ience and the con-
viction that each new con
tact is worthwhil e because
it improves your score, The
" d o ld ru ms" a re among
those challenges of contest
ing which separate the
good contester from the al
so-ran, so ha ng in there
a nd pray for be tter cond i
t ions soo n!

Multipliers

Scoring in a few contests
is based entirely on total
contacts. Field Day is a
good example of this type
of contest. thou gh it doe s
conta in certa in bonus fac
tors for portable stations
wh ich we will ignore for the
moment. Ho we ve r. most
contests complicate the
scoring procedure-and
thereby alter contest strate
gy sign ificantly-by throw
ing in a mu ltiplyin g fac tor.
The " multip lie r" is usua lly
the su m of the number of
distinct geographical a reas
contacted (with the defini
tion of what is a " d ist inc t
geographica l area" varying
from contest to contest).

Som e exa m p les wi l l
pro ba bly il lust rate the mul
tiplier concept most readi
ly . In the Sweepstakes Con
test. the multiplier is the
sum of ARRl sections con
tacted . If you work a sta
tion in each of the 74 sec
t ions. you r score will be:
SS Score = Total Number
of QSOs x 2 x 74 sect ions.

In the CQ Worldwide
OX Contest, the multiplier is
the sum of the countries
a nd zones worked o n every
ba nd , For example:
CQ WW Mul tiplier = 20
countries plus 10 zones o n
40 me ters a nd 50 count ries
a nd 20 zone s o n 20 meters
= (20 + 101+{50 + 201=
100 (if one operated only on
20 and 40 meters in that
part icular contest).

In the California QSO
Party, the multiplier for
no n-Ca lifor nia stat ions is
the number of Califo rnia
counties worked .

So much for what a mul
tiplier is-now let's take a
loo k at what effects a mult i
pl ying fac tor ha s o n contest
st rategy. In a typi cal co n
test, you r contact tota l wi ll
be sign ificantly la rger than
your multiplier facto r.
Thus, each additional mul
tiplier contact is worth a lot
more than each additiona l
no n-m u lti p lier contact
ofte n five time s as much,
someti mes te n t imes as
m uch, a nd possibly twenty
times as much! However,
finding an additional multi
plier to work, or breaking
t hro ugh a pil e up of twenty
other sta t ions w ho a lso
nee d him fo r a mu lt iplier,
may take eve n more time
t ha n contacting an addi
t ional f ive or ten " o rd ina ry"
stations . Here in lies another
major challenge of contest
ing: to ba lance contact ra te
a nd m ulti plier tota l in suc h
a way a s to maximize you r
score.

There is no simple an
swer to this di lemma. The
best compromise depends
upon a host of factors: the
contest in w hic h you a re
ope ra t ing , you r signal
st re ngth. you r opera t in g
ability (especi a lly yo ur a b il
ity to search-a nd-pounce
ra p idl y), ba nd conditions,
you r geographical loc a t io n,
etc . Multipliers are general
ly easier to come by natu r
a lly in the course of maki ng
contacts in do mestic , as op
posed to OX, contests. In
Sweepsta kes, for exa mp le.

the fi rst f ifty to sixty mul ti
p liers a re almost automatic
fo r the active participant,
while the re ma inder of the
seventy-fou r po ssible mu lt i
pliers bec ome progress ive ly
tougher to a ccumulate .

Experience in a ny given
contest w ill teac h yo u
which mu ltipliers are rel a
tively ra re ; if you hear one
of these, spend a little more
t ime trying to work him
than you wou ld o n a nor
m al co nt act. Bew ar e .
though, of sitting on a rare
mult iplier's frequency fo r
long periods of time. Unless
contacts a re really coming
slowly, call a multiplier sev
e ral t ime s, no te his freq uen
cy if you miss h im, and try
a ga in eve ry f ive to ten min
utes . As his pil eu p (a nd rare
mul t ipl iers usua lly do have
pileu pst) di e s down, a nd as
band conditions improve,
you r chances of working
him become better. On the
other hand , if band cond i
t ions become poore r, you
m a y neve r ge t a nothe r
c hance to work him.

It is di ffic u lt , at the bas ic
level, to provide a ny further
solid tips on multipliers
which will ho ld for all o r
even most contests. This is
some th ing o ne re al ly needs
t o d evel op a fe el for
through e xperience.

Changing Bands

It is clear by now that
there a re two major goals in
most contests : mak ing a
h igh contact rate a nd col 
le c ting multi pl iers. Simp ly
stated, you shou ld c hange
bands on ly when by do ing
so you will improve your
rate andlor add some new
multipliers to you r total.

In contests where you
may work a station o nce on
each differe nt band (C Q
Worldwide, ARRl OX, Field
Day, etc.I the best gene ral
strategy is to operate on the
highest band that is open. If
the opening is not a pa r
t icu larly good one, your
ra te w ill su ffe r. In that c ase,
it may be best to grab what
multipl iers you c a n qu ickl y

and then QSY to the next
band down (for example,
from fifteen to twenty).

Sweepstakes is a good ex
ample of a con test in w hich
you ma y contact each sta
tion o nly once , regardle ss
o f band . In suc h contests
you shou ld st rive to be on
the band w hich will pro
duce the highest rate, and
pay less attention to mar
gina l opemings on the high
er bands. Howe ver, a good
high-band (15 a nd 10) o pen
ing can rea lly boost a score
(especia lly a little gun's, as
noted earlier), so it is im por
tant to monitor other bands
fo r possible openings. This
involves interrupting you r
operating whenever your
rate slows, switching your
re ceiver to any o ther ba nds
which m ight be open, a nd
qu ick ly turning ac ross the
ba nd .

If a given band appear!
to be active, listen rnore
c a re fu lly to see if the act ivi
tv level there is higher thar
that o f the ba nd o n whict
you have been operati ng
and/or check fo r multiplier
you still need. Choose thl
band likely to be the mas
productive for you in term
of contacts o r multipliers
and either stay put o r QS""
The im portance of m onitor
ing o ther ba nds is eve
greater when you may war
the same station on eac
band, so by all means do
and your score will almo
surely improve.

A cos t o f suc h man ito
ing is the t ime lost in at
lusting you r re ceiver to Ii
ten on each different ban
plus the time requi red t
tune a round the band. n
technique of tuning aroun
the band ra pidl y has a
re ady been discussed . R
ce iver a d justme nt -or t~

even more time-consum ir
ta sk of twea king both tra r
mitter and receiver
something which can I
speeded up tremendous
th ro ugh practice and 01

simple t ric k.

Place some white stic
o n label s (masking ta pe ....
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da y and night very nearl y
co incide, and the contests
are generally shorter (20-30
hours). The best t ime to
take a nap in a domest ic
contest is during the wee
hours of the morning. A
common strategy is to oper
ate on forty and eighty unt il
the rate d rops off notice
ably. then sack out until
dawn. If rest pauses are re
qui red-you must, for ex
ample, operate no more
than twenty-four hours out
of t hi rty in Sweepstakes 
the additiona l breaks are
best taken in short bursts of
f ifteen to twenty minutes
any time the rate drops off.

In any contest, i f at al l
possible, it is not wise to
ta ke long breaks. As propa
ga t ion pred iction is not an
exact science, the success
ful contester must con
stant ly monitor any band
w hich m ight be open. M ost
people have difficulty do
ing t his while t hey are
asleep! •

Prevent OSCAR 8 Mode J desense
Use MM F200-7 $42.95
Slop receiver IMD birdies
U".: PSF432 S59.95

WORK THE V.H.F. BANDS
Add a tran werter o r convener to your e ~i5t inll I Om. 6m or 2m equipment '.
Choose from the largtll seecuon of moduln av ailable for DX, OSCA R,
E\lt'. . AT\' .

TRA~SVERTERS \ 1\ 1T 50- 144 \269.95
1\1\ 1T 144·28 $254.95
M MT 432-28 lSI S349. 95
M\tT 439·ATV S379.95
\1\1T 1296-144 S455.95
OT HER :\IODE LS AVA ILA IH .E

A:-;TE:-;:-;AS
420-450 M Hl j -bca rns
48 ct. 15.7 d Ud S75 .75
8~ er . 18.5 d lkl $105.50
I25Q.1300 ~Hh loop yag i 1296-1.Y S49.75
Send 36C stamps for full details o f all our VH F/UHF items.

7ILo)re-~k.'Ctofi', l11 t ers Transveners 2 v-.
w-pa<;.s 1 teTS Con\·erlers ' .T' -

varactor triplers . Antennas .~
Pre-amplifiers Crystal Fill er ~ ~

Spectrum Inrem anonat , Inc,
PUsl Office' Ko, tOMS .... 436
Concord, ,lass . 0174 2 l 'SA

CO:-;VERTERS
Choose from man)' models to suit your needs.
Examples: M\IC 432-28, M\tC 426/439-ATV

MMK 1296-1 44, MMC 12BO-AT V
w rite for details and available o ptions.

nUt:R"i

fo rty-eight hours (or what
ever) if you have the stami
na. If you do not and re
quire more than a nap in the
m idd le of eac h day, the
next best approach is to
take a short break when
your efficiency drops off
and opera t ing is p retty
much a was te of time any
way Ie.g .. in the wee hours
of the morn ing). Since t he
excitement of a good open
ing will tend to wake you
up, while low levels of ac
tiv ity w ill usua lly have the
opposite effect, this is not
too bad a system for most
operators. Of cou rse, if you
know from experience (or
f rom conversations w it h
knowledgeable locals) when
to expect good openings to
various parts of the world,
you wi ll do even better if
you take your breaks be
tween predicted openings.

The rest-pause stra tegy
for domesti c contests is a
bit d ifferent than for DX
contests . Here, everyone's

be your " best " antenna.r--.u:n-~;;--:;:,;,,;";;"'i"~;-;-""i''--;;-~~~;;---''''
Thus it is critica l to deter
mine th rough actua l on-the
a ir tests which o f your
antennas performs best in
w hich d irections and in
which types of contests
(local , domest ic. DX, etc.l.
In other words, know your
sta tion.

Rest Periods

As wa s the case w ith
changing bands, the basi c
underly ing p hilo sophy in
determining when to take a
break is quite simp le: Rest
w hen your rate wi ll be low
and when you will be un
likely to co ll ect many mul
tipl ie rs . Unfortunately, as
w as al so the c ase with
changing bands, decid ing
more concre tely at wh ich
specif ic time per iod s suc h
cond it ions will hold is not
so easy. The question of
when to rest is fu rther com
pl icated by your ow n physi
ca l endurance lim itations,
wh ich will often supersede
rate and mu ltiplier con
siderations.

Propagation is a key fa c
tor is determining when to
rest. When one or more
bands are open to an area
where other contest partici
pants are ava ilable to be
worked , it is usually best to
be on the air -especially if
the areas concerned are
hi gh l y -p op ul at ed o n e s.
Propagat ion is such a com
plex function of type of
contest, geographical loca
tions, t ime of d ay, year,
sunspot cycl e, etc .• that few
generalizati ons c an be
made about it which will
hold mo re-o r-less true for
all US contesters . However,
one generalization is that
propagation peaks occur at
su nrise and sunset, wh ile
midday is a low point. Thi s
is part icu larly true in OX
contests, so the m idd le of
the day is a t ime w hen
many top contesters take a
severa l hour nap (if they
need it) in a OX contest .

Most OX contests do not
have requ ired rest pauses;
you may operate the enti re

also work OK) on your
t ransmitter, receiver, am pli
f ier, etc.. panels just above
all controls which must be
adjusted w hen a ba nd
change is made. Pick out a
band - eighty meters, for
example-and tune up. Di
rectly opposite the pointer
line or dot on each tuning
knob, ma ke a mark on the
label or tape and write "80"
next to it . Do the same thing
for every other band you
will use in the upcoming
contest . Now all you have
to do to change bands is
tu rn the bandswitch and ro
tate each control knob unti l
it linesup with the appropri
ate ma rke r. Very few con
trols are so touchy that if
you are off by a fraction,
performance will degrade
sharply; if one o r two are
particu larly touchy, spend
an extra second o r two to
tweak them up after the ba
sic changes ha ve been
made. There is seldom any
th ing to be gained by being
perfect ly tuned in a con
test; a few Watts more or
less are unlikely to make
much d ifference. The time
yOU save by using this tech
- nque often does ma ke a
hfference. though, as band
:hanging now can be ac
:omplished in ten seconds
lr less1

A final basic considera
ion when changing bands
i your antenna system , If
orne of your antennas per
orrn better than others, a
ensible strategy is to spend
lore time using those an
ennas! For example, w ith a
ollection of dipoles and a
'ru r-eterne nt 20 -mete r
ea rn. you probably would
) better to spend much
ore time on the beam
an you would on the one

the dipoles. However.
is may not alw ays be the
-st strategy . To continue
th the beam-plus-dipoles
ample, it is highly likely
at if your station happens
be located in the North
st and you are operating
the Sweepstakes Contest,
e Bn-rneter d ipo le would
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ANTECK, INC.

208·423·4100

9.00UPS~hlpPI"!1 In U.S
7.00UPS",US
100UPS,nUS
1,OOUPS,f\US

Route 1, Box 415
Hansen, Idaho 83334

The BEST in Code Converters
THE INFO-TECH M200-F TRI-MODE

~ ..CONVERTE ~ " _. . ~.- .....
e 0 0 c· 1

- - III _4 ua --. -
Ii 2...;l?5::;, ~V:J--..2... . ...-... .- -

. 0 0- _-.£---. • . ,
~ - -

Converts Morse
& RTTY

(Baudot & ASCII)
to video, and serial
Baudot or ASCII for hard copy

Morse Reception : 6-55 wpm standard (simple user adjustment for higher
speeds). Au tomatic speed tracking &. word space adjustment

ANTECK, INC.

_ PATENT APPLIED. NO COILS TO CHANGE
_ LESS THAN 1.5 VSWR IENTI RE TU NING RANGEl

TUNE 32 TO 30 tJl Hz FRO tJI THE OPERATORS POSITION
- FAST AND SLOW SCAN RATES

The Mode l MT· l RT mobIle a nle nna lun""'3. 210 30 MHZmCluSlve, 1~ wa ns CW, 1500 wa llS PEP lor nams. mlillary .
MARS. CAP, a nd commerc ia l se'Vlce, Cenle, .Ioaded 10' hlgn e ' hc>ency Enables tun>ng 10 e . ac t reSOnanCe 10
wa nled t' ll<l ue nc y. AllOwS lull Outpul ltom sol,,:1 Slate Iinals ,",0 WOlfY about reduced oulput lrom shut dow n cn
cullS. Ou tpullS "nallecled by moisl,,'e and lne elemenlS. Tuned by a conlrol boo a t tneoper • •or' s pos'l ,on . Mas t
seet,on conlalns • double acl'on nydraullc c ylinder O"ven by tw o m lnl.t ure Ilyd••ullc p umps and 12 von DC
molors 101 pos't've COfltrol. No c ,eep,ng d" f1ng OPII"atlon or motHle mohon Can be remoted up to 50) II. hom
a"'e" " a

tJlT·I RT amaleur net $240 00
MT-1RTR (retrc kIt fo' all tJlT .1·s) $ 11BOO
MT·1 ama le,,! ne l1 29 95
MT·1A(ma"nel stainless s teel S119.95

24 hr. timer

New low Price
-$59.95

microprocessor
water resistant

solar assist

The HAM-l functions incl ude local t ime,
world time. (G.M.T . t ool count-up and
count down ch ronometer, day, mo nth.
dIIte, alarm end hourly chime. It's ideal
for log.keeping. OX t ime conwrsioFl and
10 minu te 1.0 . t im ing. The HAM-1 fea
tures a high contrast Seiko d ispl ay and
solar cell battery assist. Baltery life is
better than 4 years. The HAM-' is water
resistant 10 20 meters , t he C8~ is l QO"l(,
sof id stai nless steel and the crystal is
scratch r8$istanl minetal glass. The HAM·
1 is rugged and durable and has a 1 year
wsrnmly .

2 METER AMPLIFIER
$39.95

WORLD TIME
WATCH

the first microprocessor watch
made especiallv for hams

$24.95
. 7 .50

. . 6.00

L- l
Visa

FOB fac to ry

$595.00

R¥1', A....t_ Ra<lio
'590US HoghwdY 19Soum
GleaMal... FIOf<la 33516
1811)~U'6

U-"""'_ Raaoo
'2llO Aw 0"....
~r9, 0-.0 4J068
161418f:6.42f;1

N&GDif,~

12ffi NW 12m $lr"",

lA_ flQfdil33126
tXl5) 592·9695 ~110

Ractlo WOfkl
Ter""""l E!lJOdong
fJne,(Ja County ....'poo1

"'"'10 ~ VO" 1)4?
t315. 136--0"'0
1-800- «8--9338

ELECTRONIC
EQUIPMENT

We accept
Mastercharge.

Moclloglll1 RadIO
38210 MIt51

..." C m""" M ch 'Ian 4£10.10
t313l 4li'J-46S06

Gil_ ............ I"".
52 Pari. A-...e
Pa,k RlllIJe _ ,IefSey 07f:6&
(201)391·7881

GIobIlI Commu-nka l!""~

606 Cocoa tsle$ HM:l
CocoII Bellell FlOfoOa 32911
r.1051783-362.

Ham Rad;o c.....
83420- 8Ml
SI L<:>JIS MSSOU" 63132
l -axJ.32'j.:J636

INFO-TECH
Manulaclured by:

Cohoon A...._ S<>ppIy
307 McLe an Aven.oe
Hopk,,,,,,,lle Ken1IJC"y 42240
(502) 886--45301"""'"'_.
1.900 8<aJ.. _ Ave
Wl'ole Roc-.. IlC Ca""",,, V4B1N8
\604I536-305B

D!Iolta Amal.... ~io SlJlllJly
212 oI8In s,,_
RaDo<l CIty. South Qao.""" 57101
lln'>l 34Ui127

a..m.n_ ArMI..... Supj)Iy
3207~r A,ero..e
Memp'"S, T """"s~oo 38112
l-axJ.2~168

RTTY/ASCII Operation: Decodes RnY (45, 50, 57, 74, 100 Baud) and
ASCII (110 & 300 Baud), Auto CR/ LF, automatic threshold control. select
able unshift on space, limiter is switch selectable, solid state tuning
"mete r". Demodulator has 3 f ixed shifts and 1 tunable shift. user select
able printer outputs in ASCII o r Baudot for all modes with crystal con
trolled baud rate generator. RS232. TTL &. isolated loop outputs. User
adjustable autostart. Price
Video Display Formats
(User Selectable)

t eunes x 32 characters. 16 lines x 72 characters.
25 li nes x 32 characters. 25 lines x 72 characters
50 o r 60 Hz opera tion, Cu rsor. on o r off

Bu ilt -In 115/ 230v p ower su pply

DIGITAL ELECTRONIC SYSTEMS, INC.
1633 Wiste ria Court . Englewood. Florida 33533 .813-474-95 18

Spkr / MIC. Designed for S·1's.
Heavv Duty Belt Clip .
Flex A ntenna .

To Order Call or Write to :

ADVANCED COMMUNICATIONS
INTERNATIONAL

2411 Uneoln A venue
Selmont, CA. 94002 U.S.A.

1415) 595·3949

Upgrade your early Tempo S·l to cur
rent Producnon Speci fications, kits
incl ude: .450 M .A .H. Battery Pack
• New Case A ssembly _ AU New Es·
cutcheons • Spkr .IM ic . .HIck w / Dust
Cap • New Earphone & Jack • p .e .B .
and Parts for Easy Installat ion. Detailed
Instruction Manual. For Radios With &
Without T.T. Pad .

Other ACCllS$Ories Availab le :

• 2 Watts In, 10 Walts O u t - V.S.W,R.
Protected' Can be Used lor F.M. & 5.5.
B. • Led Status lodiC_tors a Low Loss
50·239 Connectors a Currenl Dra in Lest
Than 2.5A at 13.6 V.D.e. - MM sive
Heatsink -Bu ilt In T /R Switch

TEMPO S-1 UPGRADE KITS
$39.95

Add $3 .00 per order for shIpping &
handlIng. Cahfornla residents add 6 %

sales tax. V '5l!, MaSlIf" Charge accepted .
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TOLL -FREE

• • •

- Collins
-Dentron
-Drake

BEFORE BUYING
-ICOM - Ten-Tee
- Kenwood - Swan
- Tempo - Yaesu

PROBABLY

••
8340-42 Olive Blvd. • P.O. Boll: 2827 1 • St. louis, MO 63132
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Ever tried to read computer sales literature?
Ever tried to talk to a computer salesman?

Ever tried to make a decision about
which computer to buy?

Relief is here for only $17.97
D YES Sign me u p as a Charter Subscriber to Desktop

j . Compuung. I w ill get one year of the only comput
ing magazine written In plain English for $17.97 (a sevmga of 50
off the newsstand}. My s ubscr ip t io n will begin With the prem ier
tssu e-c-Octcter 198 1.
'tour ILrSI. ...... Wl!l be U'T1~by mld-Oclt>ber 1991.

Canadian 1 yr. only/US funds $19,97 Foreign 1 y r . only /US funds $29,97

Her e' s a look at som e of the articles $17.97 wHl
bring you :

-wnen a small Business Computer
Ar r ives , Wha.t Happens to the
Sma ll Business?

«Let te r- to Hemingway RE: Word
Processing

- Proress tonet &. Sm a ll Busines s
MIcrocomputers: Buying, Using
a nd Fixing a System.

- Adequa te Backup: Protecting the
Data in Your Computer .

Wayne Green , the publ1sher of Desktop Com
puting (a nd also of x nobeud Mtcrocomputing
and 80 Microcomputing-both s uccessful
computing publications) has gone through both
the agony and joys of working with computers.
He has lost a Quarter of a minion on a mainframe
big boy computer only to come out on the other
side with all the frustration necessary to run a
200 employee publishing firm on severa l
TRS·80·s .

Wayne has a reputation for being honest and
unafraid . He' ll make su re you get the truth . In
the meeting introducing the idea of Desktop
Compu ting to h is staff Wayne said,

" Ou r objective Is to be the on ly co m
puting magazine written in plain
English."

So that is what you'll be getting-honesty and
directness. Desktop Computing wlll give you all
the information you need on co mpu ters 1n plain
English .

This cha rter subscr iption is avallable for a
s hort time only . Send the card today for the
premier issue-October 198 1- a nd get the tnror
rnatton you 've been needing for on ly 817.97.

Call tou-rree:
(80 0 ) 288-8473

or rnaU the
coupon below.

••

Yes ... then you know what frustration is.
Help is on its way . Desktop Computing pre
m iers t his fall . The Itrst and o n ly computer
magazine written In plain English. Preposter
ou s? Not at all . It is RQssible to explain com
puters without all the " com pu terese." That Is
what Desktop Computing wm do each month .
Sen d the card today for a n o-risk subscription
that will give you the kind of understandable,
useful in fo r m a.t ion on com pu ter s you 've been
waiting for.

Why do you need a plaln-EngUsh explanation
of dSsktOp computers? Because they have Just
come of age and are saving thousands of busi
nessmen ltka you an amazing amount of
money . They not only save money, do things
faster . provide access to more Information,
allow a. sm aller staff to do more work, they also
allow you to get into services for your custom
ers which were not practical before. You can
provide m ore services at lower cos t. To get. in on
the savings and expanded customer services,
you need information. Desktop Oornpuung will
br ing you that information. Des ktop Com
pu t tng will cu t through all the technical
tiocue -pocus.

In thls time of high interest rates, a truly low
cos t desktop computer system (usually a micro
co m pu ter system) ls a welcome event. Let Desk
top Computing explain what these systems can
do for you. The subscnptton price Is $25 a year

bu t as a charter
su bacrtber you can

get the first year
for on ly U 7 .97,

totally tax
deductible.

NAME

ADDRESS _

CITY _~ SfATE: ZIP' _

31AC6

INTERBANK ItCARD'

SIGN ATURE: EXPIREDATE' _
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w,lll optional MFJ -1 3 12 AC adapter , 5995.
Order MFJ·210 lor any rig WI!Il 5-5.5 MHz

VFO (T$-520. S. SE : TR-J. 4, HW 100, 101:
S6 101, 102: Tritons: elc,) Order MFJ·211 lor
Yaesu FT·I Ol series (8.7 to 9.2 MHz VFO).

Order Irom MFJ and try it - no obligalion. II
nol deligtlted. return i1 w,l tllA 30 days tor lehll'ld
(less shippmg).~ year unconditional guarantee.

llI1ler today. Call loll tree 800 64]. 1800. Charge
VISA. Me or mall check, money order lor $59.95
plus $4.00 ShiPping for MFJ 210 or MFJ- 211.

Don', wail any longer to enloy digital readout.
order now Call MFJ or see dej"ft"~·!IE
call 601 -323 5869 !Of technical mtomatron. or
derrreoau sta tus. Also call 601-3235869 outside
coonnentat USA and m MISSissippi. ~.1

M~ •ENTERPRISES,
r"INCORPORATED

BOK 494, Mi ssissippi State, MS 39762

MFJ DIGI-DIAL~

_0" "O~""l V•e e CALIUAn
a OH "1~11l11

"'OOtt, ... FJ .ll0 ""

Tile Mf J lligi·Dial Adapter iurns your lfeqllency
counter mte an accwaie digital lrequercy readout
for your transceiver, Connects between ectemar
VFO jack arc frequency counter.

Counler gives direcl Irequency readout 10 right
01 deomat lor 7,1 4,21,28 MHz bands Mentally
replace digits to ien of decrmat with MHz band
as you do now willi your analog dial. for the J 5
and 28.5 MHz band Ignore digits to left of eec.
mal and mentally iKkl 3.5 or 28 5 MHz. resoec
lively. to counter feildmg .

Calibrate lor each band and mode (CW, USB,
LSB, AM) to compensate lor heterodyne oscuator
errors (does not read CW transmit ottsetj.

Digilal muer mverts VFO uecceocv to give
correct frequency readout. Normalffieverse switch
gives ceect VFO Irequency readout (for some figs
on some bands. lIke Drake TA 4),

RF buller amplifier. Crystal reference OSCillator.
0ni0ll swccn. "On" LEO, Black, eggshell while at.
cabinet 33/~x l'/~ K3'1"' . 9·1 8 VDC or 11 0 VAC

MFJ DIGI-DIAL ADAPTER
turns your frequency counter into a

DIGITAL FREQ. READOUT
ERS Calibrate control

compensates for heterodyne
errors and mode offsets.

$ 95

KIT

Shlppng S350 If) U,S.A
N V S. ReSldenlS Add
4' Sales Tax

YOUR OWN
AUTOPATCH FOR

SIMPLEX OPERATION

ONLY

$14995
Wired and Fully Tested

$ 199.95

Introducing

• EASY INTERFACING with
radio aulio & squelch circuit

• SINGLE DIGIT CONTROL
(connect and disconnect)

3 MIN. CALL DURATION TIMER

ea ·
-

ON

0':\

MOBILE CONNECTION

NOVA X interfaces your standard 2 meter; 220; 450 ; etc. base station
and DTMF telephone, using a high speed scan switching technique so
that you can direct d ial from your automobile or with the HT trom the
backyard or poolside-automatically.

• SMALL SIZE-(5" x 6 " )( 2 " )

• STATE OF THE ART
CIRC UITRY 12- 16 V D.C.

• ADJUSTABLE AC TIVITY TIMER
(clears out if mobile is out of range) •

TO ORDER- SEND check- money order (MasterCard or Visa accepted)
to : R. W D. Inc., Oriskany, N.V. 13424 or call 315-736-3087II

-<(1''V~
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,
L'..1...

')~~~e, O~~~
-\e,-<"~<~~ cs", tSnoard

." <~ .... " 2meter
(;~...t'),. "Scanners

,~ Amat eur Bands
~<:> . General Communication

1"\\,.0 • Industry
~V. Marine VHF

• Micro processor crystals
5enC110" tor our latest cararoc. write or

phone for more aetallS.

I .' •. :0~~~sv
.~~_.~.~I CNrg{'

P. O. BOx 06017
Ft . Myers, Florld.1 33906
.1 11 phones (813l 936·2397
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W illiam P. Sm Ith Kj[f
R.D #2
Cold Spring Creamerv Road
Doyl~lown PA 1890 1

The $50 Sweeper
- build this audio function generator

and sweep your troubles away

ulated by an external signa l
and adjusted in amplitude
from six volts pe ak-to-peak
down to mill ivolts. The sine .
triangle, and square waves
may be swe pt in frequency
by a built-i n linea r sweep
c irc u it or by a n exte rna l
signal. The cost is in the
$5000 ra nge if you have a
modera te ly stocked ju nk
box . The ma jor ity of the
parts are stocked by Radio
Shack. About ha lf of the
cost is in the d igita l fre
q uency dis p lay, which may
be easilv re pla ced with a
frequency counter or an
ana log sca le.

The e nti re un it consists
of the function generator
circuits. the sweep circuits,
the d igita l display ci rc u its,
a nd the powe r supply. The
func tio n generator circuits
actually co nta in two func
tio n genera tors, designated
the prim ary a nd seconda ry,
a nd labeled Fl a nd F2 in the
pictu re of the front panel
(Photo A). The two genera
to rs may be set indepen
dent ly o f each other a nd i
is possible to shift betweer
the two merely by c hangim
the logic leve l at the F S~

jack . The a mpl itude of tb

so,

so

' '"

'"

'W.

of 1(XX):l or better. The unit
produces sine. trian gle , and
squa re wave s es we ll a~ le ft
o r right-sloped ramps and
pul ses with an adjustable
d u ty cycle of 1 % to 99% .
The outputs may be a mp li
tude- or f req uency-mod-

"

""

ects. I built the swept tunc
non generator described
he re to use in conjunc t ion
with my o scilloscope.

The generator features a
frequency range of .05 Hz to
300 kHz, digita l frequency
d isplay, and a sweep range

,J) I SEC

"

'"

E. SWEEPOH
VAR DC

O ne of my favorite a s
peers of ham rad io is

audio ci rcui try. and I a m
constan t ly cons t ru c ti ng
amplifiers, filters. and other
devices whic h operate with
in the aud io spect rum. In
o rder to eva luate my pro]-

Photo A. The completed swept function generator. The knob labeled F1 is the primary fre
quenc y control and is mounted on a 3:1 gear drive. The SINITRfoutput ;ack also provides a
ramp function. All unlabeled iacks are grounds. except the jack, fa r left, which is the
variable dc output.
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Order direct from this Id. Send Check or Money
Order. To erpedite prompt shipment, cau TOLL
fREE Ind uSt MASTERCARD or VISA; phone COO
orders acce ted. Prices do not include shi i

TEN-TEC Model 525 ARGOSY All solid-state, 10/100
watt SSB/CW HF Transceiver. 6 Hf bands 80,IOm,
including the new30m band &10 MHzWWoI;40 kHzVFO
overrun on each band edge. Switchable, 10 watts or 100
watts Input. 100%duty cycle, 20 minutes. Instant baoo
change, broadbanded. no receiver front end or final
tuning, Analog dial accurate to .to 2 kHz. 4-pole 2.5 KHz
crystal SSBfiller, sensitivity0.3 uV for 10db S+N/N ralio.
Meter show!i fo rward / reverse power, SWR and received
signal strength. Offset tuning± 3 KHz, notch filter, QSK
instant r:w break·in lind pn on SSB, sideione, adiustable
AlC. 12·14 VDC@9A. 4Wh -9Y.i"w" 12"d,8Ibs.

Regular $549 - Sale Price $499"
ARGO SYI'\cce!isorie!i:
225 9A power suplllY(Regular $129) SALE Sl19M

217 500 Hz 8 pole CW filt (Reg, $55} SAL£ 49M

218 1.8 KHz 6·poIe SSBfilter (Reg. $55).. SALE 49'S
219 500 Hz 8 pole r:w filter (Reg. $55) .•• SALE 4gtl
220 2.4 KHz 8 pole SSB filt. (Reg, $55}.•• SALE 4gtl
222 Mobile moun!... ............. ..................... 25011
223 Noise blanker........................ ..... ........ 34011
224 Audio CW filter. .......... . 34-
226 25 KHzcrystal calibrator..... ................... 3900
1125 DC circuit breaker•••••••••.••..•••••••••.•.•••• 15011
1126 Linear amplifier switching kiL ............... 15011

a'her A ccessc-res-
234 Speech processor (Reg, $139) SALE $124M

214 Electret microphone for 234 3900
209 300 watt dry dummy load ......••. .••..••..•.•• 26011
215 Ceramic microphol"le with J)lug. ................ 2!JlO
215PC Ceramic me. w/ p1ug& coil cord...... ..... 341t

227 1.8-30 Mhz, 200w tuner (Reg. $79) ... .$AlE 7'P1
228 Tuner, as abv w/ SWR (Reg. $95) .•. SALE 85'1
645 Dual paddle keyer (Reg. $85) SALE 79'1
670 Slnl(!e padd~ kever.............................. 3900

AES has Over 23 Years
Experience in Mail Order

~- ~'

New AES Branch Store!

1898 Drew Street
Clearwater, Fla.
Phone: (813) 461-4267

TEN-TEC Mod,I58O DElTA All solid-state, 200 watt
SSB/CW HF Iransceiver. 9 HFbands, 16o-10m including
10, 18 &24.5 Mhz& 10 MHzWWoI; 40 KHz VFO overrun.
Instant band change, no tune-up. 100%duty cycle, 20
minutes. Digital readout, six 0.3" LEDs· reads to 100 HL
sensitivity 0.3 uVfor 10 db S+ N/N ratio, 85 dB or belief
dynamic range. 8·poIe 2.4 KHz SSB filter &audioactive
fillers. select the standard SSB filter, standard SSBfilter
with one section of audiofilter, oplional 250 Hz Of 500 Hz
CW filter or CW fitter with four audio activefiltersections.
50 dB notch,.tol Khz offset tuning, QSKinstant break-in.
VOX or PTT, adj, AGC &drive, 20 dB allen" S/SWR meter,
extra receiver iack,sdetcne, Hi·Zme. input, bu i tt~n spkr.
12·14 VDC@ l8A. nth -l l *"w- 15"d, 1212 llis.

Regular $869 - Sale Price $769"
DHTI'\ I'\cce55ori es:
280 18A power supply (Regular $1 69) .. SALE SI5lfl
255 Deluxe ps w/ speaker (Reg, $I 99} SALE 179'1
282 250 Hz 6·pole CW fi lter 50'"
285 500 Hz 6 pole CW frlter 4500

283 Remote VFO (Regular $189) SALE 169'1
289 Noise blanker..................................... 3900
1140 DC circuit breaker.................. ............ 1000

TEN·TEC Model 515ARGONAUT Allseue-state.5watt
(QRPp) SSB/CWHF Transceiver. 5HFbands, 80·10m plus
10 & 15 MHz WWoI. Notune, broadbanded final - instant
band change.Ana log dial. 4·pole 2.4 KHzcrystal SSB fillet.
Typical receiver sensitivity 0.35 uV for 10 db S + N/N
ratio. Built~n SWR/S meter. QSK instant CW break-inarKI
PTT on SSB.• ± 4 KHz offset tuning, adjustable sidetone,
buill·in speaker, Hi·Z mic input, LED output arKI unset
indicator. 12·14 VDC@ I A. 4Y.iw- 13"w " 7Wd, 6 lbs.

Regular $469 - Sale Price $399"
ARGONI'\UT Accessories.
210 Power supply ... .................... ....... .... S3401l

210/E 1l01230v , B v/lA power supply .••.••. ••.. 39011
206.1. Edernal 25 KHz calibrator.••••••••.••••••• •..• 390D
201A External Notch & I SO Hz CW filter •••••••• .••• 59'"
212 29-29.5 MHz crystal ••.•.•..•..••••..••.•.•••••••• 5011
213 29,5·30 MHz c al .•...... ... ......... •.••.••.•. 5011

- ---• , _ _ _-;-l ,-..' _
_ _ • .:. . :.:. iii- - - -

, _ ., c', _-__

TEN-TEC Model 546 OMNI/Stries-C All selid-sta te.
200 watt SSB/CW HF Transceiver. 9 HF barKIs, 160·10m
including 10, 18 &24.5Mhz & 10MHzWWoI;40KHzVFO
overrun. Instant band change, no tune-us. 100% duty
cycle, 20 min. Digital readout, six 0.43wLEDs • reads to
100 Hz. Moslet rf amp. sensitivity 0.3 uV for 10'db S+
N/N ratio, 90 dB dynamic range; 18 dB allenuator for
strong local signals. 8·JXlle 2.4 KHz SSB filter, 1.7 shape
factor@ 6/60 dB arKI audio active filter. select standard
SSB filter, optional 1.8 KHz SSB filter or optional CWfilter
plus4SO HzDr I SO Hz of audio filtering. 50 dB notch filter,
± 500 Hz & ± 4 KHz cftset tuning 2·speed QSK instant
break·in, VOX or pn, adjustable threshold ALC, S/SWR
meter, suetcre. Hi·Z me. input, buut-m spkr. 12·14
VDC/ I8A. 5Y.i"h -14\2"w" 14"d, 1412 lbs,

RegUlar $1289 - Sale Price $1059
OMNll'\cce!imrie!i:
280 18A power SlJpply (Reg. $169) SALE Sl52fl
255 Deluxe lIS w/ speaker (Reg. $199) ..• SALE 179'1
217 500 Hz8·poIe CW filt (Reg. $55) .. .. SALE 49'1
218 1.8 KHz 8 JXlIe SSB filt (Reg, $55) .. SALE 49'1
219 250 Hz 6·poIe CW filter (Reg. $55) •• SALE 4gtl
243 Remote VFO (Regular $189) .•••••.•. SALE 169M

1140 DC circuit breaker. ........................... 1()Of

TEN·TEC Model «4 HERCULES All Solid-State, KW
Lillear Amplifier for 160 to 15 meters - 1.8 to 21.5 MHz
with provisions for 4 Aux. bands. BroadbarKIed, no tune-
up, instant break·in. 1000 watts input 500-600 watts
output ty!lical, all bands; 50 watts drive.Duty cycle · SSB:
Continuous voice modulation; CW/RTTY: 50%, 5 minutes
maximum keydown. Manual bandswitching. Dr automatic
when using the OMNI. separate 45 VOC @ 24 Apower
supply and built·in control power supply, forced air
cooled, automabc line voltage correction arKI exciter by
pass, two meters for collector liE and forward/reverse
pcwer. adj.ALC, 6 LEDmonitors.Amplifier: 5l4"h - 16"w"
15Y.i"d, 22 tbs: Supply: 7Y.i"h· 1S-"ww· 13Y.i"d. SO lbs.

Re ular $1575 - Sale Price $1349

STORE HOURS: Mon, Tue, Wed & Fri 9-5:30; Thurs 9-8; Sat 9-3
(las Vegas & Clearwater stores NOT open Thu rsda y evenings)

EXPANDED WATS PHONE HOURS. Even though we have mult iple WATS lines, many
customers report that they have t rouble getting throug h, especially on Mondays. We have
found that lines are less congested afternoons, even ings and towards the end of the week.
To serve you better. the Milwaukee headquarters will answer our Nat ionwide WATS line
1-800-558-0411 until 8 pm (Milwaukee time) Monday thru Thursday, Orders placed
Thursday evening can be shipped Frid ay and be in transit over the weekend .



New Horizons for the
HW-8 Transceiver

- a dandy mod to expand frequency coverage

Fig. 1. HW-8 rear panef. A = 3116" hole for 15-pF trimmer jf
used. B = 1/4" hofe for miniature SPS T toggle switch.

Roger C. Amund.~f'n WI PQ
264 Old Sib Road
Ridl<f' l leld CT (16877

capac ity of the added c ir
cu it ry. Adju st the vto to
3500 kHz w hen the dial
reads 0 (3.5 MHz ba nd posi
t ion). If in doubt, adjust it so
that W1AW broadcasts a re
o n 3580 kHz. No adjust
ments are req u ired for the
other bands. Throw the tog
gle switch and adjus t the
new trimm er for 3750 kHz
for O. The dia l wi ll now read
250 kH z higher o n a ll bands
o r tune from abou t 3750
kHz to 4000 kHz on 80
meters. Do nor operate the
transmitter function outside
of authorized bands.

Results: The HW-B is no
superhet, but for a di rect
conversion receiver it is not
bad . Also, if you desi re to
remove the mod, a couple
of small hole plugs cover
up the surgery. See you on
3540 kH z. •

too fu ssy, a f ixed ca paci to r
of 12 pf wil l do.

I located a miniature tog
gle switch on the rear panel
(as shown in the sketch) so
that no inju ries were inf lict
ed on the f ront pa ne l. One
side of my trimmer (mount
ed above the toggle switch)
is grounded, so it was sim
ple to run the o ther lead to
o ne side of the toggle and
then t ie the other te rm ina l
of the switc h via a pi ece of
t inned bus w ire to the lug
on the vfo tuning ca pac itor,
C302 B.

One adjustment and you
are in business. With the
new capacitor switched out
of the circuit, open up
(reduce) the mica trimmer
(C362A) on the vfo tun ing
capacitor to offset the stray

)

and I found it very easy to
do I wanted to li sten to
some o f my fri ends on 75
and 40 and al so be ab le to
receive CHU just above
7300 kH z.

To make t his modifies
tion, only tw o parts are re
qui red : a capacitor to pad
the vfo tuning and a toggle
switch to add it or leave it
ou t o f the c ircu it. I used a
t rimmer. but if you are not

/

- " liS '. !----

I~"'I"'LUG
TT

, ~J8 ••

I
~

W ould you like to in
crease the t uning

range of your Heathkit
HW-8 to add 3750 to 4000
kHz, 7250 to 7500 kH z,
14250 to 14500 kHz, and
21250 to 21500 kH z? I did

FAST SCAN ATV ~
- P.C. ELECTRONICS B--Mlrylnn 2522 PAXSON Tom . . . .

. WB6YSS ARCADIA, CA 91006 W60AG

WHY GE T O N FAST SCAN ATV?
• You Can send broadca5t Quality vid.., Of hom e mov i"s. vid..,

t apes. computer !lames , etc. at a COlt t hat ;5 leu t han slo5C.tn
• Really improves public seevice communiCOltions for parldn,

RACE S. CAP_ ,dies. weather _tch, etc .
• OX is about th. $lIm'l as 2 meter s.mpl•• - 15 to 100 mIl"

ALL IN ON E BOX
Te-1 Tranlmitter! Converter
P1"'l in COImer8. ant , mic and vou i'"
on th" ai . . S 399 ppd

For mo,e inf o call : (2 13) 447-4565

PU T YOUR OWN SYS TEM TOGETHER
TVC·2 CONVER TER tunes 420
mhz down to ch 20' 3 . .. S 55 Ppd
T XA5 EXCITER . . . . . •. S 89 ppd

PA5 10 WATT LINEAR .• $ 89 ppd
FMA5 Audio Subcarrier . . S 29 ppd

All FOUR PACKAGE .. $ 249 ppd
SEND FOR OUR CATALOG, WE HAVE IT ALL

Mod ules lor th'l builde'. cornpl." u niu lor the ()p'lra to ', an" nn.u,
colo. camerll. repeaters , p.ellmP$, linears, video id". and Clock.
and more, 19 VlIiIf$ in ATV . see

1981 ARRl HA N DBOO K
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John S, Wilcox KS4BINNN0BKS
4733 Bill Knight Road
M ill ington TN 38053

New Frequencies for the IC-2
- for MARS members only

149.995 MHz in 5-kHz ste ps
fol lowi ng the exact thumb
wheel se tti ng. All o t he r
fun ctions rem ain the sa me ,

cha nges in the leom manu
a l and on the sc hema tic.

Nav y-Mari ne Co rp s
MARS in Tennessee is cur
rent ly using a 600-kHz split
in th e 148-MHz range. If
you require a no n-stan da rd
split. th e MARS mod ifica
t ion article fo r the Tempo
51, written by Dorsey "Diz"
Price KSEDS in the Ap ril,
1980, issue of 73 sho uld be
reviewed. A sim ila r modifi
cation co uld be made to
the IC-2. I' ll let so meone
else write that o ne! .

IN TENNESSEE, CALL 901·452·4276
MONDAY-SATURDAY 8:30-5:30

FOR YOUR SPECIAL

Complete Service Facilities
Good Deals on most Brands
Shipping within 24 Hours
All inquiries handled by Active Hams with
over 20 years experience in ham radio

CALL TOLL FREE
1·800·238·6168

(A)
(B)
(C)
(0)

ermanlD n
amaleu, /~')
SUrP11- <sv

~ n • ....25

MEMPHIS. TENNESSEE

NO MONKEY BUSINESSI

Write: 3202 Summer Ave., MemphIs, Tennesse 38112

to damage the flexible ci r
cuit boa rd .

Step 5. Remove the two
retain ing sc rews o n th e side
of the chassis and hinge
o pe n the tw o c ir cu it
boards.

Step 6. Find the brown
co lored jumper wire that
connects two so lde r pads
toge the r on th e underside
of the MHz thumbwheel
sw it c h. Snip t his jum per
and tape th e ends.

Step 7. Ca ref u lly re as
se m b le th e HT . Mak e

Ac tual
Frequency
144.XXX
145
146
147
144
145
146
147
144
145

Table 1.

MH'
Thumbwheel

o
1
2
3
4
5
6
7
8
9

Step 1. Remove the ba t
tery pack. Remove the fou r
sc rews t hat hold the ba tte ry
re ta ining plate on the bot
tom. (Note the position of
th e pl at e to a s s ist in
reassembly.)

Step 2. Turn the HT fa ce
down. Remove the two case
re t aining sc rews .

Warn ing : A paper-thin , flexi
ble, printed c ircu it bo ard
c onn e cts between t he
tou c ht one T p ad a nd
ch a ssi s o n t he IC-1AT
model. Be extremely ca re
ful if you remove the front
ha lf of the HT case.

Step 3. Remove the back
ha lf of the HT case .

Step 4, Using the picture
of the HT on page 20 of the
Icom manua l and Fig. 1,
he re , f ind the p rogram
mable di vider chip, IC1 ,
and the fl exib le c irc u it
board tape so lde red to it.
Run so lde r across the non
cond uct ive gap in the line
designated C4. Use a small,
low-wattage iron so as not

..
c ,
ca
c s..

F ILL THIS a"'",.-J
WITH SOLOfR

Fig. 1.

M ARS members will be
happy to know that

the no-compromise, synthe
sized, Ico m IC-2 handie
ta lkie can be mod ified easi
ly to transceive o ut of band.
And , best of a ll, the cost of
th is modific ation is a total
of zero.'

Tun ing th is HT is done by
se t t ing t hr e e miniatu re
t hu mbwheel sw itc he s 
one each for MHz , 100 kHz,
and 10 kHz . A slide switch
beside the t humbw heel s
adds 5 kHz to t he freq ue n
c y , Although the MHz
thumbwheel turn s t hrough
out its fu ll 0-9 range, t he
synt hes ize r confines the ac
tual freque ncy t o t he
amateur band , as shown in
Table 1 ,

After inspec tion of the
ci rcuit boards, thumbw heel
switches, and sche mat ic , it
became appare nt that this
HT was manufac tured fo r
usage throughout the range
of 140,000-149.995 M Hz. By
the placement of jumpers,
it can be configured to the
d iffe rent band p lans fo r
Europe, England , and the
USA.

After mak ing th is modifi
cation, the IC-2 wi ll tune
from 1 40 .0 0 0 t h ro u g h
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Ask for Instant Software at a computer store near you.

InsbntSoftware"
Peterborough, N.H.

...L...' ........
A~OE ASO'l COMPUTERS. Huo",""
CO MP\JTER COHEA, Tu, ca' ''''O'
OO..PUTEAl .....O, Hu"" '" ' '
OUNSKY 8F1OTH ERS, I" e " "'ob".
AlASKA
OOMPUHR lAl K, "'00ho'"9"
JU'lEAU ELECTRO NiCS June""
... ...uo.....
COMMERCIAL & "0"'£ SYSTEMS, Tue'Qn
CO MPUTER STORE. Po.,.n "
.. & .. ELECTROI<ICS. S.ttO'l!
ve e... ELECTRONICS. ....lla
M'lLEr s ElECTRONICS, ... . . .
PERSONAL COMPUTER PLACE. Mo••
PROFfSS 'O .....L o.o.rA SYSTE MS, P",,"m,
AUS.o. lE M ElECTRON ICS, Sun CHI
$ 'MUTEI<. Tye""",
SOFTWARESTAT'DN,1"",1'&
ARKANSAS
OR J ......es A. CAPPS, JR., Sp'lnOd• ••
CAUFORNIA
ADVANCE RADIO IRiS 0..&"'1. Gr... Vall.,
ADVANCED COMPUTER PROOUCTS, San', An"
......CO ElECTRONIC SUPI'l- V. A,u"
IlVTE ' ''OUSTR'ES, H.y..ar~
BYTE SHOP, C.., 110'
BYTE S ><OP. C,"us .. o,g","
8YTE SHOP. Mouo,"l o Vi...
BYTE SHOP, PI.cent.,
BYTE SHOP OF SOUTH S.o. N JOS~. Son Jo. e
CA PITOL COMPUTf~ SYSTE"S. s.c,.m.n,o
COAST ElECTRONICS , 11'0" 0 IlaV
CO MPUTER HO~IIONS, C.m", IIIO
CO"PUTER " ' RT OF CALIFORNIA, INC .
OI.moM B.,
CO"PUTER " ERCH ANT, S.n O1ego
CO ,,"PUTfR STO~f, S.n l ••nd'o
CO,,"PUTER WO RLO. Uo..M.'e
CO,,"PUTfR WO~LD. W••lm,n".'
CO,,"PUTERLA ND. EI eo""o
CO,,"PUTf~ LAND. San O,ego
COMPUTf~LAND SOUTH BAY , t,. ..oo.l.
D' MENSIONAL SOFTWARf. San Diego
ELECTRON IC SYSTE"S. Son JotO
GRASS VALLEY COMPUTER SYSTE MS.
!'ann Va".,.
KOB BHAONICS. Son Jo ...
HOBBY WORLO ELECT~ONICS. N ",1hnd~a

HOUSE Of 110, Mo'"
HUNTINGTON CO"PUTING. Cmco,.n
M ALIBU MICROCOM PUTING. ".III,u
M AR, AM, S.n Jo...
M IC~OCOMPUTER W"'REHOUSE. Sac,.m""lo
"N' T IN DUSTRIES. LompOC
OPAMPITECH NICA L BOO KS, loa ...n~o'..
OPPO~TUNITIES FOR LEA ~NI N G , Ch."..orth
PC CO"PUTERS. EI C.., il0
o I CO MPUTER. ' NC .. Lo"""oIO
A&V SOUND IRIS 00"0'1, fonun.
~AOIO SHACI<;. Sa.n Dlag<>
SILVER SPUR ElECTRONICS, Ch,no
SOFTWARE PLUS. EI T",o
STRAWflOWER ELECTRONICS IRiS Ooalotl.
Hal! Moon B.,
WABASH "'PPlE, EIT",o
WENN ER BUSINESS SYSTE MS, re....,10.
COLORADO
APPARAT, INC.. Oon.a,
COLO~AOO COMPUTER SYSTE MS, w a..minot.,
CO"PUTER SHAC K, Pu.blo
COMPUTERlAND·NORTH DENVER, "'''.d.
POOR RICHA~D'S CALCULATORS. Fmt Coli,,,.
SOFTW ARE GOURMET, D.",..
COIlNECl"ICUT
AM COMPUTER PAODUCTS, Sou tnmgton
AMERICAN BUSINESS COMPUTE~S, G,olon
BYTE "E CO"'PUTE~ SHOP, Now LondOn
CO"'PUTE~ lAB, N. .. LOndon
CD"'PUTE~ STORE. W,ndoor Loc "
COMPUTE ALAND, F."'i.'d
COMPUTERLA ND. H.",dan
CO"PUTERWORI<;S.INC. Wo..".,.t
DIVERSl flEO ElECTRO NICS. N... H.,.n
EAB ENTEAPRISES, oe G,.." .. i c~

INSTA UCTIONAL SYSTE..S COMPUTERS,
M. " ch..,.,
TECH NOLOGY SYSTEMS, B.I~el
DElAWAAE
MICAO PRODUCTS, W" minglon
OMNIFAX. W" "',ngton
DISTR1Cl" OF COLUMBIA
THE PROG AA" STO A~, W"",n~lon. D.C
fLORIDA
ADVE NTU~E INTERNATIONAL, C......Doo'"
A" f M'CROCOMPUTE ~ CENTER. T.mp.
ATlANTIC SALES, 11" 0""
COMPUTER JUNCT'ON. f ",1 L.uO..dal.
CO"PUTER SHACI<;, INC.• J.ck""""II.
CO ,,"PUTER STORE, CI.a,.. . I..
COMPUTER SYSTEM RESOURCES. G.,,,,,.. IIIO
CO,,"PUTE~ WO~ LOS, CI• .,.....,
CO,," PUTE~LANO, Boca R.ton
COMPUTE~L"'NO, fon Lo""..d"o
CO"PUTE~L"NO, J ao~ """"II .
COMPUTE~lAND, S....OI.
COMPUTERLAND, Ta"'p.
CO MPUTERlA ND. W• • I Pa lm B.acn
HEATH KIT ELECTRON 'C CENTER, H"'e. n
H, I.S. COMPUTERMATION, M. lbou' ''''
MICROCO,," PUTER SYSTEMS, INC.. lompa
SOUNP IDEAS, G.'ne.,, '"
SOUTH EAST ,,"ICRO OAT", Orl.ndo

Willi AMS AA DIO & T.V, J.c '"",,'''•
YOUA BASIC COMPUTE~ CENTER. forI 1"0".
GEOIIGIA
ATLA NTA CO,,"PUTER " ART. A". nt.
BA ILEY'S COMPUTEA SHOP, Au~u",
DEL TA OAT... DyNA MICS. A".nt.
FLEM' NG DRUG CO.. Wran'
M'C~O COMPUTE~ SVSTE"'S, A".n'.
HAWAli
COMPUTER CEN TER, HonOlulu
CO,,"PUTEIlLANO OF HAw AII. H""olu'u
RADIO SHAC K ASSOC. STOAE. Honol u'u
IDAIIO
DENNIS STONE ENTEAPR ISES, F'u,lIaM
ElECTRON'C SPECIALTIES, 80".
R. L DATA SYSTE MS, 10 . 00 '"".
ILL INOIS
ALP' NE COMPUTER CENTeR. ~oc,,"'o
BYTe SHOP, L.Granga
CH'CAGO ... AIN NEWSTAND. E.an.,,,,,
CO ,,"PUTER ST... nON. G,an". Citl
COMPlJTEII STOA E, Aoc.fo,d
COMPUTE AL'" ND. ... " nd.'e'"
COMPUTERLA ND. N " . ,
COMPUTE AL... ND, ",""".
G... RCIA AND ASSOC I...TES, C"IO>g<>
ICO,,", lomba 'd
M AIN STRHT CO",PUTER CO.. O"".'u'
..mwssr ... .CAO CO MPlJTERS. Lomb.,d
wA LlAC E COMPUTERS. """"••
INPIA .....
CO...PIJ- TECK M'CROCO MPUTER SYSTE MS,
Dun",'
COMPUTE~ CENTE~ , S<xJ1" e.nd
DiGITAL TEC HNOLOGY. L. ,., >" .
FALL CREE K ELECTIIONICS, P.ndla'on
IOWA
BUSI NESS DATA PAOCESSING. Des Mo"" a.
CYBE~ IA , iNC" Ama.
MEMORY BA NK. ' NC" Be"an"",!
KANSAS
CENTRA L MNS" S COMPUTERS, H.""g'o"
LOUISIANA
"'CM E BOOK CO.. Boton ROUgo
MAINE
.. ... ,NE CO...PUTAONICS. B.ngo,
M" 'N E ,,"IC~O SYSTE MS INC.. Aub<J rn
,,"IO·MAIN E COMPUTER COMP... NY, Auburn
RADiO SHACK. Soul" P'''''.M
MARYLAND
CLAYTON HECT~ON ICS. Tow.on
CO,,",," CENTEII. L.u'OI
CO"'PUTE~ ...GE, Sit,., Spr'ng.
COMPUTERS HC.. To.. ",,"
JACK FIVES ELECTRONICS INC.. P'. . ..III.
PROG~A ,," STORE. B," ,mor.
SOLON SOFTWARE, floc ." ".
MASSACHU SETTS
COMPUTER CITY CM,I."o.."
COMPUTER PACK"'GES UN L..""TeO. W."
Bo1""OO
CO"'PUTER VILLAGE, 1'1 . Sp"ngh. 'd
LAND OF ELECTRO NICS . LInn
UGHTKOUSE COMPUTER SOFTWARe, Ronooo,"
... ... AK GORDON CO,,"PUTE~S, C.mb<'dg.
S"'ALL BUS'N ESS SYSTEMS G AOUP, Dun1t.bl.
SOUND CO MPA NY. Sp"og"o'o
TUFTS R... DIO ELECT~ON I CS. MOdlo,d
MICHIGA N
"' LL FOA LEA ~ N' NG , W Blooml l.,d
ALTEIINATE SOURCE. L. n" ng
A.M. ELECTRON ICS. An n ...,t>Q,
COMIC KIN GDOM, Del roil
COMPUTER CENTER. GOldan Coty
COMPUT ER CO NNECTION, F" "" nglon H," .
COMPUTEA M ART. CI....""
CO"'PUTEA ROOM, "'''''''''00
COMPUT E~ lANO, l<;. nl ..000
COMPUTERLA NO, Soutnlie'd
COMPUTAONIX, M'dl.M
EIGHT BIT CO RNER, Mu"egon
FEIIRIS ~ADIO , H&l.1 P...
GOLDEN ANVIL, Sout~ H ovOn
HOBBY HOUSE, B."'e C'".
LEVEl IV PRODUC TS, ' NC.. L,,,,n '.
LYCEUM, INC.. W. ,,""
.. ... .N SYSTE MS, INC., F li nt
M 'D·,,"iCK IGAN MEM OAY, Pln>Qod.'O
NEWMAN CO",PUTER EXCHA NGE. Ann A,_
TRI·COUNTY ELECTRO NICS & SOUND CENTER,
F.nton
WII ... RP ·S ARSENAl.. eo.t L. " ..ng
YE OLD E TEACHE~S SHO PPE, Yo....n"
MINNESOTA
CODE ~OOM, Ed.n "".1".
DIGITAL DEN. Burn.vol le
,,"INN ESOTA SOfTWAIIE , WM . B• • , L.'.
PERSONAL BUSI NESS SYSTE,,"S, M,"n••po l..
l iM CO ,,"f'UTE~S , B,oo"Vn Ca nl.,
MISSISSIPPI
C-eO M. JaoM""
OYER·S. INC., 1'1. .. """'"
SOfTWAREHOUSE , J. c ",""
MISSOURI
CENTURY NEXT CO"'PUTEIIS. Columb,a
COMPUTER CENTER. Joplin
COMPUTERMA~T. Spn"g"old
CRC COMPUTEAS, Jo»', n
PERSONAL COMPUT E~ , C." Ju nction
R"OIO SH"CI<;, 1'1.". ..
SOFTWA AE SHAC K. B.1I0n
UNITED CO"'PUTE R STO ~ ES, St. Cn.,le.

03458

MONUNA
COMPU1 ER STO~ E , B""ng.
' NTEA ,,"OUNTA'N COMPUTER, LI"ng1ton
NEBAASXA
APP LETREE SOFTWAIIE. B.ttl. C,...
COMPUTE~ LA N D , O",.ha
COMPU TERS WEST, o",.n.
MIPWEST COMPUTE~ CO, INC., Om.n.
SCOTTSBLUfF TYpEwR,TEII & OFfiCE
PRODUC TS. Scott.blu"
NH ... DA
ByTE SHOP, Aeno
CENTURY 23, L.. V""••
HO"'E COMPUTERS, La. vag.,
HUR~n ELECTRON ICS, L•• Veg••
NE W HAMPSHIRE
BITSNB VTES CO,,"PUTEII CENTEA, ConcOld
COMPUTe A TOW N. SaIO'"
COMPUTER l-ANO, N....u.
PAUL'S TV. F,emon '
PORTSMOUT H COMPUTEII C£ NTER, Po,..mOOI "
RAOIO SH"CK ASSOC. sTO AE, K..n.
STURDIV... NT "' NO DUNN, Con... ,
NEW JERS£Y
ABE'S Tv S"'US $ SERVICE , 0""00'0
BAR GA IN BROTKE AS, W• • , T'On,,",
COMPUTER CORNER OF N J, Pomp'"" Pi......
COMPUTER ENCOUN TER, P"ncalon
COMPUTER fOR UM. ROd,,"n '
COMPUTER M" DNE SS. Enql ..h,o..n
CO ,,"PUTE~ MART OF NJ. INC . I.."n
COMPUTE AL...NO, cn."y K,"
COMPUTE RLAND, P.ramu.
C~OWLEY'S, wo,tet>ou.e S,.Mn
DAVE'S ELECTRO NICS, INC.. P.nn.y'U'
ELECTRON IC WOII~ O, M. nl u'
G.S B elECTRONICS, ' NC.. 1." 0 '. So.d.
J & J ElECTRON'CS, IN C (illS 0.".'1.
H.c• • tI,'o.. n
L"'SHE N ELECTRO NICS. INC ,D.n,,".
M'D AS o...TA SVST E,,"S INC.. M. "'on
OMNIFAX. <;n."v HIli
RADIO SHACK "'SSOC. STORE, "" oo<,,,,' o"n
SILENT P"'~TNE~ , Fool""
NEW MEXICO
AUTEl ELECTRON'CS CO.. AlbuouO'Qu•
J&W ENTE~PA ISES , Clov"
MITCHElL MUSIC, C.,,, O,,,,
THO "AS E. CA~A J EWElER, AI.mogo,do
WARGAM ES W EST, A IOuQu.'Qu.
NEW YORK
... WORl P O, CO MPUTERS. Po,' Che".,
A~' STO C AAFT O'ST I NCTI~E MIN IATuAES,
N. .. YO"
ASD HO ME CO"'PUTER CENTER, Pougo,OIlfl'"
BElIlINER CO MPUTER CEN TE~ , N... H , dO P.,.
C H"'Bll P OF NEW OOIlP. St.'.n "', nO
COMPUTE~ COIINER , W" ,ta P'. ,no
COMPUTEA ER... . NOW Yo,.
COM"UTEA F"CTOIIY. N... Yo, '
COMPUTE~ RESOU ACES, W"".m....'.
CO MPUTER SHOP, King",on
COMPUTER STORE, ROC,,"".,
COMPUTER TAEE.I NC .. End...11
CO,,"PUTEIILAND. C.' ,O Plae.
COMPUTEAL... ND, WhU. PI. in.
COMPUTERLAND OF NYC, NO" YOrk
Oi GIBVTE SYSTE MS, N. w YOrk
OO·M'C AOCO,,"PUTER S E~VICES, Cot>oe.
FUTURE VIS'O NS COMPUTER STOllE ill .
HOME COMPUTER CENTER, floch '
LONG ISlAND COMPUTEA GE NER"L STO~E,

lynb,ool;
MR . CO"'PUTER. w ow i ng... f . 1l0
O MNIfAX, Dow i"
SOFT~ON SYSTE MS, Ren..al• .,
UPSTATE CO MPUTER SHO P, N..... H..HOld
NO RTH CAAOLINA
BYTE SKOP, G'eo".bo'o
SOUND MILl.. H.y",oe'
TO'S RECOIID SKOP, Syl.a
OHIO
ABACUS II, TOIOdO
ALT "'LR SYSTEMS, INC.. O.,too
ASTRO VIDEO ElECTRON ICS, INC , 'lanc ....'
aus COMPUTEA, ,,"onto,
C' NC' NN... TI CO,,"PUTER STOA E, C lnOI""'"
COMPUT ER STORE. TOledo
COMPUH~L"NO, C olu",b<>.
COMPUTERLAND, M OVh. 'd K.,gh"
COMPUTERLANO. Nortn Olm" ad
COMPUTEIlLA ND. Wo" . o
CUSTOM SOFT, INC.. ~oo,••ill .
H . GABRIEl- & CO.. M. d,..,n
JOBAR ENTERPRISES, M,ddi. li . ,d
MICAOAGE, Co lu"'ouo
M IC~O COMPUTER CENTEII, C.n,.,,, I'.
M'CRO ELECTRO NICS INC.. Colu mbu'
,,"IC~O·M 'NI COMPUTER WORLD, Coju",bu'
TW EN TY·FIRST CE NTU~Y SHOP. C inOinn."
UNIVERSAL "MATEUR AADIO INC., RoY""",bu,g
wANNA PLAY, C lne ,nn."
DKL"HOM"
CO,,"PUTEA STORE. INC .. Tul"
CO,,"PUTER w ORLD. Tul"
RAO'O SH "'CK ASSOC . STO AE, Gu,mon
SOUNDS, ETC.. w.' on~ .

V E~ N ST AEET PRODUCTS. Sapulpa
O~EGON

CO"PUTE R P"THWA YS. Sal.m
TRS·OO P~ODUC1S LTD., """".no
PEN..snVANI.
"' LLIEO HOBBIES. Philodo 'ph, .
A~TCO ELECTRONICS, Kl n~..on
BELL ELECTRO NICS, GI,a'd
CO MPUTEII wOA KSHOPPE, Mon,oo,,".
COMPUTERlA ND. G,b",n,a
CO ,," PUTE ~LAN D. WM o" '"
COMPUTERL"'ND Of KARRISBURG,
M oc:~.n'C'bu'g

Elli E COMPUTEA. E,Io
J & E COMMUNICATIONS, Dunc,n'''''e
"' "GHlY BYTE COMPUTER CENTEII. Horoh.m
OMNl f AX. hO"""""e
OMNI FAX. P""'daID""
PlnSBURGH COMPUTE ~ SlORE. P""bu,gh

STEVE NS ~ADIO SH"CK DEALER. """"n.." " .
ROUTE 30 ElECTAONICS, L""oba
TELEV ISION PAATS COMP... NY INC , NO"
B' igh,on
w ...YNESBURG AAOIO, W.vn"',",~

SOUTH CAAOLINA
OMNI ELECTRON'CS, Ch.,lo"on
TENNESSEE
ACE MINI SYSTE MS, C lo,' .. I" .
CIiATT" NOOGA COMPUTEII CENTER,
Ch."."ooga
CO,," PUTER w ORLD, N.,h." "o
COMPUTERLA B, ,,".mph "
H & H elECTRONICS, Tu" . noma
WEBB' S p H"RM ACY . ElECT~ON ICS. H.",,,,.n
TEXAS
CODW'" T", INC.. A,"ngton
COMPUSHOP, Bell''''
COMPUSKOP,FM'OOOW, HOu"On
COMPUSHOPIN F..y, HOu" on
COMPUSHOP, R,co. ,d.on
CO"'PUTE~ 'N THINGS. Au."n
COMPUTER CO NCEPTS. a . , u",on '
COMPUTEA HOBBY CENTER. Au."n
COMPUTER PORT, "" 'n~'on
COMPUTER SALES ANP SERV'CE, Foo Wo,,"
COMPUTEA SOLUT'ONS, S.n A"'o,,'"
COMPUTER TEC H ASSOCIATES. E' P.so
COMPUTE~lANPOF SW HOUSTON, HOO", On
CO"PUTE RS BY O'NEILl.. Lo' . Joe'''''''
COMPUTEX. W. b" a,
GATEw "'Y ELECT RON ICS. H"",..on
1<;'" ELECTRONICS D. " ..
"' ARY,,"AC INDUSTRIES {II/$ Do.lorl. Hou"on
PAN AMER ICAN ELECT~ONICS IIIIS Doala'i.
M" ' ,On
A L COLE'S ELECTRONICS, S.n ,,"'00'0

WAGH ALTEII BOO KS. INC.. Hou.'on
UTAH
COMPUTE~LANO, SoI1L"a C,'V
en, Pm.o
DUALITY TECKN OLDG V, Salt La'. C,ty
VIAGINIA
COMPUTEII SOLUTIONS, Lao'bu,g
COMPUTEII WOAKS. INC , K."ioon b<J,g
HOME COMPUTERCENTE~ INC.. V',glni. ee.ch
LITTLE SOLOIE~, A'exondn.
WASHINGTD..
AMEII'CAN MERCANTILE COMPA NY, So.,,,.
BYTE SHOP, Ball",u'
CO MPUTER CONNECTION. S",..d01e
COMPUTERLA NO. B.".,u •
CO,,"PUTERLAND. f ad...1w.v
EMPI~ E ELECT~ON 'CS, So.tl1.
LOADS, Po" Angel"
MAGNOLIA MICRO sySTEMS. Seo,III0
PE~SONAl COMPUTEAS, ' NC.. $oO>.an.
UNIVERSITY VILLAGE MUSiC , Sa.w.
weSTERN M ICIIOCOMPUTE ~ CENTER,
B.II,ngh.m
WEST VIRGIN IA
COMPUTER COR NER. Mo'ganto..n
COMPUTER STO AE, Kunt, "g lon
SOUND & elECTRO NIC SPEC,A LTIES.
M",~on' own

WISCON SIN
BYTE SHOP. "',I ..au'••
COLORT~ON COMPUTEA DiVISION, R.c'n.
COMPUTEA wORLP, "'Ppl.'''''
COMPUTERLA ND. M.d..on
CO,,"PUTERLAND. M" ...u'"
COMPUTERLA NO OF FOX RIVEII VA LLEY,

01"'0'"
M"GlC LA NTERN COMPUTER, M. d ' son
p ETTW "" CIIOSYSTEMS. ,,".I...u'"
RADIO SH"CK, M.u51on
S & 0 TV SAL ES, Mon'oo
SOFTW"' RE C"'SSETTES, M.d, ,,,n
WYOMING
COMPUT E~ CON CEPTS, ChOvonno
PUE~TO RICO
MICAO CO"'PUTE A STORE. C. p. ... Te".c.

.USTRALIA
"D.FOIIEST SOFTW ARE, Nuna.."" ,ng , V'c
CANADA
" M'C~ON DISTRI BUTING, To ,,,,,'O, Onl
Compum.,t. 0"....,0",
"", cro,,,.lic SV"."" Inc .. V.neou ''' , B.C.
M,C'O S".o' 01 W. C.n.d. , ~OIl ,n•. Sa..k
Ort""" Ho ld ing. LId .• Edmonton, "" ~

TOI.' Compu'" S1" ' '''' , A" O, On'
CAAIBB EAN ISLA NDS, CENTRAL AND SOUTH
AMEAIC"
"w EST INDIES SAl ES CO . LTD . HI.,.o", FL, USA
f llANCE
·OANIEL P. LUCET. Alfo,,, ,II.
G~EECE

'CAR,TATO TEC HNICAL, Alo.o.
HONG KONG
' ...SSOC IATEO ,NDUSTRIAl SlJPPLl ES, Hong
~~

ITALY
·BITS & BYTES, M,l on
KOAEA
·SIN I-lAN TRAO' NG CORP., seou'
NETHEALANDS' BELGIUM
'SOf1WA~ E IMPO~T BII"BANT, E'nd""".n,
N.th
NEW ZEALA ND
'V'SCOU NT ELECT~ON I CS. Pal",,,"on N OO~

NOIIWAY
"-"'S SORLUND. ~ad".gen

~EPUIlLIC OF SINGAPOAE
·OG BUS'NESS CO MPUTER. S,ng'POt.
SOUTH AFAICA
'B~ I AN VIC KEAS, S. " dl on
SWEDEN
· SENTEC AB, J.rla".
UNITED KINGDOM
·CALISTO CO MPUTERS, B"m,ngnam, EnG
WESTGEA M ANY
· M'C AOSTuff, F' .n"uo1
" REINHAAD NEDElA , "" .,kdo t!

"In".n' Soli...,. Di.."bul'"



TO ORDER:

Dynamic Device Drivers
Are you tired of working around all

of the little "obstacles" that are built in
to your T RS-BO? Ever w ish that there
were some way to "repair" those im
perfections?

Well , here it is! The Dynamic Device
Drivers p ackage has a ll of these
fea tures:
Programmable Key Debounce-Your
keyboard can be "tuned" to your typing:
style .
Programmable Repeating Key Func
tinn- Every key has a repeat function .
Lowercase Modification Support 
You have a choice of standard or
shift-fa r-lowercase letters. (A lower
case hardware modification must be
tnstalled. )
Better Than Not hing G raphics 
Graphics characters will be converted
to the closest ASCII character.
Printe r /Screen Au to Switching-If
your printer is accidentally turned off,
your program won't bomb.
Programmable Printer Forms Control
-You control the format for printer
output.
Programmable Keyboard Lock- O nly
yOIl will know the secret code to unlock
your keyboard.

\Vith the Dynamic Device D rivers
package, you can look forwa rd to
working \VITH your TRS-BO, instead
of against it l (T il
No. 0228R $19.95.

See your local
Instant Software dealer ,
If these packages are

unavailable, order direct .
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QSLManager
D id you remember to send a QSL

card to the op you worked last week?
Maybe you sent a QSL , but can't reca ll
getting one in return. The QSL Ma n
ager program will help you set up a
computerized logbook for instant access
to your records.

Make complete log entries which in
clude: date, time, callsign, name,
band, both the Sent and Received signal
reports, the mode, QSL sent/received,
and any remarks you may want to add.

No more fumbling with index cards
during a QSO, because the QSL Man
ager has a built-in search function to
locate and display information on allY
callsign in your records. You can even
list all the QSOs for a particular date,
time, band worked, mode, or a specific
signal report. Up to 1400 entries can be
accessed from the disk (depending on
how many disk drives you have) .

The program h as built-in editing
featu res that help you keep your
logbook up to date .

There's also a command that lets you
output your log entries to a printer for
hard copy.

In that next QSO, knock their socks
off with your infallible memory . (T2)
l'i'o . 0I5IRD $19.95 D isk.

If you're still designing circuits the
old-fashioned way, let the Electronics
I package introduce the latest way to
go:
Tuned Circuits & Coil W inding
Design tuned circuits for audio and
radio freq uencies. This two-part pro
gram will find the two missing values
from any two of the following: fre
quency, capacitance. inductance, or
react ance. The coil-winding section
will calculate the number of turns and
wire gauge required for a close
wound. air- or slug-tuned coil from the
inductance. di ameter, length, and
permeability of the coil.
555 Timer Circuits-Timers , both
monostable (one-shot) and astable (os
cillator), can be eas ily designed with
this two-part program. T he program
will also draw a complete schematic
on the screen of your TRS·80.
LM 38 1 Pre-Amp Design-You, too,
can quickly design an IC pre-amp.
With this program , all you need to do
is enter the parameters of the perfor
mance you want , and t he program
does the rest- right down to drawing a
detailed schematic of your circuit on

Instant Software Does

It ith Frequency

Electronics I

the screen! (Tl).
No. 0008R $7.95. • •.' 0 ,

' " .< ;' " , ,
' " I

".'. •
,

"" •

All these programs arc ModclllI
compatible except Dynamic Device
Drivers.

(Tl) "" TR S-80 Model l , Le vel II . 16K RAM
(T2 ) '" T RS--- KO jl,lndd I , L~vd II . t 6K , Ex pansion In te r face 16K + I disk driv~

nt

Call Toll-Free
1-800-258-5473

Orders Onl y
In New Hampsh ire Dial

1-60 3·924-7296
PETERBOROUGH, N.H, 03458 603-924-7296

.... 445 TRS.80;s a t rade m ar k of Tandy Corporation

...See List 01 Advertisers on page 130 73 Magazine . October, 1981 115 ~
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1068 149 PI. S.f.
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The Digital Defender
- computerized ham shack security

This photo shows the internal wiring of the Sears control unit. Be sure to route wir ing as
close to the circuit board as possibfe and away from the ac power wires.

Cf ...
~ 116 73 Magazine . October, 1981

Protecting personal prop
erty. be it ham shack o r

home, is big business these
days. Even traditional de
partment stores have start
ed to stock systems which
blast you with bells, whis
tles, or horns when activat
ed . None of those systems .
ha s the flexibility to cover

several possible insta llation
situations and provide com
plete protection. This sys
tem probably won't either ,
but it comes a lo t closer.

Requ irements

Requirements fo r thi s
system are that it be inex
pensive, flex ible, eas ily in-

stalled, and as foolp roof as
possib le. The sensors must
be eas ily insta ll ed and re
pairable. They should sense
breakage, smoke. fire, and
when so meone is about to
en ter a p rotected a rea .
Warn ings shou ld be aud ible
a nd visua l. The system
should have built-in self-

test features along with
power-fail batte ry backup.
And, as a final touch, it
shou ld have the capab ility
of controlling lights or ap
pliances.

To ful fill these requ ire
me nts is no sma ll task and is
difficu lt without the use of
some exte rna l intelligence .
By now probably you have
guessed that a microcom
pu ter might be the intelli
gence. We ll , it is, and the
tota l cost of this system is
well be low that of most of
today's allband transceiv
ers . The system desc ribed
here was developed on a
Heath H8 with parallel 1/0 ,
but is easily adaptable to
any system or single-board
mic ro having an 8-bit para1
lei 1/0 port and about 8K of
memory.

System Planning

To find out the best way
to protect yo urself o r your
property, ask a burgla r. The
next best way is to ask the
police . Since this system is
to prov ide for fi re a nd
smoke detection a lso, a
stop by the fi re station fo r a
few poi nters wou ld be ad
visable. With these ideas in
mind, on to the planning.



••

o
•

power source wi ll be sutfi
cient fo r a fully-loaded HB.

Sensors

All of the de tector log
ic -part (A)-uses positive
true logic, i.e., a 1, or high,
level indicates a fault. Re
verse logic can be used also
and will be explained later.
Both the bu rglar and/or fi re
alarms are designed to op
erate with positive or nega
tive logic.

AI/ sensors with the ex
ception of the smo ke
alarms are made of small
gauge copper- or enamel
covered copper wire and
a re shown in Fig. 12. These
are t he least expensive and

117 ~73 Magazine. October, 1981
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Fig. 3. Floor plan.

shown in Fig. 5 is the meth
od of connec ting both the
charger and inverter to the
ba tte ry. The inverte r will
run about te n hou rs on a
fully-cha rged t z-volt auto
mo bile battery. The c ha rger
is set for 14 volts so that as
soon as line power is re
stored, the battery is auto
matically recha rged . Addi
tional fil tering was added
to the charger to reduce the
feed th rough ripple. A de
vice ca ll ed "Mayday," man
ufactured by Sun Technolo
gy. Inc., New Durham NH
03855, is purported to pre
vent loss of memory when
brownouts o r blackouts oc
cu r. In any case, a 2()Q.Watt

Fig. 2. Wall views.

Fig. 1. Plat.
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System Design
For purposes of system

descript ion and layout, the
Fig , 4 block diagram is in
cl uded to help avoid confu
sio n. The system is divided
into three basic parts. Part
(C) is the H6-2 Heath I/O
and is shown for clarity .
Pa rts (A) and (B) can be
co mbined into one unit o r
board even though they are
shown as being separate.
The reaso n for separation is
that I c hose to buil d two
un its us ing .1 x .1 inc h,
22-pin , two-sided, plug-in
vectorboa rds . Circuit-Stik
copper st ri p and pads are
used to mount compo
nents, and wire-wrap soc k
ets are used for the Ie soc k
ets. The two boards are con
nected together by a 16-pin
DIP jumper (U10).

Early in the design stage,
a decis ion was made to a l
low fo r severa l types of sim
ple se nso rs. The simples t of
these is the open/closed cir
cu it. A dec is ion also was
made to provide a ll signal
cond itio ning and detector
logic o utside the computer
enclosu re. As a resul t. parts
(A) and (B) are external to
the computer and all inputs
and outputs are external to
the detector enclosu re.

2()()'245) to cont ro l the rest
of the sequence. This clock
function is de rived from the
interna l tic k cou nte r of the
computer and is desc ribed
in the softwa re sec tion be
low. Along with the clock,
facilities we re built into the
so ftwa re to record whe n
(time of day) an entry was
made. An automatic se lf
test featu re also was includ
ed

Power Source

To overcome the power
problem, a backup source
of power is used. Fi g. 5 is a
block diagram of one meth
od of doing this . This partic
ular method is not as effi
cient as a more complex
battery and regu lator cir
cuit. but it is sim pler. Also

The fire-rsmoke-af arm
se c t io n of the sys te m
s ho u ld fun ction even
though the micro may have
failed or is bei ng used for
other pu rposes. If ac power
has fai led, the automatic
lighting will not function.
but the a larm wil l since the
system has battery backup.
Fo r safety rea sons, the com
plete system (except fo r mi
cro power} operates at +18
volts or less. All vo ltages
are der ived from the same
source so that if the batte ry
fa ils, no fa lse alarm will
sound. This may or may not
be an adva ntage depe nding
on syste m usage .

No system yet dev ised is
comple tely foolp roof . Sev
eral tec hniques are used in
software (see Software De
scription) to avoid false
a larms caused by spurious
noi se sp ikes, power out
ages, lightn ing strikes, and
ham rad io transmissions .
Mu rphy's law is still in ef
fect, however.

O ne of the best ways to
plan and insta ll a detection
system is to d raw a sca le
fl oor plan of the area to be
protected . Figs. 1, 2, and 3
assume that it is a house
that is to be protected, It is
a good idea to show fi re-/
smoke-detector locat io ns
as well as alarm sensors , Di
vide the total area to be
protected into sma lle r,
well-defined zones, keeping
in mind how sensor wires
can be installed. Once one
has a general idea of how
the se nso r in stallation
might be done. the next
step is to define system op
erating conditions.

One additional feature is
a time-of-day clock. It is not
listed under requirements
because it applies only to
the Heath H8 system. It is a
softwa re-ge ne rated c lock
and utilizes the H8 front
panel for readout This
same function (minus the
H8 front panel) is used for
timi ng in the software (li nes



This shows the position of the I/O connector on the Sea rs
control unit.

easiest to instal l. No re la ys
or magnets a re used al
though they a re eas ily sub
stituted.

Fire detectors are manu
factured from a sho rt piece
of ros in co re (Multico re)
.028" (.71mm) so lde r. This
solde r melts at approxi
mately 450 to 550 degrees
F. This is below the flash
point of paper and is great
a round a fireplace or flue.
The outpu t from a standard
smoke detector is used to
tr igger the fi re-/smoke
ala rm input. Most smoke
a lar ms use a tra nsistor to
turn on the a la rm device, so
the sensor lines (i nput and
ground of UB) a re connect
ed at the switc hing-tre nsis
tor input. Some schematic
check ing may be req uired
for your pa rticular smoke
alarm.

Two additiona l se nsors
a re prov ided; t hese a re
pressure types. They a re
manufactu red from two
galvanized sheet-metal
plates separated by a 4- or
6-mil plastic sheet. The
plates are approximately 2
X 3 feet and are covered
by indoor/outdoor carpet.
The carpet is used partly fo r
protection from ra in a nd
partly fo r concealment on
an outside step .

Part (A) - Ala rm Logic

The sc he mat ic di agram
of Fig. 6 is the detection
boa rd . U1 a nd U8 along
with signal cond it ion ing
form the inputs to the sys
tem. U1 is the burg lar-a la rm
sec tio n a nd U8 is the fire
a la rm section . R1 5 through
R28 (10k) form pull-up le v
el s for each input line.

Diodes CR1 throug h CR12
no-v zeners) have two func
t ions . The ma in func tion is
to limit t he posit ive input
voltage via R1 through R1 2
(1k) to 10 volts. In normal
operation, the input lines
are s ho rt e d to ground
through the sensor and go
high only when the se nso r is
tripped . The second func
tion of the diodes is to pro
vide a method of c hecking
operation of the syste m by
softwa re. U1 a nd U8 a re
CMOS non-inve rting buf
fe rs. If it is desired to have a
cl osure to ground w hen a
sensor is tripped, U1 and/o r
U8 ca n be c ha nged to a
4049B inve rte r. The diodes
must be re ve rsed a long
with ground and + 5 volts
on Rl.

U2 and U3 form a n 8--bit
latch which stores whatever
input changed . U4 is co o
nected in parallel with U2
and U3 and is an 8-input
NOR gate . No matter which
input line goes high, the
output of U4 (pin 13) goes
low. This line is used to tel l
the computer I/O that valid
data is ready to be sent.
Pins 5 of U2 and U3 a re tied
together a nd to the SEND
OATA line of the compute r.
The softwa re will toggle
this line seve ra l tim es to be
sure that the data is co n
stant and availab le for t he
correct le ngth of t ime, thus
preventing static disc ha rges
from triggering the alarm.
These two lines fo rm the
major hands haking with the
computer.

U9 and Q1 fo rm the se lf-

test ci rcuit. U9 is connec ted
via the board interco nnect,
U10 to U16, The soft wa re
randomly c hecks the sys
tem to determine if it is still
functional. Rl forces + S
vol ts on all inputs simulta
neously and the compute r
reads t he results. If the val
ue read is not correct, a no
tice is printed out and the
program continues. 51 is
prov ided to a llow a local
c heck of the system. The
softw a re m oni t ors t hi s
func tion a nd will inform the
operator if a ll is well.

US a nd U6a form the
code logic . The logic is
nothing more than an e ight
line-to-b inary conve rs ion.
This method a llows 16 in
put lines to use only four of
the ei ght data-ou tpu t lines
to the computer. Data-out
put li ne 0 4 is used only to
record the fact that a fire/
smoke sensor was triggered
and to turn on all lights. The
alarm is set off without
computer intervention.

U7 is used in the sa me
ma nner as U4 except that
its output d rives the input
of U6b which is used as an
inverter. As in the case of
U1, if an input to UB should
ope n, pin 13 of U6b would
go high, ind icat ing a n alarm
cond it ion. Two add it iona l
lines into U7 a re provid ed
as shown in Fig. 6 They are
used to connect to t he
smoke a la rms . If they are
not used, they shou ld be
grounded .

U13/U11 and U14/U12
form the pressu re sensors.
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Fig. 5. Power source.
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Fig. 6. Part (A), alarm logic.

Since the function of each
is the same, o nly one set
wi ll be described. U1 4 is an
lM311 that is connected as
a mu ltivibrator whic h rum
at approximate ly 1 M Hz
with no input. When a f jfty
foot length of Belden 8401
microphone cable and the
two galvanized plates are
attached, it runs at about 50
kHz . U12 is a CMOS dual
one-shot. The first sect ion
along with Q15 forms a
mi ssing-pulse detecto r .
When pressure (stepping on
the plates) is applied to the
pla tes, the frequency goes
down a nd t he one-shot
times out and trigge rs the
second sec t ion of U12 . The
second o ne-s hot is retrig
gerable and the output goes
ugh for approx.i mate ly 3
.econds. The lE D is used
mlv fo r visual aid . R29 and
no provide adjustment of

the mi ssing-pu lse detector
to al low for va rious cab le
lengths and p late sizes. A
fixed resistor in se ries with
R29 and R30 prov ides addi
tio na l range if requi red .

Part (8) - Lighting and
Alarm Control

The Fig, 7, part (Bl. sche
matic is perhaps the heart
o f the sys tem . The function
of th is part is to provide a
path for data to and from
the co mputer 1/0. Hand
shaking information is
passed through this ca rd
and onto the part (A) card.
Inco m ing data from the
pa rt {AJ ca rd is passed
through thi s card and into
the compute r I/O ,

U15 and U16 form a
4-line-to-16-line decima l de
coder. The output lines, 1
through 9, a re connected
di rec tly to the inputs of

nin e driver tr ansistors (Q3
th rough Q13) whic h, in turn,
are connected to re lays la
beled 1 through 8. Line 9 is
connected to the same type
of tra nsistor driver/re la y
(Fig. 8) as well as to the fire
alarm ci rcu it . The line-9
re lay contro ls the external
a la rm simultaneously with
the inte rna l fire-alarm ci r
c u i t. Thi s c o m b ina t io n
a lerts anyone inside or out
side the house. The re
ma ining lines from U16 are
returned via the U10 inter
connec t to the pa rt (A )
board.

U18 is a two-bit decoder
wh ich is used in combina
tion with U15 a nd U16. The
output of U18 is connected
to th ree d rive r tra nsistors
which, in tu rn, a re connect
ed to relays . These relays
are labe led A, B, and C.
These relays, a long with

those label ed 1 th rough 8,
are the control re lays for
the operation of one of the
neatest devices to come
along in a long t ime. This
device is a BSR X-10 (Sears)
ca rr ie r-co nt ro lled light ing
syste m. This little gem will
co nt ro l home o r o ff ice
lighting or appl icances with
jus t a push of a button. It
uses existing power wiring,
is inexpensive, and provides
an id ea l so lutio n to a com
plex problem. (I t is beyond
the scope of this article to
describe the BSR X-10, but a
good descript ion of it can
be found in the Janua ry,
1980, issue of Byte, "Com
pu terize a Home." )

The BSR X-10 is modified
slightly to a llow the contro l
lines to be brought out to
the re lays. Relays must be
used to control the device
because the control unit is
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These photos show the front (/efr) and back (righr) views at the "An board. Note the use of "Cireuit-St ik" copper strip for
power and ground. The lC sockets are soldered to the copper strip to hold them in place befo re the wire-wrap is ins talled.

connected d irectl y to the
power line and is powered
by - 20 volts . Fig. 9 defines
the p in numbers to be
brought out and thei r fu nc
tio ns. The method used to
modify the BSR X-10 will be
described later.

Q3 through Q14 are all
2N2222-type tran sistors,
but they could be any NPN
device. Power ra tings are
minimal because they are
on for only about 35 ms . Re
lays are + 12~volt SPST DIP
types. Rl must be a DPDT
type as shown. Any small
re lay can be used.

Alarms

Not count ing ligh tin g
contro l, th is system has on
ly two alarms. The burg lar
a larm is a "warble" type

and will drive a 30- or
40-Wa tt s pe ake r. The
speaker is mounted in a
weatherproof housi ng. The
fire ala rm is a Sonalert
wh ich is mounted directly
on the hot ai r ducting of the
furnace. The ducting makes
a good sound pipe and the
alarm is ea sily heard
throughout a medium-sized
bui lding. Fig. 8 is the sc he
matic of the wa rb le alarm.
It is a modified version of
the o ne fou nd in H.W.
Sams' Solid State Electronic
Projects, 1972, page 52.

Telephone Dialer

An o utput for a tele
phone d ia le r (see Fig. 4) is
incl uded fo r specia l usa ge.
This line is connected to a
sm a ll amo unt o f log ic

wh ich contro ls a n au tod ial
er. The dia ler is sold by
Radio Shack and is con
nected so that an audio cas
sette with prerecorded mes
sages is p layed over the
phone.

Care should be used
when operating the dialer.
Most states do not allow
automatic dialers co n
tro lled by computers to dial
police and fire se rvices. A
frie nd or re la tive would be
a better choice. No ci rcuit
descr iption is incl uded here
because of regu la tio ns that
city. cou nty. and telephone
companies have insti tuted .

aSK X-10 Modifications

The BSR X-10 is modi fied
by first removing a single
sc rew in the bottom of the

uni t. It will come apa rt in
two sect ions. The l SI chip
and push-butto ns are in the
top section whi le the trans
mitter is in the bottom sec
non. The push-buttons will
not fall out since they are
mounted on the reverse of
the PC board. There is room
on the top section to cut a
hole large enough to install
a 14-pin DIP socke t. The
pins of the socke t are wired
to the control pins of the
lS I chip usi ng sma ll-gauge
st randed wire soldered d i
rec tly to the pin.

Fig. 9 def ines t he pins
and their fun ctions. It is
necessary only to ta ck-sol
der th is connect ion. The
BSR X-10 will fu nction man
ual ly as well as from com
puter control.

Fig. 7. Part (BJ control.
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Software Design-c Overview

The ma jor func tion of
the software is to generate
a clock for ref erence and to
help cont ro l a ll o the r activ
ities of the alarm system.
The clock rou tine is a rnodi
fied version of an HB alarm
clock program written by

Unused Outputs

Several spare outputs are
provided for other devices.
A word of caution when us
ing these outputs: All are
capable of driving one TTl
load and it is advisable to
include a 1k se ries resistor
when using any of them for
add itional fu nctions.
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SOFTWARE DESCRIPTION
e Lrnes 10 through 18 are reminders only. Heath Extended
BASIC version 10.05 Is used although this software will work
on version 10.02 as well as HooS.
e lines 20 Ihrough 28 allow automatic title centering.
e U nes 30 through 35 are a pr inted warning for proper port I/O
addressing .
e Unes 36 through 46 check to see if the H8-2 will respond. If
not, the program stops.
e t.rne 48 determines the number of days alarm informat ion

can be stored. Jl more time 15 required, the dimension state
ment can be changed. The only limit is the amount of memory
in the computer.
e Lmes 50 through 62 set up and check Ihe l ime of day that
was inpul l rom tne keyboard.
e U ne 1)4 defines which buttons on the BSR X-10 wi ll be used.
The values 33 through 40 equate (see Figs. 9 and 11) to the fol
lowing buttons: 10, 2, 6. 8, 4, 14. 12, and 16. Any value can be
used here.
e t.rnes 70 through 74 set up the CNTAl ·B funct ion and the
H8 front-panel readout.
e Lines 80 through 64 check the burg lar alarm for operation.
If the alarm does net respond, the program stops.
e Ltne 88 clears the remote-ligh ting control (BSA X·10) unit.
e t .tnes 100 through 135 are the alarm check rout ine.
e lines 200 through 265 are the clock-counter routine.
e lines 500 through 595 are tne main lighting routine. Note
that the lights are not turned on if the time is between the
hours of 6 in the morning and 6 in the evening.
e Llnes 600 through 695 control when, and the length of time,
a rencomiy-setected light Is on.
e Lines 700 through 71 0 are a subroutine used as a timing
routine 10 allow the relay l ime to close.
e lines 800 through 81 0 are the OFF light ing relay t iming
rout ine.
e Lines HXXl through 1060 print the system status when a

control-a is used. Any entries are stored in memory and are
printed on command.
e Lines 1100 through 1140 are the system error print routines.
e Ltnes 1200 Ihrough 1225 set oft the alarm. Before the alarm
Is actually turned on, the counter (B1) must count eight alarm
conditions before the alarm relay is set to ON. This is done to
prevent static or power glitches from triggering the alarm. If it
is after 6 pm, line 1220 turns all contro lled lights on as well as
the alarm. Only a contro l-S or power failure will shul oft the
alarm. An external swi tch will silence the speaker but Ihe
alarm is sti li activated.

You will note that the telephone dialer function was not in
cluded in the software list ing. If It Is to be used, It would be
added after line 1305 In the case of fire and 1215 1n the case of
possible burglars. The code would be as follows:

1306 OUT 2.x:FOA l = 1 TO 3O:NEXT L:OUT 2,0
where x will equal the value (decimal) required for the outpul
port selec ted.
e Lines 1300 through 1310 turn all contro lled lights on In case
of f ire. After the lights are on. the telephone dialer would then
be turned on. The program wou ld then return to the timekeep
ing routine line (200).

\drian Thornton for the De
.embe r. 1979. issue of Kilo
>aud. The clock time-se t
o uti ne was modif ied for
!4-hou r o peration and the
rlarm routine was mod ified
,0 control the burglar/fire
alarm using the H8 software
.o nt ro l-B fun ct ion. The

co n t ro l-B fu nc ti o n also
prints out the system status.
In my case. the co mpute r is
never turned off and the
terminal is always on.

Probably the best way to
describe the functions of
the software program is to
go through it line by line

Program listing.
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These pharos show the Ie layo ut (left) and wire-wrap (right) of boa rd " 8". The same techniques are used on this board as
were used on the "A" board. The relays are w ired using copper srrip since they are the PC variety. IC-type relays would use
sockets and therefore could be wire-wrapped like rhe ICs.

Fig. B. Warble alarm.

methods cou ld be used in
the case of fire. It is as
sumed here that it is night
and you are asleep. If a f ire
starts, the first thing that
happens is that the fire
alarm goes off . The next is

SOFTWARE VARIABLES

(All random)
Front po rch Ught status (1 = on, O = olf)
Set spacing for ti tles
Same
Same
Variable t it les
Same
Same
same

Random number used to determine various
selected functions
Hi-by te counter
Fal se alarm counter (When count = 8, alarm is set
ofI.)
Value read from 110 (alarm system)
Temporary variable used to turn lights off
Zone storage element
Hour storage
Minutes storage
Seconds storage
Days storage (24 max.)
Relay bounce timing
Temporary clock storage
Hours (front panel)
Minutes (front panel)
Seconds (front panel)
Days (internal counter)
Temporary clock storage
Alarm check (1 = on, O = off)
Light check (1 = on, O = Off)

Tick counter
Preset light selection

B
B1

A
A(l )
thru
A(8)
A9

C
C1
o
01
02
03
D4
L
P
T1
T2
T3
T'
X
Y9
Z(1)

th ru
Z(8)

Z(9)
0$
K$
X$
1$
T1 $
T2$
T3S

(lines 200 to 260) must be
executed in at least 500 ms.
If the general format of the
program is maintained, the
clock accuracy will not be
altered .

Severa l possib il it ies o r

If

nons are easy to make. The
only requi rement is that
any routine other than the
t ime/tick-counter routine

_..... .1.
: ,,

e

•
• _ r ..o..."o Fu"CTION

• "" " ", m " u

• ALL OfF " "• '" • ,
• . " I$ NT • r
, ALL ON • ,
• • ,
(D "

,

~
"

"" ~CUSTOf4

'" "I" TE GRU EO ..
CIRCU, T ..,....

co '" '" ' " '"4 rI'f f--
')

• 10V ", "
'" l N~l>~. (-;;:..

)
l " n 4 l>

OII' F

'00

CO"TROL
RU U S
(FI G 71

TO UI6 P IN 14 •

(see box). It is written in BA
SIC. which is an advantage
in that there are no speed
requirements and modi fi ca-

Fig. 9. 8SR X-1O control.
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that the lights come on
(smoke-fil led room), t hen a
ca ll (if selected) is made fo r
you .

In lines 100 through 135,
the value of "C" is used to
determi ne what will happen
next. If the va lue of "C"
equals 8, then the front
po rch light is turned on, but
only if it is after six in the
evening. If the va lue of "C'
is equal to 16, the fire ala rm
is set off . If the va lue is 23,
then the se lf-check mes
sage is printed. Any va lue
suitable to your system in
.tallation can be used he re.

lines 200 through 265
should not be changed un
less you are fa mi lar with the
operat ion of the inte rnal
tick counter. A complete
description of the cloc k
-outine can be found in the
original a rt icle referred to
earlier.

Decimal
Input C B A

o
17 X
18 X
19 X
20 X
21 X
22 X
23 X
24 X

33 X
34 X
35 X
36 X
37 X
38 X
39 X
40 X

49 X
50 X
51 X
52 X
53 X
54 X
55 X
56 X

8 7 6 5 4 3 2 1

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

Binary
Cod e

000000
010001
010010
010011
010100
010101
010110
010111
011000

100001
100010
100011
100100
100101
100110
100111
101000

110001
110010
110011
110100
110101
110110
110111
111000

Function

Normal state

Not used
Not used
All on
Bright
00
All off
Off
Dim

Fig. 10. Control functions.

tandem Timing

line 520 plays an impor
ant pa rt in determ ining
vhen and if a light wi ll be
urned on. The object of
his and the following lines
s to make the house look
ived in. A value for A9 of
ess than .001 will occu r
rbout 6 times in a 24-hour
ieriod . If a value less than
J01 is generated, line 525
ese ts A9 to a random inte
.er and then lines 600
hrough 616 prov ide the ac
ual control. These va lues
an be c hanged to suit ind i
id ual living patterns.

line 505 is the li ne that
ete rmines when the svs
ern will self-check. As now
et, the system will check
:se lf about 6 to 10 t imes a
av . line 585 does the ac
rel check ing via OUT 2,15 .

SMALL
«ccr

'""WiRE

-~.
STOP

~" " CO,. " ,"
O, S" OIA SOLDER

000.
FR AME -

is made by attaching small
wires to nails or screws
which are mou nted in the
hinge side of the doo r jamb.
A sma ll me tal plate at
tached by na ils or two-s ided
tape IS mounted on" t he
door. When the door IS

closed, the pla te shorts
across t he nail (screw)
heads, closing the circu it.
W i res fr o m t he nails
(screws) are run a long the
floor, rug, or, ; if necessary,
t hrough a small ho le dril led
in t he doo rsto p. Caul king
and paint wil l easily cover
this sma ll wire on t he out
side of the buildi ng.

NA ILS OR SCREwS
ATT~C~EO TO
* "8 OR e ae
WIRE

D1PLATE

!--BOTT OM EDGE
cr ccos

EDGE 1--000R
VIE W

Fig. 12. Fire sensor design (upper right) and sensor-mounting
tricks.

vanous output fu nc t ions.
Fig. 10 shows the values
which contro l the fu nc tions
of part (A), and Fig. 11 gives
the values req uired to con
t ro l t he rel ays attac hed to
the BSR X-1 0 control sys
te m.

Sensor Installation

Sensor insta llation will
depend on seve ra l fac to rs,
includin g the types of mate
ria ls used in the bu ilding .
Fig. 12 gives examples of
the major types of sensors
used in this system. Insta ll
ing the door sensor is about
t he easiest. Sensor contact

L-:;:;:;:_~ TwO SIOED TAPE
-SMALL COPPER PLA TE

Fig. 11. BSR X-lO func tion chart.

Phone dialer

Remarks

Norm al state
Sounds alarm

System test

Binary
Cod.

000000
00 100 1
00 1010
00 1011
00 1 100
00 1101
001110
001 111

Figs. 10 and 11 are the re
quired input codes fo r t he,

Control-B

The function of the con
trol-B is twofold. The fi rst
thing that ha ppens is that
the a larm is shut off. The
next thing is that memory is
searched for d ata . ' If no
data IS fo und, t hen line
1025 is printed. If some,
da ta is fo und, it is then read
out via lines 1030 th rough
1045. It shou ld be noted
that some time will be lost
when a control- B is used
and there are several differ
ent items to Iist. This is a
small prob lem because the
services of the b urg la r
ala rm are usua lly ove r
when this fu nc tion IS re-
q uired. '

HI
HI

HI

HI

HI
HI

U10 Interconnect Pin
16 15 14 13 12 11

, elmal
Input

o
9

10
11
12
13
14
15
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Mlseelleneous

All res istors are '/. Watt. Capacitors are in uF and erectrorvt
res are marked wi th a + .Circuit-Stik proclucts are available in
most parts houses or directly from Circuit-SUk, PO Box 3396,
Torrance CA 90510. All components ean be purchased from
Godbout or James or from other advertisers in this magazine.

Parts List

Used For Remar1l.s

Voltage suppressors across relays
CR1 through CR12 l00-mW zeners

13 NPN 01 through 0 14

Any PNP typ e for 016;
not shown In Fig. 6
2N2222 or equivalent

Voltage comparator

Pin 6 and 8 to Vss

Unused inputs to Vss
1 4514B substitute
Unused Inputs to Vss

+ 12-volt DIP
+ tz-von DIP

ut and U8
U2 and U3
U4 and U7
U5 and U6
U9 and un
U15 and U16
uts
Ul 1 and U12

Reiays

10 SPST
1 OPOT

Opamps

2 lM311 U13 and U14

Diodes

11 lN914
12 10 V

Transistors

2 PNP 01 5 and 0 16

Oty.Type
Ie.
2 4050B
2 40428
2 40788
2 40688
2 40018
2 4028B
1 4555B
2 4098B

are laid on a plastic mat to
prevent current le akage
through concrete or wet
wood. The entire plate as
sembly is then covered with
indoor/outdoor carpet. The
carpe t is glued down to pre
vent slippage.

Summa ry

This ala rm system has
been in operation for about
one year. Various fo rms and
layouts have been used and
as yet only two false alarms
were sounded . Both of
these were caused by poor
solder joints. Power for this
alarm is taken directly from
the H8 +16- and +6-volt
bus . Any source which will
provide approximately 500
rnA (alarm on) will work.
The system is built with
CMOS devices and req uires
less than 1 mA for norma l
operation.

1 hope you enjoy the
same peace of mind that I
do, should you try this svs
tem._

Aluminum frame win
dows and doors are the
hardest to wire. If the win
dow or door has an alumi
num frame but a wood cas
ing, the same method as
used above can be used ex
cept that in this case the
aluminum frame takes the
place of the small plate. If
both the frame and casing
are aluminum, the best
method seems to be mount
ing the screws on a sma ll in
sulated block. Careful at
tention should be given to
mounting so that an occa
sional open or always short
circuit will not develop.
Conductive tape can be
used on windows if necessa
rv. This tape is available
from Radio Shack. In any
case, use care to conceal
the wire. A single wire can
be used to loop around one
side (zone) of the buildi ng
with the re tu rn being
brought direct ly back to the
source (de tec tor enclosure).

The galvanized plates

",.

=
II

TO ORDER: See your
..44S local instant Software

dealer or call Toll -Free
I -BOO-258-5473 onIn'!I only

In New Ham psh ire 1-603-924-7296
Mon,-f"rt. 8.00 am-4 30 pm E,S .T .

Com puter Aided Design (CAD)is one of the newest
of the applications of microcomputer technology.
T HE ELECT RONIC BREADBOARD permits the
design and a nalysis of analog circuits. It can be
used to evaluate voltages. currents. impedance
and the frequency response of any circuit.

This package is ideal for audio component repair
men. ham radio technicians. hobbyists. electrical
engineers. telecommunications engineers. audio
philes and students of electronics. Plug it in and
slice away a lot of guesswork.
0287R Modell & III Level II 16K $49.95'

~he Electronic
Breadboard

o

ntSof
PETE RBORO U GH. N.H. 03458
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DEBCO ElECTRONICS
P. O. BOX 9169 DEPT. C

CINCINNATI , OHIO 45209
Phone: (513) 531-4499

$34.95

RAPID 1/ CHARGER

NICAD BATTERY
CHARGERS

Ou r NEW AC version of th e Aapid Mobile Charger. Charge
your handheld rad io in 2-3 hours . Will not o verc harge
batteries due to th e same automatic shut-ott c ircuitry
found in our Rapid Mobile Charger. The input is equipped
With a Ul approved transformer and the output with the
appropriate ch arging plug . No adjustmen ts necessary!
lEO indicator shows current is flowing and all the pro per
connections have been made. Models available for
Kenwood TA2400. Yaesu lO7A, Tempo 51 . 52. 54. 55,
San tec HT1 200. Wilson MKII and MKIV.

$49.95

RAPID MOBILE CHARGER

TERMS, US & Canada add S'llo shipping. handling and insurarn;;e.
All others add 10'11> (2O'li> Air Mall). COD add $2,00 COD lee, Ohio
residents add 4'h'lb sales tall . VIsa/Mastercard welcome.

Satisfaction Guaranteed
10 day unconditional guaranteel II you are not satisfied with this
product, return it wi thin 10 days in original condition and we will
refund your money (less shipping & handling).

Dealers please mqutre

Charge your handheld radio 011 12 volt sou rce in 4-6 hours.
Wi ll not overcharge your batteries due to automat ic shut
a ll circu it ry. Equipped with cigarelle lighter p lug on the
input side and the appropriate Charging plug on the output
side. Cord lengths allow lo r convenient use while
charging! Models available for the KenwoOd TR2400.
veesu lO7R, Tempo 5 1. 52, 54, 55, Santee HT1 200, Wilson
MKII and MKIV. Other models available also. Please ca ll o r
write lor more info.

....31..1. I ••

The Idiot' s Guide pull s no punches and doesn't 'snow' you
with nonessential s, but it does unlock some DXers' secret s;
for example: How to OSL, What to say, Where to place you r
antenna, How much power to use, Whose awards can you get,
Why and When 10 use SSB or CW, and much more . . . th ings
thai you need 10 know, and info rmat ion that Honor Ro ll mem
bers had to learn th e hard way.
So Bash says, why be a du mmy when you can be a real lOIOT
with this book? (You' re gonna make me jealous if you suc
ceed. 0 1course, but wa ht the heck . .. )
THE COMPLETE IDIOrS GUIDE TO OX is available at deal ers
nat ionwide fo r only $12.95, but il you can' t stand to wail, send
BASH $14.45 (which will cover First Class postage, and Dick
packing th e book with his own crafty hands). Oh yes, jf you
live in carncmta. please include 64¢ more lor Sales Tax.

BASH EDUCATIONAL SERVICES, INC.
P.O. Box 2115

San leandro. California 94577
(415)352·5420

DicK Bash says you need THE COMPLETE IDlors GUIDE TO
OX (by Stu Gregg. NF4Z) if:

OX IDIOTS ARISE!

1275 N. GROVE ST.
ANAHEIM. CALI F. 92B06 (714) 630-4541

••

21.000- 2 1.4 50 MHz
High l OW (PEP) low ZW (riP), VFO luning ; norse blanker, f ine
tune SB. KHz :t CW o t t-sen digil al h f'quency counter. 13 .8V de
@ 3A. neganve ground; L 9 .5" ' II W 9" K H 2.5" , weight (Z.3 kg)
5.7 Ibs.; mobile mounting bracket .

Int roductory price S2 89.50.
Ask yo ur dealer for a oemonsrreuon.

NOT[; Price . specifications subject to change wilhout nonce
and obligation .

... you think IRC ~.n. Intem. tlonal Red Cross
••• you· ... I tIII working on ),our DXCC
... you think WAC means. fem." .rmy~
... you' re not • BIG GUN (yell
. .. you think that 'SlIm' is Just . skinny ham

ALL NEW
t 5 Meter Mobile CW &. USB
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NEW PRODUCTS FROM HAL-TRONIX

HAL-TRONIX
P OBOX 11 01

SOUTHGATE, MICH . 48195
PHONE (313) 285-1782

TOUCHTONE DECODER krrS
HAL 567·12 : single line In . 12 lines o ut. complete wit h

2-sided plated-through G- 10 board and ell
components. Uses seven 561'50 and three

7402 ' 50 ,. . , $39.9 5
HAL 56 1· 16: single line in . 16 li nes out, complete with

2·sided plated-through G-l0 board and a ll
components; Incl udes 22-pin edge connector .
Uses eight 567 '50 and four 7402'50. (See con
struction article in April 198 1 Rad io &. Elec-

tronics for complete w rft eup.] $69.95

TOUCHTONE ENCODER kITS
HAL ECD-I l: 3 )( 4 twelve-character encoder util izing the

leM 7206 Intersi l chip . Kit comes complete
with both LED and audio-coupled OUtputs
(speaker Included). With aluminum anodized

case $14.95
HAL ECD-16: 4)( 4 Sixteen -character encoder ut ilizing

the ICM 7206 Intersil chip. Kit comes corn

plete wi th LED and audio-coupled output s
(speaker included). With erumtnum anodized
case $39.95

1304 MHz DOWNCONVERURS
Frequency Range 2000- 2 500 MHz
2304 Model I: Basic three-stage. le ss case
and connecto rs $49.9 5

2304 Model Z: Three-stage , includes preamp. w ith die-cast
case and connecto rs $59 .95
2304 Model 3 : Wit h high-gain preamp. die-cast case and
connectors $69.95
The above models comp lete w ith high-quali ty drilled PC boards,
all electronic c omponent s. etc.. with I S-pag e manual.
Note: Any of the C\bove. factory wired, $50 <lddition.al

roWER SUrPLIES FO R THE DOWNCONVERTERS:
Power supply kit 1# I , less case and connectors $ t 9.9 5
Power supply k it 1/ 2. includes case &. connectors ,.. $14.95

Power supp ly-already built . complete $ 34.95
PARTS FOR THE NTSCRF MODULATOR FORCHANNELS 3 . 4 . o r 5.

This Is not a complete k it. The hard-ro-ger parts Incl ude
t he LM-1 889 . the .08 microhenry tank coil . the 7-14 micro

he nry ad justable coli. the 10 m lcrohenry RF coli. w ith sene
mane (no PC board) as used in Bob Cooper 's satellite TV
receiver. Rea l buy at ,$5.95

SHI....ING INF OIll .....TION
ORDERS OVER S2000 WILL ee SHIPPED POSTPAID ExCEPT Ort ITEM S
WHERE ADDlTIOrt "'L CH...RGES ARE REQUESrED 0 '" ORDERS LESS HiA'" • 0.
S2000 PLE...SE INCLUDE AODlTIOrt "'L S1,50 FOR HANDLING AN D MAILI"'G • c /
CHARGES SErtO SASE FOR FREE FLYER c (jJ. r L",-" .

"HAL" HAROLD NOWLAND
W8ZXH

((ELEGANT"
DESIGNED FOR THE PARTICULAR HAM.

CLUTTERFREE CONSOLES

PRICES START AT $203.35
SEND FOR FREE BROCHURE

ICLUTTERFREE MODULAR CONsolES P.O. BOX 51 03 TACOMA. WA. 61405 (206) 151 11111
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--OTHER STUDY GUIDES--

R THE NOVICE----.

" BACK BREAKER"
t3 + WPM - CT7313- Cooe groups again, at a l)risk t4
per 00 you will be at ease when you SItdown in front o f the
stooy-eyed goYfltnment inspector and he starts sending
you pialn language at only t3 pe" You need this extra
ma'gln to overcome lhe pa nic which IS un iversal in tne
test SItuations. When you 've spent you, money and time
to lake the test. YOU'll thank heaven you had this back·
brea king tape

'·COURAGEOUS"
20 + WPM - CT732Q- Cooe is what gets you when you
go fm the Extra class license. It IS so embarrass ,ng to
paOlC out just because you clldn't prepa,e yourself with
th iS tape. Thou~h th is is oniy one word faster, the code
ll roups are so dol1icu lt that you ' ll almost fall as leep copy
Ing the FCC stull by compaflson. Use's. ,eport that lhey
can't believe IlDw easy 20 per 'eall y ISWIth th is fantastic
one hour tape

"THE STICKLER"
6 + WPM _ CT7306_ This is the practice tape for the
NOVIce and Technician licenses,. It is made up of one
solid hour of coo e, sent at the off'cla l FCC standard (no
other tape we 've heard uses these standards , so many
people flunk the code when they are suddenly-under
pressure~faced wllh .characters sent at 13 wpm and
spaced tor 5 wpm), Th's tape Is not memorizable, unlike
the zany 5 wpm tape, since the coo e groups are entirely
,andom characters sent In groups of five.

" GENESIS'·
5 WPM - CT7305- This is t he beginning tape fOf peop le
wIlD do not know the cooe at all. Il takes them through
the 26 letters, 10 numbers and necessary punctuation
complete woth prac tice every.step of the way using. tllli
newest blitZ teaching teChniques. It os almost m"ac ·
ulous! In OOe hour many people_ including kids of ten 
are able to master. the ccoe. The ease of lea,ning gives
ccenoeece to beg'nners who mIght otherwise drop out

18CODE TAPES
ANY FOUR TAPES
FOR $15.95!
$4.95 EACH

NEW, UPDATED

EDITIONS OF OUR

STUDY GUIDE AND

NOVICE STUDY TAPES

FAMOUS NOVICE LICENSE

ee- .,
" "",P' ,

, ,< , ",Jx. ?';-...:

SPECIAL OFFERI Both Novice License Study Guide and Novice Study
Tapes $19,95, Order NP7300.

_ NOVICE STUDY GUIDE- SG7357- by Timothy M. oemer N$AK. Here Is the most up to date novice
guide available, It 'S complete with information about learn ing Morse Code, has the rarest FCC
amateur regUlations and the current FCC app lication forms. This gu ide is no/ a question/answer
memorlZat,on course but rather ,t emphaSises the pract'cal s,de of \letting a ham I,cense and putt,ng a
stat ion on the alf. it reflects what the FCC expects a NOVIce to know Without page after page of du ll
theory. The most current Intormahon st ili available at last year'S proce. $4,95

_ NOVICE STUDY TAPES-CT73:Xl-- 11 you are just getting started in ham radio, you'lI Hnd t hese
tapes Ind,spensablel ThiS up-to-the-m,nute r!!Vlsion of the 73 StUdy Course is the perfect way to learn
everything you need to breeze through the Novice Wfltlen exam. Thoory, FCC reguiati ons. and
operating sMls are all covered, and you'll be amazed at how fast you learn using these tapes !

Once the test is bellind you,. these tapes wili go rig ht on being useful, because they arepad<ed with
the latest ,n lormatlon on setting up you r Own ham stat ion, and gelling on the ai,

Thousands of peopie have d,scovered how easy learning from cassette can be-order now and
enter the tascinatong world o f ham radio' _Set 01 3-$t5,95,"

ScientIsts have proven tMt you learn faster by listening than by read ing because you can playa cas
sene tape over and over ,n your spare tIme-even whIle you're dm"ng! You get more and more info
each time you hea, it. You can't progress Without so lid fundamentals. These three hou,·long tapes give
you all the basics you 'lI need to pass the Novice exam easily , You'll have an understand,ng of the ba
sics which wiil be invaiuable to you for the resl of your life! Can you afford to t a~e your Novice exam
without fi rst li steni ng to these tapes?

_ EXTRA CLASS LICENSE STUDY GUtDE- SG106O
aetore going for your 1 " .2 call , it pays to be a master of
the Extra crass electronics tll-eor)'. This study guide is
the logical eKtensioo of the 73 thoor)' course. All the
theory necessa.ry to. pass the exam.is presented. Anten·
nas, nanemrseton lines, swr are dISCUSSed, as well as
noise, propagation, and specialized commun ication
techniques, r hls book is not a classroom lecture or
memor ization gu ide, but rather a logical presentation ot
the material that must be understood before attem pting
the Ext ra exam. Save you rself a return trip to the FCC
and try the 73 method first ! $5,95."

_ADVANCE D CLASS LICEN SE STUD Y GUIDE 
SG1081 -Ready to upg,ade you r iicense? To prevent
ret a ~lng t he FCC t heory exam, you need t he 73 "doanc·
eo lheory guide. SSB, antenna theory, transmitters, and
electronics measuring techniques are covered in detail
in th is easy·to-follow study guide. Speci al modes and
techniques , such as RTTY, are etsc treated. An engineer.
ing degree Is not necessary to master the " dvanced
theory-try th is book before visit ing the examiner's o f
fice ' $6.95. ' (PUb lished by TAB Books previous 10recent
changes in FCC exam matertal.}

" OUTRAGEOUS·'
25+ WPM - CT7325- This is the tape for that small
groupof averach'eving hams.who wouldn't be content to
somply satisty the code rI!Qutrements of the Extra Class
lic ense . ir s t he tooghest tape we've got and we keep a
permanent h ie of hams who have maste,ed it. Let us
know when you 're up to speed and we'll insc, ibe yoor
name In 73's CW " Hall of Fame. "

-SSTVTAPE-

FOR YOUR HAMSHACK- _ SLOW SCAN TELEVISION TAPE- CT7350- Prize
wi nning programs from the 73 SSTV contest EKcellent
for Oemo! $5,95,"

Style ,Y -'S.:;ty le w
SToooo-5ingle back issue before July 1980., .... $3.00
5T025O-5ingle back iss..... aher July 1980.... ,,$3.50
STQ500-5 your Choice. , " .. ,,$8,75
5nooo-1O you, Choice. .......$14.00
5T2500-25 our cllD lce.. ... .... ... ..... .... , $12.00
5T2501-25 your c hoice. ,...... $25.00

_ BACK ISSUES- Complete your collection: many are
prime co llectables now, claSSICS In the t ield ! A fUll cot
lectio n is an invaluable compendIum of radio and erec
ecmce knowledge '

BACK ISSUES

swte X

.W2NS OI /

tv
II ," ' O MI .·II

W2NSD/l
• aSL CARDS- 73 turns out a fantastic se,ies o f QSL

cards at about ha lf t he cost 01 having them done else
whe,e because they are run as a f,lI·in between pr int ing
books and ot her ilems in the 73 Prin t Shop. 250 Style
W-QW025O- to' $8.95": 500 Style W_OW05OO_for
$13.95 "; 250 Sty le X- QX025O- tor $8.95 ': 500 Style
x -QX0500: 250 Sty le Y-QY025O- !or $8,95"; 500
Style Y- QY05OO-for $13.95." Allow 6- 12 wks, for
delivery.
_ LIBRARY SHELF BOXES_These sturd y white, cor
rugated, dirt· resistan t bo xes each hold a fu ll year of 73.
Kilobaud M icrocomputing or80 Microcompu ting. W it h
your order, request sell ·st lcking labels for any of t he
follo wi ng: 73. IW obaud Microcompu ting, 80 Microcom ·
putmg, CO, OS T, Ha m RadiO, Persona l Compu/mg,
Radio Electronics. IllIerface Age, and Byte. Order 1
BX1000- for $2,00': orcer 2·7- BX2002-tor $1.50
each ': order 8 or more_BX1002_for $1.25 each',

MAGAZINE

_ FREE BACK ISSUE CATALOGS a,e yours for the ask
lng, , . specify 73 Magazrna, Kitobaud Microcompu tmg,
andlor 80 M,cfOcompulrng back issue catalog when you
send you r name and add ress to us on a postcard

BINDERS

_ Preserve and protect your collection for a lifetime '
Order these handsome roo binders with go ld lenering,
$7.50 for 1, 3 for $21 .75, 6 for $42,00. IPostpaid within
USA, please add $2.50 per order outside USA,) Checl!; Or
money orders only, no phone or C.o.D. orders. 73
Blndel1l, P.O. BOK 5120, Phil ad<l lph ia, PA 19"1.

° NOTI:-_ Abo• ., .ddr.... fo~ Bln4en only .

'Use Ihe order card in this mag azine or itemize your order on a separate piece of paper and mai l 10: 73 Radio
Bookshop _ Peterborough NH 03458. Be sure to include Check or detailed credit car d in form at ion. No C.OD. orders
accepted . " Ii orders add $1.5O handll ng, Please al low 4-6 wooks for del ivery, Questions regarding your order? Please
wri te to Customer Service at the aboYf! aodress.jpncee subject to changeon books not pubfished by 73 MagaZine.)

FOR TOLL FREE ORDERING CALL 1-800-258-5473



a VOl. I COMPO NENT TESTERS_ LB7359 _ , . ,how
to bu,ld t,,,,nSlStor teslers 181, diode teste,s (3). IC test
e's ~31, vo ltmele,s and VTVM s (9), ohmmetefS (8 d iffer·
en t klnds f, ,nduclance (31. capacity (Ill, 0 me as"'e·
ment, crystal checking (6), lem perat "." ~2), au'al
meters lo r the bl,nd (3) and a ll soris 01 m,scellaneous
dat'" on meters, . ,using l hem, mak,ng them more ver·
satue. mak,ng stand..rds. Invaluable t>ook. 1.4 .95. '

a VOL II AUDIO FREQUENCY TESTERS- 181360
... J8m packed .nh all k ,nOS ot audoo IrllQUel'lCY tesl
IQu'pmer>l. tl yo,..-re ,nto SSB. RnY. SSTV. etc .. th is
IlooI< is a must lor YOU ... a IlOOd boo!< lor hi·" illddiets
"'nd e.per,menttlfS. too' 1.4.95.·

a THE PRACTICAl HANDBOOK OF AMATEUR RADIO
FM REPEATERS- BK11I15- by eu PaSlernak WA6ITF
(aulhorof 73 Magazonesmonth ly column "look,ng West' )
t ~lS is t~e tx:>ok for t ~e VHFIUHF FMer, comp,led from
mateoet subm itted by ooer a ~und'ed Ind,oiduals, clubs,
orgafl ' lalions and equ ipmeot ma nufacturers. A 'most
haoe'· to' ~ou , ham shack sheH $ t2.95.

HANDBOOKS
FOR THE
HAMSHACK

a VOl. IV IC TEST EOUIPM ENT-l87362-8ecorne a
trouDleShQoI,ng wlZa,d ! In IhlS .ourth volume 01 I"e.73
TEST EQUIPMENT L1BR...RY ale.2 home const'uChon
projects l or building test lIquipmenl to work w ,th you,
ham stat,on. and 10 serv,c ,ng d,g ll"'l eQu'pment Plus a
eumulallve lOde" la , al l lour vo lumes for the 73 TEST
EQUIPMEN T LIBRARY, 14 95 ,'

a RF AND DIGIT ...L TEST EQUIPM ENT YOIl CA N
BUILD _ BK10<14_RI burst , lunction, square waoe gen
erator s, var iabie length pulse ge nara to,s- l 00 kHz
ma'ke', 1·1 and If sweep gene,ators.aud io osc, afl,f s ig·
nal injec tor. 1.6 104 Hz synlhesizer, dig ita l feadouts for
counters, severer counters , p,escalar , microwao e
meier , ere. 252 pages, $5,95.'

e VOL III RADIO FREQUENCY TESTERS_ 187361_
RadIO freqlJO!'flCY waves. the commoo, denomi.,.tor 01
...ma'.... Radio. Such items as SWR. aotenna im
pedance, line impedance, rf output iIInd held st'engltl;
delarled ,nstrucllOns on lest lng lhe. "ems ,ncludes
se<:loons on sogna! .0"""'..10tS. crystal Cal,DratOtS. gnd
e,p cscmatces. f'IOI5e generatOtS, e"""""" lOads and
much more, 1.4,95.'

a THE TEN METER fM HANDBOOK- BKlI90- Dy Boll
He,II(,9£ID. ThIs handboOk haS been pulll,shed to help
I"" 1,,1'1 meIer enlt'us,ast leam more aboul the many
methods 01conversionS ancl tucks that ..a used to mak"
e..st,ng units ....or!< bellllf , JOIn the g'eat ··I,nkare<S·· 01
lhe world on ten f M and enJOY " ," fant &!ll ,C amount 01
lun in communicating w,t" amateur st atKlfls worldw ide
on len meter fM, 1.4.95.·

--The 13-
Test Equipment

Library
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a lC os....MP COOKBooK_BK1028_ Dy Walter G
Jung. eov",s not only l he bas,c l heory of the IC op ..mp
'1'1 g,eat delall. but also includes over 250 praChcal en·
cu,t appl l<; ahOl'lS. I.berally ,1Iustrat ed. 592 pages,
5 '1>" 8'11, soltbound. $14 .95."

a TH E POWER SUPPLY HANDBOOK - BK13O!1 
Need a power supply Ia< '" gadget you're building? In
the POWER SUPPLY H ANDBOOK there are dol ens
,.,..dy·lo-bui ld , piUS deta,led steps for designing your
own. There are ci rcu its and parts lists l or all ki nds 01
supplies, rang ing Irom simpl e DC t~pes to highly
stablll regu laled versi ofls. II you need a circu i t 10 Can·
vert a DC ooltag" to . higher Or lowe, voltage, turn DC
in to AC , or AC to OC-Ihen this is t he book you neild ,
W ith more than.oo p ages, you should be abre to lind
just t~e c ilcu i t you need , Wil houl a do ubt one 01.the
best powel SUPf ly source books ava ilable, comp" ed
by the editor s 0 73, $9,95 ,'

-
NEW!
e WORLD PRESS SERVICE FREQUENCIES_ BKl 202
---tly Tr.omas Ha"ington, can't wa it 10 h"a, the _.
rong news. or ar. you wondering about the ne....s tha t
IOu a,en'l hearong? Rece;"" by Rad iO Teletype (RTTY)
iIlI Ihe ....Of1d ne ....s a"" linancial happenings Irom the
\IIIOrkl capilols on a 2. /lou, a day ba sis.This bool< gi.."
IOU the " eq uencles and l imes 01 broadcasl 0 ' llUCh
ne ....s H<Yicea as AP. UPl. Reuters, TASS, VOA ",nd
London Press. Also included is an Introductiorl to
RTTY .... ,tt. inla<m.atlOn on equIpment. anlenn ",s. abbr.
..",toons_ _ rythlng you need to get sl arted in RTTY
115.95·
e THE NEW WEATHER SATEllITE HANOBOOK _
BK1J83_ by Or. Ra.lph E. h ggart WBllOOT, Here IS the
comp.etely updaled and 'l!'I1sed edIt Ion oon lalnlng ",II
the onlorm"' IIon on the most sophistIcated and e\lect,,,,
spaC"Clah no.... '1'1 orbol. Th,s boo!< serves bolh tile e.·
perienced amaleu, satelli le ent"usiast and l he new
comer. II 'S "'1'1 ,nlroducllon to satelli le w..tch,ng, P<O"
\/ld,ng a ll the ,ntormat,on ,equned 10 const,uel a c0m
plete aM h ,g~ l y e\l ecU.., ground st ..l ion. Solid hard
wa 'e d_gns and all themstfUClionsnecessary to oper
ate t"eequ 'pmenl ara merccee. Fa, e.per,meoters wno
are operal'ng st al,ons, Ihe fx>o.k details at! prOCedu'es
necessary 10 modi ly eqUIpment la' the new ser,es o f
spacecrart. Amateu, weat"er satellile aCliv'l~ repre
sents a unique b lend of interests encompassi ng erec
tromce. meteorOlogy and astrcoeuttcs. Join t~e pr lv"
leged few In wat ching t~e spectacle of earlh as seen
trom space on you r own monlloring equipment. $8,95, '

a MASTER HANDBOOK OF HAM RADIO CIRCUITS
BK t033- Th's is an lIn<;yc loped;a 01 amateul radio c i,·
cults. ,ieaned Irom pasl. issues of. 73 M aglu me aM
careful y selecled accorcllng to appll<;lluon. You ' ll hM
many you·ve n.,.-er _ belore, some new t....iSIS on 1M
I ried ancllrua, and several that have boon long lorgol1ft1'l
bul are ~I worl" .-membenng, Whefe your inleresl
ranges lrom ragce-ing 10 EME. I.om CW to IIlow-acan
TV. from OK 10 oounly rets, tIlis handbool< ....,.1 be •
wlllcoma iIIdd.l iOn to your shacl<. $8.95·

a OWNER REPAIR OF RADIO EQUIPMENT- BK731Q
Dy f 'an!< GI_ K6RO He..fS a bool< l hal "",11 leach you
" 1'1 approach to l fOUDIell/'IOOIillg it llOul a Sf>aCk l ull 01
tesl eqUIpment. Wntten on a OiI fT.." non-mathema ltCal
s lyle, il . ,1.ancoufaoe you 10 successlully h. YOU' own
rig problems 80 10 90 .... 0 ' It>e l ime. E...... i l you don't
....ant 10 IiI, you can learn a lot .bout how t"ings _
and la,l. Add 10 your IIDrary .."" personat " . pertlSl!l.
$1.95. "

TltE •
c:ort IEST
COOKBOOK...._-

THE 13 TECHNICAL LIBRARY

_ THE CONTEST CooKBOOK-BK7308_rllYea ls the
secrel s of the contest winners (Domestic , OX and
spec ialty COflt8'5tSJ, complel" wil h photos afld d iagrsms
at equipmant usad by the top SCOrei'll, Find out how to
make t50 contac ts in one hour. $595 '

eBEHIND THE DIAL- BK7307- By Bob Grove Get
mo<e tun out at shortwavel1sten ing wilh thi s mteeest
Ing guide to receivers, antennas, f,equenc"" and In

terference. $.4.95, '

II THE CH ALLENGE OF 160- 8 11. 7309 - 1$ Ihe newest
book in It>e 73 technical library, dechea led to 160 meter
O98181,ng. 5 1Dun n provides a ll nee811sary inlO/mal ion
to 11,,1 s tar ted on t tl is unique band. The, an.,mporl anl
antenna and ll'OUnd s ystems .r. descrobed ,n dela,L
The introduction conta,ns Inlerestn'O p"Otos 01 S tew
Per..,..s (lhe King of l 6Oj allack.Thi. r" le<ence i•• m,,,.1
101 new aod e_ peroenced "Top e..,.," QPefaIOfS. Pn ce:
Sot 95.·

II sse ,.THE MI$UNDERSTooD "'ODE- BKTJ51- by
James S. WIlson. SIngle ~nd TransmiSSion • .•
thouHncI. 0 1uS use ,t eo'llfY day, yet il ' ........one of the
lust uoderstood f<lCela of _1_ radIO. J . 8 . Wilson
1lf_1$ _ al met hods at ~nd !l8'*iIItiQn ......
ply illustrat ed with c:haf1S atld schematic., which iIl
enallle the ambiliou s readel' 10 COMtn.ocl h.a ow nllide
~~ate.-. A mUllt te.- the techniull ly_ iOUllhams,
~50. ·

e PROPAGAnON WIZARD'S HANDBOOK _ BK7302_
by J H. NeI$OI'l. When :sunspola riddled the """kIwide
eommunK;atiOl'lll ""t...-orl<ll ct me 194O"a, JOlm Hero)'
Nel$Ol'llooked 10 the planets Ie.- Inansw",. The result
was a l heoly 01propagat H)n Ie.-ecaslillg based upon if\
t" rpla""lary align ment thai made I"e author Hie most
reli able rceecaste- in A"-I<;a today. Tile bOOk provides
afl efl l ighteoed look at commUflicetiofls past. present,
afld lutu'e. as well a5 t&;lchl llg the art 01 propagation
lo'acas tiflg. $6.95.'

aTOOLS , TECHNIQUES FOR ELECTRONICS
BK7348-by A. A, Wick s is afl easy·to-understand booI<
wri1tefl for the beglflning k it boHd"r as wall as tha ex·
pariaoced hobbyiSt. II I\IIS numel'O<lS pictu'as and
desc,iptions of lhe sale and oorrecl ways 10 use basic
afld specialized lools to- erecncme projecis as well as
specIa lIZed melal worlc.l llg tools and tha Cheml<;al aids
w"ieh are used i fl repair shops. 1.4.95.·

------
CONTESTER
THE
FOR

· Use the ord", CIld in t,,;s m agazine or ,tam!ze your order on a sepa,ate piece 01 paper and mail to ; 73 Rad io
Bookshop a PetarbofOugh NH 03458. Be sure to include check or delaillld creon CI'd into.mat,on. No C.O,O. orders
..ccepted. All ord....s add Sl .5Ohend ling . PIN . ",l low 4--6_5 lor del 'very ,OIJesl ions'aga' dlng your order? Please
.....,tll to Custom", Service at Ihe above add..... (PrIces SUDleeI 10 change on bOI'lkanol pl,Iblisheci by 73 Magaz,ne,)

FOR TOLL FREE ORDERING CALL 1-800-258-5473



ANTENNA BOOKS 5 NEW ANTENNA BO OKS

_ HOW TO DEFEND YOURSELF AGAIN ST RADAR-:- BK1201- by Bruce F. Bogner and James R Bodnar, a leWyer
and radar erperl. ThiS ecc« g"es you the ammunit ion to chal lenge the radar rev,dence,'· that usually leads 10 a
8lleed ing con_lctlon, The major part o f the ecce detaIls the Inner WOrkings 01 radar -you II become more of an ex
pert than most police ollicers and judges, The rematncer 01 the book oulHnes how to defend yourself ag.unst a
speeding IIcket-:- the obSErr_ations, measures end testImony you must cbtam to defend yourse l f WIthout the help 01
a laWyer, The Price is a lot less than a flne' $6,95'

_ VH F ANTENNA HANDBOOK~BK1366~The NEW
VHF Antenna Handbook detaits the theory, design aod
construction o f hundreds of different VHF and UH F an
tennas, ,. A peacncar book written lor the a" ,(age ama
laU( who ta kes joy In building, not full of complex lor
mulss lor the design e"'Olin....r. Packed with fabulous an·
tenna projects you can buIld. $5.95,'

_ THE GIANT BOQKOF AMATE UR RADIO ANTENNAS_
With the GIANT BooI< of Ama teur R.dio Antennu 
BKI1()4_by your side, antennas wHI become the least 01
your worr ies. o....r 400 pages 01 desIgn Ideas, thoory and
relerence data make this ecc« l ive up to its title, The 1
chapters co"",," l!\f9rything from. basic antenna thoory
through deSigns for DIY accessories,as well asdozensol
antenna desl\lns. Whether planning to build or buy,
design or edrmee. test or enJOY a ham anteona-ctms Is the
boolI 10' you. From the entoes of r.J. published by Tab
Books, $9.95,'

_ 13 DIPOL E AND LON G·WIR E ANTENNAS_ BK1016
- by Edward M , Noll W3FQJ. This is the f irst ccuecuoo
o f _irtua lly ....ery type of wire antenna used by ama·
teu rs. Includes dimensions, configu,ations, and de
tailed construction da ta for 13 dl f lerent antenna
types. Appendices describe the ccnstructron 01 noise
bridges, line tuners, and data On meaaurlng resonant
frequency, _elocity fac tor, and Swr. $5.50. "

_ PRACnCAL ANTENNAS FOR THE RADlO AM ATEUR
_ BK1015_ A manual describing how to equip a ham
station with a sui table antenna. A w ide rangeol antenna
tootcs, systems, and accessories are presented gl_ing
the reader some food for thought and practicel data lo r
construction. Designed to aid the erperienced ham and
n""lce as well. Only $9.95, '

• ALL ABOUT CUBICAL QUA D AN TENNAS (211od 801·
11<M'1)_ BK I 196_ The "Class ic" on Quad design, theory,
ccnetrucncn. and operat ion. New 2nd ed ition cootams
new!eed and matching systems and new data, $.4,75 '
• BEAM ANTENNA HAND BOOK (New 5th edi llon)_
BK 1197-Vag, beam theory , construcuoo anc opera lion,
Informal ion on wire beams, SWR CU"'''S and matching
systems. A " mus!" lor serious OXe's . 55.95"
. VH F HANDBOOK FOR RADIO AMATEURS- BK1198
- Conta ins inlormation On FM theory. operation a nd
eQuipment , VHF antenna design and construct ion. satet
hle-EME, and Ihe neweSI schc.etate Clfcu,ls. $6.95 '
e THE RADIO AMATEUR ANTENNA HANDBOOK
BK1199_AII about w ire antennas, beams, tuners,
balun.., coax, fad ials. SWR alX! towers. cree- and com
crete informat ion, $6,95'
_ SIMPLE, LOW,COST WIRE ANTENNAS FOR RADIO

AMATEURS- BK1200- AII new data and e_erything you
want to know abou t low·cost, multi-band antennas. inex
pensive beams, "in..sible· ' antennas l or hams In
"tough" locaf ions. $6.95"

COOKBOOKS
_TTL COOKBOOK- B Kt063 - by Donald Lancaster.
Explains what TTL is. how it works, and how to use it.
Diacusses p,actical applications, such as a digital
countw and display system,e_ents counter. electronic
stopwatch, digi lat _011 meter and a digital tachomater.
$9.50.

_ CM OS COOKBOOK - BK 1011- b y Don Lancaster.
Details the applica tion of CMOS, the low power logic
family suitable for most apphcalions presently
dominated by TTL Required reading for e_ery serious
digital experimenter! $ I 0.50. •

_ TVT COOKBOOK -BK1064-by Don Lancaster.
Describes trle use 01 a standard terevtetcn recel_er as a
microprocessor CRT terminal. Expla ins and describes
charac ter generation, cursor corn-er and Interface In·
formation in typical, easy-to·understand Lancaster
style. $9,95,'

SPECIAL OFFER
Ch ar t of

UNITED ST A T ES AMATEUR
RADIO PRIVILEGES

b y cla. a of Ileen.., . emlnlon type. and fr IO·
q ..eney fr om 160 thrll 2 m e t e u , Incilld l"ll pro
vision for the n ew 30 , 1 7. and 12 m ete r bands.
T bls 2 2 ,,28 In , twelve-color c bart Is the fir st
of Us kind to be both In for mative and decor . ·
tlve. S3 .OO vallie . only S I .9S wit h the pu.r_
e ha .e of 1 Dr more book. from t he Rad io Book
sh o p. (8 llp p llea lI.mted. order now. )
CH 1'3oo S 1.9.5 .

s-\,n"i

_ WORLD REPEATER ATlAS-BK1315--Comp letely up
dated, 0"'" ZXl pages of ,epeater listings are mdexed by
location and frequency. Mo,ethan 50maps plnpomt 2lXXl
repeate< locations throughOut the USA. Foreign listings
mclude EurOlle, the M iddle East . South AmerIca. and
Alrlca $4.95"

_THE MAGfC OF HAM RADI0 - BK7312- by Jerrold
Swanl<, WBHXR t>egins with a brief history of amateur
radIO and of Jerry's m_OI_ement in II. Part 2 cereus many
of ham reoe's herOIC moments, Hamdom's close nee
with the continent of Antarct ica are the SUbject 01 Part 3.
In Part 4 the strange and humOfous sides of ham life get
their due. Ar>d what of the lulUle? Part 5 peers into the
crystal ball, $4.95'

_A GUIDE TO HAM RADI0 - BK1321- bY LarlY
KahanerWB2NEL What 's Amateur Radloall about? You
Can learn the basics of th is lascinati l1ll hobby with Ihis
excellent beginner's guide. It answers the most freque nt
ly as ked questions In an easy-golng manner, and It
shows the best way .to.go about \letting an FCC license.
A Guide to Ham Radlo IS an idea lmtroduction toa hobby
enjoyed by people around the WOfld , $4.95.'

_WORLD RADIO TV HANDIlOOK 1981, 35TH EDITIO N
-BK1184- This booI< Is the bible of international broad
casters, pro_iding t he only aut horll at l_e source of exact
InfOfmatlon about br09dcasfing and TV stalions world
wide. This 19!11 edition is complelely re_ised, g;';ng
comprehensl_e co_erage of Short, medium end long
wa'ill, 560 pages of _ital aspects of world listening.
$ t6.5O.

••

---MICROCOMPUTER BOOKS FROM 73

' Use the order cafd in this magazine or Itemize your ordSl' On a separate piece of paper and mai l to: 13 Radio
Bookshop _ Peterborough NH 03456. Be Sure to inc ludechecl< or detailed cred it card Information. No C.O.D.orders
accepted, Ali orders add $1.50handling. Please a llo w 4-6 w....ks for dell .....ry, Questions regarding your order? Please
write to Customer Service at the aOO\ll! address.jPrlces subject to change on books not pub lished by 13 MagaZine.)

Some
ofthe
Best
from

"""I<tt.ud I ' iooco I p.JIi1r,;j

_ SOME OF TH E BEST FROM KILOBAUDIMICROCOM
PUTlN G_ BK7311_ A col lection of the best articles that
nave recently appeared In Kilobaud! MICROCOMPUT
ING. Included Is matedal on the TR5-aO and P€T
systems, CP/M, the 908OIl1085IZ8O chips, the ASR-33l er
mlna l. Oata base management, word pmcessing, terl
editors and me structures are covered too. Programmi"9
techniques and hardcore hardware ccostrucncn ptOj
ects lo r modems, high speed cassette interleces and
TVTs are also Included in this large format, 200 piUS
page edition. $10.95.·

_ 4O COMPUTER GAMES- BK1381- FOfIy games in all
in nine different categories , Games for large and small
systems, and e_en a section on ca lculator games. Many
_erslons 01 BASIC used and a wide _arlety of systems
represented, A must lor the serious computer games·
man. $7.95'

_THE NEW HOBBY CO MPUTERS _ BK1340_ ThIS
boce tal<es It from where "HOBBY CO MPUTERS ARE
HERE!" lea_es 011, with chapters on largeSCale Integra·
tIon , hOw tochooae a micrOllrocessor chip, an introduc·
tion to programming, low cost VO for a compul. r, com
puter arithmetic, checkln\l memory boards . ,.and
much, much morel Don'1 mISS th is tfemendous ,alue!
Only $4.95,·

_ UNDERSTANDING AN D PROGRAMMING MICRO
COMPUTERS-BK1382-A _aluable addition to your
comput ing library. This two-part text Includes the best
artic les that nave ap peared in 13 and Kilobaud
Mlcrocomputing magazines on the hardware and soft
ware aspects of microcompuhng. Well-known autr.ors
and well-structured text helps the reader get In_ol_ed.
$10,95'

_ HOW TO BUILD A MICROCOMPUTER-ANOREAllY
UNDERSTAND IT- BK1325-by Sam Creason. Theelec
tromcs hobbyist who wants to bui ld his own microcom
puter system now has a practical "How·To" guidebool<.
This boo!< is a combination technical manual and pro
gramming guide that takes the hobbyist step-by-stl!ll
through the desilln , construction, testing and debuggmg
of a comple te mIcrocomputer system, Must readl"'Ollor
anyone desi ring a true understanding of small comP<Jter
systems. S9.95,"

_ HOBBY COM PUTERS ARE HERE!- BK1322- l f yeo..
went to come up to speed on how computers work ., .
hardware and software .. , this is an excel lent boolI. It
starts with l undamentals and explains the circuite. and
the basics of programming, along with a couple of TVT
construction projects, ASCII-BaUdot, etc. This book has
the highest recommendations as a teaching aid. $4.95,"

FOR TOLL FREE ORDERING CALL 1-800-258-5473



..... __.. .. 39

LisT of
eo,.

...........................136, 147, 162. 180
University Microfil ms. ......180

The Shack Desk ...................... .. IO!'>
SherwOod Engineering 182
Sk\1e........................... .. 184
Step trectrcmce.. .. 180
Spacecoast Research 181
Spectronics 208
Spectrum COmm" .................. ...43
Spectrum Internationai , 95
Star Trak Systems. inc 181
Stewart ccece 38. 103
SurplUS Electromcs Corp 183
TEM Microwave Corp 162
Ten·Tec .lnc...................... .25
t ree Electronics. .... ..... .. 65
Uniyersal Communications 15
VIZ Mfg. .. 36
Van Gorden Eng __ 55
Vanguard Labs...... . 182
Vani·f'lale Co.. .. 180
H. C. Van Valzah Co 160
YoCom Products Corp. .. 61
W-S Engineering 148
Wacom Products 99
Western Eiectronics. ..153
Wilson Systems, 34, 35
Yaesu ElectronicsCorp COv.1I1
Z Associates 161, 184

•

'"'"'"00
sea

"00

ee

'"ass

'"es

""

A.S. No.
61 Radio Amateur Callbool<, Inc

................... ..........107.179
454 Radiokit......................... . 61
381 Radio Syslems Techn l83
397 Radio World.......... .. 109
62 Ramsey Electronics l99. 206
458 Richcraf t Engineering. Ltd 182
418 Rolin Dlstributors.....__.. . 51
21 Roux Wife Oie, Inc.. . 99
481 Ruder &. Finn.. .. 166
376 SM P.. .. 161
85 $-F Amateur Radio Service &!>
304 Sabadia Export Corp.. . 180
54 Semiconductors SurplUS 200-203

73 Magazine
Books
..............76. 78,88, 90, 148, 127·130
Dea lers Ad...... .. 88
' ·Moving" .... ....90
SUbscript ions

. 114

•P..... COIIUoet IhitM _ .... dIrwctly .

To receive l ull info rmation from OUf advertisers
please complete the following postage-paid card.

•

•

ItS. No. p,g.e
35 Info-Tech... .. 96
479 Ind iana Quic k Charge.. ..169
414 InotekEngin89ring. .. 182
36 International CrystaL. 89
445 Instant Software

Dealers .
Amaleur Radio Prog rams

...........................115.1 24
409 JOR Microdevices................ . 109
38 Jameco Electromcs.. .. 209
39 Jan Crysta ls.. .. 99
471 Johnston, BiIllN5KR l01

Kantronics, 157.161.179
KB Microcomputi ng.. ...78
Kirk Electronics.. . 103
Kenwood COverIV.7.26

322 Larsen Antennas.. ............ . ....77
457 LewisCOnstruct lon....... ...163
482 M·Squared Engineering l70
451 MCM ....... ,,29
478 MCM 168
47 MFJ Ente rprises

. .....99, 101, 103. 10!'>, 107. 109
48 MHz Electronics 187·196
44 Macrot ronlcs........... . 87
49 Micro Cont rol Specialties 38
51 Mic' oI09 ............................. ..68. 69
313 Micro Management Svstems I46
50 Microcraft co-p..; . 156
52 MidCom Electronics, Inc 45, 110
476 Mi,age Comm __ . .. 169
488 Mirage Comm.. .. 50
70 Mirage COmm 149
308 J, W. Miller 53, 55

C. W Mill s. ..183
484 Motoro la...................... ....169
318 Nallonal Comm. Group CO l25
468 NP S.• Inc 157
412 Nemal Electronics 161

Orb it Magazine. ....153
P. C. Electronics 54. 112
Paloma, Engineers. ..4
Pecos Valley/AEA. ".. . .. 90

473 Peripheral erccccte.. ..183
300 PipoComm 182
58 Poly Paks.................... ... 148
459 ORO Engineering. . ,153
60 Ouest Electronics. .. 198
42 RF Gain Lld 171•

•

•

R.S. No. P,o-
466 dB + Enter pf!ses 184
307 Debco Electronics 91
330 oeeee Electronics 125

Desktop Microcomputinll .96
411 DGM Electronics, Inc 85
17 Dielectric Communications 85
418 Oigi·Key 197

Dig ita l Research Parts.. . 207
43 ONE. Inc................ . 163
425 Ooppler$ystems 181
18 Oown link.lnc 105
453 E.G.E.. mc.. ..101
456 EchoComm. Oivtsion(Joseph's ltd.)

...., , , 182
00 Microcomput ing , , ,78

91 ETCO Electron ics 89
447 Eleclronic Hobby Innovat ions

................. , , , , , , ,170
24 Encomm, Inc 9
400 Engineering Consult ing Service

, , , , , , 181
Erickson Comm...... . 61

73 Expotek 16O
439 Ben Frank lin eectrcmce.. . 184
323 Fox-Tango COrp 171

Genera l Electlic ,66
25 Germantown Amateur Radio Supply

......................... .......113
Global eteenceres.. .. .. 184

417 Gotham Antenna 101
Grove Ente,prise .. .. 105

9 HMRII. ................. .. 181
485 Healh Co.. ... ....... .. 166
487 Heath Co, 42
345 Hal COmm.. .... .. 46. 47
31 Hal-Troni 91 .126

Ham Radio Center... , 97
Ham Radio CenterlYaesu 162
Ham RadiO oouer 3

449 The Ham Shack.. .. 161
33 Hamtronics. NY 205
477 Hamttonics,NY.......... . 166
460 Handj-Tek.. . 182
34 Henry Radio COv. II
72 High Gain Systems l83
320 Hoosief stectrcmce.. . 33
• Hustl er, Inc.. .. 31.38

ICOM 16. 17
iRL. ....................... .. 24

.................................................. ...185
Communicat ion s Electronics
Specialt ies ... In!
Comm. Special ists l0. 11
Compute, Plus 181, 184
Conley Radio Supply/AEA 76
Crown Micro srcoucts.... . 38
Cubic COmm...... . 60

•

is

'"
'"

461 Amateur-Who lesale Electronics
.............. ........... ....................... ........ 38

7 American Crystal Supply, , ,..,.l82
334 Amidon Assoc.., , ,.., , , ,156
356 Anteck 96

Appliance &. Equipment Co., Inc.
..................................................... 184

71 Applied Inventlon l56
assoctateo Radio 110
Aulomated Technology. Inc ,,65

469 BG Carl Eleclronics 183
11 Barker &. Wl lliamson __ .157. 181
305 Barry Electronics.... .. . 37
440 Rex Bassett Electronics, Inc 103
26 Bash Educationa l Services 125
420 Benjamin Michael Industries 171
480 Benjamin Michaellndustries l66
483 Bila l 187
12 Bullet Electronics 204

Butternut Electronfcs.. . 107
455 Chaney ElectroniCS l60
13 Clegg l 06
89 Clutter! ree Modular COnsoles l26
6 Code Quick.. l 83

Columbia Engineering 183
28 Comm. Center, NE l86
382 Comm. Concepts. Inc l84
377 Communications Electronics

R.S. No . Pelle
3 "ED Electronics " ,._.183
448 Advanced Comm. intemationaL...96
2 Advanced Electronic Application

......... ...................................... ....24.49
475 Albia Etectrontcs.. .. ,.83
20 Al l Electronics. . 160
314 Alliance Mfg. CO ,46
406 Alas ka Microwave Laos.. 53
429 Amateu , Accessories., .....184

Amateur Electronic Supply
............... ..... ...... 79, 111. 167. 171. 181

5 AmateuI·Wholesale Electronics

1BMAGAZINE
, ETC.

To order. complete the following postage-paid card, or itemize your order including
det ailed credi t card information or check and mai l to :
73 Magazine/Mail Order DeptPeterborcuq b NH 03458.

CIl, log • II.... Cal alog • nem Price Il em Prlc.

~,

~,~

~,~

8>( .00.

..... 002
~,~

1lK7311

1lK1311

BK1351

crzsec
00108'
00'_
001351

IlKIHIO

~,-

U11J8.
~,~

~,~

~,~

~,

lIK7382

QsL CARDS_STYl€ V-:!50 __ $ 8-115

ast. CJlRDS_STYLE v_ 500 $13.\I!;

THE AAo,o ~M~TEUR ~IHHIN~

....ND800~. " "" i 8.\I!;
RF l O'GITAl TESTEQUIPMENT i S.\I!;

RTl COOI<eOOK $ 8.00

SHRF 8OX _ 1.. .."" ",, 1 2.00

SHElF 80.ES_2-1 "" 51.M1 ooch

SHElF BO'ES _ 8 AND UP i I .~ ooch

S'MPlE. lOWCOST WIRE ANTENNAS

RlRIlAO'O ~M~TEURs "" i 8.\I!;

SOME O' THE BUT 'RO" ~ l lOBAUO

.........." ......... """, ..$10.\I!;
SO"EQFTHEeEST... ..... $ 1.9$

SSBTHE " 'SUNDEIISTOOO MOO€..$ 5.00

SSTV T~PE.. .. . ".",,'- $ 5.!loS
STUDY GUIDE_ADV. CL>.SS ""..$ 6\15

STu DV GUIOE- EXTAA CL>.SS i 5.\15
sTUDY GUIDE_ NOV'CE CL>.SS , . $ • .\I!;

THE TEN " H EA '" HAND800K" .. $ ' .\I!;
TUT EOu 'P l'B V' _CO"PONENT

~STERS """ " ,,$ '.!loS
TEST EQU'P UB v2_~uO'0 TESTERS

.... $ • .\I!;

TEST EQUIP l lB V3_RADIOEOU IP..i ' .!loS

TEST EOUIP l ' B V._'C TEST EQ" i ',\15
Tool s & TECHNIOu ES $ ' .\15
TTLCooKBooK.... . $ g.M1

TVT COOKBOOK ........."""....... " "'" $ g.!loS
u NDERSTANDI 'IG & Pll00RA....,'1G

" CROCO..P\JTERS .. $1 0.90

1lK ' "14
BK73' 5
BK. O.8

llKl1go;

1lK1197

~~,

~,=

1lK10"

==
cr-aoe

="cr,m
cr,~

cr,~

eosce

VE RT'C~l BE~" & TRrANGU ~'1TNS

" $ 5.00

VHF A'ITE'I N~ H~NDBOOK "" i 5.11!;

VHr HA'IOIlOOK f OR A.OOIO A"~TEURS

" .." ......... " ." ...... ..." $ U l5
WEAlI<ER S~TEU-'TE HA'I0800K.' 2.00

woero PRESS SEIIV'CE FREQUENCIES

..""" i 5!/5

WORLP A.OOIO TV I<A'I 0800~ ,i 18.M1

WORLD REPEATERATL>.S ,,, i ',II!;

13 D'POLE & LONG WIRE ANTENN~S

............................"........... ... , 5.50

73BAC~ ISSUE " " ". " _.' 3,00

13BACKISSUES_2SQURC"0'CE $' 2,00

73 BAC~ ISSUES_SVQURCHO'CE.$ 6.75
13 8~C~ IS$UES _l0 VOUR C.. OICE

............" ....._._. ". " ..........$".00

73 BACK ISSUES_ 25 YOUR CHO'CE

...""............. . $~.OO

ALL ASOuT CUBIC~ L au~D ~NTENNAS

............................ i US

BEA" ~ N TE NNA H~NDBOO~ i 5.95

BE.. IN(l Tl<E DI~L.. . $ ' .95

C"~ LLE N G E OF,eo, $ ' .95

C"OS COO~BOOK .."".......... . $'0.00
COOE TAP€_ 5 WP" .. , ' .II!>

CODETAPE_8+ wP " $ '.!loS

COOE T...PE_ .3 + WP..... . .. $ ' .95
COOE T"'PE_20+ WP.. ........ . , ' .II!>

COO€ TAP€- 25+ wP.. ........ """ ".. $ '.II!>
COOE T...P€S I...NY f OUR"'BOVEl". $1S.11!>

T..ECONTESTCOOKBOO~" " i S.II!>

111<1201

1lK118!i

.oCO..PlJTER GA..ES... $ 7.""
a'''' NT 800~ OF A.....TEuR RADIO

IoIHENN...S $'2.95

~ (jU'OETOH~" R~DIO __ $ '.\I!;

"OBBV COMPl) TERS ...RE HERE $ ' .115
HOW TO BUILD ~ MICROCOMPUTER &

RE~LLV u NDERSTAND Ir..." . i 9.95

"OW TO DEfeND YOURSEL' "'G INST

f\O,Cl...R ..""""........... "." $ ti .95
IC OP .....PCOOK800 K .. ".. $1295

.....a 'COf H..... R... O>O ",,,,, ,,.$ . 115

.....STER H ~ N DBOOK O R~D'OCIR

a"Ts_... i 8 !/5

THE 'lEw ..OBBv COMPUTERS.." ....$ '!/5

THE NEW W E...TI< ER SATELltTE

....N0600~... '-.. $ a.1I!>

NOV'CE THeoRY T...PES.. .." " .......... i 15 '"
OWNER REPAIR Of RAO'O EOuI ""'ENT

..."" ........... $ 1.95

POWER SuPPLY I<~NOBOOK" " ...... i 9'"

PR"'CT'C"'L"'NTE'IN~S FOR T"E R"'DlO
AAl ~TEU R. . . . .. $ g.\l5

THE PR...CT'C...L I<...N0800K OF FM
REf>E TERs . " , 9.\I!;

PROP~G"'TIO" WIZ~ RO's NOIlOOK

_ " "" " "", $ 8.11!;

OSL C~RDS_STVLE W_ :!50 """..." i &,95
OSL C...ROS~STVlE w_5OO... . $' 3.95
OSLCARDS_STVlEX _2M... . $ a.1I!>

QsL CJlRllS_STYLE X_ 5OO .....iU.95

130 73 MagaZine e October, 1981



Diode Doctor
- the P-N diagnoses

A standard 9-vo lt battery
co nnecto r is brought out
the back to power the cir
cuit I recently have stan
dardized al l. of my small
test instrume nts on 9 volts
and bring out the connec
tors. When I want to use an
instru ment, I sim ply co n
nect a 9-volt battery, thu s
saving on power su pplies
and mu lt iple batte ries for
instruments I o nly occa
sionally use.

Operation of the tes ter
fo llo ws t he " ins t ruc t io n
plate ." Connect the diode,
throw the toggle switch to
the left, and check t hat
both the red and green
lEDs are on. If only the red
lED fires, the d iode is open .
Now throw the toggle to the
righ t; only t he green LED
shou ld be on . If both t he
red and green l EDs fire , the
diode is shorted. Note: If
the diode fa ils both tests,
yo u p robably have co n
nected it backwards . Thus,
the tester al so can be used
to find the po larity of un
ma rked diodes.

Caution : Many toggle
switches connect the center
term inal to the end ter
m inal opposite the d irec
t ion of the toggle hand le .
When the toggle hand le is
to the left, the center and
rig ht re ar c o n t ac t (as
viewed from the front) a re
connected . Check yo urs
out with an ohmmeter be
fore wiring it in acco rdance
with the schemat ic.•

Fo r m any years I have
used my o hmmeter to

test diodes . The usua l tech
nique was to set the meter
on R X 10. fumble w ith the
te st leads to get a " low"
reading (OK in the forward
d irectio n), reset the meter
to R x 100 or R X 1000, re
fum ble to reverse the di
ode, and check for a " high"
reading (O K in t he reve rse
d irectio n). Usua lly, arou nd
t he second fumble I would
lose track as to whether r
actual ly reve rsed t he d iode
and would have to fumble a
few more times to recheck .

Recent ly, I purc hased a
bag of 100 untested switch
ing diodes, and anticipating
a long evening of lead
switching, test ing, and re
testing, I decided to bui ld a
si mp le diode tester. Con
struction t ime was about 15
minutes, a good investment
if you occasionally or more
than occas ion al ly test di
odes.

The c ircu it shown (Fig. 1)
was bu ilt in a 3" x 4" x 1"
plastic box . Three hol es are
d rilled: one for each lE D
and one for t he toggle
sw it c h. The " inst ruc t io n
p late" was written on a se lf
stick label and mo unted
just above the switch. Two
test leads with cl ips a re
brought o ut to connect
with the diode as show n by
t he symbol drawn just
below the switch. Fig. 2
shows the physical arrange
ment of the front panel.

GREE N LED 0

GR EEN o NLY - OK IIHEIISE

RED AND G"EEN -SHORTED

«::;:::;:::;;;? 9~ BATTER'
(J COtlNECTOR

~ TOGGLE
~ SWITCH

Paul M . Danzer NlI l
2 Dawn Road
Norwalk CT 06851

CLI PS TO CON NEct
II II~OE UNOl'R nST

- - - ---t+----

CLIPS TO CONNECT DIODE

Fig. 2. Front-panel layou t.

Fig. 1. Diode-tester schematic.

•
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Chris Brown KA 10
7J Ma gazlnt' Staff

In Profile:
Lloyd and Iris Colvin,

The DXpeditioners

Lloyd Colvin.

Lloyd a nd Iris Colvin
are living a dream that

a ll DX-or iented a mate urs
have envisioned at least
once. It's a d rea m of unlim
ited travel toward reced ing
hori zons, of fina ncial secu
rity and internat ional ce leb
ri ty status. It's a dream of
going to the sun, setti ng up

a shack, a nd, fo r o nce, o per
a ting as t he hunted rather
than the hunter . It' s a
dream of be ing OX.

For the past 16 years, the
Co Ivins have been on the
move. The stat istics listed
on thei r Yasme Founda tion
QSl card tell the story: trav
e led to 142 c o u n t r ies ,

worked over half the active
a m a te u rs in t he world ,
ac hieved DXCC S6 times
under various ca llsigns, re
ceived over 350,000 QSl
ca rds, worked 354 coun
tr ies, won 400 awards in
cl uding the first CQ Maga
zine WPX Certificate.

Tanned and healthy, t he
Co lv ins app ro ac h re t ire
ment age wit h energy a nd
e n t h us ias m in ste ad o f
dread . Part of the reaso n is
thei r lifestyle. Finan cially
secure and unfette red by
fam ily o r busi ness con
st raints, they are free to
roam the world together in
a n ongoing OX odyssey.

Unde r the ausp ices of a
t a x-e xe m p t foundat ion
ca lled Yasme, they have
made a career of amateur
radi o DXpeditioning. With
an aff inity for travel gained
duri ng a zj-vear milita ry
career and a love of radio
com munications spaw ned
in the ea rly days of amateur
ra di o , t he Colvi ns a re
unique ly equ ipped to meet
the demands of their gypsy
lifes tyle. O pe rati ng from
seldom-hea rd cora l atolls,
newly-est abli shed African
countries, or lavish Ca ribbe
an island playgrounds, the
Colvins have long fasci nat
ed tho se le ss-fortun a te
souls on the opposite end
of the ci rcuit.

But what does it take to
globe-t rot consta ntly, to be
witho ut home and fam ily
muc h of the year? How is it

possible to be so dedicated
to amateur radio that, no
matter how unusual or ex
otic the locale, ra re ly a day
goes by without time spent
at mike o r key?

And w hat of Yasme!
Where does the fami ly stop
and the Foundatio n begin?
How does th is tax-exempt
corporation func tion? Is it a
building or a box in the Cas
tro Valley, Ca lifo rnia , post
office? How are the do na
tions used and what degree
of financia l support does
Yasme sponso rship enta il?

These questions are just
a few of many as ked during
an afte rnoon spent wit h
lloyd and Iris Colvin- the
DXpedi tioners.

73: Lloyd, wha t is Yasme all
about?
Lloyd: Actua lly, it all start
ed in 1954. A young fe ll ow
named Danny We il built a
19-foot boat with his own
two hands. Danny was an
Englishma n, and he hoped
to sai l a round the world in
the li ttle boat that he had
built.

When he got to the US
Virgin Islands, he met Dick
Spence lev KV4AA. Dick
said to Danny, "Why don't
you become a radio ham?
Then, as you go around the
world , people who enjoy
speaking with exotic coun
tries would have the chance
to do so. They might even
help you financially in pur
suing your trip around the
world."
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Ir is Colvin.

73: 50 Danny Weil wasn 't
licensed when he began the
trip?
Llo yd: No. He was not a
radio ham and he didn't
know the code. But Danny
accomplished som et hing
abou t only one man in
100,(X)() cou ld. He learned
the code, got hi s licen se,
and was on the air work ing
pileups at 20 words per min
ute within one month after
starting f rom scratch. He
then proceeded to go ou t to
many exotic places w ith a
rig and give ma ny people
new cou ntries.

W ell, Danny never quite
made it around the world,
bu t he d id sail over 25,000
mi les. H is boat w as called
Yasme - that 's a Japanese
word meaning " good luck ."

In 1961, the Yasme Foun
dation was formed. Its main
goal was t he co l lection of
money to keep Danny go
ing. This worked out wel l
until 1964, when Danny met
a young lady on one of his
stops and they got marr ied.
They went out on a few
more voyages together and
almost lost their lives in
mishaps at sea.

There were f ive Yasme
boats from the beginn ing of
Danny's odyssey to the end .
All now rest on the ocean
f loor.

73: /s Danny Weil still alive?
Lloyd: Yes, he's sti l l al ive.
He is li v ing in Texas now
and he's about fi fty years of
age. He gets on CW fre
quentl y, but he does not
ho ld a ca l l of hi s ow n in the
US.

73: 50, in 1964 the Ya sme
DXpedition to rc h wa s
passed to you?
Iris: Yes. W e had always
thought about going out on
a DXped ition, and in 1964 I
said to Lloyd , " W hy don't
we go ?" W e contac t ed
Yasme becau se we knew it
was st il l active, although no
one was out at the t ime. We
asked if they'd sponsor us,
and they said yes.

73: W hat did Ya sm e spon
sorship en tail?

Iris: They had no money in
the Foundat ion at that t im e,
but we paid our own way,
anyhow, so it d idn't matter.
They provide a big serv ice
for us in t he way of QSLs.
The donations they rece ive
help w ith t hat. They also
helped wi t h l icensing in
countr ies w he re we had
troub le .

73: 50 you're opera ting as in
dependent hams under the
umbrella of the Yasme or
ganization?
Iris : Yes, th at would de
scribe it wel l.

73: Are there o ther people in
the same situation in Yasme
or are you two the only ac
tive DXped itioners?
Lloyd: There have been ot h
ers in the past. One of the
most notewort hy is George
M cKercher W0M l Y. He is
now a d irector of Yasme.
He made a Yasme-spon
so red t rip to m any of the
count ries of A frica in the
60s. There have been a cou
ple of other people who
have gone out under t he
sponsorship of Yasme. also.

W e are f inally approach
ing the activity of Danny
W ei l. He was out continu
ously fo r ni ne years, you
know. We have been out
acti vel y from 1965 . 16
years in all. We frequent ly
take a few mont hs off and
go back to Californ ia for a
re st. W e st il l have a
business there that we' re
connected w ith.

73: I see. Is Yasme headquar
tered in California?
Lloyd: It is, but it is incor
porated as a nonprof it cor
porat ion in Flor ida.

73: Does Yasme have an of
fice and phone, or is it just a
mail drop?
Lloyd: Well, for nearly 16
years now we have had the
same PO Box-2025, Cas+
t ro Valley, Ca l i fornia 
that's been a help because
peop le always kn ow that
they can get a ca rd from us
at that add ress.

73: 50, no full-time, paid of
fice staff?
Lloyd: No.

73: Yo u must receive tho u
sands of Q5Ls each month.
How and by whom are they
handled?
Lloyd: W e have had a num
ber of Yasme people w ho
have helped with the QSls.

Today, Iris and I have the
largest QSl collecti on in
the world . I don't t hink
there is anyone else who
has more ca rds than we do.
All of them are arranged in
a lp habetica l o rd e r and
sto red in a huge metal cabi
net. Ou r fil es number in ex
cess of a t hird of a m illion
cards at presen t.

73: That's amaz ing!
Lloyd: There are some other
amazin g sta t istics about
our QSl co llection. Fo r one,
the weigh t. We're a little
worri ed about t he struc ture
of our home which, inci
denta l ly, we bu il t. It w as de
signed to carry a good load,
b ut the Q Sls we hav e
amassed weigh over a ton!

A lso, putting this collec
ti on in the state it ' s in now
has taken lo ts of work. For
examp le, if it takes a m in
ute and a half to answer a
card, file it, etc. . when we
receive one, it would take
one person workin g forty
hours a week three yea rs
just to f i le the cards we
have recei ved to date.

73: How do you confirm a
con tact for a new country?
Do you check back agains t
the log?
Lloyd: Yes , we do. W e use a
log syste m that Yasme has

used ever since we've been
connec ted w ith it. W e can
t hank the infam ous M r.
Don M il ler W9WNV for de
signing it. In fact, he gave us
the fi rst copy of the log we
use. It's a good sys tem and
we have used it fo r as long
as we've been operating.

It consists of a small
form w ith attac hed carbon,
about f ive by seven inches
in size. Each sheet ho lds
100 entries and when a
sheet is fu ll , we send the
ca rbon to Yasme for fil ing
and veri f ication.

73: A nd the folks at Yasme
verify the contact and then
Q5U
Lloyd: Yes, and Yasme has '
had over 100 people help
wi th this over the years .

73: Are all these people vol
unteers, or are they paid?
Lloyd: They are al l volu n
tee rs. Nobody gets a cent.
Nobody has ever received
any money in the headquar
ters of Yasme. either. Right
now, we have one lady w ho
is single-handedlv answer
ing al l of our cards. She is
Caro lyn Brand W A6AKK.

SOME OF THE COLVIN CALLS

W6KG (Uoyd)-W6QL (IrI5)
FABJD- J2AIH- J2USA

DL4ZC-KG6SV- KC6SZ
VA1Z-GD5ACH-ZB2AX
GC5AC1-CT3AU-CT2YA

6W8CD-5T5KG-ZD31-
9L1KG-5L2KG-9G1KG
TU2CA- 5V1 KG- TY2KG
VABB-3D2KG-C21 NI

FKIIKG-YJ8KG- ZF2CI
W6KG/-AJ3ITI5J6Y5fVP2A
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"Almost everything we've done in our
lives has been directly connected with
ham radio."

W e've just retu rned from
fou r months of opera t ing
during wh ich t ime we made
over 55,000 contac ts. This
poor lady is receivi ng over
25,000 QSls from that t rip
alone.
Ir is: Lloyd, we shou ld also
give cred it to W6RCC 
Bob Vallio. He was our f irs t
secreta ry and he d id all of
our cards in yea rs gone by.

73: How did you folks ac
quire the DXpedition life
style, the constan t go ing?
Lloyd : W e started our world
t ravels whil e I was in the
serv ice. I 've had one career
in the mil itary and a second
afterwa rds. I was in the
Army Signal Corps before
W orld W ar 11. I was a radio
ham when I was 12 years
old and have been one for
52 years now. Iris became a
ham as soon as we got mar
ried, so she's been a ham for
37 years.

Actua lly. I got in to the
Signal Corps through ham
radio . In fa ct, almos t evetv
thing we've done in our
l ives has been d irect ly con
nec ted with ham rad io. 1
guess I found my military
li fe in terest ing bec ause
mu ch o f i t was simila r to
running ham stat io ns.

73: And I imagine you did a
fair amount o f traveling dur
ing your mili tary years'
Lloyd. That got us sta rted
travel ing, yes. We've now
been to 142 countries. and
about half of those were
vis ited wh ile I wa s in the
mil itary service. I spent 23
yea rs in the milita ry and
retired in 1961 w ith the rank
of lieutenant Colonel.

73: How did you get in to
D Xpeditioning?
Ir is: When we dec ided to go
on our f irst DXpedit ion, in
1965, we sold our house,
closed out the five con
struction contrac ts we had
going, advertised for and
found a good home for our
dog. and then left . Our in
tent ion was to go out in
def in itel y.

W ell, after three an a half
years we got tired and went
back to California for a rest.

Now we have a different
house; it's a place we can
go back to as a home base
and it even has a permanent
amateur rad io station.
73: You sa id that you had a
bus iness in Ca l iforn ia. What
type o f business is it that a/
Jaws you to be away so
much?
Lloyd : Well , when I left the
military, we went immedi
ately into the construc t ion
business. We started out
bu ild ing homes and then
went on to larger pro jects
l ike apartment houses, hos
pitals, and office buildings.
Today, I'm the president of
Drake Bu ilders of Califor
nia and Iris is the vice presi
den t.

73: I see. Since you 're away
so much, I imagine you
mus t have a rel iable man
ager work ing for you.
Ir is: We're no longer in the
construct ion bu siness. To
day we own several apart
ment build ings w hich re
qui re occasional looki ng af
ter but not d ail y attention.
M y dau ghter and her hus
band look af ter the day-to
day cares of t he business. In
fac t, she's a ham, or wa s.
Her call was W 4ZEW, but it
has expired . It hasn't been
reissued t hough, so maybe
she cou ld get it back .

73: Ham radio seems Jike the
ideal wa y fo r her to keep in
touch with you when you
are in hard-to-reach p laces,
places, say... like China. I
assume you fo lks are in ter
ested in China?
Iris : Yes. We've been work
ing on it , but we don't know
how to break the perm is
sion barrier.

73: Have you personally
made any overtures to the
Chinese government?
Llo yd: Yes. In fact, we had a
ra ther interesting expert-

ence wh ile making an effort
to gain permission to go.

Back in the last days of
the Nixon admin ist rat ion, I
read that Secreta ry of State
Kissinger was go ing to Chi
na. I sat dow n and wrote a
letter, giv ing him the full
story on ham radio . I told
him that Iris and I would
dearly like to go to China
and asked him to please do
something to help us get in
to Red China w ith an ama
teur stat ion.

We never knew for sure
whether he read our letter,
but eventually we got a let
ter from a fellow in the
State Department saying
that Secretary Kissinger had
directed him to respond to

us. He prov ided us with the
names and add resses of the
f our Chinese that they
thought were most l ikel y to
be in a positi on to help us.

W e w rote to these four
people and afte r m an y
months received an answer
from one of them . It was a
very sho rt letter, written in
Chinese, about a third of a
page long.

Not being able to read
Chi nese, we assumed that it
sa id no, simp ly because of
its length. W e took it to an
interpreter and, after it was
translated, the third of a
page became two fu ll
pages. O ne Chinese chara c
ter c an have the same
meaning as a fu ll Engl ish
sentence.

It was a rather interesting
answer, and it went some
thing l ike this: It said that
ou r letter had been re
ceived, and they wished to
tell us that when our coun
try saw fit to fulfill all the
promises made by Presi
dent Nixon on his recent
t rip to China, it was possible
that favorable action would
be taken on our request to
operate.

73: We know what hap
pened to Mr. Nixon after
that. How do you assess the
political situation there to
day? Do you sense an easing
of tensions?
Lloyd: Right now, the Chi
nese are operating low
powered transmitters in the
80-mete r band , so t hey
know w hat ham rad io is.
Though they are not permit
ted to contact the outside
world yet, it is my opinion
that the day is coming.

73: Do we need some p ing
pong d iplomac y in ham
rad io ?
Lloyd: Yes. I think a group
of hams going over there
the way the ping-pong peo
ple did could make great
st rides in further ing the am
ateur cause.
Iris : The Chinese don't seem
to want thei r peop le to con
tact the outside world .
That's the stumbli ng block.
If there were some way we
cou ld overcome that we
might get somewhere. Right
now, they are just afraid to
have their people have any
contact w ith the rest of the
world .

73: In all such matters I
imagine you've got to be
part po lit ic ian to make any
p rogress. You both mus t be
quite adept at working your
way through bureaucra cies
aft er all your dealings with
fo reign governments .
Iris : That's one thing that
you've got to do . I remem
ber an instance in Af rica
back in 1971 when many of
the countries were bei ng
formed . In one place we v is
ited, we felt that they were
willing to let us operate but
we sensed that there was
another problem.

They simply didn't know
how to go about granting an
amateur license. They had
never had to do it before,
having had no amateur ser
vice of their ow n. They
didn't even know what a
ham license should look
like.

We told them that we
had l icenses f rom many
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"We've been forced into being the good
guys by Don Miller."

other countries that we'd
be happy to let them in
spect. We did so, and the
next day were granted a li
ce nse that looked much
like so me of the ones we
had left with them.
Lloyd : We se nsed that they
didn't know how to issue a
ham li c en se but we
could n' t jus t say, " He y,
don't you guy s even know
how to issue an amateur li
ce nse ?" Instead, we said ,
"Why don't we leave these
other li censes with you
overnight?" When we fina l
ly got our lice nse we saw
that they had copied al
most word for word from
our other licenses. Diplo
matica lly speak ing, we
came in the back door.
73: lt 's hard to envision a
countr y without an amateur
service, b ut I suppose they
exist, don 't the y?
Ir is: They do, and it's a prob
lem for them to issue li
censes to people like us.

73: I'm curious about the
scenario o f a Co lvin DXpe
dition. What happens when
you arri ve at a new place?
Do you have a tech crew
that gets ever ything up and
ru nn ing for yo u?
Iris: Sometimes yes, some
ti mes no. One of the things
that we do diffe rently tha n
some sma ller operat ions is
that we take a ful l kilowatt
sta t ion and a directiona l an
tenna a long wherever we
go. We take a three-ele
ment beam, a rota tor, a lin
ear, and a transceiver. The
whole pa ckage we ighs
abou t 400 pounds.

It's been a lot of trouble
to carry around, and a big
expe nse, too. But, as a re
su lt, wherever we have
gone we have put out a ve ry
good signal and given any
body who wants to work us
the opportunity. That's our
criterio n of operation and
that' s what we 've been
doi ng.
73: Do you ship all this gear
ahead or do you tra vel with
it'
Lloyd: We have tried many
different ways of doing it.

When we ca n, we ship it
ahead, but that isn't a lways
possible . Whe n we put the
new co untry of Tuvalu Is
land on the a ir under t he
call of VR8B, we shipped
the gear ahead and , fortun
ately, it was there when we
arrived .
Iris: We prefer to take the
gear with us instead of ship
ping it; that's the ideal way .
On the other hand, if you
don't have a license when
you go in, you may have a
problem getti ng it t hrough
customs.
Lloyd: In that connection,
we have c ha nged some of
our ways of ca rrying gea r.
During the first ten yea rs of
ou r operation. we always

carried it in the manufac
turer ' s packing mater i
al- bul ky boxes , Stvro
foam~ packing, etc.

About two years ago, we
found a better way to move
the main part of our station.
Now, I take the transceiver
aboa rd the plane as carry
on baggage. I do n't wrap it
up at all , so eve ryone can
see what it is . Iri s does the
same with the li near.

There are so me real ad
vantages to this. Fi rst, no
body can ever accuse us of
sneaking anything into a
country because the gear is
right out where everyone
can see it. Second, all the
large, bulky packing materi
al is e li minated . And most
important of all , the gear
doesn't get lost. Our per
so na l bags and clothes may,
but even if they do, we still
have the ham statio n and,
to me, that's most impo r
tant. You can operate in
you r underwea r, bu t you
can' t ope rate without the
rig!
Iri s : The h ip pies ha ve
he lped us out in t hi s regard .
73: The hippies?
Iris : Yes. It' s the " in th ing"
today to ca rry one of those

great big rad ios around with
music b la ri ng. In the st reets
of San Francisco t hese days,
the re are so ma ny t hat they
interfere with each other.
As a result, we have had
very little trouble carrying
o ur transceiver around. Ev
eryone assumes it' s a radio.
73: Speaking of equipment,
what t ype of gear are you us
ing?
Llo yd: We use an old Heath
SB-230 linea r that weighs 30
pounds. With a ll the ad
vanced tec hnology we have
today, we st ill can't find
anyth ing th at will run a ki lo
watt and weighs 30 pounds.

W he n we started, yea rs
ago, we were using a Col
lins. later we switc hed to

Kenwood, and today we are
using a Yaesu . All these rigs
worked very well fo r us, es
pecially when you co nsider
that we have had so me
th ing in the neighborhood
of 400,000 QSOs, all with
very littl e technica l trouble .
We reall y take o ur hats off
to the manufacturers.
73: Lately, many DXpedi
rioners seem to be having a
large number of power-line
related problems. On your
trips, do you take any pre
cautions to limit power-line
variatio ns?
Lloyd: No. In fact, we're as
tounded at how well the
equipment we've used has
he ld up under co nside rab le
variations of input power.

On o ur very first trip, we
took a Variac with us. Soon
thereafter, we eliminated it
because we found that the
co mmercial equ ipment we
were us ing wo rked well
with a variation of input
voltages in excess of 15 per
cent. We do n't ca rry a Van
ac with us now o r ta ke a ny
spec ia l measures to protect
the rigs.

Everywhere we go we are
loo king for new, lightweight
equipment-a nyt hing to

improve ou r ability to ca rry
a station with us. Some of
the advances have not been
as great as we'd have liked .

For example, we are still
using the same antenna
that we carried with us 15
years ago because we can't
find one that is smaller or
better. When an antenna
co mes along that is lighter
and better than the Hv
Gain TH-3, we'll buy it im
mediately!

73: I've always been m ysti
fied by the DXpedition that
goes to an exotic place,
whose members then lock
them selves in a room with a
rig for a week. They see very
little, if anything, o f the
co untry. When you are on a
DXpedition, do yo u get
around the country and
meet the people?
Ir is : We su re do. That's the
rea son that we usually try
to stay at least a month in a
pla ce. It gives us an o ppor
tunity to rent a house or
apartment and get out and
around. We more or less
live with the people wher
ever we go.

We do like to contact as
ma ny people as possible
and, in a month's time, most
of those who wish to, con
ta ct us. We st ill have time
fo r sig htseei ng, tho ugh ,
even whe n we operate 12
hours a day.

Lloyd: And, when we've left
a co untry, ou r memories
a re of the people we've met
there, not of the actual on
the-air operat ion. When we
look back on it afterwards,
it's the people we've met
that seem to be the out
stand ing th ing about the
visit.
73: You two have been re
ferred to as the premier am
bassadors of amateur radio.
How do you feel about that?
Lloyd: We ll , we have been
forced into being the good
guys by Don Mil ler . When
he was o ut he freq uently
ran into troub le with bo th
the local authorities and his
fe llow hams. He was occa
siona lly not licensed for, or
even located in, some of
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" We must not lower the standards of
amateur radio."

the places he claimed to
operate from.

We once spent two and a
half months in a rare coun
t ry, with our gear, and
could n't get a license . In
spite of that, we never fel l
for the temptation of get
t ing o n the ai r il legall y.
We've always had legiti
mate lice nses o n all our
trips . We also have made it
a special point not to co m
mit any type of minor crime
in any country we visit.
such as operating without
proper perm ission or not
paying a ll ou r bills.

73: I imagine it's hard to
keep up with all the differ
ent rules of these countries
with regard to frequ encies
availab le.

Lloyd: It's not so much
keeping up but rather deal 
ing with the annoyance of
being in a country where
you can't operate on a fre
qu e ncy that you did the
previous month in another
country. For instance , there

See page 147

are some co untries now
that allow the ir amateu rs
on ly a lOQ.-kHz segme nt of
80 meters . During our oper
atio ns, it is a great tempta
tion to try to go where the
Am ericans are operating on
80 meters, but often we are
unable to do this- a nd we
don't.

73: Strictly b y the ru les
then ?
Lloyd:Only where the local
government sa ys you ' re
supposed to operate, yes.

73: I'd like to hea r your
views on the bogus OX QSL
card incident. Dave Ga rd
ner's clai m that the sca m
was merely an e ffort to dem
ons tra te to the ARRL the
shortcomings of its own
DXCC program met with lit
tle sympathy in most circles.
Lloyd: I have no sympathy
for him, I'll tell you that.
73: Were you at the 1980
fresno OX Convention
where the plot was supp os
edly hatched in a secret
meeting?

Lloyd: I was at the Fresno
convention , bu t I hea rd
no th in g about a secre t
meet ing, muc h less bogus
Q5l operation. If I had , I'd
have probably gone to the
League myself . What Dr.
Dave Gardne r did was just
pla in c hea ting. and you can
Quote me o n that.
73: In a statement to HR Re
port, Gardner implied that a
large number of DXers and
DXpedi tione rs were in
volved. Do you think this is
the case?

Lloyd: I doubt it. I th ink this
was his Idea and his ope ra
t ion . The sad thing is that as
a result of all of this, people
are going to lose fa ith in DX
ing a nd also in a mateu r ra
dio. The impac t of this will
be terrib le for a mateur ra
dio .
73: How do you feel about
the no-code license?
Lloyd: We a re no t in fa vor
of it. It see ms to me tha t we
must no t lower the stan
da rds of amateur rad io to
those of (S. We have a lit
tle some thing special with
the c o d e req u ir e m e n t.
Though ma ny say CW is a
th ing of the past and we
don't need it, it never see ms
to d isa ppear completely .
73: Do you fee l that in this
era o f liberalization it is dif
ficult to maintain standa rds
in amateur ra dio ?
Lloyd: To a degree . How
ever, I don't go a long with
those who say that the co n-

ditions on the bands today
a re worse than in years
gone by. As I look back a t
my ea rly days in the hobby,
a nd I sta rted in 1929, I'd
have to say tha t it was just
as bad or worse back then .
Peo ple have just fo rgotten.

In 1929, when two people
in the same city got on the
ai r the y Q RMed each other
so bad ly that nei ther could
hea r a nything, even if they
were o n opposite e nds of

the band It's simply no t
true to say that thi ngs a re
worse tod ay tha n in the old
days .

As far as politeness goes,
we are In no worse sha pe to
day than we were in 1929.
When I fi rst became a radio
amateu r, we had 35,000
ha ms in t his coun t ry
that 's all We have ten
tim es t hat num ber today,
a nd wh il e there are mo re
troublema kers a round. the
ra tio is just about the sa me
as It was in 1929. I don' t
really think that cond itions
today a re any worse than
when I sta rted.

73: 'ris, f read an interesting
statistic recent ly in Q5T .
The y conducted a survey of
amateu rs and found that the
number of women becom
ing involved in ham radio is
on the increase. Any com
ment on that?
Ir is : O h. I think that is def i
nitely true . I also th ink that
women are becoming bet
ter operators, too. I usually
try to contac t the YLs, and
I've not iced recently that
the Yls a re much more s(" lf
confident in pileups . They
ta lk s low ly, se e m mo re
po ised , and in gene ra l are
capa ble of makin g contacts
in good style .
73: How about plans for the
future: Other tha n Ch ina,
are the Cc tvins planning
anything exciting?
Lloyd: We laughingly tell

everyo ne we meet that we
hope to ope ra te from eve ry
count ry in the world . We
know this is an impossib ili
ty, but it is a goal that we
can keep in fro nt of us 
someth ing to make life and
ham radio more exciting

73: So, as you look down
the road , you see more of
the same: the trave l, the OX
opera tions, the going!
Lloyd: That's right, yes.•
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142 Home Avenue
Burlington VT 05401

Ringo Ranger Redux
- add those radials for better

performance

A fter reading the very
excellent art icle by

Robert Glorioso W1 1S in
the M ay issue of 73, and
having a Ringo Ranger, my
interest was stimu lated to
expe ri ment wi t h add ing
ground-p lane radia ls.

I cut six pieces of alumi
num w ire to lengths of 20
inc hes (sO.B em). As an aid

to spacing t hem around the
base moun t ing of the anten
na equa lly, I placed a strip
of 1" mask ing tape around
the base, brought the ends
together, and marked them
as shown in Fig. 1(a).

Using a mark ing penc il, r
made a line to indicate
w here one radial was to be
placed. Removing the tape,

I t hen made lines equally
subdivid ing the distance
between the two or iginal
marks-see Fig. 1(b). The
m ark ed t ape w as t hen
placed on t he base mount
of the antenna as shown in
Photo A.

Next, I placed a 2" hose
cl am p above the marked
ta pe, but did not tighten it. I
slid the alu m inu m rod s
under i t one by one at the
m arks, hol ding eac h in

o

"~SHI~G T~PE

( 0)

place with a p iece of mask
ing ta pe. When all six rods
were in place and aligned, I
secured them by tightening
the hose cl amp, as show n in
Photo B.

Using the handle of an
adjustab le square wh ich
had a designed angle of
45° , I bent each rod to a 45°
angle as show n in Photo C.

My fi nd ings on adding ra
dials to the Ringo Ranger
were the same as those of
W1 IS. There is an improve
men t in received signals
from repeaters and consid
erable improvement when
working simplex.•

Photo A.

Photo B.

Fig. 1.

Photo C.
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John Edwards KI2U
78-56 86th Street
Glendale NY 11385

23) Guatemala pretlx
24) Twice-worked stations
26) Soviet satellite (abbr.)
28) Between nations
30) Home power type
31) HF wavelength (abbr.)
32) November contest

Down
2) The non-initiated
3) Infinitesimal
4) Ident if icat ion (abbr.]
5) Electromagnetic comment

cation
6) System of communication

7) Informal contests (2 words)
8) A Soviet prefix
9) Summer contest

13) CW chuckle
15) Gone to ruin
16) Mr. Last Place
18) Bolivia prefix
19) ARRL contest
20) CQ contest (abbr.)
22) Repeat (abbr.)
24) To fall in standing
25) Contesters can't wait to hit

this at end
27) up first place
29) Two winners
31) 32 across [abbr.)

Illustration 1.

Across

ELEMENT l-CROSSWORD PUZZLE
(illustration 1)

FalseTrue

ELEMENT 2- TRUE·FALSE

1) II's quite legal for contest organizers to ot.
ter prizes.

2) A Novice won the 1954 ARRL CW Sweep
stakes.

3) Most contest organizations disqualify en
trants submitting logs with errors totaling
more than 2%.

4) The North American Sprint is sponsored by
the National Contest Journal.

5) It's possible to enter many contests without
even transmitting.

6) The March, 1921, aST suggested a CO par
ty. On April 1, according to a specific
schedule, all amateurs in a given call
district would send ca.

7) The first ARRL Sweepstakes was held in
January, 1930.

8) The winning operator in the fi rst
Sweepstakes worked 153 stations in 43 sec
tions.

9) The first Field Day took place in January,
1933.

10) The first winning Field Day station had six
operators and accumulated a grand total of
60 contacts.

11) The Radio Society of Great Britain and the
ARRL once cosponsored a contest.

12) The 1952 Novice Roundup had 100%
greater participation than the previous year.

13) In November, 1931, the ARRL sponsored a
"crossbeno Get-Acquainted Party" to " pro
mote fraternalism and versatility" between
40- and 80-meter operators.

14) From 1942 through 1945, U.S. hams were
forbidden to have con test QSOs with Ger
man and Japanese stations.

15) The 1977 Novice Roundup was the first to
include Technicians.

16) The ARRL, CQ Magazine, and 73 Magazine
have all sponsored 160-meter contests.

17) The ARRL "Copying Bee" was a receiving
contest that specialized in tricky text and
code combinations.

18) The VHF Marathon was a 1946 contest that
lasted eight months.

19) The Southpaw Fist Contest is devoted en
tirely to left-handed brasspounders.

20) The NBVM Sweepstakes Is a contest for
narrow-band voice modulation devotees.

14) Popular antenna
17) Night (abbr.)
18) Civil defense (abbr.)
20) Call-oriented test (2 words)
21) Preliminary result__ score

1) Contest bonuses
7) Unhardy contester

10) 1970s U.S. prefix
11) Popular contest starting day
12) Pacific prefix

CONTESTING

Ahhh, the weekend. Two solid days to ignore work and tune the
airwaves. What? The XYL has chores? Too bad. Tcday'e the day to
have some long anticipated rag-chews. Anyway, It looks like rain.

But one flick of the power switch finishes all those pleasant
thoughts. No rag-chews today-it's another contest weekend! A
spectrum fu ll of anxious amateurs, eager to give anything that talks
a 59 signal report.

Not since the incentive licensing debacle have feelings run so
high. Contesting is one of those searing issues that immediately
crystalizes amateur radio inlo two opposing camps. The only middle
ground is here, in FUN!, where both lovers and haters can prove their
contesting knowledge.
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ELEMENT 4-MATCHING

Match lhe contests li sted below with the month in which they take
place.

ELEMENT 3-SCRAM8 LED WORDS

Unscramble these words associated with contest operating.
tcceet olg mutrecop
coclk phrocmenoi eyerk
Iinpce peadenohsh tenens

neatnan

Column A
1) Field Day
2) IARU aaotceccrt
3) CO WPX (phone)
4) ARRL Novice Roundup
5) CQ Worldwide (CW)
6) CAN-AM Contest (CW)
7) ARRL VHF Sweepstakes
8) Straight Key Night
9) CQ Worldwide (Phone)

10) County Hunters SSB Contest

Column B
A) January
B) February
C) March
D) April
E) May
F) June
G) July
H) September
I) October
J) November
K) December

SCORING

Element 1:
Twenty points lor the completed puzzle, or 1/2 po int for each ques
t ion correctly answered.

Element 2:
One point for each correct answer.

Element 3:
Two po ints for each word unscrambled.

Element 4:
Two points lor each contest matched to its correct month.

Element 5:
Twenty points for the completed puzzre, or one po int lor each word.

How did you do in th is contest?
1-20 polnts-"Why is the l eague wasting my dues on these

con tests?"
21 ·40 points- "Contests? I can take 'em or leave 'em,"
41-60 points-Third place- Manitoba QSO Party.
61-80 points-"Mr. Clean Sweep. "
81-100+ points-They won't tet you enter any more contests

you're too good.

12) Top ticket
13) Topside metal
14) Beam reckoning
15) Total
16) Ham letter words
17) OX encounter
18) Con test sleep
19) What you're reading
20) Output (abbr.)
21) QSOs __ minute
22) Postscript (abbr.)
23) Sources 01 assertion (abbr.)

(given)

ELEMENT 5- HAMAZE

Here-s a new type of maze geared spec ifically to hams. The object
is to start at the circle and trace your way to the square by fi lling in
the answers to the c lues given be low. To he lp you on the way, we've
already given you the fi rst and last c lue answers. All words read
either vert ica lly downward or from left to right. Each new word is on
aperpendicula r angle to the previous word. Words Join on a common
letter. Good luck.

1) Contest records (given)
2) Sometime domest ic multi

pliers
3) spectauzec mode
4) West coas t c o n t es t ers

(abbr.)
5) Station t imepiece
6) Automat ic key
7) Station 's heart
8) To make advances
9) Novice contester's speed

10) European award (abbr.)
11) Contest a s o

FUN! MAILBOX

I think Dave Mann's sbot at you in the July " Leaky Lines" was un
ca lled lor . To me, your column will a lways have taste,

Jonathan Bird KA'BYW
Hopkins MN

As my nephew, Paul David Mann (no kidding) a lways says: " With a
little MSG, i f'ff even taste better."- J.E.

THE ANSWERS

Element 1:
See illustrat ion lA.

Element 2:
l -False Not in the United States. Actually, small prizes such as

plaques and cups are okay, bu t the FCC tends to frow n on
any thing more substantial.

fIIustration IA.
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2- False But it would have been so mething.
3-True Be careful.
4-True Great contest and a great group.
O- True Sure. Haven't you ever heard of SWLs?
6-True We think it wa s meant as a joke.
7- True It was designed as an exercise in traffic handling .
8- True Today, even I do better than that.
9-False No, June, 1933. January's too nippy.

10-True Portable work wa s tough in those days.
11-True In 1934, a t o -meter contest .
12-True Since 1952 wa s the Roundup's fi rst year...
13- True Could we make that up?
14-True And because of World War II, anyone else, too.
15-True t eens got their low·band privileges the su mmer before.
16- True And W1BB has worked them all.
17- True Fifty years ago-sounds like fun.
18- True I wonder when they slept?
19-Fal se Gee, I co uld enter that one.
2O- False It wou ld have to be an ARRl contest.

Element 3:
(Reading from left to right) coffee, log, compute r; c lock, microphone,
keyer; penc il , headphones, stat ion; antenna.

Element 4:
1- F, 2-G, 3- C, 4- B, 5-J, 6-H, 7-A, 8-K, 9- 1, 10-E.

Element 5:
See Illustration 2A. Illustration 2A.

AWARDS
Bill Gosney KE7C
Micro-BO, Inc.
2665 North Busby Road
Oak Harbor WA 98277

WORLDWIDE
AWARDS DIRECTORY

Aw ard hunt ing may have be
co me the most favorite pastime
of radio amateurs, and the need
for a consolidated source of In
formation is apparent. To date, I
know o f three major sources in
which such informat ion is avail-

able.
The Worldwide Awards Direc

tory, Volume 1, is now available.
It lists over 100 awards, and
mor e will be featu red in consec
uuve vo lumes to be published at
later dates. lis cost, $9.95,
should be sent to its publi sher,
KBf;JZP, at 736- 39th Street ,
West Des Moines IA 50265.

INTERNATIONAL DIRECTORY
OF AWARDS

Th is manual features various

award prog rams throughout the
world, and segments its con
tents by continents of the world.
Updates to the manual w ill be
issued in the form of a newslet
ter and may be inserted within
the manual. The basic directory
is $8.00 or 32 lACs while the
newsletters (published twice an
nuall y) w ill be $4.00 per year. For
additional informat ion, contact
the directory's publisher, Vance
LePierre W5IJU, 261 8 McGregor
Blvd., Fernand ina Beach Fl
32034.

THE OX AWARDS GUIDE

The thi rd and probably the
most complete source of infor
mation is a series of volumes
made available by Chuck Ellis 01

Ames, Iowa. This directory not
only details each award pro
gram in detail but also provides
a very fi ne facs imile of the
award applications. I've ut ilized
its contents numerous t imes
wh ile f iling for various parch
ments and believe me, the work
that Chuck put in hi s publicat ion
has cut proc essing time dramat
ically. I am positive that the
various award sponsors, as we ll,
are appreciative of the effort o f
providing a uniform applicat ion.
There is not hing more cumber
some than trying to sort through
vario us app lication formats all
submitted for the same award.

The DX Awards Guide is tee
tured in great detail on page 128
of the July, 1981, edition of this

--""' -"-~..,~- - -
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Island DX Listing. The lOX Award program depicts DXCC countries wh ich are bona-fide
"islands" as recognized by the National Geographic Societ y. Firs t criterion, ho wever: They
must be a DXCC country as stated on the ARRL DX Countries List. Any qualifying DXCC coun
tries either omitted from this list by error or those which have been recognized for DXCC after
the release of th is listing will be added to the lOX List when it is printed next.

Cali fo rnia State Award

Class D requires 20 to 28
counties; Class C requires 30 to
38 counties; Class B requires 40

counties; Class C requires 15 to
20 counties; Class B requires 20
to 30 counties; Class A requires
30 to 43 counties; Class AA reo
quires art 44 counties to be
worked.

- _.

,
'"""~_.

--.-

V56
VS9(See SO)
VS9K
VU7 (Andaman)
VU7 (laccadlve)
XF4
XP
YB,YC,YO
YJ
YVO
Z07
Z08
ZOg
ZF
ZK1 (North)
ZK1 (South)
ZK2
ZL
ZL (Auck-Camp)
Zl (Chatham)
Zl (Kermadec)
ZM7
ZS2 (Marion)

'S
3B6,3B7
'B8
'B9
'CO
'02
,Y
4S
5B,ZC
SR
SW
ay
8P
SO,VS9
9H
9M6,9M8 (See VS5)
9V
gy

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

S9,CRS
SV (Crete)
SV (Oodecanese)
T2,VR8
TF
Tlg
UA1,UK1 (Franz Jo)
VE1 (Sable)
VE1 (St. Paul)
VK (Lord Howe)
VK9 (Willis)
VK9 (Christmas)
VK9 (Cocos)
VK9 (Mellish)
VK9 (Norfolk)
VK9 (Heard)
VK9 (Macquarle)
VP2A
VP2D
VP2E
VP2G (See J3)
VP2K
VP2L
VP2M
VP2S
VP2V
VPS
VP8 (Falkland)
VP8,LU (Ork)
VPS,LU (Geo)
VPS,LU (Shet)
VPS,lU (Sand)
Vpg

VOg

VR1 (Br. Phoenix)
VR1 (Gilbert)
VR'
VR4 (See H4)
VRa
VR7
VRS (See T2)
VS5,9M6,9MS

HKD(Bajo)
HKD (Malp)
HKD (San An)
IS
J3,VP2G
JA-JR·KA
JD,KA1 (Mlna)
JO,KA1 (Ogasa)
JO,7J1 (Okino)
JW
JX
KG4 (See CO)
KH1,KB (Baker)
KH2,KG6 (Guam)
KH3,KJ
KH4,KM
KH5K,KP6 (King)
KH5,KP6 (Palmy)
KH6,WH6,AH6,NH6
KH6,KH7 (Kure)
KH8,KS6
KH9,KW
KHD,KH2,KG6 (Marl)
KC6 (West)
KC6 (East)
KP (Oesoth)
KP1 (Navassa)
KP2,KV
KP3,KS4,HKD (Ran-Ser)
KP4,NP4
KX
OHO
OJO
OX,XP
OY
P29
PJ (Neth Ant)
PJ (St. Martin)
PYD (Fernando)
PYtI (Peter & Paul)
PYtI (Trlnldade)
S7

A'
A9X
BV
C2
ca
CEM
CUX
CEOZ
CO,CM,KG4
CT2
CT,
04
oa
OU
EAa
EA8
EI,OI
FB8W
FB8X
FBSZ
FC
FO (Gaud)
FG,FS
FH8
FK
FM
FO (Clip)
FO
FP
FR (Olor)
FR (Juan)
FR (Reun)
FR (Trom)
FW
G,GM,GW
GC,GU
GC,GJ
GO
GI,EI
H4,VR4
HC8
HH,HI

Oregon State Award

Class C requires 10 10 15
counties; Class B requires 20 to
25 counties; Class A requires 30
to 35 counties; Class AA re
quires all 36 counties to be
worked.

Wash ington State Award

Class 0 requires 10 to 15

magazine.

ISLAND OX AWARD

Of all the OX awards being ot
fered these days, one of the
newest and tastest-crowtnc
awards programs is that of the
Island OX Award: Sponsored by
the Whidbey Island OX Club,
available to licensed amateurs
and shortwave listening ete
tions worldwide, awards are
issued for 2 x SSB,2 x CW,2
x RTTY, and 2 x SSTV, as well
as mixed and single-band ac
complishments.

Fifty (50) lOX islands as they
appear in the lOX Island listing
are required for the basic award.
Recognition is given for con
tacts made in increments of 50
islands, up to and including the
maximum number of islands
possible. All OXCC countries
which are bona- fide " islands"
are the only qualifying contacts.
See the lOX listing in th is col
umn.

To apply for the lOX Award,
prepare a list of contacts in
prefix order. Inc lude the call of
the station worked, lOX island
name, band, mode, date, and
GMT. Please number your con
tacts 1 through 50, etc. Do not
send OSL cards! Have your li st
of islands verified by at least
two amateurs or a local rad io
club official. Confirmation of
each contact must be in the ap
plicant 's possession and con
firmed by verifying signatures.

Send your verified list of con
tacts with $4.00 (US funds only)
and a large eett-aodreeseo ,
stamped envelope (31h " x 9")
to the fo llowing address. (For.
eign stations may substitute the
fee by enclosing twelve IRCs.)
Whidbey Island OX Club, 2665
North Busby Road, Oak Harbor
WA 98277. Rules governing this
awards program are reviewed
annually in September. Please
enclose an SASE with any in
qu iries regarding t h e l OX
Awards program.

THE CERTIFICATE
HUNTERS CLUB

Thanks to Scott nouc tas
KB7SB, who is the Western
States County Award Manager
for CHC, we are able to bring to
you an extravagant series of cp
erating awards wh ich will obvt
ously win the approval of every
county hunter in the world!
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lOX AWARD RECIPIENTS
Over the months, many letters have been received reque sting a published li st of those stations

that have qua lified for the lOX Award, In call sign order, here are the lOX recipients . Is your call on
this honor roll?

US Stations KA4LXZ WB7RUV K0UKO

W1AGA WA4QZX W7ULC W0YBV

N1AHN WB4UBO WB7VHA

WB1BVQ N4XC WA7YBN OX Statlons

WB1DQC KB5AC K7YY OA1MP

WA1GTQ KA5ACC K7ZR OA1MV

W1HR W05CDR KB8CU OF7QO

WA1SMI N5CIO KBEJN DF9ZP

WHEE KA5CTZ KBIQB OJ2UU

KHH K050 W081XV OJ0SL

W1WKP K5HT K08M EA60E

N2AWM KB50U W08MOV F60UK

N2BQL WB5TZO W8NK GU5CIA

KA2EAO KB5WQ WOOQEO HC2RG

WS2FFY A05X W08QOM lCBOGS
N2GG N6AFN N9AII 12GXS

W2KI WD6AQJ N9SA IBINW

AF2L WD6BNH N9BAF 18KDB

KE2M WB6COM/7 K9BIL 18KNT

KF20 WA6CUP W9BM 18YRK

WB2QLO WD6FDN K9BQL 18XTX

WA2SRM WA6FDX WOOHWY 10MWI

KB2TY W6JGT WB9JBH JA1SXH

WA2VJL W60RD KB9JJ JH1XUP

KJ2W WA6PJR WB9NOV JI1 NOY

W2XQ WA6QOR KB9QZ JR1EBL

WA2YEX WA6SLO WB9RNF JA4ESR

W2·6893 (SWL) WA6VJP K9TI KH6JWK
N3AKX WB7AEX KB9TO KP4AE

K3FN N7AKQ WB9UIA LU1BARrW3
W3HRO WB7BFK WB9UKS OE1WPA

K3LUE K7CU K9UR S83T
WA3PMII7 WQX7DER (SWl) WB9VGJ VE1BWP

AC3Q K7EFB WB9WFZ VE3BXY

K3VY WA7GVM WA9WGJ VE3JGT
N4AKO NL7J AE9X VE3·9094 (SWLj

WD40VZ KL7JC NaAMI VE5ADA
KE4E WA7JUJ N0BKY VK2NHV

KS4G W7KTI KaDEQ VK4FS
WQ4IHV W7KVV KBaOE VK6YL
KS4JA WB7QEP WBaOMY/6 VP2MO
K4JYD WB7RFB KaSI 6Y5DA
K4LQ WB7ROE KBaSY 9V1UK

to 48 counties; Class A requ ires
48 to 57 counties; Class AA re
quires all 58 counties to be
worked.

Arizona State Award

Class C requires 5 count ies;
Class B requires 8 counties;
Class A requires 10 counties;
Class AA requ ires 13counties to
be worked.

Nevada State Award

Class C requires 8 to 10 ccun
ties; Class B requ ires 10 to 15
counties; Class A requires 15 to
17 counties to be worked.

Utah State

Class C requ ires 7 to 10 coun
t ies; Class B requ ires 18 to 24
counties; Class A requires 22 to
29 count ies to be worked.

Wyoming State

Class C requires 7 to 10 coun
t ies; Class B requires 15 to 20
counties; Class A requires 20 to
23 counties to be worked.

Idaho State

Class C requires 15 to 20
counties; Class B requires 20 to
30 counties; Class A requires 30
to 43 counties; Class AA re
quires 44 counties to be worked.

Montana State

Class 0 requ ires 15 to 20
count ies; Class C requires 20 to
30 counties; Class B requires 30
to 40 counties; Class A requires
40 to 55 cou nties; Class AA re
qu ires 56 cou nties to be worked.

Alaska State

Issued by actual counties
contacted, this award may be
obtained for two or more coun
t ies confirmed .

Hawaii State

Issued by ac tual counties
contac ted, this award may be
obtained lor two or more coun
ties confi rmed .

Rules:

1) Awards are avai lable to
licensed amateurs and SWLs
(on a heard basis).
2) Do no t send QSL cards. A list
showing full details of the con 
tacts, signed by your local club
official or two licensed ama
teurs, should be submitted.
3) Certi ficates wi ll be endorsed
for various bands and modes as
requested, providing such reo
quest accompanies application
and necessary listings are
made.
4) Award Fee is $3.00 worldwide.
5) Endorsements after original
application are $1.00.
6) Send application to Awards
Manager, scott R. Douglas, Jr.
KB7SB, PO Box 46032, Los
Angeles CA 90046, USA.

CHC AWARD SERIES

Worll:M! USA Award

Districts: Issued for contact
wit h all US call distric ts 1
through 0.

States: Issued for the total
states worked .

Capitals: Issued for the total
01 capitals of states worked.

Prefixes: Issued for the total
number o f US prefixes worked.

There is no fee for these
awards and they are available to
licensed amateurs and SWLs
worldwide. A USA SASE is reo
quired; worldwide, 3 IRCs are reo
quired along with an SAE.

Presidents Award

Issued for the total number of
cities worked bearing the last
names of past presidents. There
is no fee. Same rules as Worked
USA Award.

Stata Cit ies

Issued for the total number of
cities worked. Awards are ts
sued by state (all 6th & 7th dts
trict causrcns). There is no fee
for this award but same rules as
USA Award.

These awards are being is
sued for a limited time only.
Should further information be
desired, please contact Awards
Manager, Scott R. Douglas, Jr.
KB7S B, PO Box 46032, Los
Angeles CA 90046, USA.

WORK THE
CARIBBEAN AWARD

This basic award is issued for
confirmed contact with 20 of the
Island countries listed below.
Endorsement seals are issued
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Pacific Country Prefixes

A3, BV, C2, CEliA, CElJX,
CEIIZ, DU, FK, FO (Clipperton ),

WORK THE PACIFIC AWARD

This award should not be
mistaken for the famous WAP
award which has been offered
for yea rs out o f New Zealand.
This particu lar award featu red
this month Is sponsored by the
Certificate Hunters Club (CHC)
and its Manager, Scott Douglas
KB7SB.

The basic Worked All Pacif ic
Award is issued for 30 con
firmed country contacts and is
available to any licensed ama
teur operator or shortwave us
tener. Endorsement seals are ot
tereo in increments of 5 coun
tries. A Gold Seal Plaque can be
issued lor 50 or more countries
worked in the Pac ific region if
desired. Cost of the plaque will
be $18 US dollars or 95 lACs .

Endorsements for any band,
mode, or power will be recog
nized if such recognition is re
Quested at the time of aopuca
non.

To apply, have your list of con
firmed contacts verified by at
least two amateurs and have it
sent with $3.50 in US funds or 18
lACs to the Awards Manager,
Scott Doulgas KB7SB, PO Box
46032, Los Angeles CA 90046.

YVII (Aves Island), ZF, GY, 8P,
and 9Y.

Caribbean Country Pref ixes

ce. CO/eM, C04, FG, FS, FM,
HH , HI, HKII (Baja Nuevo), HKII
(San Andreas), HKII (Serrana
Bank), HAG, J3IVP2G, J6IVP2L.
J7IVP2L, KC41KP1, KG4 ,
KP4INP4IWP4, KP4 (DeSe<:heo
Island), KPJ, KP2IKV4, PJ (Neth·
erland Antilles), PJ (51. Maarten,
Saba, St . Eustat ius), VP2A,
VP2K, VP2E, VP2M, VP2S, VP2V,
VP5, VP9, YV (Margarita Island),

in increments of 5 countries
each. A Gold Seal plaque can be
issued for 30 or more confirma
t ions at a cost of $18.95 in US
funds or 95 IRCs. SWLs may ap
ply on a heard basis.

Send your verified application
and $3.50 or 18 IRCs to th e
Awards Manager. Do not for
ward aSL cards because you
may have you r aSL cards and
claimed contacts verified by two
amateurs or a local radio club
official.

Endorsements wilt be issued
for any mode, band , or power
level req uested as tong as the re
quest is made at the time of ini·
tia l application . Future en
dorsements will cost $1 .00 US
funds plus an SASE.

Forward your application to
SCott Douglas KB7SB, PO Box
46032, los Angeles CA 90046.
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shima), JOllKA l (Ogasawara),
KB1 'KH1, KC6 (Eastern Caroline
Islands), KC6 (Western Caroline
Islands), KC6 (yaM, KH2, KHlI,
KH6, KH7, KH3, KH4, KH5K.
KH5, KH8, P2, T2IVRS, TWRl
(Central, West, and East Kiribati
separalely), T19, VK7, VK, VK2.
VK9 (WilliS), VK9 (Christmas),
VK9 (Cocos Keeling), VK9 (Mel
lish), VK9 (Norfolk), VKG(Heard),
VKIJ(Macquarle), VR6, VSS, XF4,
BYfYC, YJ, ZKl (North Cook),
ZK1 (South Cook), ZK2, zt, ZL
(Auckland Island), Zl (CampbeH),
ZL (Chatham), ZL (Kermadec),
ZM7, 302 and 5W,9M2, and9M6.

SPRUCE KNOB

The Parker sburg Amateur
Radi o Klu b of West Virg inia will
be holding an In-state eXpedi
non from the top of Spruce
Knob, West Virg inia. Spruce

Knob is the highest mountain
point in West Virginia. Elevation
is 4862' and it is located in Ran
dolph county. for you county
hunters.

The expedition wilt be on Oc
tober 3 and 4, starting at 1500
universal time. Station call w ill
be N8COO. Planned frequenc ies
are: :l: 3.935, 7.235, 14.335 ,
21 .360, and 28.535; on 2 meters:
144.200,1 44.190, sse, 144.1 10,
CW; on 6 meters: frequencies
are 52.150, SSB, 52.525, FM; for
CW on HF bands, 10 kHz up on
all Novice bands. For special
OSL, send an SASE to N8COO,
902 23rd Street, Vienna W VA
261 05.

POPULATION CENTER

The population center of the
US as determined by the 1980

census will be commemorat ed
by special event station KAIJIAR
from 1700 GMT October 10 until
1700 GMT October 1" by the
Jefferson County ARC in De
sctc. Missouri. Appro ximate fre
quencies used will be 25 kHz up
from bottom edge o f the General
portions of 10, 15, 20, and 40. as
well as the center of the Novice
portions. For a certi f icate, send
QSL and a la rge SASE to
KAlIIAR, 3009 High Ridge Blvd.,
High Ridge MO 63049.

SUNBELT EXPOSITION

The Colqui tt County Ha m Ra
dio Society w ill be operating
club station W04KOW from the
si te of the fourth annual Sunbelt
Agricult ural Expos it ion on o cto
ber 13-1 5, 1981. The hours of op
eration will be 0900 to 1600
EOST each day.

This annual Suncert Expo is
held each year at Spence Field
Air Base. located near Moultrie,
Georgia, and is the largest agri
cultural show in the South. This
event draws over 200.000 visi·
tors from all over the United
Stat es and foreign countries.

Operations will be mostly on
40 and 20 meters around 7.250
and 14.300 MHz, with some op
erations in the other HF bands.
The members also will be listen
ing for visiting hams on the local
repeat er, 146.19/.79. Visiti ng
hams are invited to visit the
amateur booth at the Expo and
operate the station.

A spec ial QSl ca rd is avail
able for those making contact
during th is event. Con tact Joel
Go ings AA4P, Secretary, cor
quitt County Ham Radio Sect
ety, PO Box 813, Moult rie GA
31768, for more information.

73 MAGAZINE AWARDS PROGRAM

South Amerlcan Award

Wortl The World Award

76 VP2MO 83 W6JQT 90 WB5TZO
77 HKIJEHM 84 WB2TKO 91 WB7VHA
78 WA2$RM 85 W9BM 92 VK20EJ
79 KA5CTZ 86 WD6EEQ 93 WB1BVQ
80 OF7QO 87 KB7SC 94 KF2X
81 WA2YEX 88 KA2EAO 95 OE1·109976
82 N5BBO 89 KBIQB 96 OE8MOK

North American Award

114 WD4BLU 128 WD6EEQ 142 WB2YMW
115WMOMY16 129N7AHQ 143 AK1H
116 VK4FS 130 WlK>ll 144 WB1BVO
117 DJIISL 131 KA9HRI 145 VK20EJ
118 VE30lJ 132 WB7VHA 146 OA1PN
119 HKIJEHM 133 WBSLBR 147 KF2X
120 VP2MO 134 KA9ERX 148 OE1 -109976
121 OF7QO 135 KB7SC 149 W1SI X
122 KA30BN 136 WA2MCE 150 KA3GGP

123 W6JQT
124 WBQBWY
125 N5BBO
126 WB2TKO
127 W9BM

103 OF7QO
104 VP2MO
105 HKlIEHM
106 DJlISL
107 KA30BN
108 N5BBO
109 WBtlBWY
110 W6JQT
111 ZE2KA
112 WB2TKO
113 W9BM
114 WlK>Ll

137 K7DBV
138 K81QB
1396P60V
140 KA1CLV
141 WB5TZO

115 WB7VHA
116 WB5LBR
117 KA9ERX
118 N7AHQ
119 KB7$C
120 KB6WJ
121 VE3DIJ
122 8P60V
123 K81QB
124 AK1H
125WB2YMW
126 WB5TZO

151 KJQWQ
1520E6MOK
153 VE1BWP

127 KC4VY
128 WB1BVQ
129 VK20EJ
130 OK5WJ
1310A1PN
132 KF2X
133 OE1·109976
134 OJ<lWQ
135 OE6MOK
136 VE1BWP
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European Award 20 Meters

131 SV1GJ 146 KA7COI 161 WB5TZO 1 WA9BBX 5 WD<JEPE 9 N4QH
132 DJIISl 147 WB5lBR 162 WB7VHA 2WA9WGJ 6WB9UKS 10 KAIIINF
133 VE3DIJ 148 KA8RD 163 WB6SZZ 3KHH 7 VK6Yl
134 HKIIEHM 149 WIICJG 164 K7DBV 4 KB8JF 8 N8BDI
135 VP2MO 150WA2SHW 165 NQASV
136 OF7QO 1518P60V 166 WB1BVQ 40 Meters
137 KA1CFQ 152 KB7SC 167 VK20EJ 1 WA2SRM 3W040BJ 5 N5AHZ
138 XE2KA 153 WA2MCE 168 OA1PN

2 N8AlO 4 WD<JBOS 6 N40H
139 N5BBO 154 K810B 1690U1EFZ
140 WBIIBWY 155 KA2EAO 170 KF2X
141 W6JOT 156 W 1SIX 1710E1 ·109976 80 Meters

142 W9BM 157 KA1ClV 172 DJQWa 1 KAQAlQ 4 KS4B 7 WAIIRVK
143 WB2TKO 158 KB8WJ 173 KA7GFI 2 WD<JBOS 5wB9UKS 8 N4QH
144 W06EEQ 159 AK1H 1740ESMOK 3 KA5AOP 6 KB5FN
145 WB9JBH 160WB2YMW 175 VE18WF

Oceanic Award 160 Meters

85WA2SRM 93 WB2TKO 101 WB5TZO 1 KC8P

86 OF7QO 94 Zl28AO 102 WB1BVQ Wortted All USA
87 VP2MO 95W9BM 103 VK20EJ All Band
88 HKQEHM 96WB7VHA 104 OU1EFZ

46W9BM 50 N5ACU
89 VK4FS 97 WA2lYF 105 KF2X 42 N4CXK

90 WA2YEX 98 K87SC 106 OE1·109976
43 KA8GXN 47 KA7HPP 51 Nl7J
44 N6BXT 48W06EEQ 52 KA4tTQ

91 N5BBO 99 KA2EAO 1070EBMOK
45 WA4ZLZ 49 WQCJG 53WB9UIA

92 W6JQT 100 K81QB

African Award 73 OX Coun try Club
B9 DJQSl 100 WB5lBR 111 VK20EJ 2 x SSB
90 HKIJEHM 101 WA2lYF 112WB18VQ 54 W5SGT 61 KF2X 58 AK1H
91 VP2MO 102 W9BM 1130A1PN 55W9BM 62 VK4FS 69W04DVZ
920F7QO 103 KB7SC 1140U1EFZ 56 DF7QO 63 K9PSN 70DA1PN
93 KA30BN 104 OK5WJ 115 KF2X 57 WB7RUV 64 K3KJZ 71 VK20EJ
94 W6JQT 105 KBIQB 116 DJIIWQ 58 N7AKQ 65 K3lUE 72 VK2BQN
95 N5BBO 106 KA2EAO 117 OE1·109976 59WB5lBR 66 WB1BVQ 73 VE1BWP
96W~BWY 107 AK1H 1180E8MOK 60 VK6Yl 67WB2YMW 740E8MOK
97WB2TKD 1oaWB2YMW 119 VE1BWP
98W06EEQ 109WB5TZO
99 KA9ERX 110WBVHA Mixed Mode

22 WB5lBR 23 Woo EEQ 24 Nl7J
Asian Award

84 DF7QO 93W9BM 102 DU1EFZ
2 x CW

85 VP2MO 94 KB7SC 103 KF2X
86 HKIJEHM 95 KA2EAO 104 OE1·109976 9WB9UIA 10WB9UIA llVE1BWP

87 DJQSl 96 K81DB 105 DJIJWQ 12 KA2EAO

as KA5CTZ 97WB5TZO 106 OESMOK
89W6JOT 98WB7VHA 107 VE18WP Century Cities Award

90 N5BBO 990A1PN 108 SV1GJ 19 W9BM 20 K7DBV 21 VK6Yl
91 WB2TKD 100 WB1BVD 22 WB9UIA
92W06EEO 101 VK2DEJ

as Award 01 Excellence

Wor1l.ed All USA 44KA2Gn SOW9BM 56 N5AUB
6 Meters 45 KA4JVN 51 Zl2l0 57 WB6SZZ

1 WB(JZKG 4 KA5DDE 6 K3HFV 46 KA4KST 52 KA2GMT 58 KAQKCM

2 K6PHE 5 WB5SND 7 N40H 47 VK3VEU 53 KAQFVG 59 KB9PN

3 N4BJJ 48 KA1CFO 54 KA(JINE 60 KA6AH l
49KA9CWW 55 KAQINF

10 Meters

1 Kl71EN 4 JHBOSC 6 VE1BWP
2 W5ZKJ 5 VK7NBT 7 N40H
3 VE1BVD

15 Meters More award winners will be listed next month. Full details

1 W050RB 4 WB6COM 6WB9UKS 01 the 73 Awards Program can be found in the September,

2 WAI)CEl 5 KA41FF 7 N4QH 1981, issue ot this magazine. Why not become partotthe test-

3 KA6ACO est-growing awards program around!
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SOCIAL EVENTS
HOU STON TX

OCT 2·4

The Houst on ccmvenuoo 81
willbe heldonOclober2-4, l981,
at the Asttooomatn. Houston
l X. Fea tures will include an m
door flea market. a Friday night
equipment auction, computer
exhibits and forums, technical
sessions, and OX/Contest meet
ings w ith Father Moran 9N1MM.
Family acuvnes are planned
and the ladies will have a full
schedule, Registration is $7.00,
the banquet is $1 6.00, the Jorm
son Space Center tour is $6.00.
and flea market spaces are
$6.00 each. For lull details, con
tact HHC, rnc.. Box 79252, Hcus
Ion TX 77024. or phone (713)
481 ·4586.

CLEA RWATER Fl
OCT 3·4

The Florida Gulf Coast Ama
teur Rad io Council will holds it s
annual co nvention in conjunc
t ion with the ARRL South Flor·
ida Section Convention on o cto
ber 3·4, 1981 , at the Sheraton
Sand Key,Clearwater FL. Regi s·
tratron is $4.00 and children
under 12 years old will be ecrntt
ted free. There will be a aCWA·
sponsored luncheon at noon on
Saturday , a pOOlSide luau Satur
day night , and a fashion show
and luncheon on Sunday. Swap
tables are $10.00 for the week
end, lunch eon t ick et s are $6.00,
and luau ticket s are $12.00. Fee
tures w ill include forums, demo
onst retrcns. meetings, exh ibits
for the amateur as well as for

XYLs , and a limited swap area.
Talk-in on 146.37/.97. For further
informat ion or reservat ions ,
wr ite FGCARC, PO Box 157.
Clearwater FL 33517, or phone
Jan KA4ELA at (813)-544-6734.

ROCK HILL SC
OCT<

The York County Amateur Ra
dio Society w ill hold it s 30th an
nual hamfest on Sunday. Octo
ber 4, 1981, at Joslin Park in
Rock Hill SC. For additional in
formation and pre-reg istrat ion.
write YCARS. PO Box 4141 CRS.
Rock Hi ll SC 29730.

REVERE MA
OCT 4

The 19-79 Repeater As socia
t ion 01 Chelsea MA will hold its
annual f lea market on Sunday.
October 4,1981 , from 11 :00 am
to 4:00 pm (sellers w ill be eo
mitted at 10:00 am) at the Beach
mont VFW Post, 150 Ben nington
Street, Revere MA. Admission is
$1.00. Sellers' tables are $6.00 in
advance and $8.00 at the door, il
sti ll available. Talk-in on .191.79
and .52. For table reservat ions.
send a check to 19·79 Repeater
Association, PO Box 171 ,
Che lsea MA 02150.

YONKERS NY
OCT 4

The Yonkers Amat eur Radio
Club will hold its electronics flea
market on Sunday, October 4,
9:00 am to 4:00 pm, at the park
ing lots of Loral Electronics on

FUllerton Avenue in Yonkers,
NY. Activit ies include prizes, an
auction, and l ive demc nstre
ttons of computers, satellite TV,
hl·fi equipment, and more. Ad
mission is $2.00; sellers' space
is $5.00 (bring your own tables).
Talk-in on 146.865, 146.910. and
CB channel 4. For advanced rea
lst retron. contact Otto Supliski
WB2SLQ, 52 Hayward Street ,
Yonkers NY 10704. For more tn
to. can (91 4)-969-1053.

ROMEGA
OCT 4

The Coosa Valley Amateur
Rad io Club will host the annual
Rome, Georg ia. Hamfest on
Sunday, October 4. 1981, at the
Rome Fairgrounds. Gates open
at 7:00 am, with the main prize
drawing at 3:00 pm. Admission
is $1 .00 and addit ional prize tick
ets will be available. Activities
include dealer d isplays, bone
yard and flea market , ladies' btn 
go , and hot, homemade barbe
que and Brunswick stew. Top
prizes are an Icom IC·260A
2-meter SSB/FM/CW mobi le
t ransceiver, an IC2A a-meter
handle-talkie, and a Trionix full
range frequency counter. You
do not have to be present to win
the lirst prize. There will be hour
Iy door-prize drawings plus pnz
es for the tadies and children.
Talk-in on 147.301.90. For more
information, ca ll Cathy Strick
land WA4YSV at (404)-235·2311.

sconSDALE AZ.
OCT 9-11

The Scottsdale A m a t eur
Radio Club will ho ld the 1981
South western Divi sion ARRL
Reg ional conventron on Oc
tober 9·11 , 1981 , in Scottsdale
AZ.. There will be major exhibi
tors and thousands of dollars in

prizes. On Sat urday, October
10th, a westem-etvre steak din
ner wi ll be served and Senator
Barry M. Go ldwater K7UGA will
be the special d inner speaker.
Tours of the Senator's " shack"
wi ll be conducted also on Sater
day. For more informat ion, co n
tact SARC Convention commit
tee, PO Bo x 3073, Scottsdale AZ.
85257.

MEMPHIS TN
OCT 1D-11

The Mid-South Amateur Ra·
d io Association, the Memphis
VH F Club, the Raleigh ARA. and
the Delta ARC will hold the
Memphis Hamfest on October
10-11,1981 , in the Youth Build
ing at the M emphis Fa ir 
grounds, Memph is TN . Adm is
sion is $3.00 and children under
14 wi ll be admitted free. The
hours will be from 8:00 am to
4:00 pm on Saturday and 8:00
am to 2:30 pm on Sunday. Fea·
tures w ill inc lude a large indoor
and outdoor f lea market, en-sue
t railer hookups, ladies' actwt
t ies, many forums. and (on Sat
urday night) a partyldance with
snacks. Deadline lor Friday
night setups tor dea lers and the
flea market is 9:00 pm. Talk·in on
.34/.94 and .52. For advance res
ervations and further details,
write Memphis Hamfest , 28
North Cooper, Memph is TN
38104, or phone Clayton Elam
K4FZJ at (901)-274-4418(days) or
(901)·743·671 4 (nights), or How
ard Smi th WD5DVB at (901)·
372·9618.

ASHEVILLE NC
OCT 10

The Western Carolina Ama
teur Radio Society, rnc., will hold
it s 6th annual AshevilleAutumn
fest on Saturday, October 10.

MODEl II

$602.00 Discount
Off List

64K 1 drl.... $3297.00

TRS-80®DISCOUNT
BUY DIRECT

We carry the f u l l li n e o f TRS-SO Computers . A ll

other software. furniture , and a ccesso r ie s at dis

co un t from ca t a lo g price . We stock most it e m s

to assure you fast delivery and save you money .

WRITE FOR A FREE CATALOG

1.800.841.0860 Toll Free Order Entry
MICRO MANAGIMINT SYSTlMS, INC•

... 313 DII'l . "'0 . 13
DOW1'lTOWN I'I.AZA~ING ce...TU

115 C 5KONO AVE 5 w
CAIIlO,~G1A ,,,,.

GA I fll"Oll T "wO'd NO, (ltI 2) ' ' '_'120

M O D EL III

B----
Ii:iI

26-1061 4K 1• •• •••• • • 1609.00

26·1062 16K 11I•••• ••• •849.00

26-1066 48K III

2 dri't8$. RS232••• • • • • $20n.00
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WHAT WILL YOUR NEW

RIG BE LIKE?
Read 73 and Find Out

The magic of digital electronics is coming to ham gear ... and you 'll be able to read about these
developments in 73. There probably will be more changes in ham equipment in the next few
years than ever before in h istory . You 'll see these changes com ing in 73, where you ' ll read about
the experiments and pioneering. 73 has more articles than any other ham magazine . . . often more
than all the others combined.

When sideband got started, it was moved a long by the m any pioneering articles in 73. In the 60s
it was solid state, w ith several ti mes as m any articles on the subject tha n in all the other magazines
combined. W hen repeaters and FM got going about ten years ago there were over five times as
many articles on the subject published in 73 as in all other ham magazines combined . . . and you
can see what changes that brought to hamming. Now we're looking a t exciting developments
such as narrow band sideband for repeaters . . . which might give us six times as many repeaters
in our present bands. We're looking at automatic identification systems which may make it posst
ble for us to read out the call letters of any station tuned in . . . and even the development of self
tu ning receivers .

Will stereo double sideband techniques make it possible to have up to 30 times as m any stations
withi n a given HF band as is now possible? Hams wi ll be expe rimenting and reporting on these
developments in 73. 73 is an encyclopedia of hamming . . . p resent and fu ture ... and just a bit of
the past, too.

lip

Without the endless fillers on station activities and club news, 73 is able to
publish far more information ... valuable information ... on hamming and
ham equipment.

You mayor may not be a pioneer, but you certainly will want to keep up
with what is happening and what the new rigs are going to be like. And, frank
ly. your support of 73 is needed to keep this type of information coming.

Canadian 52711 year arty. US fl.l'lds. foreign $35 /1 yElOf orty. US fl..n:js
Please oIow 4 to 6 weeks for deiv6(y

73 Magazine.PO Box 931 .Formingdole. NY 11737

31986

):7@@1,l bill me for 1year of 73 Magazine at $25,00

Address _

c"v stc te -"' _

'ome _

----------------------------
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1981, at the Asheville Civic Cen
ter, Asheville NC. Admission is
$3.00 in advance and $3.50 at
the door. Featured will be
dealers, an ARRL booth, and a
McE lroy memorial CW competi
t ion. Prizes inc lude an HF trans
ceiver, a z-meter transceiver,
and many other prizes and door
prizes. Talk -in on .31/.91, .161.76,
and .52. For more information,
con tact WCARS, Box 1488,
Asheville NC 28802.

WAUKESHA WI
OCT 11

The KM RA Hamfest '81 will be
held on Sunday, October 11, at
the Waukesha Exposition Cen
te r, Hwy. FT, Waukesha WI.
Tickets are $2.00 in advance;
$3.00 at the gate. Talk- In on .52.
For more info, or advance tick
ets, write KM RA Hamfest '81,
315 Morey Street, Waukesha WI
53186.

BEDFORD IN
OCT 11

The Hoosier Hills Ham Club
W9QYQ wi ll hold its annual
hamtest on Sunday, October 11 ,
1981, at the Lawrence County
4·H fairgrounds, located just

sou th of Bedford IN . Admission
is $3.00. There will be refresh
ments, a free flea mark et , ven 
dor displays/sales, f ree camp
ing, and prizes (incl uding a
grand prize o f an Azden PCS·
3000 and a raffle prize o f a
TRS-80 Model III 4K L1 comput
er). Talk·in on 146.13/.73. For ad
vance reg istrat ions and further
information, contact HHHC, PO
Box 891, Bedford IN 47421.

PARAMUS NJ
OCT 11

The Bergen ARA will hold
a ham Swap' n Sell on October
11, 1981, at Bergen Community
College, Paramus NJ. Seller's
admission is $3.00. There will
be tailgating only; brin.g you r
own table. There will be thou
sands of spaces available. Buy
ers will be admitted free. For
more informa tion, contact J im
Greer KK2U, 444 Be rkshire
Road, Ridgewood NJ 07450, or
phone (201)-445·2855.

BALTIMORE MD
OCT 11

The Columbia Amateur Radio
Associat ion will ho ld its 5th an -

nual hamfest at the Howard
County Fai rgrounds (15 miles
west of Baltimore, just off 1-70
on Rt. 144, 1 mile west o f Rt. 144,
1 mile west of Rt. 32) on Sunday,
OCtober 11 , 1981 , at 8:00 am. Ad
mission Is $3.00 and tailgating
and tabl es are $6.00. Food and
prizes will be available. Talk-in
on 147.735/.1 35 and 146.52/.52.
For table reservat ions and infor
mation, wr ite Dennis Parra, 6955
Spinning Seed, Columbia MD
21045.

BIG RAPIDS MI
OCT 17

The Big Rapids Area Amateur
Radio Club will hold a fox hunt
on Saturday, October 17, 1981,
starling at Hemlock Park in Big
Rapi ds MI. Reg ist rat ion is from
8:00 am to 10:00 am. Hunt starts
at 10:00 am sharp, rain or shine,
on on 146.64. Famil ies, picnics,
t runk-sale horsetraders, wet
come. $3.50 regi st ration per car
load. Informat ion packets sent
to advance regi strants. Prizes
will be awarded and food will be
avail able. Talk-in on .52. For fur
ther information, con tact Bruce
l. Werner WB8TVD, Box 1073,
Big Rapids MI49307.

KALAMAZOO MI
OCT 17

The 27th annual VHF Confer
ence will be held on Saturday,
October 17, 1981, at Kohrman
Hall , at West ern Mich igan Uni·
versrtv, Kalamazoo MI, from 8:30
am through the awards dinner at
6:30 pm. VHF topics will include
Design of Low Noise GaAs FET
Preamps, An Overview of Packet
Network ing, and five others. For
more information, w rite Dr.
GladeWilcox W9UHF, VHF Con
fe rence Chai rman, Western
Mich igan Universit y, Kalamazoo
MI49008.

IRWIN PA
OCT 17

The Irw in Area Amateur Radio
Assoc iation will hold its swap
and shop on Saturday, October
17, 1981 , at the Circl evill e VFD,
Robbin's Stat ion Road, In Irw in
PA, just off US 30, 3 miles west
of the Pennsylvan ia Turnpike
(exi t 7). There will be plenty of in
door and outdoor space avail
abl e. Featu res include a flea
market, pr izes, vendors, and
food. Talk-m on 146.925/.325and
.52. For more information, writ e

the
Spring
Book
List.

new
manuscripts

For submissions
procedures and furth e r

info,mation, contact
Chris Crocke" Editor.
Wayne G'een Books .
Pete rbo'oug h, New
Hampshire 03458.

for consideration for

Wayne Green
Books
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December 1, 1981 deadline for

Assembled,
Tested,
Burned In,
Programmed
(Inc . $3. postage)

$99..22.

. 4 Indi.id"al CW-IOs j1K PROMI
• VOX-COR. COR t,;gge,s
• Adj. 0-15 min. ID cycle time,
• Aoi. 0-15 min . Time Out lime'
• Aoj. 0 -30 sec. hang tim" r
• Aoj. 200b local mic amp
• True repeater beacon. 0' manual modes
. 250 vo lt s witching capability
• Complete gainlinler!ace controls
• Complete technical manua l
• rca stze 5'1, x5',,"
. 22 pin edgeea,d interlace

w-s ENGINEERING
P.O. BOX 58 -ooa
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24 HR. PHONE: 201·852·0269

PORTA·PEATER N

INSTANT REPEATER
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P.O. SOX 942. ST10
S. LYNNFIELO. MA. 01940 16 1712*5- :Jan

RUSH ME YO UR FREEDI S COUNT CATALOGI

NAME : _

ADDRESS : _

C ITY: _

STATE: ZIP ' _

148 73 Magazine . October, 1981



$119.95
M'2_VHF

so to 200 ,"h.

so. see. I soo

I'" rt, " nd ....1>0.
I rr. Oft IF '0••• Tran,hto"

YEAR
WARRANTY

Sunday. October 25, 1981 , from
9:00 am to 4;00 pm at the Odd
Fellows Hall , 149-14 14th Ave·
nue. Wh itestone NY. Admission
is a $1.00 donation. Talk-in on
145.62. For table space and oth
er informat ion , contact either
Marly WA2APT at (212)-359
6923, or Ed WB21BO at (212)
746-4082 aller 7:00 pm.

DORCH ESTER aNT CAN
OCT 25

The l ondon Amateur Radio
Club will hold it s 4th annual
Swap 'n Shop f lea market on
Sunday, October 25, 1981 , from
9:00 am to 4:00 pm at Lord Dor
chester Secondary School, nor
chester, Ontario. Admiss ion is
$2.00 per person with children
under 12 admitted free. Tables
are $1 .00 per table (plus admis
sion) and must be reserved and
paid for in advance. Talk-in on
147.78/.18 or 146.52. For addi
t ional in formation, write to Dick
Reiber VE3IBV, 417 Regal Drive,
london , On t ar io N5Y 1J8,
Canada,

10 W. in

New ! ! 01010 430-450
Amplifier

.. ...LL MO DE" FM· S511 ·CW....TV

5
I ~eak Reading

Watt/SWR Meters
MI'l _HF

1.11 10 3 0 ,"h.

25 , 200, 2000

."H, !. 5 %

$1 79.95

279.95

23 9. 9 5

89.95

ble (fo r small items), food, and
barg ains. For more info, contact
Ron Eg alka K1 YHM , 3 Driscoll
Drive, Framingham MA 01701;
(617)-877-4520.

MARION OH
OCT 25

The Marion Amateur Aad io
Club will ho ld its 7th annual
Heart of Oh io Ham Fiesta on
Sunday, October 25, 1981, from
0800 to 1600 hours at the Marion
County Fairgrounds Coliseum,
Marlon OH. Feat ured will be
many prizes. Food and a large
parking lot will be available.
Tickets are $2.00 in advance or
$3.00 at the door. Tables are
$4.00. Talk·in on 146.52, 147.90f
.30, or 223.341224.94. For addi
tiona l information, tickets, or
tables , con tact Paul Kilzer
W8GAX, 393 Pole lane Road ,
Marion OH 43302.

WHITESTONE NY
OCl2S

The Tu Boro ARC will hold a
min i flea market and auction on

_ 10 0 + w. ou r

RC. r Remote Control $24,95 2 W. in - 25 + W. out
SEE YOUR NEAREST OEALE R FOR INFORMATION S31<1,95

MIlAGE COMM. EQUIl'.• INC. • ' .0. lOX 1393 • GIlIOY, C'" 9 S020 • 1" 0 1 1 '''7.lU7

11011 10 W. in _ 10 W. o ut

1101 61 0 W. in _ 160W. o ut

1lJ01630W.in _160W.oul

1123 2 W. In _ 30W.out

2 Meter
"All Mode"
Amplifiers
fM. 5511 · CW

The r;e om plilie rt , e ~cept 823 , hOve bu ill in RX pre·

amp' . The 8108 ond 81016 mo y be uled wilh HT!

O' tro n Keiv e rt . They w ill key w ith 1 WQII input,

pike. Admiss ion to the flea mar
ket is $5.00 for serrers and $3.00
for buyers. Adm iss ion to both
the flea market and the show is
$5.00. Saturday hours are 10:00
am to 5:30 pm and Sunday hours
are 10:00 am to 3;00 pm. User
groups will meet each day and
there will be many mtcrccom
puter exh ib its indoors. For addi·
trona! information, contact Ken
Gordon W2TGH, 3001 Route 27,
Franklin Park NJ 06823, o r
phone (201r297-2526.

FRAMINGHAM MA
OCT 25

The Framingh am Am at eur
Radio Association will hold it s
6th annual fall f lea market on
Sunday, October 25, at the
Framingham police station drill
shed. This is the largest indoor
ham flea market in New En
gland ! Doors open at 10;00 am
(sellers may beg in setup at 8;00
am). Admission is $1.00; sel lers'
cost is $8Itable (prior to October
15, $101table after OCtober 15).
Talk-in on .75/.15 and .52 direct.
There wi ll be a consignment ta-

GROTON CT
OCT 24

The SCRAMS and the Trl·City
Amateur Radio Clubs of Gro ton
CT will hold an auction on Satur
day, October 24, 1981 , from
10:00 am to 4:00 pm at St . Mary's
Parish Hall, at the intersect ion
of Ates. 1 and 215, Groton CT.
Admission is free. Tatk-in on
.07/.67 or .34/.94. For further in
format ion, write Anne Hibbert
WB1GVl, 64 etant'e Neck Road ,
Niantic CT 06357, or phone
(203)·739·4970.

Bill Stash WA3AOQ, 421 Dailey
Drive, N. Hunt ingdon PA 15642.

The second annual NJ Micro
computer Show and Flea Market
will be held on Saturday and
Sunday, October 24·25, 1981, at
the Holiday Inn North, Newark
Airport, Exit 14 o f the NJ r um-

KENNER lA
OCT 17·1 8

The Jefferson Amateur Radio
Club will hold Amacon '81 on
October 17·18, 1981 , at the Air·
port Hilton Inn, 901 Air line High·
way , Kenner LA. The FCC will
conduct tests for an but the
Novice level at Our Lady of Per
petual Help School, 530 Minor
Street , Kenner lA starting at
noon on Saturday, October 17,
1981 . Applica nts should bring
copies of their li censes to the
test . Ot her featu res will include
an indoor Ilea market, a full
schedu le of women's events, and
FCC, AAAl, and Army and Navy
MARS meetings . Talk·in on
147.691.09. For more deta ils, call
W. D. " Bill" Bushnell, chai rman,
at (504t-687·5022.

NEWARK NJ
OCT 24-25

CHATTANOOGA TN
OCT 24·25

Hamfest Chattanooga will be
he ld on October 24·25, 1981 , at
Chattanooga State Technical
Community Co llege, Chattanoo
ga TN. Adm ission is free. Flea
market spaces are $2.00 for one
day or $3.00 for both days; prize
ticket donat ions are $1 .00 each.
Events will inc lude dea ler ex
hibits, a flea market, forums,
contests, and ladies' programs.
Talk-ln on .19f.79 and 3980. For
dealer informa tion, write Ham
fest Chattanooga, PO Box 3377,
Chattanooga TN 37404, or call
(404r398-3358.
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Dave Mann K2AGZ
3 Dan iel Lane
Kinnelon NJ 07405

AKY LINES

1 have frequently been sav
aged as a result of my im
placable refusal to go along
with the fashionable new at
titude 01 deten te thai has
developed between hams and
CB operators. largely inspired
by persons who hold both lick·
ets. and aided and abetted by
certain business interests in
both electronics manufacturing
and In the magazine publi shing
f ield, this phony and hypocri ti·
cal frat ern ali sm poses naught
but disadvan tage for us. VVe
have little to gain, but a great
deal to lose.

Why the unnatural alliance?
Who needs it?

Don't get me wrong. Our
ranks have been strengthened
by many who were f irst exposed
10 communications as c aers.
They work ed hard 10 achieve
their qualif ications and deserve
all the credi t In the world, for
they had much to overcome. In
point o f fact, many of these con
verts to amateur radio came in
as a result of their disgust with
CB and their rea lization that
nothing could ever change it
and make it a viable service; It
had been allowed to retrogress
for such a long period that it was
too far gone. Despite all the best
efforts of the lew constructive
elements within CB ranks, they
have never been able to " clean
up their act." CB remains, al
most 25 years after its rnceo
tion, an undisciplined , rowdy
service, incapable of seu.pcnc
ing. And the licensing authority,
the FCC, is apparently unWilling
and unable to do anything about
the mess.

Typical of what's been gOing
on Is an incident reported in the
press on the 23rd of June. Three
fishermen whose boat capsized

in rough seas off Fire Island ,
N.Y., may have lost their lives
because cntt-cn etunc CBers
weekending there refused to reo
linquish an emergency channel.
A Coast Guard search for the
missing men was abandoned at
ter 21 hours. The proprietor o f
the marina where the ill-fated
Water Rat had been berthed
said, " It was outrageous! They
begged the people to get oft the
channel , but the idiots went
right on talking." A Coast Guard
officer said that the problem of
people chatting on reserved
channels occurs all the time on
Citizens Band.

This points up the obvious: If
it weren't for the long-term
failure of the FCC to insist not
only upon mere possession of
the applicable regulations, but
also upon familiarity with their
p rovisions, there wou ld be
greater compliance. How can
users be expected to fo llow
rules that they are not required
to be conversant wi th? And how
can there be any assurance that
they know the rules unless they
are required to take an exemine
t ion which tests their knowl
edge?

At the very least, the license
grant should have been contin
gent upon a grasp of the rad io
regu lat ions applicable to the
particul ar service.

But since the FCC has not
seen f it to impose such obuqe
nons as a prerequisite to ucens
ing, then we, as a conscientious
group faced with the necessit y
of preserving the tradi tional
charac ter of amateur radio as a
eett-ocucrna service, must op
pose all measures which would
water down " entrance require
ments" and make the acquisi
tion of a ham radio license easy.

I happen to believe that those
who are in the forefront of all
movements toward detente be
tween the two services have but
one purpose in mind: to estab
lish easy ways for unqualified
persons to acquire the ham
l icense-code-free licenses,
etc. And among the more in
sidious methods of ecccmcusn
ing such a sinister goal is the
constant effort to legitimize CB
In the public mind so that the
vast majority of the people will

no longer regard the two ser
vices as distinct and apart . And I
do not believe that there is any
doubt that this tact ic has suc
ceeded, at least partially.

We had a cookout here reo
cently, and one of our friends
brought a lady along. During the
cou rse of the afternoon, she
glanced at my antenna rnsteua
non and said to me, " My, you
must be a ham operator. My son
is also a ham... his numbers
are ... " And she rattled off one
0 1 those Citizens Band call
signs. When I explained that
there is a marked difference, her
rea ction made it abundantly
clear that she hadn't any idea
that her youngster was not an
amateur operator; this was the
first she'd heard of it.

I've just learned that Kayla
Hale W1 EMVfTl5 passed on reo
cently. A former editor of this
magazine, Kayla was a very dear
friend of long standing and was
directly responsible lor my as
sociation with 73. A constant
member of the 3999 gang, she
was highly respected and will be
greatly missed by all who knew
her.

Ment ion ing Kayla reminds me
that just a few months ago she
wrote a tetter that was pub·
nsbeo in the correspondence
section in which she corn
plai ned about deliberate in
te rfe rence during her attempt to
reso lve a medical emergency.
Her husband suddenly took ill,
and her ellorts to get a phone
patch were marred by inten
t ional QRM. I ci te this In order to
acknowledge that in ham radio
we also have our problems and
are not f ree from our own incor
rig ibl es. But I think it is fair to
say that such idiots are in the
negligible minority and are
roundly condemned by the vast
majority.

The OX fraternity is divided in
to two d istinct groupings
those who have succeeded in
working XlSA, and those who
haven 't made co n t ac t. Of
course there is that litlle co terie
of fortunate persons who are
al ready credited with Burma,
and am ong them there are those
who worked Don Miller W9WNV
some sixteen years or so ago.

There is great discussion go
ing on concerning the legitima·
cy of the present operation .
Documentation was not Issued
by the Rangoon government, ap
parently, but by the State of
Kawthoolei. Speculation is run-

ning rife and there is great
uncertainty about whether the
DXCC office in New ington wil l
accept the operation as valid.
Those who are holding the QSl
are adv ancing all sor ts o f
arguments in favo r of okaying
the operat ion, wh ile those who
haven't worked the station tend
to express doubts about it.
Since I happen to be one of the
former, I hope that Newington
will accept it as valid.

The problem is that Rangoon
seems immovable in its unwill
ingness to permit amateur ac
tivity now and for the foresee
ab le future. Because 01 this fn
translgence, it is impossible to
anticipate that there will ever be
any operation wh ich might have
official san ction of the Burmese
central government. Apparently
an insurgent group Is in control
o f the State of Kawthoole i,
where the present operat ion Is
based, and if documents issued
by such a provincial government
are not going to be deemed valid
by the league, there is no
chance that anyone who still
needs Burma will be able to
make it.

But what of the last operation
from Burma? Did Don Millersub
mit documentation? And was
such documentation ecrutt 
nized carefully in coer to estab
lish validity beyond any ques
tion? These are quest ions that
are being asked and deserve an
swers. Because of repeated lr
regulari ties in his various nxoe
dt t lons. M i ll er ' s operations ,
though accepted at the time, are
now widely suspect. My point is
simply that unless Don Miller's
Bu rma operation was properly
documented, it is grossly hyco
critical for the league to void
the legitimacy of the present
XlSAJXZ9A operation. How can
DXCC refuse to accept xew
thoclei licensing while it ac
cepts the validity of an opera
tion In which the documentation
is widely regarded as spurious?

I think that at the very least,
the league should exam ine the
records in order to establish
beyond question that the oeec
mentation offered by Miller was
in order and not fraudulent. I
think that the league owes th is
to the thousands of amateurs all
over the world who have exerted
their efforts to work the present
operation in good faith. Cavalier
dismissal on a technical point is
acceptable on ly if the technical
ity is applied across the board
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and with equal weight . Any otn
er course is inequitable and fos
ters some 01 us an unlair advan
tage at the expense 0 1 the rest .
An advantage, I m ight add, that
can never be overcome as long
as the present Rangoon govern
ment ma intains its adamant co
posit ion toward any and all
amateur radio act ivit y. That, I
submit, is the intention 0 1 the
Burmese authorities, and for
this reason an examination of
the continued inclusion of Bur
ma on the OXCC countries list
now becomes appropriate, in
my view.

I would also express the view
that if it is found that the
Rangoon government is not no w

Yuri Blanarovich VE3BMV
Box 292
Don Mills
Ontario M3C 2S2
Canada

OX CONTESTS

In the months of October and
Novernber we have the major
contest. what we can call the
J lympics 01 amateur radio: the
';0 WW OX Contest. It is un
~uestionab ly the biggest and
oest attended contest of them
I ll. The contesters know what to
j o; they are trying to get the
nest contac ts with the max
mum possib le number 01 coun
rtes and zones as possible. The
)Xers usually show up and tune
he bands to lind the juicy ones
If those that they are st ill mrss
'g on their "meet-wanted" uste.
eceuee there is an opportunity
o work someth ing li ke t 50
ountries on the weekend.

A number o f Contestped i
ons show up from the rare
pots. For them. this Is a clear
dvantage, because they have a
hance to operate from a good
eographical locatlon wi th good

in a position o f administrative
control of the State of Kawthoo
lei, and if it can be shown that all
c i vil , m i l itary, pol itical , and
economic administrative ru le is
in the hands of a provinc ial gOY'

ernment , then the ARRL shou ld
accept radio licensing docu
mentat ion issued by Kawthoolei
as valid and legi timate.

Alter all, at the time of the
writing of our own Declaration
of Independence, our colonies
had not yet won their freedom
from Britai n, yet that docu
ment's legit imacy and valid ity
has never been regarded ques
tionable; indeed, it represents a
milestone in the light for human
freedom and dignity. We have

propagation, usually around the
equator, and possib ly lrom a
country that is relatively rare.
The more rare the country, the
better the chance to get more
people to call them and make
more contacts.

To illustrate some of the rates
ach ieved in the con test, the
VP2KC operator had runs 0 1
about 340 a sos an hour work
ing JAs. Some stat ions work
around 150 countries on the
higher bands. So, wouldn't it be
easier to work that BY or ZA
under circums tances like that?

Where do the fists stand?
Down in the mud. So, all in all, it
is a great opportuni ty to improve
your operating skills and also
watch those big guns to see how
they operate. Also, when you
have a big gun locally, you can
compare what he Is hearing and
what you are. Maybe you will
d iscover that that antenna can
be better (and bigger) than it is.

It is becoming more common
to have some " spectators," that
Is, operators tuning around the
contest turmoil and observing
the propagat ion, signa ls, tech
niques, etc. One thing that they
also do is give a call to a con
tester or OXer and help him with
a point or two. It is a nice ges
ture, espec ially to those who are
Sitting in the not-so-rare coun
tr ies such as W or VE. Maybe he
was the one who gave you that
Spratley or Market Reef contact.
So, say thank you.

recognized and conti nue cur.
rent ly to recognize the valid ity o f
insurgent governments wh ich
succeed in overthrowi ng des
pot ic , tyran n ica l reg imes
thro ughout the wor ld . Wh y
should xawt hoote! be an excep
t ion? Or, more importan t st ill, Is
it the lunclion o f OXCC to grant
or withhold recogn ition when
there is a de facto government in
actual power and con t ro l?
These are not questions which
should be decided arbitrarily by
a single ind ividual or group act
ing on the basis 01 pr ivate mi
t iative.

The major problem is that it is
the central government in Ran
goon which is the main cutpril. lt

The multi-mult i stations are
like beacons on the band. They
even call when the bands are
seemingly dead, because they
are stuck on that band anyway.
Some interest ing things can be
observed.

So, all in all, it is a great op
portun it y to get that rare one,
especia lly for those who are
starting up and need to get there
qu ickly. Watch out for the aSl
routes-most o f the operations
have a aSl manager.

QSllNG

What Is a aSL card? It is a
con fi rmation of an established
contact and it is proof and a
record o f that event (or, better to
say, ills supposed to be). There
are always the good and bad ,
and we have that In our hobby,
too. Some nxers figured why
bother working the guy if they
can maybe get that card any
way, or they would do anything
to ge t the card so they can add it
to their total and eventually
show up on the Honor Roll .
Makes one wonder what honor
Is II the only desire and drive
beh ind all of this is toget a card,
even If the game must be played
dirty.

There is a bit of that go ing on .
This was the reas on why some
exe-s were disgusted and tried
to get someth ing done about It.
Apparently, the ARRL wouldn't
do much about it so they decid
ed to do something. What they
did? aSl sc am! Remember
Abscam? Similar thing . They
went ahead and pr inted copies
0 1 many rare aSl cards and
made them ava ilable to those
who wanted them. You would
think that those who wanted to

Is in Rangoon that the small
o li garchy wields the oppressive
power which denies our Bur
mese colleagues the right to op
erate their stations. In the very
act of recogn izing the validi ty of
the xawtnccrer documentat ion,
we can demonstrate a strong
endorsement 0 1 our national
commi tment to human rights,
and at the same time we can
reinforce our solidarity with ou r
ham colleagues all over the
globe. If we deny the validity of
the Kawthoolei operation, we
serve not ice to restrict ive gov
ernments that they can limit or
outlaw amateur rad io without
running the riSk of the slightest
objection.

get on the Honor Roll wou ld not
go for It? Well, some did. It Is
best described in the letter by
Dave Ga rdne r K6L PL, weu
known DXer and DXpeditioner.
This letter was sent to The ax
Bulletin, which broke the news
on the whole affair. Here it is :

Approximately one year ago,
a group of fourteen amateur
radio op erators both in the
western United States and in
Europe involving six countries
got together and were discuss·
ing the sorry state in to which
a Xing has fa llen. 11 seemed to
the group that the original pur
pose of aXing, the spreading of
in ternational goodwill and fel·
lowship, etc., had degenerated
in to a new form of the hobby
whIch we ca lled " OSting." At
that time, our group, which in
eludes ten members of the
Honor Roll, attempted to figure
out a way to make an impact on
amateur radio, the ARRL, and
DXing in genera l.

Our group has never been
anti-League or anti·DXCC. What
we are aga inst is OSting at any
price, lack of concern for o thers,
and the vtnoet d is integration of
the genera lly good-na tured
camaraderie and Willingness to
help others that ."'ad onereo
terized DXing in the past. The
characteristics of aXing have
become greed, avarice, and un
concern for others in search of
the almighty OSL. Witness the
p light o f the poor, rare DX
opera tor who gets on the air,
and Is totally smothered by sta
tions in quest of the almighty
OSL. This forces stations to
resort to lis ts so tha t the poor
guy can make a contac t. This
phen omenon has spread
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throughout the world and is not
just an American prob lem, as
witnessed by the prob lems that
the most polite 01 amateurs, the
Japanese, had in the demon
stra tion two years ago in China .

It was unbelievable to us how
many ..straight" amateurs ac
cepted blank QSL cards and
submitted them to the League.
This is only the tip of the ice
berg, as i t is a well-known fact
that working sta tions for friends
while they are out of town or
unable to work rare OX, and even
phone-patch ing those sta tions
through has become a common
place, everyday habit.

No QSLs were sent out by our
group for contacts during this
sunspot cycle, Many members
of our group have gone on
numerous DXpeditions and it
was decided that all of our
respective OSL managers would
be kept completely in the dark
about this so as not to endanger
their f ine reputa tions. As far as
we are concerned, this " opera
tion " is over as we feel we have
made our point. No further dis
tribu tion of cards will be coming
from our group. We estimate
that between twenty and twen
ty-five thousand [emphasis add
ed] OSL cards have been sent
and accepted by amateurs
throughout the world in every
continent except Antarctica.

We must stop this insane OSL
chasing and go back to OXing
for the sake of OXing and not
just far the sake of a OSL card.

Da.,id G_G.rdner. M_D. K6LPL

As a result 01 this, a number
0 1 nxere were al ready disquali
f ied. I think it would be only fair
in order to preserve the creel
bility of the OXCC and the Honor
Roll to ask those who are on it or
fa ll in the time frame of the aSl
scam to submit their cards for
verification. It may be a lot of
work, but perhap s there might
be some volunteers that can
help.

Another questionable way of
obtaining a Sls is the operat ion
list. Quite often, the two sta
t ions do not hear each other and
the report and callsigns get
pas sed by a " third party: ' the
net control. Th is is definitely not
the way to do it and you should
stay away from it as much as
you can. Don't forget: The whole
world is li stening and they hear
you. What wou ld they think
about you? Stay c lean! Back In
the old country, they used to say

that honor is worth more than
anything else.

HOW TO CSl?

Generally, I would say a Sl to
those that you really need. There
are some types that aSl any
thing that moves. For example,
you work him in the contest
three times on tne same band,
and you get three est, cards.
You probably already have
about ten 01 them in your conec
tton. This is just an unnecessary
burden for the post off ice, your
aSl bureau, your friend, and
your poc ket, 100.

The best thing to do is to keep
some kind of records, This is
usually done when you are
brand new and eager to get a
OSL card for each contact you
made. I used to have a very nice
tracking system, with a book,
divided by coun tries. I used dif·
terent colo rs for di fferent band s
and modes and then an overall
table showing which country
was worked, confirmed, and on
what band and mode. So, you
always know where you stand.
Then I gave up after over 4O,CXlO
contac ts were made; it is just
impos sible to do that and have
the time to operate. The contest
logs are nuisance enough.

It is also advisable to keep a
record of cards sent out directly
and to which OSl manager, so
you can try aga in if for some
reason you don't get a rep ly. As
they say: The aSl is the f inal
cou rtesy of the OSO. It is polite
to answer all the reque sts for
your cards. There is no legal
right to Obtain a card; you can' t
sue anyone because he did not
send you one. You can leel
m tserab te abou t him, and
perhaps " won' t hear" him when
you lire up from China, but that
is about It.

I have experienced a number
of threatening letters with ex
clamation marks just because a
guy did not get his card within
24 hours, Well , sometimes there
might be reasons lor a delay:
Card s are not printed, logs are
not in the hands o f the OSl
manager, the boat is going there
only once a year, etc.

The contesters are some
times in a special situat ion.
Usually, the typical multi-multi
station can easily make 10,000
contac ts on a weekend and Ihis
happens about 4 to 6 times a
year, It is di fficu lt 10 OSl
everyone contacted. Gentlemen
will at least answer all requests.

It might take a li ttle longer, but
they usuall y do. This is where
those younger and eager hams
can perhaps oller to help a con
tester by volunteering his OSL
services. It will give them a
chance to get involved in a
super-station, learn something,
and be ot help to many others.

Generally we can divide the
a Sl types into three groups:
regula r, rare, and spec ial.

Regulars would be the ones
that are arou nd a lot and if you
did not get thi s one to reply,
there is always another one.
Those we usually a Sl via the
bureau. Don't waste your money
on postage, Put them In a bun
die , nicely sorted in alphabetical
order by countries and prefixes,
and send them to your a Sl
bureau. Then wa it (and wait),
es pecially i f i t is Box 88,
Moscow. Things are slow there.
Find out what your local bureau
situat ion is, The ARRl now is
running the est, bureau for out
go ing cards. See OST for de
tails. Incoming cards are going
through the ARRL and local call
area volunteers.

11 Is necessary to have a suffi
cient number of SASEs with
them. Otherwi se, cards will be
destroyed after a certa in peri od
of t ime. Most of the other coun
tries have their aSL bureaus run
by their national amateur radio
organizations and they handle
all incoming and ou tgoing
cards. Caut ion: Some hams are
not members of the organiza
!lons and the bureau Is not han
dling cards for them - cards
usually get returned.

It is safe to say that for all the
eastern European countries, the
bureau is the safe and sure way
of getting the cards.When there
is a big bund le of cards to be
sent out to, let 's say, Japan, you
will probably be better off to
send directly to Japan rather
than through your bureau. The
cost difference will be small and
they can go via slow boat rather
than airmail .

Rare ones are those who are
rare: There is maybe only one
ham in the country, the activit y
is very sporadic, or the mail ser
vic e occurs only once a year(li ke
ZD7 or VE with all the postal
strikes, hi), Then it is worth It to
find out what the best OSl route
is . Many times the rare ones
have a aSl manager, and if it Is
a good one, it is easy to get the
card. You send the card direct ly
to him. Just remem ber, he is

probably hand ling over SO,CXlO
cards a year (W3HNK), so make
the job easy for him. Make sure
that you include an SASE, with
the correct postage affixed.

Remember, Canada is not a
part 0 1 the US and, therefore, it
has its own stamps; don't put
US stamps on the envelope. If
you are desperate, maybe in
clude ung lued stamps,They can
be used by the manager for his
SASEs. But the best thing to do
is always to use the stamps of
the country that the manager is
in , and the correct amount. It
you don't have them or cannot
obtain them (some philateli c
stores have unused stamps of
alm ost all countr ies in the
world), then use lAC coupons.
Those are the coupons that you
can obtain a t your local post of
fice. So, it is a good idea to drop
a note to him and ask how many
and how much.

One IRC Is usually worth the
postage 01 one unit at postal
weight in the country at recuter,
surface mail. Air mail Is more
and the Callbook li sts some of
the rates to various countries.
Usuall y, three lACs are suttr
ctent tor airma il trom most of
the countries.

Some countries (most of east
Europeans) have 100% censor
ship at their post offices, so be
careful what you are writ ing so
you do not put a ham in jail. Re
member, not all countries have
the freedom that we in the West
enjoy. Some ot them prohibit
foreign currency and it simply
gets removed and put in the
State fund. Box 88 apparently
even removes the IRCs, Some
countries are looking for call
signs on the envelopes and that
teus them that there is meat In
the envelope-they take it. Or,
some ti mes there is an unscrup
ulous postmas ter who does
that. So, generall y, even i f you
are proud 01 your callsign, il is
better no t to put it on envelopes,
especia lly those going 10 the
East or to Afr ica. This is why the
OSL managers are doing the ir
thankless job and serving OX
ers .

Always make sure that all the
information on the a SL card is
correct and spend some t ime
doing that. A manager might
have lots o f work to do with your
sloppy card if you did not put
your time, date, or band correct
lyon the card. Remember, he
migh t have 340 OSOs lor one
hour in his log and he has,
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OX NEWS

XZ Burma is getting better and
better. Apparently, the station
was im proved by the installat ion
o f a beam and amplif ier and
operators a re starting to work
on their own. w ithout the lists.
a SL via JA8 BMK for XZ5A and
XZ9A.

HHfJN Nava ssa operat ion by a
number of operators from Haiti.
Operators are trying to do their
best and, apparently, Haiti is
claiming tne island. If Navassa
is part of Haiti, then most likely
it will lose its separate country
status. aSL via W04JNS.

YOOWUG and other calls with
the YQO pref ix are being used to
commemorate th e wor ld unfver
st ty Games, or Univers iade as it
is also known.

9Q5VT Zaire is Quite ac t ive by
len and also short ly by W5VR.
cat, via W5VR.

KH6/J is recovering nicely from
his stroke. Worked him recently
on CW and he st ill has a problem
with coordination, but it is great
10 hear that famous ca ll on the
air again. One o f world's best
operators ever. Speedy recov
ery, xataetn. .
Africa . A number of expeditions
are wandering around; watch
out for the announcement s.
Most o f them are very sporadic.
wa iting for the licenses.

A 7XE operat ing around 21 025,
aSL via DF4NW.

AX Australia. Spec ial prefix was
used for Prince Charles' wed 
ding commemoration. AX9 NL
was quite active. aSL cards to
their respect ive VK callsi gns.

perhaps, 5000 QSOs on one
band from that contest station.
Double-check you r in fo, and
don't make him search through
10,000 asos for that one you
made. Make sure that your date
and l ime are always in GMT (or
UTC. as they call it nowl . Your
aSl card is li ke your picture, so
try to look nice.

Specia l ones would be aU
those wh o are either extremely
rare or very difficult to get cards
from; it is advisable to find out
the aSl Info right away. Th is
happens when an amateu r is as·
signed to work there or is pass
ing by the country and is active
fo r a very short period of time. A
nu mber o f DXpeditions fall here,
too. You must aSl as soon as
possible, be fo re the logs get
lost, the a SL manager gives up,
etc. Exce llent help is provided in
the variou s bullet ins and a SL
manager lists. To mention two,
there is the very sizable W6GOI
K6HH D list (Box 700, Rio Linda
CA 95673) and the aSL Report
by a SL Management Assocre
non. cia JH1HWN. Those have
th e latest , up-to-date tnt crme
non in them, usually taken from
the OX bulletins and nicely
sorted out and summari zed.
Ther e is , of co u rse , t h e
Gal/book., wh ich lists all the
hams in the world, and it is
almost a must l or those who are
just start ing their aSLing.

I nooe that this will shed
some light on the art of asLing.
It is always advisable to consult
'lour loca l big gun if you are not
sure. Good luck and may vour re
turns be 100% .

HAM HELP

ORBIT is the Official Journal for the
Radio Amateur Satellite corporation
(AMSATI, P.O. Box 27, wasntnqton, DC
20047. Please write for application.

1llrblt

For a FREE SAMPLE COPY please
send S1 to cover First Class postage
and handl ing to: Orbit, 221 Long
Swamp Road, WOlcott, CT 06716.Mar1t Meltzer

335 Prentiss st.
San Francisco CA 94110

attempt ing to l ind these items.
Please send information you

may have toward my obta ining
these items.

George E. Weinbender
PO Box 747

l ake Havasu City AZ. 86403

I would like to correspond
with anyone who has converted
the ARC-21 or ARC65 surplus
rigs. I have the ARC65 tech
man ual and an extra cont ro l
neao.

Harl Goodsell W7lTH
70 S. 2nd East

Hyrum UT 84319

I need any info on a Packard
Jell osc illoscope, model 5mc
'p - schematic, manual , etc . I
lill pay copying and postage or
/ill copy and return o riginal.
'hanks.

I need a MarCh, 1975, issue of
'3 MagaZine. I a lso need help in
'bta ining a Hewlett-Packard
IP46 with the optional LEO
isplay and a Fisher HC·10
.te reo teve rterator.

Ham Help is my last resort in
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CONTESTS

RESULTS

ENTRIES:

Submit summary sheet and
log. Each new multiplier shall be
c lea rly indicated. Send logs and
a large SASE to III Wind Con
testers, clo John W. Sikora
WB 9 1WN , 8747 Nort tr ccte,
Munster IN 46321 .

SCORING:
Each 0 50 is worth 2 points.

N ine-land st at ions compute
f inal score as: total aso points
t imes the toter number 01states,
provinces, ARRL countries, and
nine-land counties. Others mul
tip ly aso points by total num
ber 01nine-land count ies.

FREQUENCIES:

Novice- 3725, 7125, 21125,
28125.
SSB-1815, 3895, 7230, 14280,
21 355,28600, plus VHF.
CW- l805, 3560, 7060, 14060,
21 060,28060, plus VHF.

JAMBOREE ON-THE·AIR

Starts: 0001 GMT October 17
Ends: 2400 GMT October 18

It's Jamboree time again!
Time for Scouts, former Scouts,
and anyone interested to meet
on-the-air for a weekend of good
Scout talk. It gives amateurs
and Scouts wor ldwide a chance
to li sten to or talk with other
scouts and in some cases where

NINE·LAND QSO PARTY

Starts: 1800 GMT October 10
Ends: 2359 GMT October 11

A maximum 0124 hours of the
3O-hour period may be worked.
The same st ation ma y be
worked once per band and
mode. If any stations change
counttee. they may be worked
again.

EXCHANGE:

Ntne-f ano st atio ns send
RS(T), county, and state. Others
send RS(T) and sta te, province,
or ARRL country.

AWARDS:

Certificate to top score in
each state, province, and ARRL
country; 2nd and 3rd places if
justified . Also, awards lor top
mobile, portable, mult i·sing le,
multi-multi, erco. and Novice.

ENTRIES:

All logs and summary sheets
must be sent by November 1st
to: NCCC, clo Denn is Egan
N60W, 811 Byerley Avenue, San
Jose CA 95125. Please include
an SASE with your entry.

Score
383,625
333,660
256,880
224,960
217,500

Sinol. Operator:

Galls ign State
W8LRL WV
KQRF CO
W~MM CO
W9RE IN
W3YOZ MD

Multi·Operators:

W4CN KY t98,645
WA9EYY IL 193,475
WOQBNC KS 176,985
W{)Q BRD NE 169,750
W9ZX IL 170,725
KA9F IL 97,500

Final results t o be
publ ished in November or
December 73.

AWARDS:

Certi ficates tor highest-scor
ing station in each Cali fornia
coun ty, each state/province,
and each country. Trophies to
the highest-scoring out-of-state
single-op, highest ·scoring Cali
forn ia alnqt e-op, and highest·
scoring OXpedit ion to a c anter
nta county.

RESULTS

SCORING:

Each completed phone con
tact is worth 2 aso point s. Each
completed CW contact is worth
3 aso point s. For multiplier,
California s tations use the
number of states, VONE 1-7,
and VY1 NE8, for a possible of
58. Others use the number of
California counties worked lor a
possible total of 58 . The fi nal
score is the number 01 aso
po ints multiplied by the toter
number of multipliers.

160-METER
PHONE CONTEST
CLAIMED SCORES

Top 5 1., 1981

FREQUENCIES:

Novice-3725, 7125, 21125 ,
28125.
CW-l805, 3560, 7060, 14060,
21060,28060.
558-1815, 3895, 7230, 14280,
21355,28560.
Try CW on the half hOur and 16
meters al 0500.

EXCHANGE:

California stat ions send aso
number and county. Others
send aso number and state,
province, or AARL country.

37
46
36
39
37
34
37
35
36
32

Countries
Heard

43
37
34
33
2.
2.
27
2.
5

39
37
35
36
33
2.
30
19,.
'2

Countries

Single-operator stations may
operate only 24 hours altha con
test period; ott-tun es must be
clearly marked in the log. Multl
operator stations may operate
the full 30 hours. Stations may
be worked only once per mode
per band . All contacts must be
simplex. All CW contacts mu st
be made in the CW subband.
Californ ia stations that change
counties are considered 10 be
new stations and may be con
tecteo again for point s credit.

Club, with strong efforts being
made 10 have all 58 counties in
Cali fornia on for the contest
durat ion.

Shortwave listener
Points asos

350200 224
284068 195
249916 224
173128 137
165240 139
145542 145
65800 68
80080 51
14460 19

Multiple-Operator

489464 296
465052 277
403300 254
328388 197
273734 216
133952 120
110770 130
51192 103
34074 47
18942 31

BRITISH AMATEUR RADIO TelEPRINTER GROUP
1981 SPRING CONTEST RESULTS

Sinole Operator

Points Total asos

598000 364
577720 296
537544 346
466334 271
445760 281
436028 247
380820 232
377936 249
377140 226
373430 233

Nam~Call

OKI 11857 (Czech)
H.Ballenberger (OL)
QK3 27010 (Czech)
Y2-5724/C (OM)
K. Wustner (Ol)
Y2·6992/F (OM)
A. Schneiter (OL)
Y2-886110 (OM)
Werner Ludwig (OL)

l21KOP
LZ2KRR
HA5KBM
15NUT
HG6V
OK1KPU
OK3RJB
SP1PBW
HA6KVO
SK6DG

Callslon

W3EKT
15FZI
EA8RU
W3FV
K7BV
G3HJC
WB3CCZ
W4CQI
GM3ZXL
SM6ASO

..,
Robert Baker WB2GFE
15 Windsor Dr.
A tco NJ 08004

CALIFORNIA aso PARTY

Starts: 1800 GMT October 3
Ends: 2359 GMT October 4

This event is sponsored by
the Northern Ca lifornia Contest
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RESULTS
10TH ANNUAL COUNTY HUNTERS SSB CONTEST

Plaques to be awarded 10 the highest ·scoring f ixed US or
conaorao station, OX stenon and mobile stat ion , and second
highest·scoring mobile stat ion . Cert ificates to the top 10 fixed
and mobile station s in the US and Canada and to the hiqhest
scoring station in each OX country.

,

I

CALENOAR
California aso Party
Nine-land aso Party
Minnesota aso Party
SCout Jamboree On-the-Alr
Pennsylvania aso Party
aRP ARC International CW aso Party
CO Wood Wide OX Contest-Phone
Antigua and Barbuda Independence QSl Party
IPA Contest
DARC Corona-1 ·meter RTTY
OK OX Contest
European OX Conte.t-RTTY
CQ World Wide OX Contest-CW
G·QRp·Club Winter Sports
73's 4O-Meter Phone Contest
73's 8O-Meter Phone Contest
73's International 16-Meter Phone Contest
International SSTV Contest

~

I

' I ~";'.I .

Oct 3-4
Oct 16-11
Oct 17·18
Oct 17·18
Oct 17·18
Oct 17·18
Oct 24-25
Nov 7·8
Noy 7·8
Nov8
Nov8
Nov 14-15
Noy 28-29
Dec 26-31
Jan 9
Jan 10
Jan 16-17
Jan 16-17

by the World Bureau are as
fo llows:
Phone-3740, 7090, 7230, 14290,
21360,28990.
CW-3590, 3750, 7030, 7130,
14070,21140,28190.
SSTV and AnY on usual fre
quencies.

Since the 3740 and 7090 phone
frequencies are outside the USA
phone bands, overseas stat ions
USing those frequenc ies may
nsten inside adjacent USA
phone bands or respond 10 CW
calls.

logs or li sts of participants
are not required, but reports o f
activity and photos are welcome
lor inclusion in the BSA report to
the World Bureau and possible
use in Scout publicat ions. Send
them to the JOTA Coordinator
ment ioned above.

Postcard-size certi f icates de
signed by an Australian Scouter
and issued by the World Bureau
are available from JOTA coer
dinator Harry Harchar W2GNO,
216 Maxwell Avenue, Hights
town NJ 08520, for anyone par
ticipat ing . Send an SASE with
su ff ic ient postage for their
return, one ounce per eight
cards. They may be requested
before the JOTA weekend for
d istribution then, or for award at
Scout Courts of Honor or other
meetings.

equipment is available for slow
scan television, 10 see Ihem,
also. By the way, th is also ln
eludes Girl Scouts, Gu ides, and
all Scout leaders.

FREQUENCIES:

Scout frequencies published

Hams invite Scout groups to
their shacks lor the occasion , or
Scouts seek oul hams. Amateur
radio clubs have lists of their
members, and a list of such
clubs is ava ilable from the
ARRl., Attn: Sally O'Dell, Direc
tor Youth Activities, 225 Main
Street, Newinglon CT 06111.
Send an SASE with your re
quest. Hams may contact local
Scout office s for names of
Scout leaders in their neighbor
hoods. l ook for stenone ooerat
ing at camporees and other
Scout events, K2BSA, the na
tional headquarters amateur
radio c lub slat ion , and HB9S,
the wor ld Scout Bureau station.

Most operations will occur
during the period of 0001 GMT
Saturday to 2400 GMT Sunday,
but since th is is not a contest,
operations may st art Friday
and go into Monday. There is
no required contac t format, no
specif ic exchange, just Scout
ing fun. All operat ions mus t,
ho wever, adhere to FCC ru les
and regu lat ions.

Fixed Station Mobile Station

NTTT 5,680,752 N4UF 1,049,489

AG9S 3.204,720 WA5DTK 1,034,150

WB3CFD 1,481 ,063 WBlICOO 131 ,500

VE1RO 1,292,988 WfIOWS 127,655
W1CHA 638,768 (check log)
W9CAl4 414,630 W1EXZ 67,130
W3AAK 275,850 AGaY 49,410

K9GDF 165,750 K3lHD 23,655
WB6GMM 137,000 KS0AOS 14,300
WB31ET 46,464 W2PDM 6,720

OX Station

WB5KEAlK P4 2,801 ,568 SM0CHA 111 ,650
12PHN 514,400 CTHZ 81 ,900
SM5CAK 241 ,380 CT1UA 78,240
CTlSl 173,679 G4HBI 53,060
GW3CDH 140,400 SM4DHF 36,938

-e, ,,
•r

N7AST

osi, OF THE MONTH

This mon th's winner was submitted by Andy Schaefer
N7AST of Hackensack MN and Mesa AZ.

II you would like to enter the contest, put your aSl in an
envelope and mail it along with your choice of a book from
73's Radio Bookshop to 73 Magazine, Pine St reet, Peterbor
ough NH 03458. Attent ion: OSl of the Month. Entries which
do net use an envelope (the Posta l Service does occasionally
damage cards) and do not spec ify book choice will not be con
sidered . Sorry.
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AWARDS:

Handsome plaques will be
awarded to the top Pennaylva
rna and out-ot-state entrants.
Certificates lor section winners
and the 10 top Pennsylvania en
trants with a minimum of 10
asos. Special club award: An
engraved gavel will be awarded
to the Pennsylvania club whose
members score the highest ago
gregate scores in the contest .

FREQUENCIES:

5SB-3980, 7280, 14280,21380,
28580.
CW-40 kHz up from bottom of
CW bands.

SCORING:

Count 1 point for 8SB asos,
1.5 points for CW asos, and 2
points lor 8O-meter CW asos.
Pennsylvania stations multiply
aso points by the total number
of ARRL sections, plus the total
number of Pennsylvania coun
ties, plus a maximum of one OX
country. Others multiply aso
points by the total number of
Pennsylvania counties worked .
Mobiles in Pennsylvania catcu
late their total for each county
and then add these county
totals together for the final
score.

SOLDER ,.. [lI!;K (.AP"CHOAS I", 1I'If ul'lr __
Rt,OC Jf ...._ '00 no "0 f;l:IOp' ' 0 lor IJ!IO

()4>TOl'UCT_1CS ""'" s-n.ns
l0211 Hoq" @" e """"1 ,,_ LEO S100

6Pwlol hs' 1~''1O '"''''' "'.. pO> _ 1300
H' ER"'OH EC" 'tC COOl ERS

"'U COR ~ RtGICtt,"

Components
" 'CROW..IIE Ct<IP C"P"CfTOAS IIlTR.....O..

v...~ 1lIOlI _oeo .'" b.....sve<'..."""V
1lIOlIP1G08 I I '1GH:1 IlIOOP1GOoI'] 2 loG'"

18IX>P1GO' 26 ' 1<:;'"
~'''' S~W "'"''''' "''ll Oo'~",,,,,_

M .. '''U''" OAOER
,~w "00 52 00 POS1AGE &. H....OI.'..O

,< Y ST.. TERfSOOE,HS " 00 6 Sott l ES TM
S E'<OS " S E fOl'l(.A UlOG

GOO- J:1 2< ' 2'>GH, ,~.. ".n"", "...
SO"-3' 2. <:; .., _10<'''' G~". 5ho"'e. 0'

"",n ~n'@n".o.s ~,so ~••' __
_''''' puce ~"" ""'~

APPLIED
INVENTION

NEW horn PLESSEY
K 6""0 GUM o.ooe osc'''~1O's ~"" "",,,,,, "

Microwave Modules
NEW trom MITSUBISHI

• (1"-" 0 "'", ~'Q~ .Ub,' ''.-
G..... fET J O 'e'~C"'c Ae ......."~ osc, a ' .,.

FO·l0,QX ' Sm", ".nson"'e'
HI"GH/Il1? MH/C" Sll!(l

fO·UP " Kf ....'e',.'.... '....~ __
'0-" GHI Sl-O!(l

GaAs FETS by MITSUBISHI
NOW!! EVEN LOWER PRICES

VH, ' ~'""g~' ~ OHI
MGf'~ $ ' 3 00 MO F 1400 S NOO MGF 14U;> SJJ I',

MGF '. 1 ~ ,0 lld b N, . ' 40 1-1" Sf, ' fill
MG' 14()3, '&l ', Nr .., 12GHzl "OIl
All d e voCOS ,n . " ,," Cum~le'" Od"

Ouan1"j d ,ocuu"t> ~' " " ..' ' ''"

I

I

I

•

I

•
I

•

•
I
•

•

••

PENNSYVANIA aso PARTY

1700 GMT October 17 to 0400
GMT OCtober 18

1300 GMT Oc1ober 18 to 2200
GMT OCtober 18

Sponsored by the Nittany
Amateur Radio Club, this is the
24th annual event. Stations may
be worked once on each band
on each mode. Mobiles may be
reworked as they change coun
ties. Repeater contacts do not
count.

log copies will be returned.
Please indicate if you are a
Novice or Technician. All entries
desiring results and scores
please enclose a buslness-stze
envelope with return postage. It
is a condition 01 entry that the
decision 01 the aRP ARCI Con
test Chairman is final in case of
dispute. Logs must be received
by November 20th to qualify.
Send all logs and data to: aRP
ARCI Contest Chairman William
W. Dickerson WA2JOC, 352
Crampton Drive, Monroe Ml
48161 .

EXCHANGE:
RS(T), 3-digit sequential serial

number, and AARL section or
Pennsylvania county..-.-.-.-

Telephone : (4141241·8144
Th iensville , Wisconsin 53092

"OIlSf -A -WOIiO

[Q - WORLlJ ,

-.-.-.

FREQUENCI ES:

1810, 3560, 7040, 14060, 21060,
28060, 50360.
NovicelTech-3710, 7110 ,
21110,28110.
All frequencies plus/minus to
clear aRM.
Note: VHFIUHF contacts must
be direct-no repeater contacts
are allowed.

AWARDS:

Certificates to the highest
scoring station in each state,
province. or country with 2 or
more entries. One certificate to
highest·scoring Novrcerrecnm
clan overall.

LOGS AND ENTRIES:

Send lull log data, including
lull name, address, and bands
used, plus work sheet showing
details and t ime(s)off the air. No

ing bonus muttroners: if 100 %
natural power (solar, wind, etc.j
with no storage, x 2; if 100%
battery powe r, x 1.5. Fina l score
is total a s o points times total
number 01 stetee-orcvtnce
countries per band times the
power multiplier and times the
bonus multipl ier (if any).

-. -.

Co r p o ra tio n
P. O. B o x S13G,

Free 'Tech-Data' Flyer

Toroidal Cores. Shielding Beads. Shiel ded Coil Forms
Ferrite Rods, Pot Cores. Ba luns, Etc.

Small Orders Welcome

MORSE.A·WORD Kit, 4 char . r ead o u t • . • .• . . . . . . MAWK·4 . l Jl9.9~ $l39.9 !>
MORSE·A.WORD Kit, 8 char . readout •••• •• . . . . . MAWK_8 .1it9.9~ $l49.9!>
MORSE.A .WORD Wired, 8 cha r. readout ••• •..... MAWF .a1'V.9~ S219.9!>

Send check or money OHler. Use your VISA or MasterCard. Add S5.00 shipping
and handling lot continental U.S. Wisconsin residents ade! 4 % State Sales T ax.

Eight character moving display.
Built· in COd e practi ce oscillator.
Excellen t for learning Morse Code .
C o m p lete - no C R T or expensive

'lxtras needed .
Decodes audio CW signals hom your C

receiver's speaker and displays le tter s, -
numbers, punctuation and special Morse
character, as ttle c o de is r ece ive d. 1-'"'===- - - - - -

•

IRON POWDER and FERRITE PRODUCTS

AMI~~O<iJJ1a ~ 33'
Fast. Reliable Service Since 1963

I

•

I

•
I

I
;
•,
I,
•

•
I

_-0 -.-.-.-.
I
•
I

SCORING:

Each member aso counts 5
points regardless of location.
Nonmembers' csos are 2 points
with US and Canadian stations;
others are 4 points each. No n
member Novice and Technician
contacts count 3 points. Multi·
pliers are as follows : 4·5
Watts- x 2; 3-4 Watts- x 4; 2-3
Watts- x 6; 1·2 Watts- x 8;
less than 1 Walt- x 10. Sta
tions are eligible fo r the tonow-

aRP ARCI CW aso PARTY

Starts: 1200 GMT October 17
Ends: 2400 GMT October 18

The contest is open to all
amat eurs and all are eligible for
the awards. Stations may be
worked once per band for aso
and multiplier credits. Parttct
pants must be off the ai r at least
12 hours in not less than s-neer
periods.

EXCHANGE:
Members-RST, stete.

orcvmce-counnv. and aRP
number. Nonmembers-RST,
state.prcvrnce-countrv. and
power output . Novices and
Technicians add IN or IT after
the aAP number or power.

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

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607 1'1,0_2 ROUTE 21 HILLSDALE. NY 12!>29
S1e-325-3911
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r----------,
•Copy RTTY. ASCII.
• and Morse •
: from the palm :
• of your hand. •
• •• •• •• •
• I
• I
• I
• I
• I• •I Have you waited to get into I
•

code reading unt il you found I
out what t his latest fad was

I about? YOU can stop waiting , I
•

because it'S no longer a fad . •
Amateurs everywhere

I are tossi ng t he g igantic I
•

clanking monsters of vester- •
year that once performed

I the j o b of read ing I
•

raoroteretvce. They are trad- •
ing them in for state-of-me-

•
art coue-readmq devices I
that are incredibly small .

I noiseless if desired and ln- I
•

finitely more versatile rnan •
their antique predecessors.

I Kantron ics, the leader in I
coce-reaotnc development. •I has just introduced tne latest

•
and most-advanced break- I
t hrough in t he copying of

I Morse co de, raoiotetervoe I
I and ASCII computer tanqu- I

age. •I The Kantronics Mini·
Reader reads all t hree types •

I of code. displays code speed.
I keeps a ze-nour clock, acts as I
I

a raototetetvpe demodulator •
and reads all of its decoded

•
information out on a travel- I

•
ing display of 10 easv-to-read •
characters. It is so compact

•
that it fits in a nanc-nero. I
calculator-size enc losure.

I At $314.95, the Mini ·Read- I
er outperforms anything •

I wi t hi n another $400 of its
I price range. I
•

Call or visit your Authortz- •
eo xantromcs Dealer now to

•
find out what the latest in I

•
recnnoroav has done t o •
cooe-reacnna

• •
: II~ Kantronics :

(913) 842-7745 •
• 1202 E. zsroStreet
• Lawrence , Kansas 66044 •L J
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AZDEN
only $30500

INCLUDES TOUCKTONE KIT

You 'll have more fu n and excitement on
2 meter FM with the AlDEN PCS 2000
because of its popular. state-of-the-art
convenience features such as micro
computer contro ll ed full band scan and
memory functions, CMOS PL digital syn
thesized, detachable cont rol head, ex·
ceuent receiver sensitivi ty, 25 watts ou t
and much more,

Free U.P.S.
90 day factory warranty

Specifications for both switches

• Powet 1 KW·2 KW PEP
• Impedence 50-7 5 ohms
• VSW R 1.2, 1 up 10 150 MHz
• Dim en . lons n o" high, 5" wide, 3" deep

• Weight lib.
• Moun' Wall or de sk

.... 11 Avail able at your B& W de aler

Model 594

• Single Pole 3
POSItion wi th
grou nding of all
unused positions

• Cton,.I/{ (m ea 
sured at 30 MHz) is -45db be lween eo
jacent outlets and 60 db between alter
nate outlets

Model 593

• 2 Pole 2 Po. iIion
• ceo..'. '/{ 45db

(measured at 30
MHz)

AU

~ --
N .P.S . lnc. WA31FQ
1138 Boxwood Rd.
Jenkintown, Pa. 19046
1·215-884-6010

ENTRIES:

Logs must include date/t ime
in GMT, bands, modes, and ex,
changes. Logs must be post 
marked no later than November
20th and addressed to: Paul
Bunyan Wireless Association,
clo Steven Scoll WDOEPE, 801
6th Street North, Staples MN
56479. Inc lude a business-size
SASE lor returns , Usual d isquali
fication and awards procedures.

FREOUENCIES:

Phon e- 3933, 7233 , 14 300,
21433,28633.
CW-3633, 3733, 7033, 7133,
14033, 21 033 , 21133, 28033,
28133.

SCORING:

Minnesota stations multiply
tota l number 01contacts t imes
the number of sect ions and OX
countries. Others mult ip ly num
ber 01 asos by the number 01
Minnesota co unties worked .
Score one point for phone a s o s
and two points for CW asos.
Any contac t with A[)()S counts
10 points per QSO on each band,
80 through 10 meters. II you con,
tact ADOS on 3 or more bands,
add 25 points bonus!

EXCHANGE:

RS(T) and ARRL section/coun
try or Minnesota county.

MINNESOTA aso PARTY

Starts: 1700 GMT October 17
Ends: 2259 GMT October 18

This year 's contest is spon-
sored by a newly-formed club in
the Bra inerd, Minnesota, area,
the Paul Bunyan Wire less Asso
ciation. There are no mode or
t ime restrictions, but only one
transmitter is allowed in opere
tion at one t ime. No crossband
contacts are allowed. Nov ices
compete with Novices, recnnr
crena with other Technic ians.
Phone and CW are considered
the same contest-please
score as such. Net asos are not
valid !

ENTRIES:

Dupe sheets are required lor
entries with 100 050s or more.
Mail logs, dupe sheets, ccm
me nte. and an SASE (for result s)
by November 15th to: Douglas R.
Maddox W3HDH, 1187 S. Garner
Street , State College PA 16801 ,

Cont inued

Be sure to indicate club atune
nonon your log s!

... s,," v SI 01 A,N"rlls"rs on pa'l" 130



1st ANNUAL 40· AND
SO·METER PHONE CONTEST

SPONSORS:
73 Magazine, Peterborough, New Hampshire 03458

CONTEST PERIODS:
40-Meter Evenl-OOOOl to 24002 January 9, 1982
BO-Meler Event-OOOQl 10 24002 January 10, 1982

MISCELLANEOUS RULES:
Work as many stat ions as possible on 40- and/or eo-meter
phone during the specified times of allowable operation . The
same station may be worked once on each band. Crossmode
contacts will not count. Single-operator stations may operate
a total of 16 hours on each band. AU multi-operator stations
may operate the entire za-nour period on each band. Off
periods must be noted in your logs and on your summary
sheet. Off periods are no less than 30 minutes each.

OPERATOR CLASSES:
(A) Single-operator, single transmitter, phone only
(8) Multi-operator, single transmitter, phone only

ENTRY CATEGORIES:
(1) eo-meter band only
(2) so-meter band on ly
(3) 40- and so-meter bands

EXCHANGE:
Stations within the continental US and Canada transmit an
RS report and state, province or territory. All other stations, in
clu ding Alaska and Hawaii, transmit RS report and DX country.

POINTS:
A station may be worked once on each band. USIVE stations
earn 1aso point per contact with the 48 states and Canada, 2
points for all others. DX stations (including Alaska and
Hawaii) earn 1 aso point per contact within your own coun-

SQuELC H TA LES
SAN DIEGO REPEATER ASSOCIATIO N

"",,'.. AI JU"<. lOll ....." •
SANDRA HAMS SCORE IN EMERGENCY.. " - " . ''"D'" .Abo, • .,. • ...."". ,,"".,., p., roO." •• ....._,"',' ... ". !",OJ" ."".,. .,,,,, •• ,."".,,,'.1",,, 0' ......,

• .., 1••

" .ho.' "" '" ." -"' 0. ,. ...... ~""' " "'."". .'".... ''''' ,...,.
hi. '0""'" ""••<I.... m ,. <_.",., '.""'."'."". "".".... ...
"." ., • 'h ••" ,.. .""."" ..or, of • .."I ...,.. " ... •• •'" "" _<o ~ ,," ., .... . ,,,ot . 0 ,. " '- . •• ..,'" u, eo• ...""" ...-.. ,.,...., . '''.'''''' . • L<. h' . ~"t",. ,,~ ... I.~"''''.,y r".'.
.....c. •• w.,.....o. " .. ...., ' ''''F'', ""'" ,,., ". 'L<••••" ...", .
'."0' . ..ovhJl. , oCo , " <h. """"" . '_"010" " ol ..,,,, ".'.'0,"............ 'I•.", ,_pl. ,. ""'y.

•• .., 10 Lo•., ..pO'" 0"' ... •"".1 roO ,. n_ ". ... .. II , •

d.p.''''o' ." 'v'" .".. ,<1, ' .... ,.., ,....,,,.,.. '" . ' ' '0,"" "'.,.
"" ."'.... •• .. lw Ol'''' ,"". ,.""..., •• w "" ",. . .. '"",.. ,... '01 ·'. • •• <0 • ."0" " ' 0 .... ..".,,., . '"0'.''' ,,,v>. ••.,.., 1"1"<1.. . , •• ,. j ...... ... ,..."'.... .,."... ... .'''' ..."... .., .... ~ "" .'." ... ....." ." ,., " .
Fl ....• •

.... ".r r",~ . , 0. •• ,.....", "... ..,..
NEXT !dEETI NG

o. .." '''''' ' '' f .""'" . ; II .. ..,. J~' ... ",.... " ..,
'" '" .. ,> "0•••«0. c,,,''. ,,,, I d ..... . ." ' ''"'l' "'.,. . ... oJ •

• • Olt ... """"... " ,,, " "."0. " . , IL 1.. • <'""",,. ,,,,,..., ..
"'''.' ., •• ,"".1 tee .""•• .... J.o. "'"....... I~'''' "<0 • • •"".."",."" ,... • •• "" ."_ ••,,,.,.. 0.' 1_'''''.0. <0""".'"o. ,., ... ..-"""'''' b, or .... , " .•' ......,. " .., "0' • • lL .. .n._,"'. J"", , .." .., " .. ., " , ..", .. ..,
.bo"' "",," ,., ." ,... •• ,.0.0' ,"Ll"" •. ..,,,., """... ,.,.
".. ,. .d• •o,. •• '"" ......" '" ....... .. 0....... ' .

'0' •0'
'Q' PO•• ... ",bor •• "'." ..,"", ~,," ... ",po". • <e, ••><, "'
• "0"0.' '"' ,...,.' . ." ... "... ,.."', ""' <t.• • ' "" , """. ...." ,... .. '0<1. '"' ,. ,...lL,.
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try, 2 points for all ot hers. Contacts made between 1000 and
1400 local time score twice the norma l points per contact. ln
create points per contact on your log sheet.

MULTlPLIERS:
1 multiplier point is earned tor each US state (48 max .), each
Canadian province or territory (12 max.j. or each DX country
worked on each band.

FINAL SCORE:
Total aso points t imes total multiplier points equals claimed
score.

CONTEST ENTRIES:
Each contest entry must include a log for each band in your
ent ry category, a dupe sheet for each band, a contest sum
mary, and a multiplier checklist for each band, We recom
mend that contestants send for a copy of the contest forms.
Enclose an SASE to the con test address li sted below.

ENTRY DEADLINE:
All entries must be postmarked no later th an February 11 ,
1982.

DISQUALIFICATlONS:
Omission of any required entry form, operating in excess of
legal power, manipulating of contest scores or times to
achieve a score advantage, or fa ilure to omit duplicate con
tacts which would reduce the overall score more than 2% are
all grounds for immediate disqualification.

AWARDS:
Contest aw ards will be issued in each entry category in each
of the continental US states, Canadian provinces and ter
ritories, and each DX country represented. A minimum of 5
hours and 50 csoe must be worked to be eligible for contest
awards.

CONTEST ADDRESS:
Send an SASE to: Whidbey Island DX Club

2665 North Busby Road
Oak Harbor, Washington 98277

NEWSlETIER CONTEST WINNER

Does your club want a newsletter but can't find a way to
pay for it? You should consider the approach that is used in
Squelch Tales. the monthly newsletter of the San Diego
Repeater Association . By selling advertising, they are able to
meet or exceed the cost of publishing their newsletter. This
seems to work well for other clubs, too; about one in three of
the club newsletters sent to 73 contains advertising .

The edition of Squelch Tales that we selected was24 pages
long-nine of those pages were ads. The club, which has
almost 900 members, charges $30 for a full page, $15,00 for a
'I> page and $7.50 for a V. page or bustness-caro-slze ad.
Advertisers are encouraged to submit their own layouts and
artwork, but the newsletter will also provide assistance free of
charge.

Advert ising can be a good shot in the arm for a club budget,
provided the job is done right. First and foremost, the ads
won't sell themselves. The newsletter staff will need to con
tact prospective advertisers and then convince them of the
merits of spending money to reach the club's members. likely
candidates include the local ham gear dealer, electronics
parts stores, and surplus houses. After all, this is where hams
spend their money.

The cost of advertising should reflect the size 01 your club.
the quality of the newsletter, and most important of all , the
additional expense that is involved when you run the ad. It



3rd ANNUAL INTERNATIONAL
160·METER PHONE CONTEST

SPONSORS:
73 Magazine, Peterborough, New Hampshire 03458

CONTEST PERIOD:
OOOOZ January 16, 1982, to 2400Z January 17, 1982

OBJECT:
To work as many stations as possible on teo-meter phone in a
maximum of 36 hours of allowable contest t ime. Multi-opera
tor stations may operate the lull 48-hour contest period. Sta
tions may be worked only once!

ENTRY CATEGORIES:
(1) Single operator, single transmitter, phone on ly (2) Multi-op
erator, single transmitter, phone only

EXCHANGE:
Stations within the continental US and Canada transmit RS
report and state, provinces or territory (i.e. , 59 Iowa, 55 On
tario, etc.j. All others transmit AS report and DX country.

POINTS:
Five (5) points will be earned for each valid contact with sta
tions in the continental US and Canada. OX contacts ou tside
the continental US and Canada score ten (10) po ints each.
This year for the f irst time, an additional 5 po ints bonus may
be earned for each contact made during the hours of
1()()(J.1400 local time on either day of the contest.

MULTIPLIERS:
1 multiplier point will be earned for each of the 48 continental
states, twelve (12) Canadian provinces/territories, and OX
countries outside the continental US and Canada worked dur
ing the contest.

FINAL SCORE:
Total aso points times total mu ltiplier points equals claimed
score.

CONTEST ENTRIES:
Each contest entry must include logsheets, dupe sheets for
100 contacts or more, a contest summary sheet and a
multiplier check sheet. Please note those contacts made be
tween 1000-1 400 local t ime so you'll be sure to get appropriate
contest credit .

ENTRY DEADLINE:
All entries must be postmarked no later than February 18,
1982.

DX WINDOW:
Stations are expected to observe the OX window from
1.825-1.830 MHz as mutually ag reed by top-band operators.
Stations in the US and Canada are asked not to transmit in
this 5-kHz segment of the band.

DISQUALIFICATION:
If contestant omits any required entry form, operates in ex
cess of the legal power authorized for hislher given area,
manipulates operating times to achieve a score advantage, or
fails to omit duplicate contacts which may reduce the overall
score more than 2%, disqualification may result.

AWARDS:
Contest awards will be issued in each entry category in each
of the continental US states, Canadian provlnces/terrttonee,
and each OX count ry. A minimum of 5 hours and 50 asos
must be worked to be eligible for contest awards.

CONTEST ADDRESS:
To obtain informat ion, entry forms, or to submit a contest en
try, forward a self-addressed stamped envelope to:

tee-Meter Phone Contest
Dan Murphy WA2GZB
Post Office Box 195
Andover NJ 07821 USA

HAM HELP
doesn't make much sense to sell an ad for less money than it
costs to print and mail.

A good rule of thumb is that the revenue from one page of
advertising should pay for two or three pages of the newsret
ter. For example, a 1O-page newsletter that costs $80 to print
and mail might have four pages of ads costing $20 each. To
keep the readers happy, you can't replace editorial material
with ads. Nor can you expect advertisers to pay a small tor
tune to reach a handful of people.

Advertising alone does not make a good newsletter.
Squelch Tales, like our earlier winners, has a nice mix of club
news, technical tips, and humor. One nice touch is a classi
fied section in which members can list gear. The success of
th is newsletter is largely the result of a hardworKing stall.
Editor W6GlC has been associated with the publication for
ten years. Her enthusiasm is matched by thai of W6UZl who,
as a retiree, has plenty of time to gather the news. Rounding
out the team is WA6IPW, who uses his background as a print
er to ensure that each new edition looks professional yet is
reasonable in cost.

If your club is suffering from newsletter blues, perhaps an
injection of advertising will help. This revenue, combined with
some hard work, will yield a publication that members can
look forward to receiving each month. For those of you work
ing on newsletters: Keep up the good work and make sure that
your club's publication is being sent to 73.-N8AK.

I need manuals or schematic
and alignment data on the
Knight Star Aoamer and the
Hallicrafters S-38 " 0" receivers.
Xerox copies will be OK.

O. L Sabetto W8ZXG
1717 Burgess Road

Cleveland OH 4411 2

I am looking for software and
equipment compatible with a
Norths tar Horizon computer to
work ATTY. All help appreciated.

Marc Rubin
16692 Bolero Lane

Huntington Beach CA 92649

I am in need of manuals or
any information on the following

equipment Data Engineering,
Inc., Space.Matte Elec tron ic
keyer: Kyokuto FM 144·10SXAII
a-meter FM synthesized rig ; and
Ebina Electronics Corp. M7505
10-kHz·30-MHz frequency count
er. I will pay for copy or copy and
return.

Bob Carson N8CUX
Box 384

Smithfield OH 43948

I would li ke to get in touch
with amateurs interested in
Esperanto, the auxilia ry lan
guage, for the purpose of term
ing an international ham net .

Ernest Black K2REV
1265 Reservoir Road
Saugert ies NY 12477
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7'our HT'I
travelmg compsmoa

• Magnel mount- holds flrmlV
removes easllV Without scratchmg

• BNC connector, no adapter needed
'01 HT

• Stranded coax 12 , AG58AIU
Pesrsts breakage In ca rdoors

. 1/8" did rigid whlp- Ieslsts
signal tnstouton. rower SWRat
band edges

• SoU copper capacitance pad

Take it
anywhere!
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Add - 3% Charge Cards
2% Shipping

Arizona 1-602-861-3181

APPLE
Apple 11-48K - $1179

ADZEN
PCS 3000 - $299

ZENITH
Z19 - $775 Z89 - $2195

EPSON
MX80 - $469 MX100 - $849

KDK
2025 - $319

MACROTRONICS
CALL

MONITORS
APF - $1 25 Sanyo - $159

SANTEC
CALL

MPI
88G - $595 99G - $695

OKIDATA
M82A - $585 M83A - $890

ATARI
400 - $349 800 - $740

2231R W. Sha n gri La Rd .
Phoen ix , AZ 85029 .... 73

DISCOUNT
LINE

1-800-528-8960

LOBO
AppieITRS80 Drive- $390/$280

IRL
FSK500- $229 FSK1ooQ-$449

EXPOTEK
CORPORATION

160 73 Magazine. October, 1981



...See Lis t 01 Ad vertisers on page 130

r----------,
I NOW, send RTIY I
: with a kever :
I or I

: CW keyboard! :
I I
I I
I - I
I I
I ~rcocs I
I -. pi I

: MicrO-RTTy™:
I $299.95 sugg. price I
I I
I «antronfcs brings you the I
I newest development in RTIY I
I send/receive devices wi th I

the Micro-RTTY.tm

I MicrO-RTTY can instan tly I
I convert CW from any eever I
I

or cw keyboard into stan- I
oaro AF5K two-tone RTIY or

I two-tone CW ID. I
Micro-RTTY sends and reo

I ceives RTIY at 60, 67, 75 and I
I 100 WPM plus ASCII 110 bauo. I
I Advanced programming of I
I

t he internal micro-computer I
and panel controls provide

I for transmit /receive , CW ID I
and automatic or manual car-

I rtaqe return/line feed fCR l Fl I
I f unctions. I
I MicrO-RTTY will receive I

any shift of RTIV and display
I the message on ten big, I
I bright florescent cnsciavs. An I
I

active 100 Hz filter at 2295 Hz I
and a " t un ing eye" make tun-

I ing fast and easy. Power is I
I SUPPlied by a 9 vee adapter I

that's included.
I Ail these features, and I
I more, are packed int o a small I

2W ' by 5" by 5%" enclosure.
I See your Authorized «an- I
I tronics Dealer for a demon- I
I

strat ton or write for a FREE I
brochure.

I I
I I
I I
I I

: IIIKantronics :
(913) 842-7745

I 1202 E. zsro Street I
I Lawrence. Kansas 66044 IL J
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FIVE AMATEUR BANDS
WITH ONE ANTENNA

SMP
Superior Microwave Products. Inc .
P.O. Box 1241
Vlenn.". V~ 22180 .... 376

SMP 2300 mHz

Send SASE 10' catalog 01 other kits and pans.

LNA·1 $49.95 2300 2 stage preemp. Use with
UeC!. SMC1. SMC2, & ctner conveners,
Uee·l S38.50 Basic do wnconven er. complete
kit. Has RF amp, Mixer, IF amp.
UCC·2 $45.50 UCCI wilh HOT·l l ra nsistor.
SMC-l $46.95 Deluxe Introduction 10 Microwave
package, Includes UCC1, very delaii"" stap by
slap assambly manual, mQ,a pans, the Mi cro
wave Antenna Cookbook. Lots of in formation on
par to.mance.
SMC·2 $53,95 SMCl package wit h the HOT·t
Iransislor.
PER·1 $11.95 Broadband 2nd IF Amp liliar .
compensates 10' long can runs and poor TV
tron t end noise tigure, 21$20.00 31$29.00
ANT·l $7.95 2300 mHz Mic.owave Antenna
Cookbook. 2nd revision, g'eat ly e..panded. ln
eludes coupon wcnn $5,00 towards any $25,00
purchase, The Or iginal.
ANT·2 $20.00 Disks and space,s tOf 32 element ,
teee gain antenna
HOT·l $10.00 NE64535 High performance AF
ampli fie r transistor, Specil ications, Improves
UCCl o' SMC-l. 21$19,00
TUof $44.95 Delu. e PS kit, includes case, PEA·l
will mount inSid e.
TU.aA $5<' ,95 PS wit h PEA-l.
MOD·2 $9.00 Fix kit for ereoe-x cceverters.

All price s postpaid in US. VISA & MC On orders
over $40, COD add $3. Va resident s add 4% sa les
ta. Orders (7031255-2918 9-12 EST M- F

""'.00
48.00

Rugged construction at low cost
Five bands 80,40,20,15 and 10 meter operation with one
antenna.
Complete with 50 ft. RGB coax and PL259. Easy installation.
Only two adjustments required. Only 110 feet long.
Handles 1000 watts - 2000 watts P.E.P.
MODEL 370-13-Four band model available for 40,20,15 and 10
meters, 55 feet long. Both above antennas available in kit form
for the do-it-yourself operators.
Write for more details and other B&Wproducts

Barker & Wi lliamson Inc.
10 Canal SI,
Bristol. po.19007
215-788-5581

808 N. M.ln
Ev.nsvliie, IN 47711

TEN·TEe

812-422-0231

SANTEC HT1200
SHURE 4440

FIVE BAND BARKER&WILLIAMSON

TRAP DIPOLEMODEL370-11

S46 Omni C $1060,00
580 Della 760.00
525 Argosy 485,00
280 Power Supply t5000
255 Power SupplyiSpkr. 170,00
243 Vlo -0mni 169.00
263 Vfo -Delta 16900
444 Hercules Amp 1340,00

I ICOM IIC2AT $235.00

Azden PCS3OOOITTPl<i l $ 295.00
AEA 2·meter lsopole 0600
CUBIC astro 103 1175,00
HY-GAIN V22 meter vertical 40,00
ICO M 72011. Power Sup.lMic. 1299,00
KAN TRONle S M,ni·Reader 279,00
MFJ 496 Keybo ard 29500
MI ;<tAGE B23 "".00

, """ 150.00
Bl016 239.00
B3016 205.00



High Performance-All Mode
GENERAL COVERAGE RECEIVER

Yaesu FRG-7700

•

List Price
$549 .00

$459 00

(Free shipment UPS
U .S.A . Continental 48 States

... Digital Oock/Timer

... NB, AGe and RF attenuator

... 150 Khz. to 29.999 Mhz.

... SSB, CW, AM and FM

... Digital Frequency Display ... Wide Med. & Narrow AM Selectivity

... Optional 12 Memory Frequency
Storage & Recall, MU -7700· $129.00

","AGAZINE offers you
-more pages of articles monthly than any other amateur radio journal
-new products, reviews, construction projects
-and ways to save hundreds of dollars.

1S","AGAZINE offers you a great way to say","ERRY GHRISTMAS.

What better way to say

~""Nr.'m.---------
Address ~ _

Cily Stale ZIP_

Please enter a one year gilt subscription to:
Name _

Address _

61AS6

,,p
Canadian $2711 yr_ooly, US funds . Fore ign $3511 yr, only. US funds

73 Magazine . 60. 931 • Fa,m,n(jdale NY 11737
All Christmas g if1 subscriptions will begin WIth January 1962 ,ssue

ear 01 73 Magazine for Christmas (1 yearl$2'5.00).Yes.","ERRY GHRISTMAS to:
-your friend
-your boss
-your business associate
-even your father-in-law
than with a subscription to Cit, s tate

19","AGAZINE.
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FCC

HAM HELP

INQUIRY BEGUN ON SPREAD
SPECTRUM MODULATION IN
AMATEUR RADIO SERVICE

(DOCKET NO. 81·414)

The Commission has begun
an inquiry and ru lemaking into
whether to a llow certain ama
teur radio users to use spread
spect rum modulation tech
niques.

In another action, the Com
mission is exploring the broader
area o f wldeband technologies,
including spread spec trum, and
said the Inquirylrulemaking in
vo lving amateurs wou ld provide
the FCC with useful data about
the performance o f such tech
niques In the presence of other
communications systems.

Wideband mod ulation tech
niques differ from convent ional
modulation schemes-such as
amplitude modulation (AM) and
frequency modulation (FM)-in
that the bandwidth of the trans
mitted signal is much wider than
the band width of the informa
tion being sen l. Because o f the
incre ased bandw idth , such
techniques are implic itly prohib
ited by current ru les.

Spread-spectrum techn iques
were or igina lly developed for
mil itary app li cations concern
ing covert comm un tcauons
and /or resistance to jamming .
The radio frequen cy signal
transmitted in a spread-spec
trum sys tem occupies a very
large bandwidth, perhaps many
megahertz, as compared to the
information signal'S bandwidth.
This wide bandwidth provides
for a military signal that is very
hard to de tec t or jam.

The Commission concluded

that spread spec trum might c t
fer unique advantages to civilian
commun icat ion s users also.
The coding techniques used in
spread-spectrum systems, for
example, allow message pr fva
cy, selec tive addressing, and
code division mu ltiple access
(many users simul taneously).
These last two advantages pro
vide the user the ability to selec
t ively access only one or a frac
tion o f the total number of re
ceivers sharing the same spec
trum. Spreading the signal at
the tran smitter and collaps ing it
at the receiver results in a low
signal power density and hel ps
the system reject interference.
These features suggest the tea
slbillty o f overlaying spread
spec trum on occupied soec
trum, leading to increased spec
tral efficiency.

In March, the Commission's
Private Rad io Bureau authorized
the Amateur Radio Research
and Development Corporation
(AMRAo) to conduc t lim ited
test s usi ng spread.spec t rum
modulation. When this special
temporary aut hori ty exp ires,
AMRAo must submit it s fi nd·
ings to the Commission, which
wi l l consider them in th is
proceeding.

Experimenting wilt be limited
to amateur Extra and Advanced
class li censees, whose memo
bers have been tested in ad
vanced phases o f rad io elec
tronics. Because spreao-scec
trum systems are inherently
more complex than narro wband
systems, the Commission said
these licensees were best cuau
f ied to bu ild and operate the

necessary equipment so as not
to inte rfere with ofher radio
us er s . (M at er i a l cov e rin g
ao reec -spec t rum technique s
will be added to future amateur
Extra and Ad va nced c lass
tests.)

Due to legal and technica l
considerations, t he Commis
s ion propos es a u t hor iz i ng
spread-spect rum modula tion
only in the 5O-54-MHz, 144
14B-MHz, a nd 220-22 5-MHz
bands. However, it welcomes re
quest s for speci al temporary au
thorit y to perform limited experi 
ments In the amateur bands
above 225 MHz.

The Commiss ion will not limit
sys tem design, but only pro
poses that a system's eutnor
ized bandwidth be equal to or
less than the width o f the ama
teur band the system is operat
ing in and be contained within
that band. Although no rnterter
ence problems are antic ipated,
local enctneers-m-cnerce will be

Active or retired police arne
teur radio operators who are
members or po ten tial members
of the International Police Asso
c ia tion interested in form ing an
IPA Ham Radio Net plea se con
tact the Secretary.Treasurer of
IPA, U.S. Section, Region 10, at
89 Oakridge Avenue, Nutley NJ
07110.

Rudolph A. Deutsch WA2MAU
89 Oakridge Ave.
Nutley NJ 0711 0

I am in need of a service rnan.
ual and /or operations manual
wit h schematic for the Hammar.
lund HQ·170.1 also need service

allowed to requ ire station s
transmitting spread-spectrum
signals to cease operation, If
necessary, to stop interference.
Provisions to fac ilitate monttor
ing by tne Fie ld Operations ao
reau and by other amateurs are
proposed. commenters may ad
dress the issue of interference
po tential in overlaying spread
spectrum on the three afore
ment ioned bands.

The inquiry notice lists ques
tions that might gu ide those
wish ing to comment in this pro
ceeding. Interes ted persons
shou ld obtai n a copy of the
notice.

Action by the Commission by
Notice of Inquiry and Proposed
Rulemaklng (FCC 81·290). cern
miss ioners Fowler (Chai rman),
lee, and queue, with Commi s
s ioner Washburn concu rr ing
and issuing a statement. For
more in formation, contac t Mike
Kennedy at (202)-632·7073.

manuals lor the Kenwood 5990
twins (R-599D, T·599o). n l pay
postage and copying costs.

Frank Flohr
1016 18th Terrace

Key West Fl 33040
(305)-298·2555

I am in need of the addresses
for the fOllowing companies;
Ferroxc ube, Fair- Aite Products,
and Stackpole. I would epprect
ate hearing from someone who
can ten me where these compa
nies are.

Norman R. Boyce Jr.
117 S. Webb Rd.

Plant City Fl 33566
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Famed broadcaster Gary Owens (feft) receives a Brass Key plaque
from Lloyd Sigmon WGLQ, on beha lf of the ARRL. (Photo by Bob
Jensen W6VGQ.)

LOOKING WEST

In Southern centcmte. we
have developed a phenominat
number 01 UHF relay systems,
leading to the virtually complete
ut ilizat ion of the 44().450-MHz re
g ion of our 70Cm band . This fact
a lone creates unprecedented
d ifficu lt ies fo r the Technical
Committee both in coordinati ng
channel pairs lor new systems
and in managing the present ar
ray of coord inated relay st a
t ions.

like all other voluntary spec
trum management organizations
in Calilornia (and perhaps na
tion wide) the SCRRBA wa s a
child of the original California
Amateur Relay Council. From it
came such well known regional
organizations as the Northern
Amateur Relay Counc il and the
Southern Cali forn ia Repealer
Association (w hich in 1978
again split into two " special in
terest" g roups now known as
TASMA and 220 · SMA). Over the
years, this column has followed
the political motivation leading
10 these changes toward region.
alization and specialization, 50 I
will not repeat them here. Those
interested can l ind more detail
by reading the back issues 0173
from mid·1972 through the pres
ent. I also tr ied to detail some 01
the histo ry 01 California fre
quency coordination in my Prac
tical Handbook of Amateur Ra·
ato FM and Repeaters. also
available from 73. (Yet another
excellent reference is " The Re
mote Base: An Alternative To
Repeaters," authored by a or
don Sch lessinger WA6LBV and
Bill Kelsey WA6FVC. This art ic le
appeared in the Apri l , 1977,
issue 01 Ham Radio MagaZine.
While technical in nature, it d id
spend time explain ing some 01
the colorful history 01 UHF.relay
comm unication in this reg ion)

SCRRBA REPORT, PART I

For the Southern Cali fornia
UHF relay community, the tu
tu re is now. In many respect s,
the fu ture arrived yesterday. We
are big; we are complex , and we
have big complex problems to
be faced . Righ t now. Whether or
not we face them, whether or
not we solve them, will entirely
determine il we will continue to
operate our relay systems in the
future as we have in the past.
Let there be absolutely no mts
understand ing about this: A
crisis in frequency coordination
is already upon us.

A SPECIAL REPORT

The following Is excerpted
and being reprin ted from the
Spring , 1981, Southern cantor
nla Repeater Remote Base As·
sccreucn Newslelter. 1am bring.
ing you this rntormattcn lor sev
eral reasons. First , like all other
bands, the 420· thro ugh 450
MHz spectrum is tecrnc its own
form 01 crisis in many geograph
Ic areas, and herein you will f ind
the details of how one group of
dedicated radio amateurs plans
to deal with the problems that
lie ahead. Second, outside o f
those wh o use the band in
Southern California , IIUl e i s
known by the outside world,
Through this input, it is my hope
(and I suspect that of SCRRBA
as well) that all amateurs will
have a better understand ing o f
the need lor ongoing vo luntary
spectrum management to pre
vent chaotic conditions from de
velopi ng with in our amateur
relay spectrum. The report was
prepared by Gordon SCh less ing.
er WA6lBV 0 1 SCRRBA's Tech
n ical ccmrmt tee. Due to its
length and scope, it will be pre
sented in several parts. First,
some background for those o f
you unfamil iar with the group.

What's nice is that a person
01 Gary's caliber and stand ing
has as high a regard for our hob
by service as to donate his tal
ent in the hope that we can grow
and prosper. For th is, I can only
say to him a simple but mean
ingful, thank you! I also want to
thank J im Davis KA61UH along
with Lenore Jensen W6NAZ.
Putt ing these PSAs together
was a team ellort and everyone
involved deserves a hand.

would like to express my sincere
gratitude to Gary. People in
Gary's position are constant ly
bombarded with requests for
similar treebtes. I know a num
ber of peopte wh o flatly reject
any such request l or any reason,
and I cannot blame them lor do
ing so , Remember, in the case o f
PSAs such as ours, virtually ev
erything is donated includ ing
the talent. The latter is usually
the most expensive part 01 pro
duc ing a commercial of any
sort. There's a Ho llywood say
ing wh ich goes, " Big names
cost big bucks," and this is
rightly so since lor an entertain
er or air personality, his o r her
voice and appearance are their
livelihood.

/ .•..

99.9% of all the amateur-radio
related announcements you
hear on radio and see on TV. We
worked out the details of what
the announcements shou ld say,
and a week later Gary, J im, and I
recorded the copy onto tape. A
lew days later, my org anization,
the Westlink Rad io Network, tor 
mally donated these record ings
to the American Radio Relay
League for use in their ongoing
campaign to tester public aware
ness of amateur radio . Since
then, they have been heard on
rad io stations nationwide.

In early July, a plaque thank·
ing Gary for his efforts on behalf
of all amateur rad io operators
was awarded to him by the ARRL
through lloyd Sig mon W6LO.
Having lloyd be the presenter
could not have been more ap
propriate since he was the man
in charge of KMPC when Gary
came to the station 19 years
ago. A lso present at the award s
ceremony were Lenore (W6NAZ)
and Bob (W6VGO) Jen sen. Alter
thanking lloyd and the League
lor the recognit ion , Gary prom
ised to hook up a code-practice
oscillator to the key, and prac
t ice a bit of CW with it. No, Gary
isn't a ham, at least, not yet. But
if he ever decided to take the
plunge, he wo uld be a welcome
addition to ou r service,

As the individual who tnst t
gated this whole affair, I also

Bill Pasterna/( WA61TF
c/o The Westlink Radio Network.
Suite 778
7046 Hollywood Blvd.
Hollywood CA 90028

HOQRAY FOR HOllYWOOD
DEPARTMENT

About a year and a half ago,
my fr iend, J im Davi s KA61UH,
was the program director for
Los Angeles rad io srat ton
KMPC. Thanks to Ji m, I had a
chance to meet and become
friends with a number of darn
nice people involved in one way
or another wit h the KMPC opera·
non. Among them is a man
named Gary Owens. For many
years. Gary wa s the afternoon
mainstay 01 KMPC. though 1
suspect he is best known 10 the
fest o f the nation as the " an
nouncer: ' with his hand always
to his ear, on the old Rowan and
Martin " Laugh In" series. Any
how, one alternoon while I was
visi ting Jim in his o ffice, I asked
it he minded my ask ing Gary if
he would record some public
service announcements about
amateur radio. Jim did me one
better. He suggested we both
ask Gary; we did, and Gary gra·
ciously agreed to do them.

That evening, I called lenore
Jensen W6NAZ, l enore is the
ARRl's l os Angeles area public
information assistant. She 's
also directly responsible for
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UHF Frequency
CoodlnaUon In Crisis

" We beg in w ith data. In
Southern Cali lorn ia, the 440450
portion 01 the band is enti rely
used for 'relay station' input and
output channels. The 42(}..431 
MHz portion of the band, which
previously supported some re
lay 'ma in input and output'
pairs, has no w been devoted en
tirely to link channels and a co
shared 6-M Hz AT V sim p le x
channel. The 431-440-MHz por
tion is uti lized for 'weak si gnal'
OX com mun ications, sate lite
work, an ATV repeater input
channel (output on 1250 MHz),
and a few one-way link channels.

" Within the 440-450-MHz por
ti on o f the band , three channel
pairs are reserved for sim plex
operat ion and associated ape
cial.purpcse activit ies. This re
sults in a theoret ical 197 pairs
fo r mobile relay channels avail
able for coord inat ion.

" At the present lime, the
Technical Comm ittee frequency
coordination data base shows a
total of 320 systems coord i
nated to these 197 pairs, with
severa l add itiona l coord ina
ti ons performed but not yet in
c luded in the latest computer
pri ntout . We therefore have, at
present , an average 011.6 coer.
dinated sy stems per channel
pair. Add itionally, there is a
backlog of applications await
ing coordination, for which sup
plemental data has been re
quested and has not yet been
rece ived. Finally, we are rece fv
ing a relatively constant number
of com pleted applications for
new UHF frequency coordtna
tions each month . In the near
future, we will exceed an aver
age o f 2.0 sys tems per channel.

"Com pound ing the channel
loading ligures are some sec
ondary co nsidera tions . The
band wa s ini ti ally coord inated

from the ' top down,' with the
earliest coordinated sy stems
ut ilizing output channels in the
448·450-MHz portion of the
band. (In this discussion, only
the output channel frequenc ies
will be mentioned; the input
channels, 5 MHz lower in Ire
quency, are impllcitedly tncluo
ed). Many of these early sys
tems tend to be widely ut ilized,
often by individuals who ho ld
croes.mem berent c in o t her
groups as wel l. Consequent ly,
the top end of the 44D-450-MHZ
band is already entirely filled.
Addit ionally, one of the cstensr
ble benefits 01 our Southern Cal
ifornia location is also a con
st ra int on the frequency-coordi 
nation process . High perfor
mance, wroe-coverece systems
co ord in at ed to our highest
mountains, dominate a channel
over much of the populated
Southern Cal ifo rn ia land area. A
channel pair wh ich is in use on
Santiago Peak or other moun-

tains cannot easily be co-shared
wi th another system anywhere
else in the Southern California
coasta l region. Thus, to the
degree that more and more sys
tems are established on these
mountains, the number of chan
nel pairs available to be coordi
nated elsewhere in Southern
California is reduced.

" Under these constraints, the
Technical Committee mu st co
ord inate new systems onto
channel s which already contain
at least one other operat ional
system somewhere In Southern
California. On this basis alone,
there are potentially very large
problems in UHF frequency co
ordination looming ahead. But
there are additional problems
that must be addressed. "

Next month, we will cover
these and begin to look at possi
ble solutions as outli ned by
SCRRBA in its Special Report.

Marc f. Leavey, M.D. WA3AJR
4006 Winfee Road
Randallstown MD 21133

RTTY LOOP

Fig. 1_ One vers ion of the "smtt-pot " circuit.

about exceeding the 9OO·Hz
maximum shift . I mounted the
pot in a little box on top 01 the
transmitter, with a jack in the
back to receive the keyboard
li ne coming Irom the printer.

Now, about those grou nds.
Remember that the keyboard
must be isolated from the TTY
loop. Also, the shift -pot c ircuit is
constructed to work against
chassis ground of the trensrnn
ter. You see, a ground by any
other name is still a wire (or
something like that). All those
symbols mean is that the " co ld"
side of the keyboard, pot, and
transmitter chassis are all con
nected together. You don't have
to pound an eight-foot copper
rod through your shack floor
next to the Model 19!

While some are working on
mach ines a score or more years
old, others are looking at more
modern devices. Such is the
subject of a let ter received Irorn
Robert LeMaster, Sr. WA9NZQ/5
over in Bentonville, Arkansas.
Bob writes that he has searched
high and wide for video RTTY
systems to build that do not use

KEY BOA RD

-ecvcc
Il £GULAf£D

Now, betore you just go and
hook the keyer to these termi
nals, there is one more item you
must attend to. On an unmod i
f ied Model 15 keyboard, there is
a filler, officially dubbed a " 9222
Filter: ' which serves to suppress
sparking at the keyboard con
tects. Composed of a co il and a
few capacitors, this is the last
thing you want to put across a
Shill-pot c ircu it ! The filter is nor
mally wired across the contacts
and located above the keyboard
contact assembly; remove it.

We move on to your second
question, regarding adjustment
of the circuit. The variable ce 
pacitor is set to provide the cor
rect degree of shift, whereas the
potenllometer is used to precise
ly set the shift. The way I set
them up is lirst to turn the pol to
maximum, that is, the h igher pc
etncn above ground. This w ill
prov ide the max imum shift. Now
adjust the capacitor to produce
an 850- or 900-Hz snut. From
here on, leave the capac itor
alone! The pot may be used to
back down the shift to 170 Hz, or
whatever , without worrying

the FSK unit to the Model 19 ma
chine keyboard? I do not have a
manua l lor the M o d e l 19
machine.
2) To obtain the 17().Hz shift,
which I will be using for RTTY,
simply, what are the adjustment
procedures for the trimmer ca
pacitor and the lOOk shift pot?
3)Why is the keyboard grounded
as ind icated?

Fred concludes that he has
been unable to find the answers
to these Questions despite sev
eral months 01reading, and signs
himse lf a " f rust rated 12-year
old." I kn ow that others have
found themse lves in the same
situation as Fred; let's look at
the answers to his Questions.

To begin with, the Model 19,
which is really a Teletype Model
15 with tape equipment, pro
vides the connection for the key
board on the machine's left side,
your rIght as you look at it, on
the " 30" terminal block. This
screw-terminal block has six ter
minals on it, num ber ed 31
through 36, and the keyboard is
brought out to 32 and 34.

Ah , autumn! The leaves out
here in the country are changing
to the bright collage of red and
gold, and I find myself outside,
spraying WD-40 on the kids'
sw ing set to protect the pivot
from winter 's rust. While I am
outs ide, I often hear the familiar
rumble o f the postman's truck.
Let 's see what kind of goodies
we can turn up in this month's
mailbag.

A good starting point is th is
letter from Frederick C. Wood
WB3JKC, here in the Balt imore
area, who writes about h is at
lempt to get on RTTY. Fred
states that he is " ... twelve
years o f age and a General crass
license ho lder." He recently ac
quired an old Model 19 Tela
type~ machine, along with an
HF transmitter and receiver. A
home-brew demodulator pro
vides good receiving copy, but
transmitting is his problem.

Fred installed the ci rcuit
shown in Fig. 1 in his transmit
ter, but has the following ques
t ions:
1) Where do I connect to from
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NEW PRODUCTS

a computer. He feels that he has
no use fo r a computer and does
not want to buy one just to use
on RTTY.

Well , Bob, I 'm not going to try
to convert you to "computer
ism" here. We have talked at
length in the past about the ver
satility one gains with a comput
er on RTTY. If you are interested
in a " g lass Te letype" only,
several have been described in
73 in the past and are listed
below:

" Build This Excit ing New TVT,"
73 Magazine, March , 1976, p. 76.
"ASCII/Baudot With A Prom, " 73
Magazine, June, 1976, p. 114.
"A RTTY/Computer Display
Uni t ," 73 Magazine, July, 1976,
p. 118.
" The XITEX Video Terminal," 73
Magazine, December, 1978, p.
132.

I will point out, though, that by
using a microprocessor-based
system, you can gain a good
deal of " smarts."

How about the ability to trans
mit and receive at seve ral
speeds, hold canned output in
buffers, like a brag tape, and

BONE·CONDUCTION
HEARING AID

Ind ividuals wi th hearing im
pai rments may soon be able to
enjoy sound-oriented pastimes
li ke ham radio by using a bone
co nd uction hearing ai d devel 
oped by Mat sushita Electr ic Co.

This elect ronic breakthrough

have the machine clean up you r
typing; all this is easy with a
CPU controlling the station, very
hard wi thout it. Now, I am not
talking about buying a $1000 sys
tem and tying it down to RTTY,
nor am I thinking of buying a
large system and using it occa
sionally on the air. An attractive
alternative is to put toget her a
small computer, on one board,
with the program in permanent
memory and a limited amount of
on-board read/wri te memory.

Such a computer is termed a
"dedicated " one, and can be put
together very inexpensively. For
example, a simple sacz-based
system was described by Pete
Stark in Kilobaud Microcomput·
ing last year. The whole system
fi ts on a small PC board . Write
Pete at PO Box 209, Mt Kisco NY
10549, for details o f the " Kilo
baud Klassroom Kcmputer."

Ah , but you say, what about
programming? Watch closely
here in 73 and you soon shall
see a super program, written for
the 6800 (will also run in 6802
wi thout modifications) which
provides all the features a RTTY
station needs. Requiring less
than 4K of memory, it is de-

bypasses the eardrum by vibrat
ing the bones near the inner ear.
A small microphone, amplifier,
battery, and vibrating device are
buill into the frames of special
eyeglasses. Matsu shita plans to
release this new heari ng aid for
the US market in the near future.

For more informat ion, co n-

signed for most 6800 systems
using serial te rmina l inte rfacing
via an ACIA.

Need more help? Scheduled
to appear on the horizon very
soon is a newly-updated edition
of 73's RTTY Handbook. . Con
taining all new material regard
ing RTTY equipment, this prom
ises to become a new classic
whi ch belongs in every RTTY sta
tion. Among the new material
will be video RTTY, both with
and without a computer, along
with new transmitting and re
ceiving circuits, and a few bells
and whistles. Watch for the an
nouncement in the Radio Book
shop section of 73.

Before I close this month, let
me acknowledge a letter from
Cal Sondgeroth W9ZTK, who
writes concerning the program
published in this co lumn last Ju
ly. Cal has taken a razor to the
program and honed away sixteen
bytes or so to make it more com
pact. Among his suggesttons are
to store variables on the 6800's
Page 0, to allow direct addres
sing, and storing the START and
STOP btts integra l to each data
byte. In other words, where I us
ed "10101000" for the numeral

tact Ruder and Finn, Inc., 110
East 59th Street, New York. NY
10022. Reader Service number
481.

NEW HAMTRONICS'-i,
REPEATER MODULES

Hamtronics, Inc., long noted
for FM transmitters and recetv
ers commonly used for building
repeaters, has now completed
thei r line of repeater modules by
offering inexpensive COR and
CWIO modules.

" 4", Cal would use " 00101010:'
In his version, the bits are,
reading from left to right , a " 0"
START bit, the f ive data bit s
("01010" ), a " 1" STOP bit, and a
" 0" DON'T CARE bit. My order
inc ludes a " 1" CASE bit, f ive
data bits, and two DON'T CARE
bits .

That CASE bit is needed to
te ll the prog ram whethe r the
character about to be sent is
FIGS or LTRS, and to prompt the
appropria te change of case, if
requi red. I will grant that the one
DON'T CARE bit cou ld be used
for the same purpose, but it
seemed more general to store
only the data and plaste r the
START and STOP bits externally.

The reason I did not use Page
0, by the way, is that this routine
is part of a larger program, and
most of that page is accounted
for by other variables. In the
practical system, however, Page
o makes sense to use. II's just
that here, as an example, I chose
to use extended addressing .

Some reviews coming up in
the next few months. I will try to
sprinkle a few letters in here,
too, maybe even a su rprise or
two ! All for you, in RTTY Loop.

The 3" x 3" COR module kit
contains an electronic relay to
actuate the t ransmitter when
the receiver squelch opens. Ad
justable ta il and time-out ti mers
are provided on the board, as
well as an audio mixer to com
bine the 10 tone with the receiver
audio for application to the
transmitter. Another nice fea
ture is a separate speaker driver
ampli fier stage which allows a
local speaker to be operated
completely independent from

Bone-conduction hearing aid from Matsushita.
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AES has Over 23 Years
Experience in Mail Order

r:;ii. - - I
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ALPHA 77DX Manually tuned, full coverage of 160 10
15m plus 1.8·2.0&3·22 Mhz;includes newWARC bands.
Power output 2 KW PEp·SSBor or conbnuous carrier. DC
plate input rating is 3 KW PEPor continuous carrer . KG
Time Limit. Single 8877 ceramic-metal grounded grid
triode, recufres 100 walls drivelor 2 KWinput nominal,
typical efficieny betterthan60%.Vacuum relay QSK·TlR
system, air cooled, encapsulated 4+ KVA Hypersilll!l
transformer, heavy duty silver plated tankcoil &ceramic
vacuum variable plate tuning capacitor. 120 or 240 V(lit
primary. l1«h. 191'"w - 22"d, 1031bs. Ai r Freight.

Regular $4945 -Se/e Price $3999'
~Drop-shlppedfrom factory vt. Air Freight

- Freight Collect (F,O.8. Colorado).

~ 0'-
Regufar$4945 - Se/e Prlce $4 149"
"Picked-up or shipped via Air Freight 

Freight Collect from one or our stores.

New AES Branch Store!

1898 Drew Street
Clearwater, Fla,
Phone: (813) 461-4267

,

,
,

ALPHA 76,1. Manuallytuned, full coverage of 160to 15m
bands plus 1.8-2.0 and 3·22 MHz; includes new WARC
bands. (2) 8874 ceramic·metal grounded grid triodes. 2.5
KW PEP-SSB input, 1 KW average, CCS. No Time Limit
Orlvepower nominal 50 wattscarrier, 110 walls PfPSSB.
1201240 volt 1.5 KVA heavy duty transformer, Quiet
forced air cooling. 7'h"h -lrw - 10 "d, 65 lb.

Regular $1865 - Se/e PrIce $1499
Option "L" Lightweight Hipersilll!l transformer reduces
weight 20 Ibs, no change in ratings ........ add $160.
ALPHA 76PA Identical to 76A except uses three 8874
final tubes. Recommended for FSK and SSTV operation
where extended key-down time is necessary.

Regular $2195 - Se/9 Price $1799
ALPHA 76CA Same as 76PA, but uses 2.4KVAHipersil~

exlra·duty transformer for rugged, heavy duty use or
tough environments; reduces weigtlt by 101bs.

RegUlar $2395 - Se/e Price $1999

ALPHA 374A Adds "no-tune-up" convenience to the
basic 76A chassis. Provides instant bandswitching
among the popular amateur bands, plus full coverage
manual tuning in the 1.8·2.0 & 3·22 MHz ranges.

Regular $2395 - Se/e Price $1999

ALPHA 78Combinesthe best featuresof all other ALPHA
amplifiers (3) 8874's, QSK, 2.4 KVA Hipersil8 trans
former and a bandpass no-june-up system that fully
covers the 15O·15m bands withno sacrifice in efficiency
compared to manual mode. 7Y.th - lrw- 14'%«d. 651b.

Regular $3185 - Se/e PrIce $2599

STORE HOURS: Man Tue, Wed & Fri 9-5:30; Thurs 9-8; Sat 9-3
(las Vegas & clearwater stores NOT open Thursday evenings)

EXPANDED WATS PHONE HOURS. Even though we have mu lti ple WATS lines, many
customers report that they have trouble getting throug h, especially on Mondays. We have
found that lines are less congested afternoons, evenings and towards the end of the week.
To se rve you better, the Milwaukee headquarters will answer our Nationwide WATS line
1-800-558-0411 unt il 8 pm (Milwaukee time) Monday thru Th ursday . Orders placed
Thursday evening can be shipped Friday and be in tran sit over the weekend .

Isot ron antennas, designed
and manufactured by the Bilal
Company, employ a unique new
embodiment of a full-size har
monic antenna wh ich permits
the radio amateur who has li m it
ed space to get on the air fro m
an ap art ment, condominium,
mobile home, or other space
limited environmen ts. There are
no compromises in matching o r
tuning Isotren an tennas to your
transmit ter. Thi s unique design
allows direct feed with standard
coaxial ca ble an d does away
with the need for radials.

How is it that an etqhty-rneter
antenna, for example, can beon
Iy four feet tall , eighteen inches
deep, sixteen inches wide, and
weigh a mere eighl pound s ...
yet perform as well as a full-size
an ten na? anat c laims that the
answer is in research and oevef
o pment . rsotron antennas were
fi ve years in development and
lestlng, and now are availab le In
80., 40-, and zc-meter models.

Con tinued

For more informat ion, call or
w rite to Bi/al Company, Star
Rou te, Florissan t CO 80816;
phone (303)-687·3219. Reader

Service number 483.

the repeater audio level setup
control, without using hard· to
find Lpads.

The 3" x 7" CWIO module kit
con tains a tone generator con
trolled by a 158-bi1 diode matrix.
Adjustments on the board con
l ro l the 10 speed, tone, and time.
A special output filter enmf
nates the key clicks found on
many repeater mers. Al though
many articles have appeared reo
cently on PROM ruers. many
st ill prefer a diode matrix be
cause it can be easily repro
grammed at any t ime without
further expense. The CWID mod
ule is co nst ructed on a double
sided PC board with plated
through holes for easy assem
bly. The CWIO and COR mod
ules are designed to be used
with Harntronrcs" transmitter
and rec ei ver m odu les as well as
most other types. For further in
formation, contact Hamtronics,
Inc., 65F Moul Rd., Hilton NY
14468; phone (716)-392-9430. A
complete 1981 c atalog , which
inc ludes all Hemt romcse FM
and SSB equipment, is yours for
the asking. (For overseas man
ing, please send $2.00 or5 IRCs.)
Reader Service number 477.

BILAL ISOTRON ANTENNAS
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Benjamin Michael Industries ' military-time clock.

The Heath ,..Matic Memory Keyer.

Infrared microphone sys tem from MCM Communications.

MILITARY·TIME CLOCK

Benjamin Michael Industries,
Inc., has announced the addl
t ion of the Model 173DM to its
line of professional mi litary
t ime-format clocks.

The 173DM features dual, in
dependent digital clock ci rcuits
housed in a so lid walnut case.
The unit is suitable for place
ment on any desk, commcntce
tions console, briefing table,
etc. Military time is displayed on
the left clock face whi le stan
dard t z-nour format with AM/PM
indicators is used on the right.
Each clock is independently set,
allowing display of di fferen t
ti me zones if desired. This ar
rangement makes the 173DM
idea l for applications requiring
the use of both Universal Coot
dinated Time (Zulu) and local
time.

Both large displays are of the
LCD type for excellent visibility
and ultra-low power consump
tion. The 173DM features quartz
crysta l accuracy and over one
year of operat ion on a single,
read ily-available battery. The
absence o f a power cord makes
the un it ideal for desk-top use

and eliminates the need for re
setting after commercial power
fa ilure.

For more information, con
tact Benjamin Mich ael In
dustries, tnc., 65 E. Palatine
Road, Prospect Heights IL
60070. Reader Service number
480.

UNIQUE
MICROPHONE SYSTEM

Mobile operating will never be
t he same! Daiwa's RM-940
brings the total freedom of cord
less operat ion with a light·
weight, compact microphone,
in frared sensor , and co n
t rol/charger unit.

The electret condenser micro
phone can be hung around the
neck like a pendant (cord sup
plied), or convenient ly clipped to
a sh irt pocket . A latchi ng push
button switch act ivates the t iny
inf rared transm itters on the
microphone. Audio and t rans
mit/receive switching are then
transferred via infrared beam to
a sensor mounted near the sun
visor or the rearview mirror. The
maximum usable distance is 3.5
feet. An addit ional sensor can
be added for broader coverage.

The control/charger unit fea
tu res Velcro pads for easy
mounting and microphone
plugs compatible wi th most
Kenwood, teem, or Yaesu rigs
(speci fy when order ing). Other
plugs can be installed to sui t
particu lar needs. A maximum of
eight hours of charging time will
provi de a minimum of five hours
of con tinuous use. The control/
charger un it also prov ides a
visua l (LED) and aud ible (soft
beep) indicat ion whenever the
microphone is switched on. Op
t ional microphone wind screens
are avai lable. For more informa
tion, contact MCM Communica
tions, 858 E. Congress Park Dr. ,
Centerviffe OH 45459. Reader
Service number 478.

HEATH'S ",MATIC
MEMORY KEYER

Reports say a sneak preview
of the new Heathkit" SA-SOW
",Matic Memory Kever created
much interest at the 1981 Day
ton Hamvention. The keyer is
now featured in the latest
Heathkit Catalog from Heath
Company.

Described by a Heath spokes
man as compact and modern in
styling, the SA·SOW uses a cus
tom microprocessor to provide
up to 10 buffers for storing up to
240 characters of text or corn
mands. These variable-length
buffers eli minate wasted memo
ry space by lett ing the user store
text in severa l buffers and then
string them toget her in any se
quence. Command st rings also
can select the speed, weight,
spacing, and auto-repeat count
for each message so selected.
This featu re Is said to make the
",Matic so versatile that Heath
has applied for a patent on it.

The SA·SOl aemploys a zc-pc
eition keypad for entries, and

features easy-to-use integral
capacitive "touch" paddles. A
rear panel jack is provided lor
use of a mechanical paddle, if
so desired.

A " pract ice" mode sends ran
dam code groups of random
length and selectable types. The
100 different random sequences
are repeatable, so the ham can
check copy for accuracy. All 100
sequences are altered each time
the keyer is turned on, to give a
total of 6,400 different practice
sessions. Each sequence sends
approximately 3,000 characters
before repeating. The user can
choose any speed between 1
and 99 words per minute, and
any of 11 weight settings.

CMOS memory with battery
backup is said to retain the buf
fer contents, as well as the Iast
se lec t ed speed , spacing ,
weight, and repeat count when
ever the keyer is turned off or
unplugged.

Built-in diagnostics check the
microprocessor each time the
keye r is turned on, and also test
buffer memory whenever the
",Matic Memory Keyer is reset.
For the left-handed CW opera
tor, a special two-key funct ion
reverses the paddles. The keyer
even remembers to turn itself off
if the user forgets!

The SA-5010 features built-in
etdetcne oscillator and speaker
with variable pitch and volume
contro ls. Phone jack and ear
phone are included for private
listening. A plastic case covers
the ole-cast zinc base, which is
weigh ted to reduce movement
during keying . The keyer re
quires the optional 120 V ec
Heathkit PS-S012 power supply.
Step-by-step instructions make
this a two-eventnc kit.

The SA·S010 ",Matic Memory
Keyer and nearly 400 other
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optoe lec t ron ic lines, and in
cludes five different packaging
methods: standard ch ips (dice) ,
flip-ch ips. Mtcro-Ttv , SOT·23,
and SOT-89.

The book includes an easy-to
use cross-reference between
standard discrete packaged de
vices and equivalent unencap
sulated chips, and provides
both electrica l and physical
data for each of the ch ips.

All Hybrid components oe
scribed in the Data Book are
avai lable from Motorola or
through authorized Motoria Hy
brid Components distributors.

The Motoro la Discrete Hybr id
Components Data Book Is avail-

HYBRID COMPONENTS
DATA BOO K

A new data book detai ling the
specifications of discrete semi
conductor components has
been published by Motorola.
The new Discrete Hybrid cern
ponents Data Book covers 10
different discreet-product cete
gories, including a variety 01
transistor, diode, thyristor, and

Motorola's Discrete Hybrid Components catalog.

Mirage 's su-moae 1OQ-Watt UHF amplifier.

they are only available th rough
their worldwide dealer network.
For further information, contact
Mirage Communications Equip
ment, tnc., PO Box 1393, Gilroy
CA 95020. Reader Service num
ber 476.

-
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paring to take the actual test.
Two packages are currently
available: the General class
practice at 13 words per minute
and the Extra class practice at
20 words per minute.

For more information, write:
Indiana Quick Charge, Inc. , 367
West Main Street, Danville IN
46122. Reader Service number
479.

UHF ALL·MODE AMP

The 01010 amplifier is a solid
state all-mode amplifier de .
signed to be used in the 430-to
45D-MHz amateur band . It will
amplify a 10·Watt signal to more
than 100 Watts output; 2 Watts
input produces 25 Watts output.
The 0 1010 can be keyed with as
l ittle as 300 mi lliwalls. This
makes it a versatile amplifier for
all tow-power transceivers and
HTs. The 0 1010 is biased as a
linear amplifier, therefore, it will
amplify FM, SSB, CW, and ATV
signals.

Other features include remote
operation with the optional AC l
remote head, external or inter
nal keying circuitry, over-tern
perature protection, and the
typical rugged packaging that is
a part of all Mirage products.

The 01010 carries a 5-year
warranty on all parts except the
rf power transistors wh ich are
warranted for 1 year.

The 0 1010 will be an asset for
an y station, whether on OSCAR,
mob ile, remote base, or SSBICW
OX.

As with all Mirage products,

- -
GENERAl. CLA6S EXAM

CW EXAM PACKAGE

Indiana Quick Charge, Inc.,
has recent ly completed a Morse
code practice package tor the
new-style FCC exams. The pack
age consists of five completion
style exams, two answer sheets,
and one cassette tape. The A
side of the tape has five seg
ments of text, each approxl
mately five minutes long. The B
side has mixed characters prac
tice ranging tram a li tt le below
the test speed and gradually
working up to the speed desired.
Each sample test is on a sepe
rate sheet, with an answer key
for all the included sample tests.
The cassette is well produced,
with excellent keying character
Istics. All the text and mixed
characters are computer-qener
ated, assuring evenness and ac
curacy.

Designed to test the user's
readiness to take an FCC code
exam, it should be stressed that
the text included is composed,
and is not a word-tor-word copy
of any actual FCC tests. It is
similar only in style and length,
and is intended to test the skill
and abili ty of those who are pre-

---l=::l::.":::'"....--::::.=:'.:".:::-- -
~---

~ ---..::;::.:-.::_~" _o;::~ _

::. .~--' -- ~- .- , '

The Indiana Quick Charge CW exam package.

buhd-lt-ycureelt electronic kits
are featured in the ratest
104·page Heathkit Catalog. For
a tree copy, write Heath com
pany, Dept. 3S()'-115, Benton Har
bor MI 49022. In Canada, write
Heath Company, 1480 Dundas
Street E. , Mississauga, Ontario
L4X 2Rl. Reader Service number
485.
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threaded antenna mounts is
achievable with readily-avail
able adapters.

The passband of the HC·V in
cludes the 2-mete r band, en
abling multiband as well as
multi-channel monitoring with
t ransceivers that have scanning
capabilit ies. The combined
sensitivi ty is much less than 1
~V tor most transceiver/convert
er combinations.

An internal clamp network
prov ides protection trom acct.
dental t ransmitter rt to both con.
verter and transmitter for up to 5
Watts to r up to 5 seconds. The
"off" position disables all con
verter circuitry and restores nor
mal transceiver operation with·
out having to disconnect the
HC·V.

The HC-V operates on a single
AAA battery with an estimated
battery life of up to 6 months or
more al a use duty-cycle of
30·40%. The case size i s
2-1/4" x 1-112" x 1-3/8" .

For more information contact
M·Squared Engineering, 1446
Lansing Ave., San Jose CA
95118; phone (408)-266·9214.
Reader Service number 482.

F requ en c y selec tion i s
achieved as normal through the
keyboard or thumbwheel switch
es of the t ransceiver. Connec
tion is made by simple series in
sert ion between radio and an
tenna using standard BNCs. Op·
erenon with transceivers using

HANDI-CON V

The Handi-Con V (HC-V) is a
sel f-con tai ned VHF·H I converte r
intended to r use with fully-syn
t hesized a-meter hand-held
t ransceivers. Mul tiband opera
tion will expand receiver cover
age to 2400 poss ible channels.
A repl ica ot either the 154
158·MHz Public Service or the
159·163·MHz Marine Band is
created at the receiver input.
Th is allows reception of fire, po
lice, sheriff, and other emerqen
cy services or coastaunrano
marine communication, coast
guard, and National Oceanic
and Atmospheric weather ser
vice, respectively.

able f rom Motorola Semtcon
ductor Products, Inc., PO Box
20912, Phoenix AZ 85036.
Reader Service number 484.

•
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M·Squared Engineering's HT receiver coverage expander.
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COMPLET E - ASSEMBLED AND TESTED - READY TO INSTALL - NOT A KIT

AMAT EUR T ELEVISION MI CROWAVE DOWN CON VERTER

Tune s 2. 1 Ghz. t h ro ug h 2. 11 Gh z.

Prea mplifier ha s 20dB nominal gai n with a 2,5 dB noi s e figu re

Output tune s T V c ha n ne ls 2 to 6, Output Im pedence 75 o r 300 Oh ms

Pe r fo rma nce Guara nteed o r yo u r mone y refunded , Full Year Warra nty

•
9
5

7

AMAT EUR SPECIAL ' $ 17 9.95 Includi ng s hipp ing (UPS )

V ISA a nd MASTER CARD c ha r ges ac ce pte d , Ca ll ( 8011) 1189-2156 , COD 's OK

Virg in ia res iden t s p lease add 11 % s tate sa les ta x

Avai lab le S e para t e ly - Full y As sem b led a nd T ested

.... 447 Prea mplif ie r $59 . 95 , Slotted Wa veguide Anten na $29.95 , Po we r S u pply $311.95

ELECTRONI C HOB BY INNO VATIONS 75 10 GRANBY ST. SUITE 207 NORFOLK , VA. 23505

9

$
1
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YAfSUv
FT-207R

Hand-held

CLOSEOUT
SPECIAL

SAVE $89

YAESU FT·207R 2m FM Hand-held, M,croprocessor
controned, 800 cnenners . keyboard entry 144 to 148
MHz. LEO display. up/down manual or actescan,
pliori t ~ channel &memcry back-up. ± GOO kHzcttsets
or an ~ odd splits. 2'h watts or 2011 mw output. With
Nicad pack, wa ll charger. flex antenna, earphone &
strap. 1lAt h · ~"w · 2" "d. 1" Ibs

Regula, $339 - Closeout $249"
A <Tf>"or;p" lor FT-107R
NC-IA 15·hr drop-m charger•..... . •••••. SAl( SU"
NC-3A 15/ 4·hr d'OlHn chgr/ AC adapt .. SAtE 79"
fBA·l Ba"ery sleeve tOf Ne·lA/3A ,..
NBP·9/fNB·1 ExIra NrCad balle.., p.ack ••••_ 23.
NC·9B Extra 15·'" Ilia! c'larger•••••.. ...•••••.•• 10M
PA·2 Moblle DC·DC adaptor & charger . ...•••••. 3'-
ftl -24A SDeaker/llllCl"ophone 3:ztt
n S-32l 32 tone CTCSSencoder 4QO'
fTS·32l0 32 tone CTess ere/dec 75.
LCC·7 Leithe, carrying case 35.
TA-2 19" telescopmg whip intenna••••....••••••. 9"
MMB-IO MobIle bridet ••••_ 15.

Limited Quantity - Order Today!

~·.II I, V/S4'

AMATEUR
ELECTRONIC SUPPLY®

4828 W. Fond du lac Avenue
Milwaukee. Wisconsin 53216

Phone: (414) 442-4200
Wisconsin WATS: 1-800--242-5195

Nationwide WAfS: 1-800-558-0411
AES 8-"S_ Aot- Clearwater. Fl 

o r taroo. Fl - Wickliffe, OH - las Vegas. NV

......
' .5O,........

....'"....'"....'"
"5O....

FALL SPECIALS..... --
16..00 1t4M

S3D.00 11..-w
....00 1tZ2
uo 8n
1.33 8 14
2.25 815

a.., ....
11.00 aeso

RF TRANSISTORS

Slud 12.'5
Modul. l' 5'.00
db O.ln

CMeo- t ZA (CTC) lOW t2.5V Fl.ng. 42.'5

MINIMUM ORDER '30.00

CALL TOLL·FREE 800-64S.2322
IN,V. SIal. 5 16-536-&868)

RF POWER
ONE BILLION WATTS

IN STOCK
Your OM S ,op Sou.-e. 1rx RF Po_ rUN'

and r,,"lIll1/Orf

100 Merrick Road Rockville Centre,
New York 11570

TWX 5 10-225-7508

.....,

.OOOZ

..OOOZ'(:J,,,,,,,...........
128Y7

""111,f,

2,30 MhI'

RF23,RFtJ (RFOI SOW t 2.5V 14.00
('"-....... Repl_lei,l tor MRF4S0" MRF45OA,j
RFQ,RF33 IRFOI 10W 12.5V 15.00
(p-mum RIIpl-'::1 ,..'1.'01 MRF4505 .. MRF~
CD2545 (CTq SOW t2.5V Fl 15.00
CD3Q4 (CTq lOW 12.5V Fl 15.00
$Ot451 (SSM) 80W 12.5V Fle.. 15.00
$01011 (SSM) lOW n .5V A 1' .•
RFIS (RFO) lOW 12.5V Fl 11.50
MRF45I (IIIOTDl lOW 12.5V A 1• .U

V",
150 ·175 'ltv:

84().12 (CTq 40W t2.5V Srud tUlO
2H55I1 (SSM) 25W 12.5V Srud 10.SO
2'1 *' (SSM) 25W 12.5V Stud ' .15
2HtOI1 (SSM) 4C/WPNP 12.5Y Fle.. 15.15
MRF241 (MOTDl 75W t 2.5V Aanve 33.00
$0141' (SSM! 10W 12.5V Fl.,. 27.SO
RFU,RF23 .Ieo .._ 2t. "4 MRFU_ 14.00

U",
~5t2MHZ

2N5t4e ISSM, 10W t U V
MHW110-2 ,MOTO) 13W t2.SV

R F Gain, Ltd.

FILTER CASCADING
WORKSI

Recent"..••I_ Anlct.."'" F/tt.r c.scedl,..
YAESU FT40fIP02. s.. '73H

, Sept. '~el

HEATH 58 104A s.. "Htrm Radio H
, AprIl 1$181

KENWOOD 15820 s.. "CO": March 19111

Read the original art icle or eere $1 to FoxTanoo
tor complete delails of the one that intereslsyou.
To make the mod~ication. order e e appropriate
caSCading kit from below. Each contains Iheparf1,
specilied in \he article. the recommended Fox
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LETTERS

Today, I received word from
Bill Gosney, yOUf Contest Edi
tor, that I had been disqualifled
from 73 Ma gazi ne 's 1981
16().Meter Phone Contest due 10
excessive power output from my
st ation.

First, let me say that I was not
surprised and, second, thai I
plead guiltyl But how, you might
ask, did the contest committee
come up with th is Information?
Here is how.

After recopy ing my log
sheets, duping, and finalizing
my contest results (910 asosl
400,000 points), I came to a
paragraph o n the summary
sheet thai required my signa
ture. I had to swear that I had
abided by all rules and recute
tions 01 73 Magazine and the
FCC. Well, I could not bring
myself to sign it because during
the contest I used the home
brew linear (4-1000) thai I had
completed the day before the
contest.

I know that if I had made my
own summary sheet instead of
using 73"s, I could have avoided
that hurdle like most of the other
guys did, but I could not. ln.
stead, I contacted Dan Murphy
WA2GZB, the contest chairman,
and informed him of the snua
tion. He advised me to go ahead
and send my logs into h im, any
way.

I also told him that, in my
opin ion, everyone who had done
really well in the contest also
had used an rf amplifier of a
power equal to mine. Dan ac
knowledged that he was aware
of that lact and said those guys
were not as honest as r in admit
ting to using an amplifier. I call
these peop le hypocrites be
cause they tell people they are
using legal power and that their
antennas are doing a spec
tacular job.

During the c o n t e s t, my
signals were never louder than
those o f some of the o ther big
boys. Don 't you lind that ln.
teresting? I don't know of one
contest station I have visited
that did not have a teo-meter
amplifier. Why all the secrecy?
One has to use an ampli fier on

light constit ute the medium
through which radio waves
propagate. The theory sounds
somewhat plausible, but has
one major deficiency. Namely, if
radio "waves" need some sort
of medium to t ravel in (such as
an "ocean" of light photons),
then what sort of medium exists
lor the propagation of light
"waves"?

Perhaps, the authors would
suggest that since radio waves
travel through light waves, then
light waves must travel through
x-rave and x-revs through gam
ma rays. In other words, perhaps
there is an infinite succession of
media, each hav ing a shorter
wavelength than its predeces
sor. But this is imposs ib le,
because the energy 01 photons
increases as their wavelength
decreases. An infinite series of
media would require an Impossi
ble amount of energy.

The authors apparently would
like to ignore the fact that light
photons often behave like
waves. Ught has definite wave
like properties wh ich easily can
be demonstrated with a lens or
diffraction grating. Now since a
"wave" is usually interpreted as
the propagation of some sort of
"disturbance" through some
sort of " sub s ta nce," it Is
'uccrcer' to assume that space
is filled with some sort of
"aether" which transmits " light
vabrations." Of course, no such
substance has ever been dtscov
ereo (except for the ocean of
photons proposed by the above
authors).

Perhaps, the authors then
might suggest that light waves
are propagated merely by virtue
of their particle-like properties
alone. If photons are really par
ticles, then they can travel
thro ugh a vacuum without any
assistance from a "medium" at
all. We simply will ignore their
wave-like features. But if this is
true, then we don't need the
authors'theory at all, because it
turns out that radio waves also
consist of photons and there
fore would not require a " light.
assist "! Radio and light are the
same form of energy. The fact
that radio photons have longer
wavelengths has no bearing on
the matter.

NOTES ON FLYING

A PHOTON TORPEDO

the Indiana General F625-9 in01
mix. Send 60¢ each along with
$1.50 per order shipping to
Palomar Engineers, 152O-G In
dustrial Avenue, Escondido CA
92025.

In reference to " A Filer's
Guide to the Airways," August ,
73, I have been an admirer of Jim
Weir and the RST Company ever
since its founding-a truly out
standing and innovative opera
tion.

I do have a couple of nn-oicks,
however. First, one does not
become aeronautical mobile un
til one is outside the limits of the
continental USA. Otherwise ,
you are air mobile or simply
mobile. By th e same token, one
does not become maritime mo
bile by being in a rowboat with
an HT In a local lake.

Second, the article must have
been in the editor's in-casket for
a number of years [Are our faces
red?-Editors]. Aviation gaso
line now costs about $2 per gal·
Ion and the aircraft ment ioned
in the article would use at least
$15 worth of fuel per hour.

The article was very useful to
me because I had never heard of
the Advisory Circular 20-98.

One problem Jim did not men
tion Involving air mobile opera
tlon is noise. Most cockpits pre
sent a very noisy environment
and the average microphone
just can't cope with it. Even
many of the "noise canceling "
mikes ccn't hack the program. I
use a Turner " Road King 50
Trucker's CB Special " and it is
so effective that most people do
not realize th at I am in an air
cr aft (a noisy Mooney). u ntc r
tunately, this microphone has
been out of production fo r some
years. If you see a used one,
grab it.

Jack Althouse K6NY
Palomar Engineers

1---__1

Ken Hargrove W40QP
Orlando FL

Thanks for the clarifications,
Ken. Seems inflation has caught
up with the magazine business
in more ways than one.-Edi·
tors.

I take exception to the theory
put forth by W4FD and W4ATE
(Ju ly, 1981, p. 52) th at photons of

I

I

NOISE·BRIDGE CORE

I am writing to point out a
small error in your otherwise ex
cellent article on the noise
bridge ("ORM-Free Antenna
Tuning , August, 1981).

The Indiana General core see
c ified is made in a number of d if
ferent ferrite " mixes" and you
must specify which one you
want. The commonly used one
is the 0 1 mix.

Also, Indiana General has
changed their numbering sye
tern so tne c s -tezrs now known
as the F625-9. Thus, one should
ask for F625-9 in 01 mix.

If you order from Amidon, you
should specify an FT-37 core
with 61 mix if you want a core
just like the F625·9 in Q1 mix.
Are you confused by now? The
T50-2 Is an non-ccwoer core
and, in my opinion, would not be
as good as ferrite in this eppnce
non.

Another way to get the proper
core for this transformer would
be to order from Palomar Engi
neers and ask for their F-37·0 1
core. This is exactly the same as

160 during a contest to be com
cetruve because everyone (or
almost everyone) does. I would
like to add that I did nol use an rf
ampl ifier before the LORAN
shutdown in early January. I
wonder how many other con.
testers can say the same thing.

I knew that I would be ens
qualified when I made these ad
missions, but I feel that about
90 % of the other guys in the
contest also should be disquali
fied or should at least have the
guts to disqualify themselves.

Willy Worth WB3G CG
Brandywine MD

I admire your hones ty, Willy. It's
too bad you didn 't let your con.
science be your guide before the
contest as well as after.

As a contester, I cannot un·
derstand what fun it is to win by
violating the rules . To my mind,
an operator who plays the game
that way is no better than a
smett-town bully; he always gets
his way, but so what?

A ho llow victory is no victory
at aff.-Jefl DeTray WBBBTH.

11...- 1

HOLLOW WINI

172 73 Magazine . October, 1981



I

MR. DX

BEING POSITIVE

discipline in what could quickly
become 8 nightmare in ama teur
radio operations. In my per
ticular case, had I no t kno wn
Morse code, I would have been
denied the one viable option of
communica tion open to me
wh ile a prisoner of war, so I am
definitely in favor of it.

Jeremiah A. Denton, Jr.
United States Senator

Washington DC
It is hoped that this inc ident

will help motivate others to put
In the little extra effort that will
help keep ham radio from be
coming an extension of the CB
mess.

Russell C. W. Crom AG9N
Mt. Prospect IL

After being a subscriber and
reader for quite some t ime, I
thought I would drop a note to
you and tell you how much I en
joy both your editoria l and also
your magazine. I always read
your editorial fi rst , followed by
Awards, Leaky lines, and Look
ing West. Keep socking it to
those Connecticut " good old
boys, " Wayne. At least you
seem to remember from week to
week where you have drawn
your l ines.

I don't know if you still plug
dealers In your magazine but If
so, please log up a couple of
gold stars for the Elec tronic
Center in lincoln, Nebraska. I
acquired a Kenwood TR·7800
from them at a recent hamfest in
81. Paul. The nicads used for
memory retent ion wou ld not
charge. I ca lled them up on their
ten-tree number and they ad
vised me to send it to them. I did
so and had It back In 12 days tul
iycoerancner. Their tech claim
ed pilot error for the malfunc
tion, but whatever the reason, it
works fine now.

Bob Cronberg KBIXA
Plymouth MN

Wayne, Bill, Dave, and Bill ap
preciate your pa t on the back,
Bob. Any fans of our other col
umns out there?- Editors .

I would like to express how
much I enjoy the new DX column
by Yuri VE3BMV. This is not the
kind of DX column that I am ac
customed to reading in any oth
er monthly ham radio magazine.

1'---__--'1

TORTURE1....--__1
Concurrent wit h the ongoing

debate about dropping the code
requirement for a ham license,
the med ia recent ly recounted an
interesting story about one of
our Vietnam POWs who used
code to communicate wit h the
outside world in an unusual
way. To verify that the story is
true, I wrote to the Honorable
Jermiah A. Denton, Jr., now a
Senator from Alabama, and he
did indeed blink out " torture"
wi th hi s eyelids while making a
forced TV interview. A copy of
his reply is attached.
Dear Mr. Cram:

I sincerely appreciate your
comments of June 24, and am
glad to respond to your request
for my views on the Morse code
requirement in FCC licensing of
ham radio operators.

The FCC, as you are probably
aware. has 2,400 personnel with
wh ich to supervise every face t
of communications in the USA,
with only 450 o f these in the
field. Rigid rules and reliance on
self-policing from other opera
tors are both logical and neces
sary.

Req u i r ing proficiency in
Morse code is one way, a good
way- an economical way- to
maintain bo th quality and

Using a meter which has a
1.5-V cell to power the ohm
meter sect ion may produce
enough voltage at the probes to
turn on a silicon device, bu t
does not do so for all conditions.
For example, the full 1.5 Voc
curs at the probes only for in
finite resistance, but at zero
Ohms the voltage is zero. The
amount of voltage at the probes
is between zero and the 1.5 V as
measured on a linear scale hav
ing 0 V at 0 Ohms and 1.5 V at ln.
finite Ohms. A VTVM is t he best
meter to f irst visualize this rela
tionship on. Therefore, simply
use an ohmmeter range which
gives a reading with less than
about 0.25 V across the probes,
and sil icon devices are not
turned on . The accuracy of this
method is good enough for 99%
of you r service needs.

Franklin E. Swan W9SIA
Chicago IL

the 1-megohm original has both
given the scale a x 10 fac tor and
made it entirely immune to the
presence of r f aro un d t he
5-megawatt ERP transmitter.

I

MULTIMETERS

Si Hablo dit-dit?-Editor.

I

language is easily dispelled by
the simple truth. Each o f us had
learned the essentials of one of
the wor ld 's most notoriously
confusing languages before any
of us had learned to read or
write. Adding another language
is a simple matter of concent ra
tion, the same concentration
that we all use to learn the Inter
national Morse code.

In passing, I might also add
that Jukka and Miika Heikin
hei mo are both accomplished
linguists. Miika is a scholar o f
ancient languages and theolo
gy, and Jukka, who stud ied Rus
sian and Spanish at Helsinki
University, operates a transla
tion bureau, complete with cern
puterized text processing equip
ment . Both are to be congratu
lated for this excellent book.

Nils R. Bull Young WB81JN
New Carisle OH

After reading your "73 Maga
zine Staff" article titled " Max
imize That Multimeter" in the
June issue, I feel compelled to
write and give my feelings about
some bad ideas expressed in
this article.

First of all, a plastic meter
case could render the unit
worthless in the presence o f
typically encountered rt levels.

" Multimeters " generally do
not have the need for three
leads, but virtually all VTVMs do.
The constant input reststance ot
VTVMs allows for the conve
nience of the important isola
tion resistor . A YOM, because o f
its input resistance change with
range change, doesn't have th is
facility. For th is reason, a VTVM
is necessary for de vol tage mea
surements with the presence of
a signal. The YOM wi thout the
iso lation res istor tends to
drastically affect the ci rcuit im
pedance (especially video and rf
ci rcuits, but high-impedance hi
fi amp ci rcuits are no t immune).
Af getting into t he YOM tends to
be rectified by the commonly
used meter-protect ion diodes,
causing erroneous readings. In
our studio, a Simpson 260 YOM
lying on the serv ice bench will
give a nett-scare reading when
the leads are inserted but not
connected to a ci rcuit.

At the transmitter, we have
found that a VTVM wit h a
100-megohm resistor in place of

KUDOS

cause otherwise it could not
travel at the speed of li gh t. A
photon does have energy and
this energy can be equated to
mass by the famous E = me'
equation. Therefore, the more
energet ic a photon is (I.e.,
shorter wavelength), the more
mass it will appear to have.

This apparent mass can be
observed in such phenomena as
the so la r wind, as the authors
correc tly poin ted out. But
photons do not exhibit mass
properties such as elast ic ity or
rigidity, which are necessary for
the transmission of vibrational
energy th roug h a physical meet
om.

John C. Day
Ormond Beach FL

That's easy for you to say!-Edi
tors.

I was quite pleased to see a
review of The Radio Amateur's
Conversation Guide by the two
very competent F inn ish lin
guists OH2BAD and OH1BA in
your July, 1981, issue. I previous
Iy had read of this book and its
authors in the NRAL magazine,
Amatorradio. In defense of the
lack of a pronunciation guide in
the book, I would like to make
the fo llowing comments.

Given the international scope
of this book, it would be almost
impossible to give pronuncia
tion guides in agreement with
everyone's language. I will agree
that there is a need for such a
pronuncia tion guide, a need
which could have been an
swered by use of the Interna
tional Phonet ic Alphabet (IPA).
However, not everyone is famil ·
iar with the IPA, and ext ra pages
would have been spent to ex
plain the numerous phonetic
symbols in each of the lan
guages represented in the book.
The availabili ty of the cassette,
therefore, is a much easier and
more readily accessible answer
to the need for a pronunciation
guide.

Realizing fu ll y that most
Americans are considered al
most as linguistically ethnocen
tric as French Quebecoises, the
appearance and hoped-for ac
ceptance of such a work as The
Radio Amateur's Conversation
Guide is heartening, to say the
least.

The age-old myth of the dif
f iculty in learning a second

1 1
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I would apprec iate any feed
back t hat can come about as a
resul t of this work, l have a kW to
a zo-meter dipo le and about 600
W possible on 15 and 40 meters
where, unfortunately, few RTTY
stations operate. I have not tried
75 meters, where I have heard
some operators.

Henry B. Plant W6DKZ
4160 Holly Drive

San Jose CA 95127

CW at 200 wpm? It's a good
start, but we can do even better.
Let 's get som e r eli able
12OG-baud ASCII sys tems work
ing. The FCC seems receptive to
STAs right now. Don't fo rget to
write it up for 73.-Editors .

f riend who has the same equip
ment I have, and will report
result s.

Today, with solid-state equip
ment (Hal) I fi nd that 200 wpm is
possible, and understand that
printers are available commonly
to 600 wpm. My Hal equipment
will print (on monitor) 300 baud,
30 characters/second, or 1800
Charac te rs/minu te, o r 360
words/minute. This is not bad
for starters . I have experimented
personally wi th 100 to 150
words/minute. I am going to try
to work out something wi th a

to transmitter locat ion where
the tapes were made for ret -ens
mission via Manual Sta tion to
Ca iro, the Persian Gul f, and
other stations. We also hand led
all communication for the oper
at ions in north Africa until the
invasion of Oran and Alg iers,
when a similar station was set
up there (Alg iers).

It is my belief that this was the
first time the Signal Corps at
tempted to operate thei r own
4Q.kW potnt-tc-pornt station out
side of the USA. The location
was Asmara Eriteria, elevation
7600' above the Red Sea port of
Massowa, and 65 miles by road
from there. The station was ttt
ted with punched tape (Klein
schmidt, or Bohme) transmitter
heads, and the receivers were
located 6 miles away with triple
diversity operation output back

tioned possible imp lemenation
of types of high·speed com
munication. I have had some ex
perience in Bohme, which at the
time had capability of 600 wpm.
This was in 1943 when I was CO
of WVNT, the hub of Signal
Corps communication in the
Middle East.

BOHME?

In your edi torial in the Ju ly
issue of the magazine, you men-

Ron Brown WA3CEC
Dundalk MD

Sn-n-n-nt We don 't want Yurt to
get a big head. -Editors.

His column has real informa
tion that can be used on the air,
up-to-the-minute info on the rare
ones, and great operating aids
for the OX hunter. It is obvious
that Yuri has a great deal of
knowledge of OXing, and is not
reluctant to share it with us.

I look forward to this valuable
addition to 73 Magazine. You
fellows at the front office have
really snagged a rare one by get 
ting Yurt.

1 1

KAHANER REPORT
Larry Kahaner WB2NEL
PO Box 39103
Washington DC 20016

FOR WHOM THE BELL TOllS

AT&T and the Bell operating
companies no longer have the
only wheel in town. You 've seen
the commerc ials for a company
called MCI: " You haven't been
talking too much, just paying
too much!" MCI, a company
which didn't exist until several
years ago, offers a cut-rate long
distance service which pushes
AT&T long li nes out of the
picture.

The system is ingenious but
at the same time simple, You
dial a local access number (5
digits); when you hear the beep,
you enter a 6·digit code number
(that's so they know who to bill
the call to), then the area code
and phone number you want.

The call is routed from the
local access number through a
network of microwave relays
until it reaches the flnal desti 
nation area. Then the call con
nects back Into the local phone
network and your hookup is
completed.

As I said, simple, Ma Bell is
cut out of the action except for
the two local calls.

AT&T tried to keep MCI from
skimming the cream off the long-

distance bus iness, wou ldn ' t
connect their network, and gen
era lly made life miserable for
the company. MCI took them to
court and won a whopping $1 .9
billion . AT&T is, o f course, ap
pealing the decision .

Don't get me wrong. AT&T did
have reaso nab le grievances
about the new kid on the te le·
phone b lock, AT&T invested in
an entire network, local and long
distance, and MCI is taking the
most luc rative part away. It 's di f
ficult sometimes to feel sorry for
a monopoly which racked up a
se-bnuon profit last year, but
they do have a point.

Anyway, MCI is doing very
well. 1981 fiscal year net income
totalled $21 million.

Iron ically, they're still not
happy, They don't want thei r
customers pressing so many
buttons. They want you to hook
directly into the local phone
loop without all t he fingerwork.

AT&T maintains it isn't possi
ble , MCI says it is, and they
proved It. MCI cut a deal with a
small independent telephone
company in northwest rowa-,
Northwest Iowa Telepho ne.
NIT's 2,100 customers In three
Iowa ci ties have an equa l choice
between dialing via AT&T or
MCL

If a caller dials "6," then the

10·diglt long-distance phone
number, he goes MCL lt he dials
" 1," then the lQ.digit tong-dis
tance phone number, he travels
AT&T. Service was expected to
begin Aug. 1.

MCI President Bill McGowan
told a group of reporters, " AT&T
could do this for us, but they
don' t want to. AT&T argued that
it couldn't be done, but this
agreement proves otherwise."

One funny note in all of this:
The agreement was broached by
the small telephone company to
protect its interests from MCI
which was planning facilities in
Sioux City, an area parti a lly ser
viced by NIT. MCI would have sl
phoned off some of the tone-drs
tance revenue which AT&T kicks
back to the local operating com
panies. MCI, which used to fight
the big bully, was, in this case , a
bully itself.

And a tootnotec-wny did MCI
choose the number "6"? Well ,
because it corresponds to the
letter I'M" for MCI!

Okay . So MCI- and to some
extent Southern Pacific which
operates the SPRI NT sys tem 
have installed networks to re
place long-d istance service . Bell
still has the local loops, right?
Yes, but even t hat 's up for
grabs. It began about f ive years
ago when Xerox proposed
something wi th the space-aged
name of XTEN. It was to be a lo
cal digital network, mainly for
h igh-speed data traffic to and
from major metropolitan areas .

This was the plan: Xerox was
going to Insta ll a cent ra lly-

located microwave dish on the
tallest build ing it could f ind .
(The second tallest would have
worked, too.) Then on your of
fi ce building, you Install a micro
wave dish wh ich feeds data
from you (by way of a network In
side the building) to the central
dish. The data is then sent via
satelli te or AT&T long lines. You
bypass the loca l phone compa
ny, which can't carry high-speed
data in most cases, anyway. Of
course, you 're not the on ly one
us ing the system; others in your
area are doing the same thing,
us ing dishes on their buildings.
Xe rox envisioned a mi ni 
network feeding Into one,
possibly two, central points.

Xerox convinced the FCC that
this was such a good idea that
th e Commission aut horized
OTS, Digital Terminat ion Ser
vice, in the 10-GHz range. Xerox
couldn't be happier. After all,
they were the only ones think ing
of such a thing, and t hey expect
ed to clean up.

Well , th ings got a lit tle out of
hand. Management appeared
unstable; changes were made.
In short , way behind schedule
and a couple of bucks behind,
Xerox dumped XTEN earlier this
year.

But alas! Another company
(named ISACOMM) has jumped
into the scene and asked the
FCC for perm ission to offer a
simil ar service.

l oca l users, once t h~y con
nect via microwaves to the cen 
tral point, will have their meso
sages transmi tted by sate llite to
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users In other ci ties with the
same setup. Not only is AT&T
out 0 1 the long-d istance action,
but out of the local action as
we ll.

ISACOMM is o wned by tnsur
ance System s 0 1 America, a
consort ium of Insurance com
panies. The reason why they
backed the network seems
clear. In surance com pan ies
must move lots of high·speed
data quickly and cheaply.

But ISACOMM Isn't st opp ing
there. Accord ing to the fi ling,
the tum plans etdeoterecc nter
encing, voice, and o th er ser-

vices. A lthough the intent, at
l irst , Is clearly to serve its
backers, it may,one day, expand
to the consumer.

The init ial plans call for the
linking of 30 ci ties. The f irst cen
tral site is At lanta.

So, what have we got here?
Competit ion for AT&T and the
local Bell operating companies
for the very first time.

Don 't ask for whom the bell
to lls, Ma Bell. It tolls for thee.

JUST FOR THE RECORD

The FCC has added some
new commissioners: Henry RI
vera, a New Mexico lawyer, and

Mimi Dawson, a congressional
aide. This co mplements the fu ll
commiss ion , con sisting o f
Chai rman Mark FOWler, James
cueuo. Joseph Fogarty, Abbott
Washburn, and Anne Jones.

In a personnel change more
directly aff ect ing hams, we
learned at deadline that Carlos
Roberts, ch ief of the private
radio bureau, wa s planning to
leave at the end o f August. He
was offered a job as director of
land mobile development for
MIA Com Labs in Gaithersburg,
Maryland. You may know MIA
Com as the parent 0 1Microwave

Assoc iates, a f irm that sells mi
c rowave gear for amateur use.

His repla cement w lJl be
James McKinney, now chief of
the field opera tions bureau.
McKinney is wen respected and
has always held ham rad io in
high regard. On several ceca
stcns. at FCC meetings, McKin
ney has called amateurs the
best d isciplined group that the
Commission manages. Maybe
he hasn't listened to BOm lately,
or perhaps his 2m rig Is on the
blink. Or maybe, just maybe,
com pared to everyone e lse ,
we 're tame. That' s a scary
thought.

editorial by Wayne Green

That's the Prime Minister ta lk ing wi th me . . . with Tim to the right of
me and Chuck to the left side of the picture.

-

oped. I wou ld li ke to have as
many hams as possible share
the thrill I had when I vis ited Jar·
dan and had a chance to meet
the hundreds o f young hams
which my fi rst vi sit had brought
about.

St. Luc ia has an advantage
over most countries In that there
Is no duty on ham equIpment.
Canada managed to cost itself
millions of dollars in lost techni
ci ans and eng ineers by putting a
heavy duty on ham gear. Indeed,
there are many countries where
just the duty a lone on a small rig
is more than the average ec
ucated local earns in several
months. I 'm not talking about a
si deband rig - just a simple CW
transmitter. 1 remember ta lking
with a ham in Egypt who had to
spend four months' wages to
Import a ham rig sen t 10 him by
an enthusiastic American ham.
Jl could have been done at less
expense if the American ham

and radio , while the students
learned about operating by run
ning the club stations. Thus, the
youngsters wou ld get the en joy
ment and enthusi asm of being
able to operate wh ile they are
learn ing the bas ics of radio .
With this grounding, the teen
agers would have a head start
toward techni cal careers In erec
tro n tcs or co m mun ica tio ns .
Technical people are needed
desperately in small countries
such as St. Luc ia.

This plan is similar to the one I
outlined for Jordan and wh ich
got their youngsters started in
careers in electronics.

If any hams or clu bs are inter
ested in helping th is project, I
th ink we can furnish a fi rst-rate
c lub station for about $1,500,
buying the equipment at whole
sale. Part of the bargain is an op
portunity to make a visi t In a
year o r two and see the hams
which your station has cevet-

The small and cro wded streets o f Castries on St. Lucia are jammed
with traffic much of the da y.. _ jus t like New York. The pace of life
there is slower and the prices more reasonable. Note the lady with
the bundle on her head. Most of the cars were Japanese. . . with
some Russian versions of the Land Rover growing in sa les.

wor st hurrica ne the island had
had in a hu ndred years or so. It
wiped out most 0 1 the banana
crop, demolished hundreds of
buildings, and screwed things
up for a long lime to come.

This gave me an entry to talk
about the possible development
o f ham clubs on St. Lucia to gel
teenagers interested in amateu r
radio. The PM was very interest
ed in thi s and I think we may be
able to get that started. The idea
is simple . , . interested hams or
c lubs in the US could provide
the funds lor club stations to be
set up in youth centers in St .
Lucia. Their govern ment would
provide someone to teach the
fu ndamenta l s o f e lect ronics

from page 8

right outs ide the back door of
the room, Chuck and Tim quick
ly put up an antenna and were
batting 'em out on 15 met ers. I
wa s able to get in ecqewrse and
operate, but most 01 the l ime
the band was open to Europe m
stead of the US. I didn't f ind
the pileups that r did when op
erating Irom Turks and Calcos
Is lands.

The next morning we had an
appo intment with the Prim e
Min ister o f the count ry . He
wa nted to thank me for send ing
Tim down last year with the lour
trunks o f ham gear to help them
alter the hurricane. That was the

W2NSD/i
NEVER SAY DIE
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had sent it in pieces, but even
so, the duty would have been
painful.

St. l ucia is a wonderful place
to visit, but I discovered that a
visit can be dangerous. I found
several Americans living on the
island. They came down just for
a visi t, found out about the low
cost of living there and the beau
ty of the island ... and moved
down. I understand that one can
rent a small house on St. lucia
for about $1 ()() a month. And ,
while most of the bananas are
exported to Britain, you can live
economically on local foods.

By the way, bananas grow
quickly, so the devastation of
1980 was already Just a memory.
Each time a banana plant grows
and provides its bananas, it is
cut down and a new plant grows
from the roots. Fresh pineap
ples, coconuts, mangoes, papa
ya, sugar apples, and so forth
are growing all over the island.

The hams on St. l uc ia ref lect
a wide area of Interests. One
runs the electronics store in
Cas tries, the main town. Aneth
er is a lawyer. Another runs the
yacht club (and issues the ham
licenses).

We were taken on a trip
around the island, all the while
in touch with most 01 the active
hams via the .34/.94 repeater.
This was a beautiful trip, snow
ing us the dry, the ra iny, the
mountains, and the flatlands
which make up ttns small island.
II's abou t 40 miles from one end
to the other. I hope you' ll get a
chance to see my slides.

On the sou thern tip of the ts
land, we went to the top of a
mountain and I had the kick of
working a chap who was visiting
Barbados. Not bad lor a 2m
hand transceiver.

We enjoyed meeting the busi
nessmen of 51. lucia at the Ro
tary meeting, and the hams got
together for a big cocktail party,
comp let e with marve lous
snacks ... and Miss 51. lucia,
the recen t winner of the island
beauty contest.

None of the hams was into
scuba diving, but they did take
us to 51. l uc ia Divers, where
Chuck, Tim, and I arranged for a
dive trip. Actually, Chuck and
Tim went snorkllng while the
divemaster and I went down
with scuba gear. I had along my
camera and a new flash unit,
and snapped pictures until the
film was done. The dive spot
was beautifu l, even II It was
about 20 miles down the coast

Irom Castries ... a long, tone
jarring boat ride. The under
water scenery was great for
both snorkling and scuba, with a
headwall going down Sharply
for the adventurous. There were
plenty of gorgeous coral forma
tions and colorful fish.

After the dive, we packed up
and went a boat·banglng twenty
miles back to Castries. I think
the ride was more exhausting
than the dive. Anyone with a
tendency toward seasickness
should not make t hat t rip.
Sherry wise ly opted to hear all
about meter. She'd made a simi
lar t rip with Chuck and me at
Turks and decided not to go
through that again. The next trip
to St. lucia, I think we'll stay
at the hotel right by the diving
spot ... near the town of
Soufriere.

The four-day extended week·
end "vacation" was over all too
soon. Our hosts picked us up at
around 6:00 am and drove us the
hour and a quarter to the airport
and we were on our way . The
plane stopped for a few minutes
at Guade lo upe , but they
wouldn't let me oft to collect one
more country visited.

We soon were back in the air
with the next stop SI. Croix,
where they have an Internation
al airport. Here, we had to get oft
the plane and go through US
Customs. I declared the only
thing I'd bought. .. a straw hat.
On the next hop, we flew over
Puerto Rico, where I was able to
take a long sho t of the disk at
Arecibo, and then on up the rs
lands. We went right over Provl
cencteres, where we had visited
in March, and I took a picture of
the Bob Cooper estate and TV
receiving dish. Soon we were in
Miami and then on our way to
Washington . . . and Boston.

Speaking of Miami, on our
way down to St. lucia we had to
stop there. We were met by two
good friends of Tim 's, Don and
Mary Johnson, who took us for a
visi t to N&G Elect ronics . .. and
a Mexican lunch. They made the
stopover between flights a fun
time. I was particu lar ly im
pressed by the N&G store and
the amount of ham gear they
have in stock. They showed me
the plans for their new store,
which they will be starting on
soon. It will be In the same gen
eral area, not far lrom the air
port, but will be much larger. A
good deal of their business
comes from l at in America.

Outside of a short nxoeot-

tion to Swaziland and l esotho
in August, I had nothing much
planned for a while. Those coun
tries were to take me over the
100 mark In countries visited.
Should I start working for 200
or just settle down and take it
easy? I was on the air from both
of them, as well as South Africa.

INFORMATION STATIONS

At long last , microcomputer
technology is beg inning to rear
Iy get Involved wi th amateur ra
dio. There Is no question in my
mind bu t that it Is going to take
over and amateur radio will nev
er be the same.

You 've probably at least seen
pictures of the Radio Shack
pocket computer. Well, this is
not a very big computer, but it is
a decided development over the
pocket calculators. II has a
small BASIC language built In,
so it can be programmed to do
almost anything ... and that in
eludes some word processing.

A recent development in this
line Is the new Casto pocket
computer (FX-702P) . .. a slx
ounce computer with a five
pound manual. This, along with
the Sinclair ZX-80, which is sen
ing lor $15Oto$200 most places,
could be mated with a ham rig to
provide a sort of Instant mes
sage service. let me go into that
in more detail.

Those of you who are already
busy with microcomputers are
aware ol the growing Interest In
telephone bulletin boards, data
services, and that sort of thing.
Well, these can just as well be
organized over the air. Instead
of having a W1AW sending
hours and hours of voice and
CW messages everyday, a radio
bulletin board (RBB) station
could sit, listening to a channel,
for any inquiries. A request
would bring on the sending In
ASCII of a message which
would be a menu of what is
available from the RBB station.

The Inquiring station would
then select some part of the
menu and ask for that tntorma.
tion ... which would be sent by
the RBB stalion. What sort of m
formation would be aoorccn
ate? Well. how about the latest
in OX news, listing calls, aSl
managers, times and trecuen
cres . dates of expected opera
tion? New countries then could
be found easily. Or, how about
Westlink news? Or other news
reports? Then we could have the

latest in FCC news, with release,
proposed rule changes, oock
ets. and the dates for comment,
perhaps even some Ideas on the
dockets to help amateurs ex
plore all aspects of the pro
posed rule changes.

There are many information
broadcasts which would be of
value to amateurs, once we get
to thinking about them. We
could have a repeater update,
hamfes t informat ion, a net di
rectory lis ting all active low
band nets, their frequencies,
t imes, and special interest. Traf
fic nets could be listed. Satellite
information . The more you think
about it, the more Information
comes to mind which would be
of interest.

Using the old 3CJO.baud stand
ard, which to me is about like
forcing everyone to send Morse
code at two words per minute,
we could send about 230 words
per minu te. This, as I mentioned
recently, is the reading speed of
a very slow reader. This makes
as much sense as two words.
per-minute CW.I think we'll have
to start out with that , but I would
suggest an immediate push for
1,200 baud as quickly as possi
ble. That brings us up to about
1,000 words per minute,which is
a lot tetter . .. but nowhere near
what we really want.

Since 9,600 baud is being
used with success over ordinary
te lephone lines, I would recom
mend that we move in on that
standard. That would give us
around a 7,300 wcrda.per-mln
ute transfer of information. Now
we're talking a second or two for
each transmission and the ebm
ty of many stations to access
the ABB station in a short time.

HOW IT MIGHT WORK

let's imagine our bulletin
board station set up on a syn
thesized channel. let's further
ask it to identify occasionally
and send out regular pulses to
hold the channel . . . perhaps
one every second.

If I wan t to check on the latest
OX news, I would type in "M?"
on my built-in microcomputer
system. Then, the next lime the
ABB polled the channel my rig
would respond with that request
for the menu.The RBB would lm
mediately send a " bu l li pp"
which would read out on my
screen as the menu of informa
tion available. Number 7 might
be my hot OX news, so I would
type a "7" and a half-second
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la ler, the RBB would poll my rig
and trigger it to send the "7".
The RBB would then dump the
OX news, which might sound
like a "beedlerupp" and I could
then read ou t the hot scoop
from my screen.

Obviously, we' re going to have
to experiment with error-correct
ing codes which will tell the oth
er station how many bits of ln
formation are going to be ex
changed. If the right number
does no t get through, the mes
sage can be repeated . . . or the
missing part of 1I repeated. We're
talk ing milliseconds, but we still
may have to cope with CW jam.
ming and other aggravations.

TRAFFIC HAN DLING

Once we have a ccmmuntce
nons system which will perk
along dependably at 7300 words
per minute, we obvious ly have
made II possible for a way to
handle traff ic that will knock the
SOK of! voice or CW message
handling. Not only can our meso
sages go through without error
in a second or two, but we also
can address them for au tomat ic
relaying on any band. Relaying
stations can be set up to po ll a
channel for traff iC go ing to that
area, perhaps pulsing every min
ute or so with a quick identifier.
A hundred relay stations could
all use the same channel with·
out interference.

And once we are set up for
that, imagine the value of this
system for emergenc ies. A
small pocket computer plugged
Into our mobile rig would enable
us to join such an emergency
net and have our traffic sent and
received ... or relayed ... all au
tomatically. Voice may be a little
easier to use, but the speedy, er
rc r-croct d igi tal system would
win out. Of course, they are
working hard on vorce-tc-ofcue t
encoding systems. They may
eventually get one which works
well. Going from digital to voice
is a lot simpler ... that's even
built into my pocket Talking
Clock now. And I saw talking
wris twatches at the Consumer
show In Chicago. They were
junky, but a hin t of what is
coming.

EXPERIMENTING

I assume that we will have the
usual number of hams who will
do everything In thei r power to
t ry to f ight prog ress, complete
w ith Jamm in g ex pert menta t
messace-nanouna stations.

Well, you may be able to drive a
few pioneers up the wall, but
you really are not going to be
able to stop the marriage of
computers and amateur radio. If
you can't help us to grow and tn
vent new communica tions tech
niques, at least don't make It so
difficult for those of us who are
really trying .

I came into amateur radio not
very long after the last spark
transmitter had been outlawed.
If you read your old magazines,
you'll f ind that there were a
bunch of o ld-timers han ging in
there, chanting "spark forever"
righl up to the minute it was il
legal for them to use those rigs.
They fought progress as hard as
they could. We had a similar si
tuation with sideband, with old
t imer AMers hanging in there,
b it ching and moaning and mex
ing a mess out of the bands.

Will CW finally blow away as
the cost of microcomputers
keeps coming down and a com
puterized communications sys
tem is not much more expensive
than a CW rig with a keyer? Well,
who needs five words per min
ute when the same rig can shoot
out 7300? For wha t? For emer
gencles? Hell 's bells, if there
ever Is a time when we need
automated fast communica
tions, it is during an emergency.
We need to be able to hook mo
bile, hand-held rigs, low bands,
satellites, repea ters ... every
thing together automatically. If
we have the system goi ng on an
everyday basis, we'll have it
there when we need it.

With satellites tied in, we will
be able to reach any amateur in
the world via autocall through
our traffic·handllng nets. We'll
have instant access to enor
mous amoun ts of information
th rough RBB stations. And the
best part o f it Is that we really
have very little 10 Invent. We at
ready have most 01 the basics
that we need, with experimenta
tion required to find ou t the best
way to get it all to work •.. and
then time to get enough ama
teu rs involved to make the sys
tem work.

WHArs WAYNE DOING?

This Is more of a leiter to the
several thousand personal
friends who read 73 every
month. Hello, Shep .. ..

80 Microcomputing, which I
started last year, Is doing excep
tionally well, runn ing about 300
pages and more per month. I've

also started a monthly dump of
the programs from this maga
zine on cassettes called load
BO .. .another winner. Then
there is the Encyclopedia 80, a
monthly book o f ma teria l on the
TRS-80 .. . things not publi shed
anywhere else .. .and a cas
sette dump 0 1 the prog rams for
this called Encyc loped ia Load 
er . That brings the monthly pub
lications to eight, if we include
Desktop Computing.

There are six more publica
tions in prospect, including one
for sate ll it e TV, one for women 's
healt h, an Apple magazine . . .
and so on. Deskop Computing
will be ou t this month, the first
computer magazine written to
tally In plain language.

As il that isn't enough to
keep track of, we are working to
ward start ing a technical insti
tute to teach microcomputers,
electronics, and publishing. I'm
hoping that something can be
done to get our government to
help students from Third World
countries to come and get an as
sociate degree in electronics so
that they will be able to go back
home and help the growth o f
com munications ... and educa
tion.

Russia and Cuba are sti ll go
ing strong helping emerging na
tions with education, but their
education has that political tra
vor we really don't need today. I
wish that the US would recog
nize the importance of helping
smaller cou ntries develop and
not ignore them until it is too
late.

The Instant Soltware division
is in a fast-growth mode. It takes
up most of the Elm Street build-

I'm looking lor ham call li·
cense plates for my collection. I
would like to swap for or buy
plates from other states and
provinces.

Bryan Hastings KA1HY
64 Concord Street

Peterborough NH 03458
(603)-924-6902

Does anyone know of any CW
nets thai a greenhorn might be
able to check into to improve h is
CW operating proficiency? I'm
not permi tted to hand le tntrd-

ing and has the largest mfcro
computer lab in the world. Over
10,000 programs have been sort
ed through and evaluated, with
about 1,000 being okayed for
mass publication. Most of these
are for the TRS-BO, but we're
making a major effort to get
these converted for use on the
Apple and Marl. We 're also
working to get programs written
or converted for the caste cern
puters ..• the 702P and their
new 9IXXJ.

My recent visi ts to the major
microcomputer firms have been
encouraging. A year ago, none
of them rea lly apprec iated the
importance 01 software to the
sale of their product. .. now
only Radio Shack seems to still
have Its corporate head in the
software sand. This could be
the breakthrough that Apple
needs to get ahead of Tandy.
Of course, this means more
and more business for tnstant
Software.

Our lrieh plant is now running,
supplying software for Europe
and Africa. I was in Ahica for
three weeks in August. There
was a microcomputer expcst
t ion in Johannesbu rg, and I
spoke there on world rnlcroccm
puter industry trends, so ftware
developments, and so on. I also
had an opportunity to address
the Apple dealers and bring
them up to date on the world Ap
ple situation.

Outside of that . .. and being
the presi den t of th e Peter
borough Chamber of Commerce
thi s year,l'm loafing around. As
Dorothy Parker once wro te,
burning your candle at both
ends makes such a pretty flame.

party traffic and even in the Nov
ice band I get clobbered by
QRM. Any suggestions would be
appreciated. Many thanks.

Ciano R.E. St rachan C6ANI
PO Box N4106

Nassau NP Bahamaa

I am looking for information
on the HW-12-22-32 tneenc con
version made by Dynatab.

Jim Fyles WBICZI
820 EI Paso Blvd,
Denver CO 80221

(303)-428·6860
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OSCAR ORBITS
Co"t"y .f AMSAT

TUNING IN TO OSCAR 8

OSCAR 8 is the only amateur satellite available for everyday cern
rnunrcancns. Using the satellite lor two-way contacts requires a
a-meter signal of about 100 W ERP. Thi s can be achieved either by
using a linear amplif ier or by erecting a high·gain antenna which is
movable in both azimuth and elevation . Such complexities are un
necessary, however, if you simply want to usten to OSCAR 8. In fac t,
lis tening 10 OSCAR 8's to-meter downlink is a fair ly simple pro
cedure and an excellent introcluclion to the l un of satelli te com
munications. The satellite operates in Mode A (to-mete r downlink)
on Monday, Tuesda y, Thursda y, and Friday. The only equ ipment re
ouueo is a rece iver capable of tuning the high end 01 the to-meter
band and an omnidirec tional antenna or d ipole tor 10 meters. You
will also need some idea o f when the satelli te is in range.The simple
method out lined below will help you determine when to listen for
OSCAR 8, and it requ ires nothing more than a penc il , paper , and a
pocket calculator. The method works sat isfactorily for all locations
in the northern hemisphere.

WHEN AND WHERE

The first step in using the data in the chart of orbital information
on this page is to d ivide a sheet of paper into three columns labeled
" Orbit No.,' " Time," and " Crossing." Select a day that OSCAR 8 is
scheduled to be in Mode A, and write the corresponding orbit
number from the chart in your first column. Then get the t ime and
equator ia l c rossing longi tude from the same row of the chart and
write them in the second and th ird columns. You should now have
one row of data on your paper, the same data found in the chart for
the date you have selected. At this point, you are ready to calculate
the equatorial crossing time and longitude for each orbit o f the
selected day. A pocket calculator will be helpful for this, but even so,
the process will be time consuming. We all must make sacrifices in
the name of progress!

Now, add 1 to the orbit number and write the result just below the
lirst orbit number. Add 103 minutes (1 hour, 43 minutes) to the
original time in row one and write the result in column two of the sec
and row. Fina lly, add 26 degrees to the long itude in row one and
wr ite the result in col umn three o f row two. You shou ld now have two
complete rows o f data in the homemade tab le you are constructi ng.
Repeat this procedure, adding 1, 103, and 26 to the most rece nt
numbers in columns one, two, and three until the total in co lumn two
exceeds 2400 hours, ind icating that you have reached the end o f one
day's calculations. Whenever the tota l in col umn three exceed s360,
simply subtract 360 from the number bef ore writ ing it into the table.
There should be 14 or 15 rows of data in your completed table.

What you have just done is to develop a table showing the orbit
number, crossing time, and equatorial c rossing longitude tor each
orbit in the selected day. In essence, you have filled in the gaps in
the charts printed In the magazine, which show data for only the first
orbit ot the day. A new table must be created for each day you plan
to listen for OSCAR 8.

We are almost ready to choose a t ime for li stening to OSCAR 8,
but you must f irst determ ine your longitude. This is eas ily done by
consulting a road map, most o f which show long itude and latitude
around the per imeter. Now examine your homemade table. SCan the
third column, looking for crossing long itudes which are between ap
prox imately 10 degrees west o f your long itude and 35 degrees east
o f your longitude. You should f ind two or three suitable longitudes in
your table. When you lind them, go across to column two and circle
the times corresponding to these longitudes.On the day in question,
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those are the best times to start listening for OSCAR 8. If you live
near the equator, you will begin to hear the satellite a few minutes
bef ore the calculated time, while more northerly listeners will hear it
alter the calculated time.

Th is is a relatively crude calculation, but it should allow you to
hear OSCAR 8 reliably. It is important to remember that the satellite
operates on Universal Time (UTe). Thus, when we speak of Monday
being a Mode A day, we are referring to Monday UTC, not Monday
local time.

WHAT YOU'l.l. HEAR
The OSCAR 8 to-meter downlink spans the frequency range from

29.400 to 29.500 MHz. A Morse telemetry beacon on 29.400 MHz
transmits continuously at 20 wpm, sending coded informat ion
about the condit ion of the satellite. The telemetry consists of
several groups of three digits each. listening for the telemetry
beacon is a good way to be sure you are hearing OSCAR 8 and not
some other amateur act ivity on the same frequency.

When the satelli te is in range. you will hear many asos in proe
ress simultaneously in the 100 kHz that compri ses the communica
tions passband. Although satell ite users tend to stick to a band plan
which calls for CW at one end o f the passband and SSB at the other,
there is considerable mixing of the modes. OSCAR contacts tend to
be short, since the satellite is in range for a maximum of only 20
minutes.

If you have 435·MH z receiving capability, try li stening to OSCAR
a's Mode J transponder. lis downlink is 435.100 to 435.200 MHz.
Mode J is activated on Saturday, Sunday, Tuesday, and Friday (note
thai OSCAR 8 is in Modes A and J simultaneously on Tuesday and
Friday). The Mode J tetemetry beacon can be found at 435.090 MHz.

You may have noticed that Wednesday is not mentioned as either
a Mode A or Mode J day. This is because Wednesday is set as ide for
special experiments and the satellite is not available for normal
communications use, although you are welcome 10 li sten to the
day's activities.

When listening to OSCAR, you will notice that the frequency of
the transmissions from the satellite is constantly Changing. Th is is
the famous Doppler shill. caused by the high relative velocity be
tween you and the satellite (thousands of miles per houri). You will
need one hand on the tuning knob almost continuously during an
OSCAR 8 pass.

OSCAR represents an exciting opportunity to learn and perfect a
new communications technique. and listening will get you started .
For more information about amateur satellites, write to the Amateur
Satellite Corporation (AMSAn. PO Box 27, Wash ington DC 20044.
WB8BTH.

ORBITAL INFORMATION
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Id Day 2

II~ kantronlcs
(913) 842·7745

1202 E. zsro Street
Lawrence, Kansas 66044

Code reading I
nakes ham radio :

more fun! :
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
IL ....

I
•
... ----------..,

racer can add to t he
, radio by allowing
I many signals that
orex or too fast to
r.

___.: in on such things
....ws-wrre service transmts-

•
--sro;;s. weather information and

financial reports that are sent
I by raotoretervoe IRTTYl, ASCII

I
com puter language or Morse
code.

I Some cod e readers only copy
one or two types of signals. but

I the Kantronlcs Field Day 2 tm

•
allows you t o CODY RTIV at GO.
67,75 and 100 WPM. ASCll at

I 110 and 300 lif sent as it is

I
rvoem Baud and Morse at 3 to
80 WPM .

I The Field Day 2 even has an
editing program t o improve

I sloppy Morse . YOU get more of
I the message and fewer illegal

cnaracte- signs man With ot her
I code readers. With a Field Day 2

I you also get a ze-nour clock,
code speed display and TIL

I compati ble cemoourator out-

I
put .

The Field Day 2 is a complet e
I unit in one package with a large,

I
easy-t o-read, tc-cnaracter ens.
play and is backed WIth a full·

I year lim it ed warranrv.
Code reacms makes ham

I radio more fun, anc now you

I can get starred with one com
pact, versat ile unit , at 5449.95,

I suggested price, the Field Day

•
2.

Call or visit your Autnonzeo
I xant romcs Dealer for a oemon
I stratton!

I
I
I
I
•

Now, for the first time! Every amateur
operator can enjOYthe unparallelled freedom
of aprivate phonepatch in aneconomical
package.

The dramatic new CES 500SA Autopatch is all
the equipment yoo need to palch an FM base
station to your home or other telephone line,
withOut expensive repeaters , cevmes. or other
equipment. Connections with any standard
FM base station are rapid and simple.

Bypass the congestion arc expense of shared
repeaters - break through 10 greater privacy
and convenience with the new CES 500SA
Aulopatch .

AI deuribed 111 73 M.~llne , 6181 .

ICEsl
COMMUNICATIONS ELECTRONICS

SPECIALTIES, Inc.

PO. Box 507
wmter Park . Florida 32790
Te lephone : (305) 645·0474

COHERENCIE IN
COMMUNICATIONS TECHNOLOGY

p
p

•••
p
p
p
p

•p
p
p
p

BUTTERNUT
ELECTRONICS

CO.

ROUTE 2, BOX 356E
San Marcos, Texas 78666

Phone: (512) 396·4111

FULL PRICE FOR
AN 80-10 METER
VERT ICAL

I

p

•p
p
p
p

•p
••p

p
p

• QJ).\N(\

0;11.'"~~1. N'

Ql"\\'lftt :i\...
s3~f3'"

,,'d'd'i ON
3iQ'II l.S0 d

WHYPAY

.... See L,s I 01 Adverl,sers otl page 13D
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HAM HELP
I would like to contact anyone

concerni ng the construction of
the " Heterodyne Deviation Ma
ter" as published in the AAAL
Radio Amateur's Handbook and
in the FM and Repeaters Hand
boo/( . In particular, I need 10
know the type of crystal used .

Dave Harper W4NIQ
Route 2, Llneove

Fayetteville TN 37334

I am looking for a schemat ic
o r manual on several pieces of
equipment: (1) Sylvania Electric
TV marker generator, type 501;
(2) Weston model 779 Analyzer
YOM; (3) Hallic rafters model
S38C; (4) RCA Vol tohmyst ifl 95A.·
I w ill be glad to pay lor any copy
ing costs.

Lorin McNutt KA98 ZP
5480 West 1200 South

Fairmount IN 48928

TEST EQUIPMENT
RECONDITIONED AND LAB CALIBRATED

I am in need of a schematic
diagram for a Heathkit Twoer,
model HW-30. I will be g lad to
pay any reasonable duplicating
and mailing costs, or I will dupli
cate on receipt and send back
by mail.

David Snell KA71NW
324 Galu y Drive

Butte MT 59701
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J need a manual and schemat
ic tor the fo llowi ng: Hammar
lund HQ·170 receiver, Heal h
MM -1 multimeter, United Elec·
tronics laboratory (UEll model
F e-tncn oscilloscope (scnemat
tc only for the scope).

William N. Richmond WD4CPQ
122 E. Adair St.

louisville KY 40214

I am looking fo r a source of
technical inform ation on the
VHF/UHF Radio 'rerepnone Ser
vice, i.e., IMTS, MTS, et c. Any m
format ion will be appreciated

G.S. Wienand WD4DlY
312 Madison Ave.

Cape Canaveral Fl32920

I need information on a crys
tal filter marked as fo llows:
Filtech Corp. Crystal Filter C.F.
7.825 MHz-model 2131 PIN
780055. I believe this unit was
made lor Hy-Gain equipment
and will g reatly apprec iate any
data on: (a) no.of po les; (b) band
width @- 6dB and @-6OdB; (c)
impedance in and out; (d) loser
tion loss in dB; (e) present ad
dress of Filtech Corp. Thank you.

C.A. Carhoun, WB1ACU
11A Harold Street

Harwich Port MA 02646

VEHICLE
CAll SIGN PLATE
_ WEA THERPROO F _

- DURABLE PLEXIGLAS -- -
- -

WA1AIC

fOe orro. N.( . 10 DA' -"01*.> • .-.eM ClJAAANlU. "'l A((l'T •... C, lilY. 011I CI--llU !'t<H: eu sur
100·~ 1O·1~'9

YOUR CAL L OR IIIAME 111I ATTRACTIVE RA ISED PLEXIGLAS
l ETT ERS ISPECIFV BLACK OR WHITE ) UP TO EIGHT WELOEO
ON A BLUE . WHITE, 8 lACK , REO OR 8ROWN PLEXIGLAS
MOUN TING PLATE . OR CHOOSE THE AT TRACTIVE fLECK
MOUNTING PLATE ; SELECT f ROM RED. GREEN. GOlO. BLUE
OR Si lVE R COLOR.
S TO v .. ,,, ~ ~ .. f£ . Sg .g~ fLEC K PL"TE , "DO 13.00 UPS CH..RGE , S I .!/!;
HE..V Y C HR O"' E fR E · UJ!ll l' HO UR DEliV ERY
OlLU~E CH ROME fRA E · U,"

_ U NO l~_ fDA 1911 ' C.. TALOG _

Elect ronic
Distributors

Slep Electronics Comptlnl/
P. o.BOX 100. ff'NV 441, DEPT. 73

OTTO, NORTH CAROliNA 28763
~""

18 Bedlofd Row
Dept. PR
London, WC1 R 4EJ
El'lgla l'ld

th~ ~lication
is available in
microform

University Microtllm s International

300 North zeee Road
Dept P.R
Ann Arbor, IvII 48H16
U,S,A.

-----------

Thalli< YOU ond "nto'! yOll' Subscllphon.

73 Magazine
Subscript ion Dept.
PO Box 931
Farmingdal e, NY 11737

73 MagaZine does not keep subscrip
tion records on the premises. there
fore ca lling us only adds t ime and
doesn 't so lve the problem.

Please send a description of tne
problem and your most recent ad 
dress label 10 :

$ubscrJption
Probl2m?

MINI FM MIC

°INTERSIL 11 07 DVM k,t ILEDI $27 95

° INTERSll 7106 DVM k,t ILCOI $33 95

· EXAR n 0 6 KB FunCl",n Gen. K'f $18 95

"'<I<I$ 155S5 Hper kll

T~ compacl ('.- ' • I "' • 2 "'1~ FM ",. -..s
Moe Mol outpe<1orms """"" omer hPlt"l'/V_ uMS
a_ Transm,ts a S~, ",c~lJOnlII QUa/Itv
audio sognaI up to 300 y,..ds Re<;....... on any fM
'''''''' Complele easy·IO·tluOd k,t nc"""'. cue,
DIlUlIIY and aI parIS "" fh "'suafed ,"Sir menoaI
Only $ 1 3 95 .Asseml>led aM feSled $1 8 95

S.E. Corp., Box 16969

Temp le Terrace, FI 33687 ...J(W
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EASY TO USE!
BUILD CUSTOM
CABINETS YOU'LL BE
PROUD OF I COMMERCIAL
QUALITY at 1/10 THE COST II

GUARANTEEDI dcmp.
'<0 COD 011 CREDTT CAllOS. not incl.
..u. cecees IN us HINDS. 95
...u. FOREIGN ORDEIIS ...00 21
$'; . 50 SHIPPIN(; Il< AOllITION _
TO Pi R. .... 336

Z
A SSO CIA TES +2!!
'010115 1 p~"
)Os. ME 55 "' " I ,."
snn. SI'tIIIIGS J fU. J26" =-_-1

I THE t£ BRAKE

BEND ( ,
&FORM k~""::'
.060 ALUM. \ / ~/.

& STEEL I \"-, / "'CLEAN

SMOOTH
BENDS TO

90'

YAESU FT·207R OWNERS
AUTO SCAN MODULE ANO BAnERY

SAVER KIT

15 minutes to in 
stan: scan restarts
when carrier drops
ott : busy switch
controls automat ic
scan on-oft : in
cludes module and
instructions. .

Model AS-1 . $25.00

FT·207R BATTERY SAVER KIT
MODEL BS-1 $14.95

~z
:>
o
o
'"Q
'":>
~

o
"'~
~~wt: ' No mo<e dead eeueoee d ue 10 merno<)' DaCk-

'" "'3: - 30~ less P<l""e. d,am ...twIn sq..k:hed
' S.m ple 10 ,nsla ll; step-by·step ins t'uctoons
and par1s included

•4 mA memory backup ,educed to 500 AA.
'45 mA ,eeei...,. d ,a;n reduced to JO mA
-jmp'OYed aud io tideli ly and loudness

ENGINEERING CONSULliNG
P. O. BOX 94355 .... 400

RICHMON D, B. C. V6Y2A8, CA NADA

_J

From ollsho,eOlI ,igs,
datil linkS lp hotel'
and bac kyard in, tal 
lations. we wro te the

• . . book Constantly up-
(late<l , our !lot P-.;e

tecl'ln 'cal In'ormat,on book and cata l~ Il'ves you ell
~ the lacl' ,ne _penslve d iSh".r~s, te lem

etry soft.."e, .,,1. and mo•• . Recom-
mended read ,ng fly NA SA. Th e Ol l,ce

of Consumer ""al'S end q UlI hly com
pan,es li ke Rockwall/Gothn, Send
$7 .95 today' CALL ....309

24-"". C.O.D. Hollin.
(305) :l3~lfWO

_ C SPACECOAST ·
REs.EARCH CQI'lF'QRATION

eo_ 442-D. Allamonf", Spgs. FL 3210

SatelliteTV!
FOR THE HOME
Sick of Network TV?
Our recervee lel$ you gel
a _e ' 75 cha.,nel, ct tere 
"'S'on d"ectly t,om ",artll
o rb, I,ng ce b te TV $8t.I
hIes' . HBC. SI'IOwl,me. Su
per slAtions. sports and
mow,e s wo, 'dw,(Ie

'179"'-"'H
FOIl ee..IlER

"M

S E" O C"ECK MONEY
OROER OR CERTIf iED

FUNOS TO

H"'PO ao x...00!68 • " UROR..
COl.OR..OO llOllU

DEPT ..a

FORTill LOwnl ' RICI ON OUI.NIlT' OROUI$.
COOs , MC OR " SA OROUS CALL:

.... 9 (303 &20·1173&

THE HMR II
MICROWAVE RECEIVER SYSTEM

24' dB GotIN. TU NlBU 2,1 TO U Sib AUGE
BMOIIT" WARRANTT · COMPUTE-~EAD' TO INSTAll

'AATS OF MMA . A~W8U SEPARATElY

,
ATENCION

RADIOAFICIONADOS

L1amen Ud s. KEVIN a la
tienda en Wickliffe, OH

EL telephono: (216) 585-7388
WATS (en Ohio): 1-800-362-0290
WATS Nacional : 1-800-321-3594

AMATEUR ELECTRONIC SUPPLY
Oa tienda en la area Cleveland)

18940 Euclid Ave .. Wickliffe. OH44091

••

model III 16K

call TOU FREE 1-800-J4J·812"
2~A G<9Of t oad
lITtle ton, MA OI~

\IS' 611 · .... • 3"3

$310

W role t~ .,."...
!f" ~Ialog_.. ~ ._- .. '-"-

c"",

computer 4K

LOWEST POSSIBLE PRICES
BEST POSSIBLE WARRANTY

•

SATELLITE TV
RECEIVER KITS

FACTORY DIRECT
We have comple te kits,
ind i vid ua l b oa rd s, and
components. Call o r write
for furt her informa tion .

STAR TRAK -
SYSTEMS, INC.

404 Arrawanna St.
Colorado Springs, CO 80909

(303) 475·7050

DIRECTION
FINDING?

New Technology (patent pend,ng) con
verts any VHF FM receiver into a modern
Doppler Rad io Direction Finder. No
recew ee mods requ ired. See June 1981
issue of 73 for technical description. Kits
available from $235, Write fo r full details
and prices.

~'"

P
DOPPLER SYSTEMS
111 E, Moon Valle y Drive
P hoe nix , Arizona 85022
(602) 869·9608

COAXIAL CABLE SALE
POLY£T HlLE NE D'ELECTR'C

. R02 ' J ""ncOtl'~m,naMg~,• • ~,.kl m.' ._3kJU,
l'IG" ..u 7!K>tIm. 9' ''' .~oekl m., spec 3'ClIt
RG62lJ 93on...... 10000'
llG".u m,n'~l~'. 50 on..........pec 10CIIt
fOG~ ... ' , spec r.. ""...... 11C111
fOG~U "' ,j spec 9!I S/'l ""~_ , _
AGn3 'AG~Ul__ ~..., e_

lO.... lOSS FO DfEl ECTRIC
AG·ax ,m,n, 8' ~'" .~oe'd. 8 'u~ J a< .~' ' ","
I'OG8U 91·/0 '~""d .,M e ,.C'~' " " ,b'. »sI"
Rl;i8U 1lO ·" .~,. I d 'kill
Rl;iS8U1lO "Io """d OIC1U
~O!lo!l lJ ~ "Io '~ Ie l d '0.111
RG'MJ 150~'" 100 ' /0 10"'~'.'d,T\llope) I~'"

Ro ,o<Ub'e 2 ,~ 6·22g~ IMlIl
'C.w..-.~,W'''9 SJ 00 '.' '00 n

l2 00 .<oc~ ~d , '00 h
CONNECTORS

PI. 2">'J ' 0 BN<; lUG 2'\0">1 $3.!IO..
PI. 2!>11 Pu""'" ......,,~ """" ,elln "
PI. 2!>11 ' so 239 IM§ "
Do<._ "'~"Co<>nK'''' 11 .111
, f1 Pl"C~ co<" .. ,RC" '.<oe Q' ug. ea< ~ ~0<1 :lit ' .00
R" d ...:". VG· ' 15 a"'6 'OIS'"
UHF ' 1"'3581 S 2 '~
e,Dow1"'3591 Il l .
FW " ,TV ' VPtlI 10112:15
Pl·~ IdOUb'" UHF lem~le ba". ') ... He
Con"",, 'or'~ '~ 'ol" ng '0'" ~<Id '" I' 50 m,n,m~m

FRU C..TAlOG _ \l' S" .....STER C....RGE _
COO "OO l'5O_H." "ES "00 .'

.. 412

NEMAL ELECTRONICS
_ s........ ST. DEPT.llIl.n-.R.e-J.l DIG

mfPHOHt'(D5l.'~

Dave
WDOCDU

Jera
NOACT

Robby
WBOSFR
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lj>lpoceommunlcatlons®
Emph8SJS 15 ()(I Ouah/)l & R ewJbfflI't .... 300

~n ultra high quality
encoder for professional

application. Absolute retteblll
ty and function makes the dif
ference. There's a Pipo en
coder for every system and ap
plication. Totally serviceable,
easy to operate and Ins tall.
Call or write for free catalog
and In f o rm ati o n ! (2 13)
852·1515 or P.O. Box 3435,
Hollywood, CA 90028.

PATENTED • ATIT

......

.... "......

.. til'

THE PROFESSIONAL .

TOUCH TONE

ENCODER

r C.B. TO I D METER KITS
AMllKA'S II I SOURa fOI

10 Mllli C.I. KITS

IN STOCK- Kits for most c.s. Models
COMrUTl KITS- Inc ludes a ll part s a nd
ceeeuee instructions.
CUSTOM IN(iINllllO- f o r easy inslall -
euon w ith minim um t ime and eq uip-

rnenr ,

flEXIIU IANO COVlIA.(il- To provide
up 10 I MHl coverage lor most P.Ll.

chassis.
l OW COST-c r'rtc es range from 5 10.00

to 5 50.00.
fill CATALOG- write o r ca ll today.

AMERICAN CRYSTAL SUrrLY COMPANY
P.O, BOX 638
WlST YARMOUTH, MA. 01:613
(6 17) 111 ·4634 ~ , ./

SATELLITE TV
Receiver Modules

Tunable audio demod. vidiodemocl &AFC
$185.00

IF Unit with Filter. 54DB gain . 70 MHZ.
30 MHZ band pass $80.00
RF Convener MOdule $310.00
lNA-50 DB gain 120Ko $755.00
10' Fiberg lass Dish $900.00
Polar Mount $220.00
Complete units available. For information
call:

JOSEPH 'S LTO ~."

Echo Communications Division
613 Washington Avenue
Iowa Falls , Iowa 50126

Ph. 51S·648·3S18

yI

•A un'que baltf!fY el ,m,nalor·
HANOI·TEK Regulalor allOws COOSlanl nand·nelll
ope.altOn I.om aulo DC Or base supply Willi no nl '
[ ad llla,n and WITHOUT RADIO MODIFICATION'

Mollel (_Icom IC-21\1T. "' _ I R·2400
Y _ FT·207R. T_Simple mod 10' Temp

S2495 PPO ,n USA CI\ allll Sl,5O
v 'W

HI\N OHEK
P.O. 80 )( 2205. LA PUENTE. CA 917.6

I[om-Slldes On Do110m of ralll'l
Yaesu- 1115 inl0 balle.y comparlmenl
"'enwood-powered tnfU ballery plug

GO MOBILE WITH YOUR H.T.!

\co~
' \3b1e

"'>1
3 1

_ ...... "" 11-. ..-.-. willo wi_~.. , ' ..
do ••"'tn \hoy '- F... ap_
_ ........ 0••'.1.. _~_or _ ,"-
I__"bo"_~ TMSI.,_V E_ .._ ....~ .....__ ,.; _ _ a-
Il-qo I to DP'wni__ I : _ 01 ..,-.,

E1pOCioI1y dfto<t lor Hn.r' mik. _ • MC-6Il. 11M•
...,.,.... _ ..-__ ...k-. wi"-l'

........"\1 di , Con.- <lmornon. impf_
cr_ "",,,,billly. 8<,;11 10 tho _ ""''''lI_.
". 1'10-<:OI11""'''••5_~ .._~ eon..... jn.
,.n. ~n. _.10101..... -...-010. CompIo<iblo .,.;,n .n .igo.
Mo<loI SE· l tolik. E"""il or (P...P,~I : $100.00.
.... $3 _ _ ".,0_...., •...--:"'-_
I ""'''"''' 20 Of. 04OlO, 1_ , _, ........

Are You Satisfied
Wnh Your Audio?

Sherwood Engineering Inc.
1268 South Ogden St.
Denver, Colo . 80210

(303) 722-2257

MICROWAVE
DOWNCONVERTER

RX·2300

• QUdltty metal eocjosure
w/hdrdw<lrl.'

• l ow noi'Jt.' preamplifier
• 9O-d.ly wilrr,mly
• Fully assembled. ,.,,'o ra kit!
• Tempeeature compensated

The RX~2JOO downconverter I ~ d ~I .alt'.()f·

tbe-art rmcrcwave converter lholt converts
1900 - 2700 Mhz microwave ~il!na l~ down
to VHf . It is espe<:idlly suitt.'d for hne-oi
~ i gh, reception of amateur ,md TV trans
missi{Jn~ and w i l l drive eubeea VHf receiver
o r a standard telev isio n.

_ GERM I\ N & FRENCH LI\NGUAGE EDITIONS -

Mo.se, Baudol & ASCII On d i s~ s 549
... ~56 I Vol. 4 requ i.ed tOI im. t,uctions l

S18[ US] per copy add 52 shippirlg
I S4,50 ove.seas ai.maill

no AS-232C inl. rlac;. is ,~ui.ed

1 6 10 8DO WPM Mo.se l.ansm ll pgm
2 Add ing lype ahe.Jd capab.hl1 t's
J Morse receive deCOCIing p'OO'am
4 Me.g lng .. 12 p.e pa'e<! messages
5 Baudo l "<lnsm ,1 6O· 66·7~· 100 WPM
6 B"udol rec e,ve 10_ aOOY@ speeds
7 Me,g ln g .. 12 p.e pa'ed mes sages
B ASC II l .ansm ll p'oo.am 110 Baud
9 I\ SCII ' ec elve <lecOdIno p'ag,am

10 Me.glng .. 22 p.epa'ed messages

ChaPl
Ch"pl
Chap l
CIlall1
Chapl
Chdpl
Chap l
Chap l
ceeot
ellapl

QRSE CODE, BAUDOT and ASCII RTTY
FOR THE lRS-SO MODElS I a nd III

DISASSEMBLED HANDBOOK - VOLUME4

SYNTHESIZEO
SIGNAL GENERATOR

" COvers 100 Co 179 999 MHZ In 1 kHz steas w" 1l
tllurnl)'wlleelll loll " Accuracy oo1%סס at sutre
quences • Inlernal hequency molluldllon Irom 0 10
ever 100 kHZ at a 1 kH l rare " Spurs eoo norse at
least 60llB be W)w camer . AF oulput adjustabte 110m
5·500mV across 50 onms " Operates on 12..11c @
'I> amp In stock for un medate sll lppmg $329 95
prus Shipping !hernlgl'll llelivery ilvilli<lble ill eora
cest > Range h tenller renasecckeo mlxe./d ,vill
en tor aoove unit Extends toe range from ,110580
MHz Same size as 56- 100 Mounls p'99yback
p.i[e $299 95

INOTEK

ENGINEERING

PRESENTS: RTTY!

THE ULTIMATE RTTY SYSTEM!

Now ovoilable-
a complete line of supe rior,

high-performance bus-oriented
circuit boards.

treat yourself right!
don 't settle for mediocre when

you can have the best.
LET US SEND YOU OUR NEW

CATALOG-
~o. ... "a
-";.~ '"'~...., uno

bankcard orders call 1"801"373-6249

VANGUARD LABS
196-23 Jam..,l, A. . .. Hol lis. NY 11423

Phone: C2121468-2120

RICHCRAFT ENGINEERING LTD.
#1A Wahmeda Industrial Park
Chautauqua, New Yoril14722

COOorde,s IUSonly I 1716j7 53·2$54
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MORSE CODE SEND 6 RECEIVE
_.- ...... . _ _ 01 _

_ ~111 WlC I>rC~. , _ .. _ _ -...._ DIRECTOR Y

INCLUDI ~G CEOCR APK IC ...L COORDllI ...~S .

"'DDR ESSES. "'" 1'!III1'" HEI CKTS ,

CALL LET~S. CH "'NIIELS , ETC .

H"'VE YOU CHECKE D LA1'!LY ??

ALSO ... LIST Of cn u s WI TH

Pt;IIDIIIC ... 'PLJCnIOllS.

S EIID S~ . ~O Ike RES . DD .)2 '1'... . , 10,
CDl UIIJ IA [ JIIClllt:DlI"'C

P. O. BIll Q6

COLU~ I A . 1IDZ1~~

"I' • '!'O • D...1£ LlSTl IOC o r I

STATl C ~S ...UTHORIZ ED BY 1'IU': 'CC.

NE W ST"' T IO~S ~E ~UTHORIZED t ...CK

~IITH . CO"' PLETI! lIl POR.....TI OII

MD S STATION

$14.95 e.

REMOTE 40 CHANNEL C.B.
f1emoles ha"" a mela , 1.am" . Spea ke•.
p,aSl,C case. and control mic nOl inCluded ,
Solll as is,

C.B. BARGAIN
C.B. boa.ds missing pa rta 0' damaged
Ca fl t>e uSed 10 ' l o• •e pe' t• . Buy "".",a '!!

53.50 ..
Old", ,nlorm alOon: P1. ..e . dd 5.01 00 to'
SiH VIa UPS. COD'. acc!tPl&<! lor Of"""
10la ',ng 550.00 or rnor. FIOI"'a .e" d",,"
add . "10 sales la o ,"" n,mum o.der 515 00
F",....gn Ofde.S US lunds 0"1)0 add 20 '>10 lor
SiH ,",ASTE fI CAflD.n<l II 'SA accepled

Surplus Electronics Corp.
7~ N W -;..tIn Sl
,", 'a m, ~I l:i166 .... 69
PH'105-tl81-t1228

1-9 pes 51.50 I'.
10-49 pcl 56.50 e a .
(Wll ile Q'''f1 101'" '. 51)

C.B. SPECIAL
(Repeat of a sell out)
CO NVERT THESE TO

10 METER FM
"'.". Hy·Ga,n 010 c.... n.... prlnled c",cu'l
bOards asseml>ly (SQl>&k:ll pol. woI.......
control al'l(l C.... ........ 1*'lc '" nol 'nclU<led1
~d5 &old as '•.OO.....n."'" 6·· )(6·'.

l m 9S.....\
97.00

"" 59.•l

- :so U , ' Cd .. no:
--=- ...,. - p4lIOo<._ _ _ _ 4_~

-lho _ . ... ... ......_

- _-
_ ' _ SOC ... OIOM

-t.w _ ...-...
...e- , .V .. _

_.... _'.., '..
VI(~ ~I~_ _,.
V'__. ,__.. " •••

c., ,_ 0..""""" """",' I··.
, ·_· "''''.....'1.. · · )

PERIPHERAL PRODUCTS
303 S. VERMONT AV.

ROYAL OAK . MICH, .8067
1-3 13-399-3990 ..... 413

..O. Sl CDOt AD• •T!._ , C.W C_ _ .. _ •• ,

"'" A, .. _ ...... ' . , .. ,.. 60 W '_,.. bo
_ 1M'" _ . _ ...,_ _ _.7).00.-. _,_o0ןI _ ""'.00
Tl O C <_ ...... YI(._ _ __ _ 1991

~_____ _ ' -... l-.....-. ............. _<->'._2_ ,_

••

•
••

I

I

I

••

....._.

FREE CATALOG
Call foil tree outside Californ ia.--- - ..,.-,,,

Radio Systems
Technology, Inc.
1096~G GflASS VALLEY AVE.
GflASS VALLEY. CA~!I

The RST-442B voice ac tuated mtee
com (SSg.50} IS iust one 01 over 20
eltc ,ting aVIOniCS kits from Radio
Systems Tech no logy. Test gear too ,'

..

•

•

••

•

•

•••

I

"'" .824·5918 •
I OTHERWISE '

... I212·2203.....~..

I

I
•

I

Calf. res.
add 6"299

BARGAIN PRICEDI

AZDEN
PCS-3000

Other AZDEN eoulo.zecc. disc ounts

FREE SHIPPING
ANYWHERE IN U.S.A.

STATE-OF-THE-ART 2 METER
MICROCOMPUTER-CONTROLLED

TRANSCEIVER

B. G. CARL ELECTRONICS
11128 Claire Ave.

Northridge, CA g 1326
Call: (213) 363-1216

It's Incredible!

Now You Can Master Code ...
For YOU' ' IfSl ham hceffit' o r upq , <td<.> m ..
ITWlll l'1' 01 dtys CODE QUIC K " <l .<"VOlu
loorwfY bee..klhrou<jl d15(:O\I1i'ry wh IC h dr/l5
ucally wmpllfws ,tw kodm,ng (>f Mor.... Cod<>
Don't lorTu . .. YOUTwN ",nt. an vnd~ m.oz..
01dill M1d ciIIll5 W,lh CODE QUICK ..""I>
lo-ll<'f Il'"IagOCdlly , ,,lis our ,a (M,. ..n n.mw' Your
"""'l,ng kIT conl"'ns ~ IJOW'i'l' p,orl..·d ' '''
100'11'1'$. vtsoaI b ' Ii'..k through c.. . <l~. .-nd 01>;1
,rIIll """nUlll W n lli' 10. cW'alb or ...nd $3995
lod4y to

WHEELER APPLIED
RESEARCH LAB .... 6

P.O Bo~ -l2tl1
c«, 01 Indust ry. C A 9 1744

Ask for CODE QUICK #103
(Calli, add 6'1, sal". t,, ~ )

Even if you have failed before C O DE
Q U IC K must work to r you or return

the k,t for total im medl<'Jle refund!

'C2AT
KENWOOD TRt4OOA. TR1l5OO.1C22S

.. TA1S25
TEMPO ($.1 , 5-1A. 5-2. 5-5).

KDK 2Ot5, KDK 201M
YAESU n'227R

MIDLAND 1S-510. 1S-513
CLEGG FM·28

KIT PRICE $39.95
(TEMPO 61C2AT

PREASSEMBLED ONLY)
SPECIAL PREASSEMBLEO: REG $511.85

SPECIAL NOW «11.85

YA ESU: n 22TRA. FT221RB

AlDEN: PCS2000. PCS2a80
tCO M; tC2SSA -~~--INCLUDE $1.50 FOR ..~

POSTAGE AND HANDLING PER ITEM

Am EUCTIIONICS
P .O, 80. 730 500wllon Slat loo ... 3
Mo ol,ea l OuebeC H3X 3X8 Canada

AUTO·RESUME SCAN
MODULES

SCANNERS

$195$195- CW MILLS

WB50RH, Box 326 S.
Lefors, TX 79054 (806) 835·2997

NO SHIFTING ! Converted stan
dard manual typewriters. Upper
and lower case letters for per
sonal co rrespondence. Separate
posit ive shift lock for CW copy,
wi th all caps, numbers and I?, in
shifted position. Recondit ioned,
top shape, 25 years in typewriter
business.

Six-month warranty

r'r tce SZ45
Dealers wanted .... 12

HIGH GAIN SYSTEMS
45 58 A uburn Boulevard
Sacramento, California 9 58 4 1

SUPER S-ZO 4 SdB GAIN

MICROWAVE
DOWNCONVERTER

FEATURES:
• lO·lnch true parabolfc <ln tenna

• Sealed and tested super probe

oownconverter

• r o wer suppl y

All accessories required for In

srallertcn <Ire Inc luded

The Super 5-Z0 m inimizes fringe

·See L I$I 01Ad_" rt,sers 011 page f3() 73 Magazine. Oc to ber, 1981 183



•

WillCh us add mor" li t>O$ In the nea, lulu".!

NYE VIKING
VAN GORDEN
ASTRON POWER SUPPLIES
I\LLII\NCE
MINI PRODUCTS
I\KIGI\WI\ METERS
"'W

""HYGAINffElEX
VOCOM
AlDEN (new PeS 3000l
BENCHER
H' ''' KEY
PALOMAR

The _ and AClNE dNler in Rocllrnon<UTidlwalfl'l
lor QUilhly ArNlle.. RadfO products you kl'fO" and
l.ust·

OUA NAME SAYS IT All!

Amateur Accessories

CALL or WRITE lor our price on:

KEYERS & ""DOLES COAX SWITCHES
HEADPHONES ROTATORS
MICRQPl-tONES SPEECH I'fIDCESSORS
TUNERS Pl-tONE PATCHES
2M RIGS & AMPLIFIERS cwese FILTERS
ANTENNAS_HF. VhF MORE_NOW & FUTURE

We look lorwar'd 10 Quoting 'fOU' f'l&edS,
Ask aboul ool..ery 10 the RichmaodITidewal e< a",as',

WITH THESE LOW·COST
2·METER AMPLIFIERS.

Communication Concepts Inc.
,... _ .... • ".,._ Ohoo -.. . ,'13."''' ''

""""""......,.,... DI"l"_.2__ ng can _bioi ,_
_ <X* _ .... 0.. __~_ -.t,,,,,,,,,,"
__ '" _ ,_~ ' 0\0 '""""'" an SWfI bfOCl9t
_ "' ........ IfPO 01""" • i••
_ Z2'5 Dwy«l 10 _..., 2.-. .... _ H '
... • • . _ . " OUOpo,ol 01 J!IO __ Of """eoII>",0
<tuct .......llUIoI ~ _ ~IINC__,.....
_ lOtIO"" . ......__•__
_ m Ol*_"" 10 35 ..... .,.. f M _ an -.put oi _
l _ ........__..rn__,2 .,- X1 .... lO.
...., , _.- 15 _n, Cur,..... d' 01 ..~"""'"_ '36
vee
_ , TS F.... 7~ ....... "" F",,,. sso....,h 10 ....... ..1""
M<>deI I<fl 430 MHz ' 00 w.n l ..._..........-
Th " "'gil PO....' k.1.. _ oqn«l to< "'v, sse ". FMopet."""
'0 ''''' . 20 t<> -l5O MHz o""d
w,;.. ". C• • •". our 1. ... lllfoct>J .., ...362

Beller than CaDle TV- Over 200 TV and radio
services . Why waste money? learn the whole
stOfY and build a video system the family can
enJOY. No commercials . FREE movies . sports
ana Vegas ShOWS-WOfldwlCle. crystal clear
reception connects toany TV set. Big (8x 11 in
book oaoeo With details. anctos. plans. klts 
TELLS EVERYTHING' Satisfaction Guaranteed.
Semi $795 TOD AY' Ad O$2 00 101 ' ~ I class lair mall ) or ca l
our 24 nour CO D. ru sh order line (3051 862·5068

GLOBAL ELECTRONICS,
P.O. Box 219-H, Maitland, Florida 32751

Enjoy Satellite TV Now

CLEAN
EASY TO USE! sMoaTH
BUILD CUSTOM """BEN DS TO
CABINETS YOU 'LL BE 9 0 ·
PROUD OF I COMMERCIAL
QUALITY at 1/10 THE COST II

GUARANTEED! da'!'p .
so coo OR C Il£OtT CMOS . no' , n cl .
AU. ORDERS H I US nmos . 95
AU. r ORl: I GN ORDERS ...00 2•
$5 .50 SHIPPI NC I N /l. PPI THlN _
TO P. M. ~ 336

Z
A SSO CIA TES
, 0 ItOI 757
JlS. III 55 TIl ..... .
$ll'lI lJ'IlIIG$, ' LA. 12611

I THE t£ BRAKE

BEND (
& Fa RM ,~--.;.. Lo-r""
.060 ALUM.
& STEEL I

• Rugged New Cubical Quad
Antenna Design.

• Reinforced Fiberglass Spreaders
• High Strength Spider design of

6061·T6 Aluminum
Complete 2, 3 or 4 element

models &Vailable or
• Components such as Spreaders,

Spiders, Booms etc. may be pur
chased separately

For FREE SIll. Page Descrip ti ve
Brochure and Price Sheet , Send
S.A.S.E. to:

•

SEVERE DUTY CUBICAL QUADS
$169.50 & UP

model III 16K

s839

... 444 (all TOLLFREE 1-8000343·8124

CCX1l1"lll.... 2.5A Gfeal Road
~p1:::" l ltlle lan. MA 01.t60

WlIle lor YOU ' lIS' 611 . .... . 3193
h .... calalOQ

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

computer 4K

s3 10

. LOWEST POSSIBLE PRICES
BEST POSSIBLE WARRANTY

S-lINE OWNERS
ENHANCE YOUR INVE STMEN T Radio Amateurs

T!fTIf?l? Hofll:hold RED HOT SPECIALSII
WIth

' N~JW01~.....
( · / ~ " 'In> 1021 1l.

Tn·l .. 0 C

PrrCf! sub/ecl 10 c~ s n l} f! """lOUr nollcf!
SASE 10' Ol her RED HOT SPECII\LS. ne w and used

TUBESTERS TM

Plug·.n. ,..lid n ate fube 'epIK>'menu

• S-line performa~-whd st ate !
• Heat d issipat ion reduced 60%

• Goodbye hard·to-f ind tub"
• Unli m ited equipment life

TUBESTERS cost less than two tubes.
and are guara nt eed 10 f $0 long as you own
your S ·line.

S· I
s-n
S-l
s-a t
~

....r ·n

....1 -16

"!'>oS l

SlS l .IO
HR.llI
315.00
3".00
314.10
159 .00

371."""
1711.l1

31• .11

1 ~.I.r

.. i'h Ton, ,,. ,,
nOM H,
,,·if. To.... ".01
_MH,

n Born... P'"
16 Blr,,_ P...

1 ....... , S ''''11
...i'" T_ r ...

Sll9.00
....00

1011I1.76

AZd ftn PCS3000 2m
Santee HT1200 2m H.nd~ ft l(l

New ! KDK 2025 1,1 "'11
Janel aSA52m P'ea mp
Bea,eal 220Scanne.
Kantronics FOU COlkt Reade.
AlI lrlFJ Items
TenT.e ArOOSVXc...
Ten T.e Della Xcv.
T.,.... Tee OlTlnl C Xcvr
Benche. a lack pa<klle
Sanlec ST.11T 440 101Hz Handl\eld
A ll KLM 2m Amps

287.00

"'."301.00

".""'""'."
1 2~ ott II.'

n •.oon."
1040.00

"."200."
20~ otl LI.t

SKYTEC
Box 535
Talmage, CA 95481

~433

Write or phone fa.
specs and prices.
(7071 462-6882

~
""'.l'.U ' ..Iuil''''.....' "n'W..nr.. III .nlt''''''' '

_ CO U'. l 'llo". bpon _ .

" ............................ ..,... In'

17 veeee Jo..-, Pod.San Antonio, TX 78213

(800)531-5405 (512)734-7793 in Trxas
. '.O .B.OIUG"

Ben Frenklln Electronics
115% N Main Hillsboro KS67063

316-94] -2269
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Synthesized
Hand-Held
Scanner!

Chances are the police, l ire and weather
emergenc ies you'll read about in tomor
row's paper are comi ng th rough on a
scanner right now. All scanners sold by
Communications Electronics bring th e
real live exc itement o f action news into
your home or car. With your scanner, yo u
can mo nitor the exci ting two-way radio
conve rsations of police and fire depart
ments, intell igence agencies, mobne tere
phones, energy/oil explorat ion crews,
drug enforcement agencies and more.

Some scanners can ellen monitor aircraft
transmissions! You can actually hear the
news before it's news. If you do not own a
scanner for ycurse ft, now's the time 10 buy
your new sca nner from Communications
Electronics. Choose the scanner l hal's right
for you, then ca ll o ur lol l-free number to
place your order with your Visa o r Maste r
Charge card.

We g ive you excellent service beca use CE
distri butes more scanners worldwide than
anyone else. Our warehouse facilities are
equipped to process tho usand s of scanner
orders every wee k. We also export scanners
to over 300 count ries and mili tary inst al
la tions. Alm ost all it ems are in stock for
qu ick sh ip me nt , so il yo u're a person who
prelers fact 10 fantasy and who needs 10
know what's really happening around you,
order you r sca nner today from CE!

NEW! Bearcart350
Th. UUim.t. Sy,.the. 'zed Sca",.e,'
Allo w 30- J 20 days tor delivery after receipt of
order due to tile h igh d emand for t h is product.
Ust price S599.95/C E pric e $419.00
7-S.,.d. 50 Ch.,.,.el • Alpha-Nllm.ric • No
eryst., se.,.,.er • Alii AI,e,.n and Public
S.rvie. b.,.ds• • P,/o,ity Ch.nn.1 • AC/DC
Bands: 30'50, 118-136 AM. 14 4'174, 421-5 12 MHz.
The new Bearcs! 350 introduces an incred ible
b reakthrough in synthesized scanning: Alpha'
Nu meric Display. Push a button-and the Vacuum
Fluo rescent D isplay switches from "numeric " to
wo rd descriptions 01 w ha t's being monitored. 50
channels in 5 banks. Plus, Auto & Manua l Search.
Search Direct ion. Limit & Count Direct Channel
Access. seiecrwe Scan Delay Dual Scan Speeds.
Automatic lockout. Automatic Squek:h- Non-Voialile
Memory. Reserve your Bearca t 350 todat

Bearcat"' 300
List p rice S549 .9 5/ C E price S3 49.OO
7-Sand. 50 Chenn.1 • S.rv/c. Search. No
cry.t.' .ce,.,..r • Alii AI,c,.ft .,.d Public
S.rvie. b.,.d• • • Priority Chann.1 • AC/DC
Bands: 32-50, 118-136 AM, 144'174, 42 1-512 MHz.
The Searcal 300 is the most advanced automatic
scanning rad,o that has ever been offered to the
publ ic . The Bearcat 300 uses a bright green nco
rescen t d igital d isplay. so ir s ideal lor mobile
applications. TheBeareal300now has these added
feature s: Service Search. D isplay Int ens ity Contro l.
Hold Search and Resume Search k eys. Separale
Band keys topermitlock-in/lock-out ot a ny band to r
more etftcien t service search.

NEW! Bearcat'" 350

Bearcat"' 250
Lltl price 54299S/CE price $2711 .00
.a.,.d" 50 Cha,.,..I. er,.,.I1••• • 5e. che.
Slo,••• R.c."• • Diglf.1 e'ock • AC/DC
Priority Ch.nn.I • D.'.y • Cou,., F••tllr.
f requency range 32,50, 146-174, 420- 5 12 MHz.
The fleercat 250 pe rforms any scanning function you
could possibly we nt. With pu sh button ease you can
program UP to 50 Chan nel s for automatic monitoring.
PUsh another bullon and searc h for new frequencies
There are no crysl als 10 limil what you want to hellr. A
special search feature of the Bearca/ 250 actually
stcree 64 frequenci&$ and recens the.... one al a lime
Oven.eas customers should order the 8&arcal 2 5Of' 8
at $379,00 each. Th_ model has 220 V ACl12 V DC
power supply and 66-88 MHz 10...- bend coverage.

NEW! Bearcat"' 20/20
l ist price $44 9.9S/CE p riC. S2811 .00
7-••,.d. <to Ch.,.,.., • Cry.t."•••• a ••rch••
AM AI,cr." .,.d Public a.""ic. b.,.d• • AC/DC
PrlorItyC"......,. m,..,tCh.,.,..,Acc•••• 0.1.,
Fre quency renr;e 32,50, 1 18'/36 AM, I H · 17. , . 2 ,,5 12 101 Hz
The Bearca l 20120 automatic scanning rad io
replaces the Bearca t 2 20 and monitors 4 0 frequen
c ies Irom 7 band s. inc ludingairc rart. A two- position
switct\.located on the tront panel, allows monitoring
of 20 channels a t a time.

Bearcat"' 21 OXL
Ust pnce $34995tCE plic. S2211.00
.""cf. fB Ch.,.".,. Cry.""•••• ACIDC
Frequency range. 32'50, 144- /74. 42 1-5 12 MHz.
The Burcal 21 OXL scanning radio is Ihe second gener·
anon scanner tha t replaces the popular Bearca t 2 I 0
and 211. It has ann oettwice Ihe scanning capaci ty of
the 8earca / 210 with 18 Channels plus dual scanning
speeds and a brig ht green I luo-rescenl display. Aut O'
matic search l inds new I requencl6' , Feat ures scan
delay. single antenna, patented track tuning and more'

Bearcat"' 160
l ltl pnce $29995tCE pric . S1811 .00
5-..nd, f8 Ch.,.,.., • AC _It • Prlorlty
Duel ...." Speed. e Di,.." Ch.Nt.I Ace• ••
f requenc y range: 32·50. 144· 17., • • ,,5 12 "'Hz.
Would you be lieve... the Beareat 160 is the least
expensive flearcat crvstauess scanner.

This scanner presents a new dimenSIon in
scan ning form and function. Look at the smooth
keyboa rd. No bullons to punch, No knobs to turn
Instead. Ilng..r· lIp pads p.-ovide control ot al/ scanning
operallons. includ,ng OnIOfI, Volume and SQce lCh. Of
ecorse the Bearca l 160 incorpor.,es Olher adva nced
8earcat featores such as Priority, DoreclChannel Ar:x;e$$.
Dual SCan sceeee, LOCkout. Sell n Delay and more,

NEW! Bearcat" 100
noeH,.,_,.'_remm.__dlt.'fI__,.

Allow 60- 150 d ays lor delivery alter receipt o f
order due to the hiQh demand for this product
List p rice $ 4 49.95/ C E price S299.00
S-S.,.d. 18 Ch.,.,..1 e LIquid Cry.t., DI.pl.y
".,ch • LIm" • Hold. Lod:_' • AC/DC
Frequency range. 30050, / 38·174, 406·312 MHz.
The world' s first no-crystal handheld scanner has
comp.-e$$ed into a 3 " x 7" x 1'4 " case more scanning
~ than is l ound in many base or mobile scanners.
The Be.rcat 100 has .fuM 16 channels with Ir@Quency
coverage that includes an Pf,lbl iC ,.,...,,;ce bends (Low.
Hoah. UHF and "r bendS!. the 2· Meler and 70 em.
Arneteur bands, plus M~lta ry and Federal Government
Ireq ueneies. II has cnrome-ptated keys for func100n1
tnat are user controlled, sue" as lockout. manual and
automat ,c scan. Even sea rch is p.-ovided, both man ual
and automatic. Wow...what a scanner'

The Bearca! 100 produces audio power output of 3oo
muuwaue. is track·tuned and has se lec tivity 01 better
than SO dB down and sensitivity ot 0,6 microvolts on
VHf and 1.0 mtcrovcne on UH F. Power consumption is
kepI extremely low by using a liquid crys tal displa y and
exclusive low power integrat ed ci rc...its.

Included inour low CE priCe isallurdycarryingcase,
earphone. battery charger/ AC adapter, IIl X AA n;.cad
betl6fles.nd fl " xlble .ntenna For e.fliest deli....ry
from CE. reserve your BlJarca l 100 today

Bearcat" 5
List once $ 134.95/ C E price SII4.OO
.....,.d•• Cqal.1 Ch......I• • Loc"....t e AC o"'y
Frequency range ' 33-5U 146- /74, 450-508 MHz,
The Beercat 5 is a value-pack..d c rysl al scanner built tor
the scanning protessional - at a prICe Ine l irst '!ime
buyercan afford, IndIVidual lockout swi tches. Order one
crystal ceriiticate to. each Channel.

Bearcat8 Four-Six ThlnScan'"
LlSI pnce $1 89,95tCE prfce S124 .00
Frequency range: 33, 41, 152· IfJ4, 4So-50S 101Hz.
The ,ncredible, Bea rea, Four·Six Thin Sca.n- is I'ke
having .n inlormatiOn eewer in your poel<el. This four
band. 6 channel crystalcontrolled ac:annerhas PlItented
Track T...nll"'Q on UHF. SCan Delay and Ctlannel Lockout
Measures 2,," x 6'4 x I :' Inc!udesrobberduckyantenna,
Order crystalc..rti ficate l or each channel, Made in Japan.

TEST ANY SCANNER
Test any scanne' purchased from Communic. llon.
Eleelronic. - lor 31 dllYS be'''''' you ll&CIde to keep ~. II lor
any re.son \IOu .re nol completely Ulillltld. retum " in
or;ginal condItIon . I\n . 11 par1S ... 31 day.. lor . P"O"'PI
relund lieu shippongl lulnd. ng cha.".. and _Ie cred,/aj,

Fanon Slimllne 6·HLU
List pnce $169.9StCE prfc . Sl 09.00
Lo_ co., •..."..,.,..,. "Nrtd a.,.,.,..,./
The Fanon S1rmline ti·HLU gIVeS yOU ... ehanl'>elS 01 c..,..tal
controlled e. Citement, Un""", Automat oc PN~ Tun inge rc.,,1
adju" . thoe receive< fronl end lor _ ..mum sens'II",ly
aerOU the enl"e Ut-;F band. Individu.1 channel lockout
sw,tches. Frequency range 30,50,1 46,115 and 45,,51 2
MHz. Size 2~ x6V•• 1" Includes ,ubber dUC~y anlenns
Order crysl .1 cer111icatea 10' each channel. Made in J.pan,

Fanon Slimllne 6-HL
List priCe $149.95/ CE p rlc. 599.00
e-cloe_I ,..,,-_......, "eIYn_ coati
Fraqu...cr ran" e: ' ' '511 '.6- 175 "'HZ.
If yOU dOn1 need the UHF band. vet Ihlt model . nd ....
money. Se_ high oe</ormanoa.nd teat_U!he modef
HLU . ,1 1>OuI ,ne UHF band. Order ays." eer1ohca1es lor
each c:II.nnel Made ... J.oen.

OTHER SCANNERS" ACCESSORIES
NEWt A. II.nc:y" I 091 0 s.:.nn.r , , 5319 ,00
HEWf A. II.nc:y" 0300 Sc.nner . . , , ,,52 19,00
H~I A. gency" D100 Sc.nner " ,$1 69,00
HEWt R. II.nc:y" H804 Scann. r " " " $ 129.00
R. g.nc:y" M400 s.:.nner.. . " , $259,00
R. II.nCy" Ml oo s.:.nn.' " $199,00
Regency" Al 040 s.:anne. .. .. . . Sl 49.00
SCM"''' F.non MoDl le Ad.Q1e<tBatuory CIuI'lIe< $49 00
CHB-6 F.non AC Adapl..tBallery Cl\arger $1 5.00
CAT" Fanon carry""" cau . ,11' belt dop . .. __ . $ 15 .00
AUC·3 Fanon .ulOlight... a.deQtertBanery Chatver $1 5 00
PSII.. Base Poorer $oJJlPy/Elracketlor SCM~ S2O.00
SPSO 8Nrur AC Adaple<.. .. _. . . .. . .. .. . __ .. 59 00
SP51 BHrur Ballery CIuIrger 59.00
SP5a 8M",.r 4~ ThlnScan- canying cau , Sl 2.00
MA506 Regenc:y canylng case for H604 ._ , 5 15.00
FB-E Frequency Directory for Easte<n U.S,A.. S12,00
FB·W Frequency Oir8CIOry 10' WeSIern U.S.A. Sl 2.00
FFO Federal Frequency Oireclory for U.S.A. . , 512.00
TSG -Tcop Seer.". Reg istryot U.s. Government Freq. .. ,$ I 0.00
~ 1.2 V AAA Ni-Cad tranerieslsel 01 lour>" S9.OO
.11·1 3Scc Crystal cert,fic:ale . .. S3.OO
Add 53.00 aI'>opping IOf aII~soor;esOldllled8l lhe _ I.......

INCRUSED PER'ORIIIANCE ANTENNAS
It you w. nt the utmoet in perfonnence Irom your
scanner, it isessentialltlal you use an external antenna.
We ha.... Six base and mobile antennas specifically
designed lor receiving all bands. Order eA6Q is a
magnet mount mobile antenna Order _ A151 is aguller
clij:l mobile antenna. Order . A62 is a Irunk-lip mob"e
antenna. Order _A63 is a ~ inch hole moun!. Order
_A64 isa 'lll inch snap-inmounl, and.A70 iSan all band
base stellon antenna. All antennas are $35.00 and
53.00 lor UPS shipping in the continental United SIates.

BUY WITH CONFIDENCE
To1Il'."'" ,••,_,del'-'r"-CE 01 .ny &<::anne•. send
or phone your order d..8CI1y 10 our Scanner Oistribulion
Cenl.." Be sure 10 cak;....I. yOUr prQ u..-.g the CEprices
.. t"'" ad- MOC/'Iio8n .-IS please add . "'" aales la.
wnnen purc:hase order. a<e aecepfed I,pm .apr.....,., _
emment age<lCISS .nd mol' wei raled I INI'l' al a 10"fl
surclulrve lor nel 10 Dliong. All sales ar. subted 10 ....i...
bi~ly. aoceptance and venloc.a/lon. AlI ..le. on . ccessor .
ar.. lin", Pnces, term. and .pec~ica/ion• • re sublee1 to
change wlIl'llOu1notICe. Out 01 stock item. wlKbe placed on
backorder .ulomati<;.Uy unleSi CE Is instructed dlff"rentiy,
Most prOduct. l hllt we selt have 1I manufllelu,e( s wlIrrllnly
Free copl". 01warran ties on th"se produCls ar" available
prio, to purch.se by writing 10 CEoIntern.'lon.1 orders ara
invited wllh • S20,00 .,,,charge lor specie' handling In
addirion to p,ipping ch.rge.. AU shipmenl. ara f.e. B, Ann
Nbor, MfC"'lQan. No 000'. plene. Norw:er1 lt,ed . ndforeogn
d>ec~. requir. bank de.ranee. Minimum "'der 535 .00.

Mail o rders t o: Communh:aUon' Elec1ronl c;. ;'
Box 1002 , Ann Arbor. M ichigan 48 106 U.SA Add
5 7 .00 per scanner or phone product l or U.P.S.
ground ship ping and tland fing , o r $1 4 ,00 lor faster
U.P.S. air shipping to some locations. If you have 8
Mas ter Cha rg e or Vi sa card, you may call anytime
and p lace a c red it card o rd e r. Order1o lllree in the
U.S.A. Dial 800'52 1·4 4 14 . It you are outside the
U S. o r in M ich ig an, d ial 3 13 ·994·44 44. Dealer
In qul r l• • l nv lt e d . Order without o b lig ation today!
SCanne r Distribu tion Cenler" and CE logoe are trade
rnal1ls of Communications Electronics.-
t Bearcal is a federally regIstered trademark ot Electra
Company. a DivisiOn of Masco Cor"poratiOn of tndiana.
f R"98nc:y is. tederally registered!flldefn8lri< ot Regency
Electron ics Inc.
Copyrig ht ' l l1Bl Communications Elec1ron lcs-

'"

a~ _ .. 0 110. ';)02 0 Ann A_ . " C "'9ln q , OS US A
c.n «>u,·'f1U ,-.oJ s~'""' . .. ......... uS A.lJ ' J l ...........

We're first
with the best:"
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Nationally Advert,sed value

... 'RA( ' l
PANASQt.l>C
SHURE
n MI'()
THE _
,~

V"lSU

Mounts 00 gtass - no t>o4es' Recewps and
Iransm lts th rough glass SUpe'1Or perlor ""
mane.. Supe'.:>r ,,,,,,,,!Ion, true Omrv-O"",, · »

Z
toonal pall,,,n Moun!,ng on glass os easy""" -t
..Heel''''' US<f'l'l ....... Duo·Bond ""'tnod wl\odl ::u
oomDones QUOCl< dr_ a way w,m fU<J9II':I 0
duratJrklv No t>oies 10 ,., magnel I() Z
scrald1 paonl , no c;IarTIp$ T es only ",""",es n
10 lI'lS1a11. wothoul IOOIs No 9"JUfICI p&ane teo (f.I

QUI'e<! EIl'cIncal a ... """.,..", Me onsooe anti

our 01 sogh!lO pte'o'E'f'll """" '" Of UIf'l'odongcoa.,a1 cable
•
~

<
CALL FOR DISCOUNT PRICE ~

-<

CALL FOR SPECIAL LOW PRICE

ICO M IC-2AT
!COM, POPUIa<2....... , llOO Cf'arn."I~ _ 1,...
... ,mT(lUdJIonebrM: '''' Cofneoss.LY>datdw~ BPJ 1250mAf>, Da~
...a11 Cl\arge<. bell dO. ..... ()Ie anrernl A *CJe va._ cJ__ancI

aeeessones avaoiaOle !COMIt.JAT Also Av;u~

CALL FOR DISCOUNT PRICE

ORAH

' '0
HUSTlER
HY -(>.l1N

""'"oV\NTRONlCS

" NWOOO

Amateur Radio

.", .."~ , ,~

2 Meter Avanti Mobile Antenna

rr.., I(ENWOOO fR 1130 1S,)I1 onc,...-., COft1I>dCI ."~<",, . 1lI001:d 2~ ......
mel.., FM moDo... l '......,..." '1Il PIef1'~ 01~t lll""....nq "'dlu<es """1>,,
I,v", memo<,.,,;. ..-nooV SCan toc~ "" ..... UP 00."' ''1 """"-"" 'Ie"" ...",
lEO Mod<! Indoca""s
' NAV $349 95 CALL FOR SPECIAL PRICE

KENWOOD

TS-530S
HF TRANSCEIVER

AVAN Tl
BASt< BOOKS
& AACAT
& "lCHEI'I
C'U eoo«
CUS><C~,

o...tw"
OENTI'UN

Call for Discount Prices.

16 Channels 30·54 MHz; 140·180
MHz. 410-514 MHz Dlg'tal Clock
Date DIsplay 110 V AC Of 12
16 V DC.
See~ R a te Fast lOch /sec

Slow 5ch/sec
Bnghl Green 9 o.g,t F,eQlWncy D!s.
play Ext An tenna .rac e Ed
Speake, Jack Large Top Mountong
Bracket Scan R a te Fast 8ch l sec

Slow ecn.sec
Scan Delay T,me Varoable 0·4 sec.

UNBELIEVABLY PRICED
AT A LOW $199.95

Y<O>lUJl •• .:E~R~DE••W~EX;O:

~lb~~'ii'i<O>INII1~~~~INI'ii'~i
1840 " 0 " Street Lincoln , Nebraska 68508

In Nebraska Call (402) 476-7331

CALL FOR OUR NEW LOW PRICE

MACROTI'IQN'CS
MAAEl l
MlCROSon
I,AQUNTA'N H"'RDWARE

" C
NQATHST4l'l
P....,.....SQt·..C

"'"'0, , '<COM

PRICES SUBJECT TO CHANGE AND AVAILABILITY

• • • • • • • • • • • • • •

• ••(OMMlUJlNIll(AfIlOINl~ «(€lNIf(€@ •• •
CALL TOLL FREE

1-800-ZZ8-409'1
'"

' NAV $399.00

comp ute r

A.MOE K
APPLE
ATAI'I I
BASE 2
CENTRONICS
COMMODOA'
DC HAYES
HAZELTINE
lEEOEX

Low. Low Prices
On Apple Computers & Accessone s

" Interface To Your Transceiver .; ",'=::=",,""',';
For ATTY Or CW·· ;"~. ,~

•

SONY ICF-2001

" Our Most Popular Scanner
th e JIL S X·1 00··

• HII IAM ' SSBICW,wode~l"."" 00II"'''9'' . Oual"""""",s.o:)I1 ~!e«><:lyr'Ie 0<

cU'lry at AM assures nogn _M!'; aod onIe<ter~ ferectll)t\ . Ouaru-<:ry>;la l. phase
locIo.ed-1c:lot>~51"'_ lor .... bands _ tne lIlmDSt I16Wlg S1aD1o!V *'1hOI.ll a
1'_ ot 1u<Wlg..-m . Dored·aee:-s, <JogrIai I~ " "V!X>ard and LCO digolaIlf~

'eaooul !of ~ . ey-_ S\aIlICI'l SO"'eCIoon--......."""" ao:: H'1Cy _ ease 01
...... . ........., wrw>g and auI(:rnalJC~ 10<~ -.:tw>g. -V
OXong .6·statJon pteSoftl. pIuS 2 ..... ,q,y prewt& lOr onscant ,ee..,., 01~
51"loons on any t>cInO-P!US tOC memory~. ~s1e(> l£O sognaI-SIf""!JI" on ·
00Ci1O< . LocaIINonnalIOX _ ....1)' selcclUi tor AM • sse/ON wo,""' .....kI< lor 1cM
doslo<toon receplOOl' • TelescO!='< ""lerna. pIuS e._anlenna II'lCll..o3eol • 4 _ ""'" lor
lUI. neh &OUrId • SIooie-oat bctss and lleoleconlrols • SOieP 1"""'-""'" lCO 'eadoul--can
De ""'I ,n l Q.mlflUll! Increments !of up to 90 m.....les o! p1a~ belOn! automatic .ad'"
shut-oM . snou ldar strap ,nclu<le<l 0 Integr al Sldfld allOws f,Il-W 6e'$k-top placement
• Tape 'eco<der lad< allows ofl- the-a" record ,"9 • NIgt1I -lognl fOf LCD ,llum,nat,on
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"CIRCUIT BOARDS"
• INTRODUCING THE HOWARD/COLEMAN TVRO CIRCUIT BOARDS'

( Sat el l i t e Receiver Boards)

DUAL CONVERSION BOARD $25.00
Thi s board provides conversion from the 3.7-4. 2 band first to 900 MHz
where gain and bandpass filtering are provided and . second . to 70 MHz .
The board contains both local oscillators. one fixed and the other
variable , and the second mixer. Construction i s greatly simpl ified
by the use of Hybrid Ie ampli f iers for the gain stages .

Con si sts of six 47pf .
iZpF CH IP CAPACITORS . . . . . . .
For use wit h dua l conversion board .

• • • • • • • • • • • • • • • • 6.00

70 MHZ IF BOARD . • • • • • • • • • • • • • • • • • • • • • • • • • • 25 .00
Th i s ci rcui t provides about 43dB gain with 50 ohm input and out put
impedance. It i s designed to drive the HOWARD/COlE~~N TVRO Demodul at or .
The on- board band pass filter can be tuned f or bandwidths between 20 and
35 MH z with a pa ssband ripple of less than ~ dB. Hybrid IC 's are used
for th e gain st ages .

. 01 pF CH IP CAPAC ITORS
For use with the 70 MHz

• • • • •

IF Board. Consists of seven . 01 pf.
• • • • 7.00

DEMODULATOR BOARD . • • • • • • • • • • • • • • • • • • • • • • • 40. 00
Thi s circuit t akes the 70 MHz cent er frequ ency sat el l i t e TV s ignals in
the 10 t o 200 millivolt range . detects them using a phase locked loop.
deemphasizes and fi lters the resul t and amplifies the result to produce
s ta ndard NTSC video. Other outputs inc l ude the audi o subcarrier . a DC
voltage proport iona l to the st rengt h of the 70 MHz signa l . and AFC
voltage cen tered at about 2 vo lts DC .

SINGLE AUDIO . . 15.00
Thi s ci rcui t recovers t he audio signal s from the 6. 8 MHz frequency . The
Miller 9051 co i ls are tuned t o pass the 6. 8 MHz subcarrier and the Mi ller
9052 coi l tune s for recovery of the audio .

DUAL AUDIO • • • • • • • • • • • • • • • • • • • • • • • • • 25 .00
Dupl ica t e of the s i ngle audi o but al so covers the 6.2 range .

DC CONTRO L • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 15.00

SPEC IAL SET OF FIVE BOARDS INCLUDING DUAL AUDIO (two single audio
boards) ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 100. 00

ALL PARTS AVA ILAB LE III STOCK

Toll Free Number
800-528-0180
(For orders only)
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"DOWN CONVERTERS"
1900 to 2500 MHZ Microwave Oownconverters

In Regards to you r request f or i nformati on concerning our microwave receiver . Thi s
recei ver ;s tunable over a range of 1900 t o 2500 MHZ approximately.and is intended
fo r amateur use . The local osci llator ;s vo ltage controlled (i .e .) mak i ng the I .F.
range approximately 54 to 88 MHZ For Your Standard TV Set Channel s 2 t~ru 7.

p.e . Board with Data

p. e.Board assembled and Tested with 2N6603 .

P. e.Board with al l chip caps solder on .

p.e.Board with all parts for assembly.

P. e.Board with al l parts for as sembly plu s 2N6603

P.e.Board assembled and Tested.

1 to 5 $1 5. 00 6 t o 11 $13. 00 12 to 26 $11. 00 27 up $9. 00

$30. 00

$49 . 99

$69. 99

$69 .99'

$79 .99

HMR II Oownconverter with power supply . antenna (Dis h) and all Cable for
Instalation.180 Day Warranty .

1 to 5 $150 .00 6 to 11 $140.00 12 to up $12 5. 00

Vagi Downconverter with Power Supply . Antenna (Yagi ) and all cab les for
Insta lation . 90 Day Warranty .

1 t o 5 $1 50. 00 6 to 11 $140. 00 12 up $125. 00

Vagi Oownconverter as above but Ki t . (NO CABLES) With Box.

1 to 5 $125 .00 6 to 11 $115 .00 12 up $100. 00

HMR I I Downconvert er as above but Kit. (NO CAB LES) With PVC .

1 to 5 $125.00 6 to 11 $115.00 12 up $100. 00
---- ------- - - ~ - - --- - - - - ----------------- - -- ~ - - - - ------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

~ p eci a l New St oc k Of Carbide Drill Bits.

1. 25lTrn 20 40 53 63
1.45lTrn 24 44 54 64
3.2nm 26 45 55 65
3.3nm 29 46 56 67
1/ 8 30 47 57 68
3116 31 48 58 69
5/32 36 49 59
7/32 37 50 60 Your Choice $1. 99
13/64 38 51 61
19 39 52 62

Toll Free Number
800-528-0180
(For orders only)
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"FILTERS"
Col l i ns Mechanical Filter #526- 9724-010 Model F45 5Z32F
455KHz at 3.2KHz Wi de . $15. 00
----- ------ --------- ---- ----------------- -- ---- ------- ------- ---------- ----------- ---- ---- -

At las Crystal Fil t ers
5.52-2.7/8 5.52MHz/2.7 KHz wide 8 pol e
5.595-2 .7/8/U 5.595MHz/2. 7KHz wi de 8 po le upper s ideband
5.595-.500/4/CW 5.595MHz/.500KHz wide 4 pole CW
5.595-2 .7/LSB 5.595MHz/2. 7KH z wide 8 pole lower s ideband
5.595-2.7/USB 5.595MHz/2 .7KHz wide 8 pole upper s ideba nd
5.645-2.7/8 5.645MHz/2.7KHz wide 8 pole
9.0SB/CW 9.0MHz/ 8 po le sideband and CW

Your Choice
$12.99

Kokusai Electric Co. Mechani cal Filter #MF-455-ZL-21H
455KHz at Center Frequency of 453.5Kc Carrier Frequency of 455Kc 2.36Kc Bandwidth

$15.00
--- -- ----- -- -- ------- -- ---- ----- --- ---- --------- ---- ---------- ----------------------- ----- -

Crystal
Nikko
TEW
Tyco/CD

Motorola
PTI
PTI
CD

Fil ters
FX-07800C
FEC- l 03-2
001019880

4884863BOI
5350C
5426C
Al0300

7.8JjHz
10.6935
10 .7MHz 2 pole 15KHz Bw. Mot orol a #48084396KOI
Thru #48D84396K05
11 . 7MHz 2 po le 15KHz Bandwidth
12MHz 2 pol e 15KHz 8andwid t h
21.4MHz 2 po le 15KHz Bandwidt h
45MHz 2 pole 15KHz Bandwid t h (For Mot orol a
Communications equ i pment)

10.DO
10.0D

4.00
5.00
5.00
5.00

5.00

------------------------ ------------- ----------- -- -- ------ -- -------------------------------

Cerami c Fi lters
Murata BFB455B 455KHz $ 2.40

CF M455E 455KHz +- 5.5KHz 6.65
CFM455D 455KHz +- 7KHz 6.65
CFR455E 455KHz +- 5.5KHz 8.DO
CFU455E 455KHz +- 1. 5KHz 2.90
CFU455G 455KHz +- 1KHz 2.90
CFW455D 455KHz +- 1KHz 2.90
CFW455H 455KHz +- 3KHz 4. 35
SFB455D 455KHz 2. 40
SFE10.7 10.7MHz 2.67
SFG10.7 MA 10.7MHz 10. 00

Clevite TO-OIA 455KHz 5.00
TO-02A 455KHz 5.00

Nippon LF- B4/ CFU4551 455KHz +- 1KH z 5.80
LF- B6/ CFU455H 455KHz +- 1KHz 5.8D
LF -CI8 455KHz 10. 00

l ak in CF455A/BFU455K 455KHz +- 2KHz 4. 80
Matsushira EFC- L455K 455KHz 7.00

ROTRON MUFFIN FANS Model Mark 4/MU2Al
These fans are new factory boxed lI5vac at 14watts 50/60cps. Impedance Protected-F
CFM is 88 at 50cps and 105 at 60cps. $ 7.99
---------- ---------- ------------ --------- ------------- -- --- -- ----------------------------

SPECTRA PHYS ICS INC. Mode l 088 HeNe Laser Tubes.
Power output 1.6rnw. Beam Dia . . 75mm. Beam Oir . 2.7mr . SKv starting voltage
68K ohm lwat t ballast IOOOvdc +-100vdc 3.7ma. TUBES ARE NEW $59.99
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"AMPLIFIERS"
AVANTEK LOW NOISE AMPLIFIERS

Models UTC2- 102M AP-20-T AL-45-0-1 AK-lOOOM
Frequency Range )0 to 200MC 200 t o 400MC 450 to 800MC 500 t o 1000Me
No ise Fi gure 1. 5d8 6.5dB 7dB 2.5dB
Vo ltage +15vdc +24vdc - fivdc @ +12vdc +1 2vdc @ -12vdc
Ga i n 29dB 30dB 30dB 25dB
Power Output IdS Ga in +7dBm IdS Ga in +20dBm ldB Ga in - 5dBm IdS Ga i n +8dBm
Price $49.99 $49 .99 $49 .99 $69.99

Mini Circuits Double Balanced Mixers

l-Iodel RAY-3
Very High Level (+23dBm LO ) 70KHz to 200MHz LO,RF ,OC to 200MHz IF
Conversi on Loss ,dB One Oct ave From Band Edge 6Typ. /7 .5Max . Tota l Range 6.5Typ . / 8Max .
Isolation,d8 Lower 8and Edge To One Decade Higher (LO-RF/LO- IF) 55Typ. /45Min. Mid . Range
(LO-RF/LO- IF) 40Typ . /30Min . Upper 8and Edge To One Oct ave Lower (LO- RF/LO- IF) 30Typ . /
25Min .
Price $24. 99

ModeI TSM- 3
Standard Level (+7dBm LO ) . l MH z to 400l-IHz LO , RF, DC t o 400MHz IF
Conversi on Loss,dB One Octave From Band Edge 5.3Typ./7.5Max . Tot al Range 6.5Typ. /8.5Max .
Isolation,dB Lower Band Edge To One Decade Hi9her (LO-RF/ LO-IF ) 60Typ . /50Min. Mid. Range
(LO-RF/LO-IF ) 50Typ./35Mi n. Upper Band Edge To One Oct ave Lower (LO-RF/LO- IF) 35TYP. /
25Min.
Price $11. 99

Hewlett Packard Linear Power Mi crowave RF Trans i stor HXTR5401/3583 1E

Col lector Base Brakedown Voltage at Ic= lOOua 35volt s min .
Col lector Emitter Bra kedown Vo l tage at Ic=500ua 30vo lts mi n.
Col lector Cutoff Current at Vc b= 15v lOQua max .
Forward Current Transfer Rat io at Vce= 15v , Ic=15ma 15min,40typ, 125max
Transducer Power Ga in at Vce=18v . lce=60ma ,F=2GHz . 3dBmin,4dBtyp
Ma ximum Avai lable Gain at Vce= 18v . Ic=6Oma .F=l GHz /F=2GHz 14dB typ ,8dB typ
Price $29 .99

Motorola RF Power Amplifier Modules

Model MHW612A MHW613A ftiW710 MHW720
Frequency Range 146 to 147MHz 150 t o 174MHz 400 to 512MHz 400 to 470MHz
Voltage 12. 5vdc 12. 5vdc 12. 5vdc 12 .5vdc
Output Power 20watts 30wa tts 13watts 20watts
Minimum Gai n 20dB 20dB 19.4dB 21dB
Harmonics -30dB -30dB 40dB 40dB
RF Input Power 400mw 500mw 250mw 250mw
Pr ice $57.50 $59 .80 $57 .50 $69 .00

Toll Free Number

~~ electrolUcl800-528-0180
(For orders only)
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"TRANSISTORS"
WATKINS JOHNSON WJ-H62 3. 7 t o 4.2GHz Communication Band Double Balanced Hixer

SSB Convers ion Loss 4.9dB Typ. 6dB Max. fR 3.7 to 4.2GHz
5.5dB Typ. 6.5dB Max. f I DC t o 1125HHz fL fR

fI BBOMHz fL fR
SSB Noi se Fi qure fR 3.7 to 4.2 GH z

4. 9dB Typ. 6dB Hax. f l 30 t o 11 25MHz fL fR
5.5dB Typ . 6.5dB Hax. fl B80MHz fL f R

$100.00

I-Port

Isol at ion
fL at R
fL at I

30dB Hi n. 40dB Typ . fL 2.8 to 5.35GHz
25dB Hi n. 30dB Typ. fL 4.5 to 5.35GHz
20dB Hin . 30dB Typ . fL 3.6 to 4.5GHz
15dB Hin . 25dB Typ. fL 2.8 to 3.68Hz

Conversion Compression IdS Max . f R level +2dBm
Flatness .2dB Peak to Peak Over any 40MHz Segment of fR=3 .7 to 4.2GHz
Third Order Inpu t Int ercept +lldBm fR I=4GHz fR2=4. 0IGHz Both at -5dBm fL=4.5GHz
Group Time Delay . 5ns Typ. . 75ns Hax. fR3. 7 to 4.2GHz fL 34BOMHz @ +13dBm
VSWR L- Port 1. 25:1 Typ . 2.0 :1 fL 2.8 to 5.35GHz

R-Port I. 25: I Typ. 2.0: I fR 3.7 to 4.2GH z fL fR
1.4 :1 Typ . 2.0 :1 fR 3.7 to 4.2GH z f L fR
1. 5 :1 Typ . 2.0 :1 f I=IOOMH z
1.3 :1 Typ . 2.0 :1 f l=500MHz
1.8 : I Typ . 2.5 : I fI =11 25HHz

RF TransistorSGS/ATES RF Transistors
Type . BFQ85
Col lector Base V 20v
Collector Emitt er V 15v
Emitter Base V 3v
Col lec tor Cu rrent 40ma
Power Diss ipat ion 200mw
HFE 40min. 20Omax .
FT 4GHZ mi n. 5GHz
NQise Fiqure IGHz 3dB Ma x.
Price $1. 50

BFW92
25v
15v
2.5v
25ma
190mw
2Omin . 15Omax.

ma x.1.6GHz Typ .
500MHz 4dB Typ.
$1. 50

Motorola
HRF901
25v
15v
3v
30ma
375mw
3Omi n. 200max .
4. 5GHz t ypo
IGH z 2dB Typ.
$2 .00

2N6603
25v
15v
3v
30ma
40Dmw
30m;n. 20Omax .
2GHz mi n.
2GHz 2.9dB Typ.
$10 .00

National Semiconductor Vari able Voltage Regulator Sale !!!!!!!! !

LM317K
I. 2 to 37vdc
I. 5Amps
TO-3
$4 .50

U1350K
I. 2 to 33vdc
3Amps
TO-3
$5.75

LH723G/L
2 to 37vdc
15Oma.
TO- 100/TO-116
$1. 00 $1.25

LH7805/ 06/ 08/ 12/ 15/ 18/ 24
5~ 6 ~ 8,12,15 .18.24vdc

lAmp
TO-220/TO-3
$1. 17 $2.00

P &B So l id Sta te Relays Type ECTIOB72
5VOC Turn On 120VAC Contact 7Amps
20Amps on 1O"xlO"x. 062" Alum .Heatsin k with
Sil icon Grease $5.00

*May Be Other Brand Equivalent

Toll Free Number
800-528-0180
(For orders only)
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"MIXERS"
WATKINS JOHNSON WJ -M6 Double Bal anced Mixer
LO and RF 0.2 to 300MHz IF DC to 3DDMHz $21. 00
Convers ion l oss (SSB) 6. SdB Ma x. I to SOMHz

B. SdB Ma x. . 2 to 300MHz WITH DATA SHEET
Noi se Figure (SSB) same as above

B.SdB Max . SO to 30DMHz
Convers ion Compress ion . 3dB Typ.

NEC (NIP PON ELECTRI C CO . LTD. NE57835/ 2SC 21 50 Mi crowave Transi stor
NF Min F=2GHz dB 2.4 Typ. MAG F=2GHz dB 12 Typ. $S. 3D

F=3GHz dB 3. 4 Typ . F=3GHz dB 9 Typ.
F=4GHz dB 4.3 Typ . F=4GHz dB 6. S Typ .

Ft Gain Bandwi dt h Product at Vce=8v, Ic=IOma . GHz 4 Mi n. 6 Typ.
Vc bo 2Sv Vceo IIv Vebo 3v Ie SOma. Pt . 2SOmw

UNELCO RF Power and l i near Amplifier Capacitors
These are the famous capac itors used by all the RF Power and linear Amplifi er manufacutures
and descri bed in the Mo to rola RF Data Book.
10pf 22pf 30pf 40pf 10Dpf 2S0pf I to lOpes . . 6De each
13pf 2Spf 32pf 43pf 120pf B20pf II t o SDpcs . . 50~ each
14pf 27pf 33pf 62pf 180pf SI to 100pcs. .40e each
2Dpf 27 .Spf 34pf BDpf 2DOpf

NIPPON ELECTRIC COMPANY TUNNEL DIODES $7.S0MODEL IS2199 IS22DO
Peak Pt . Current rna. Ip gmin . 10Typ . l Imax. 9min. 10Typ. 11max.
Vall ey Pt . Current rna. Iv 1.2Typ. 1. 5ma x. 1. 2Typ. 1. Smax .
Peak Pt . Voltage my. Vp 9STyp. 12Omax . 75Typ . 9Dmax.
Projected Peak Pt. Voltage mv. Vpp Vf=lp 48Omin. 55DTyp . 630max . 440min. 52DTyp. 600max .
Series Res . Ohms rS 2.5Typ . 4max . 2Typ. 3max.
Terminal Cap. pf. Ct 1. ?Typ. 2max . 5Typ. 8ma x.
Vall ey Pt. Voltage mv. VV 37DTyp. 35DTyp.

FAIRCHILD / DUMONT Oscil l oscope Probes Model 4290B
Input Impedance 10 meg. , Input Capacity 6. 5 to 12pf., Divisi on Rati on (Vol t s/Di v Factor)
10:1, Cable Length 4Ft. , Frequency Range Over 100MHz .
These Probes will work on all Tektroni x. Hewl ett Packard. and other Osc i l loscopes .
PRI CE $4 5.00

fo'OTDRDLA RF DATA BOOK

List all Motorola RF Trans i stors / RF Power Amplifiers , Varactor Di odes and mu ch much
more.

PRICE $7 .50

Toll Free Number
~~ electroIVcl800-528-0180

(For orders only)
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"SOCKETS AND CHIMNEYS"
ElMAC TUBE SOCKETS AND CH IMNEYS

SKIIO Socket $ POR SK626 Chimney $ 7.70
SK406 Chimney 35.00 SK630 Socket 45 .00
SK416 Chimney 22.00 SK636B Ch imney 26 .40
SK500 Socket 330.00 SK640 Socket 27.50
SK506 Chimney 47.00 SK646 Chimney 55 .00
SK600 Socket 39.50 SK711A Socket 192. 50
SK602 Socket 56.00 SK740 Socket 66.00
SK606 Chimney B. BO SK770 Socket 66 .00
SK607 Socket 43.00 SK800A Socket 150.00
SK610 Socket 44.00 SK806 Chimney 30.80
SK620 Socket 45.00 SK900 Socket 253 . DO
SK620A Socket 50.50 SK906 Chimney 44.00

JOHNSON TUBE SOCKETS

124-115-2/SK620A Socket $ 30 .00 124- 113 Bypass Cap. $ 10. 00
124-116/SK630A Socket 40.00 122-0275-00 1 Socket

(For 4-250A,4-400A,3 -400l , 10.00
3- 500l) 2/$15 .00

--- --- --------- ------- ---- --- ------ -- ----- -------------------------- ----------- ----- --- ---

430pf
470pf
510pf
560pf
620pf
6BOpf
820pf
1000pf/ .00Iuf*
1800pf/.00IB uf
2700pf/.0027uf
10,OOOpf/ . 0Iuf
12,OOOpf /. 01 2uf
15,OOOpf/.015uf
!B ,OOOpf/. 018uf

CHIP CAPACITORS
.8pf
Ipf
I. l pf
1.4pf
I. 5pf
I.Bpf
2. 2pf
2.7pf
3.3pf
3.6pf
3.9pf
4.7pf
5.6pf
6.Bpf
B.2pf

PRICES: I to 10 
II to 50 
51 to 100 -

IOpf
12pf
15pf
18pf
20pf
22pf
24pf
27 pf
33pf
39pf
47pf
51pf
56pf
68pf
82pf

.99¢

. 90¢

.80¢

101 to 1000
1001 &UP

100pf*
1I0pf
120pf
130pf
150pf
160pf
180pf
200pf
220pf*
240pf
270pf
300pf
330pf
360pf
390pf

.60¢ * IS A SPECIAL PRICE:

. 35¢
10 fo r $7.50
100 fo r $65.00
1000 for $350. 00

------ --- ------- ---- -- ------ --------- -- -- --------- ---- -------------- --- ----- ._-------------
WATKINS JOHNSON WJ-V907: Voltage Contro lled Microwave Oscil l ator $110.00
Frequency range 3.6 to 4.26Hz, Power ouput . Min. lOdBm typi cal, BdBm Guaranteed.
Spurious output suppression Harmon;c (nfo) . mi n. 20dB typical . In-Band Non-Harmoni c. min .
60dS typical, Residual FM, pk to pk, Max. 5KHz , push ing fact or, Max. 8KH z/V, Pulling figure
(1 .5 :1 VSWR), Max. 60MHz , Tun ing voltage range +1 to +15vo lts, Tunin g current , Ma x. -O .lmA,
modu lation sensitivity range. Max. 120 to 30MHz/V, Input capaci tance, Max. l OOpf, Oscill ator
Bias +15 +-0.05 volts @ 55mA. Max.

Toll Free Number
800.528-0180
(For orders only)
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"TUBES"
TUBES PRICE TUBES PRI CE TUBES PRI CE

2E26 $ 4. 69 5721 $200. 00 8462 $100. 00
2K28 100. 00 5768 85 .CO 8505A 73.50
3B28 5. 00 5836 100.00 8533W 92. 00
3-500Z 102.00 5837 100.00 8560A 55. 00
3- 1000Z/8164 300.00 5861/EC55 110.00 8560AS 57.00
3CX1000A/8283 200.00 5876A 15. 00 8608 34 .00
3X2500A3 200.00 5881/6L6 5.00 8624 67 .20
4-65A/8I65 45 .00 5894/A 45 .00 8637 38 .00
4- 125A/4021 58 .00 5894B 55 .00 8647 123. 00
4- 250A/ 5022 68 .00 6080 10.00 8737/58948 55 . 10
4-400A/ 8438 71.00 6083/AX9909 89 .00 8807 1000. 00
4-400C/677 5 80.00 6098/6AK6 14.00 8873 260. 00
4-1000A/ 8166 300 .00 6115/A 100. 00 8874 260.00
4CS250R 69 .00 6146 6.00 8875 260 .00
4X150A/7034 30.00 6146A 6.50 8877 533 .00
4X1500/7035 40 .00 6146B/8298A 7.50 8908 12. 00
4XI50G 50 .00 6146W 14.00 8916 1500 .00
4X2508 30 .00 6159 11.00 8930/X651Z 45 .00
4CX250B/7203 45.00 6161 70 .00 8950 10.00
4CX250F/7204 45 .00 6291 125 .00
4CX250FG/862 1 55 .00 6293 20 .00 68K4C 5.00
4CX250K/ 824 5 100.00 6360 4.00 60Q5 4.00
4CX250R/7580W 69 .00 6524 53 . 00 6FW5 5.00
4CX300A 99.00 6550 7. 00 6GE5 5.00
4CX350A/ 8321 100.00 6562/6794A 25 .00 6GJ5 5.00
4CX350FJ/8904 100 .00 6693 110.00 6HS5 5.00
4X500A 100.00 6816 58 .00 6JB5/6HE5 5.00
4CX60OJ 300.00 6832 22 .00 6JB6A 5.00
4CXIOOOA/8168 300.00 6883/8032A/8552 7.00 6JM6 5.00
4CX15008/8660 300.00 6884 46 .00 6JN6 5.00
4CX3000A/8169 300.00 6897 110.00 6JS6B 5.00
4CX5000A/ 8I7 0 400. 00 6900 35.00 6JT6A 5.00
4CXI 00000/ 8171 500 .00 6907 55 .00 6K06 5.00
4CX1 5000A/ 8281 700.00 6939 15.00 6K66/EL505 5.50
4E 27/ A/ 5-123A/B 40. 00 7094 75 .00 6KM6 5.00
4PR60A 100.00 7117 17 .00 6KN6 5.00
4PR60B/ 8252 175.00 7211 60.00 6LF6 6.00
KT88 15. 00 7289/3CX100A5 34 .00 6LQ6 6.00
OX362 35.00 7360 11.00 6LU8 5.00
OX415 35 .00 7377 67 .00 6LX6 5.00
5728/T160L 44 .00 7486 75 .00 6ME6 5.00
811 10. 00 7650 250 .00 12JB6A 6.00
81IA 13.00 7843 58 . DO "WE ARE ALSO LOOKING FOR812A 15. 00 7868 4. 00 TU8ES NEW/USED E CT~ '813 38.00 7984 12. 00
4624 100.00 8072 55 .00 WE BUY SE LL OR TRADE4665 350.00 812 1 50 .00
5551A 100. 00 8122 85 .00
5563A 77 . 00 8236 30 .00
5675 15. 00 8295/PLl72 300.00

NOTICE ALL PRI CES ARE SUBJE CT TO CHANGE WITHOUT NOTI CE I r 11111 11 11' 1 1 111' 1 1 1'" 1 1 ' I I III I I I I
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

Toll Free Number

~~800-528-0180 electr°tUcl(For orders only)
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"MICROWAVE COMPONENTS"
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editor A"em~l.. US.OO
(lI'ljlIif11 minimum III 4K lor £IA ,Ius US"
lou'"l
1102 Tiny Blilc Soure. li i\inV SII.OO
SlIper Mon~lI" V2 011 s--ca Ullilll S2t.

Super Color S·100 Vitfeo Kil $129.95
~ II 256 • 192 t.gI'I resolution color
0'0IIlfMc:$. 6847 W1Ch II d1sp1iy mocles c:ortIClUIer
COllffollllcl~ mapped . 11( AAN~.

ble lo6lO;: $-100 buS1802, llOllO llOO5. Z811 e«
Oult..: hnl lo...~.II..1 ,rlell' --IIII.,11
'''If1m.

Ell II Maptef Kit $24 .95
I"IuOS IfJIO Ett II pnMllI"ll Super Ett 4-4 Iflll~ pon
P'!s 5-100 bus~SIOfl tw'" Super h ·
PIll_I HIIQI'lIflllIooo Iddrm dISplays , sIiIte
¥Cl mocle tEO s opbonll Sl l ,.,Type-N-Talk by Votra ,

Tert to speed syrrlllesiur witll INllim·
lied wotabulary. buill·ln text 10 $peedl
l igoritllm . 70 to 100 bit s per Sealnd
speedl synllleslllIr. RS232C inlerlace
S3-C5 .1lO.

Anew enl!JncelI~ 01$oI1tf hsic now Ne.o ""proved tJS1ef wrsoon mclullInv ..
IVllllble Ouest ..1S Ihe 11'51 compl ny _btf In(I~ ....lmiltll .,.,J11Iet.
worldWIde 10 stup I lull SIZe BasH: IGf 1802 Also. an e~dUSIW use. Ix+l;)fl(ll!lle commlflll
Si'SlemS Acomplete lund oon Supe. Blsle b'y Iob'll"j
lion Cenk. r md ud,"" ! loa1'~ pom1capatnll!y Se<i ~l and Parallel 110 ,neluded
Wi th sc'e nlilic no tat ion numbel .a nge Su,,, Bl1ie on Cauene S5S.llO.
-' In"), 31 bilmleOl' - 2 ,11000: mufti dim
IIll~S . sUing 1rf3YS; sl''''g Jr\Inlp\llaloon :as·
sette II{) ,~ lno Ioid, OOH: . lLlti and ITI,I .

dille taoouaoe IlfOOrtmI: ¥Cl 0VCf 7~ SIIte-.
_ . 1uncl:'OflS n uPelllll)llS

180216K Dynamic RAM Kit $1 49.00
hpandable 10 84K HIdden relresh wrJocks uplo 4
MHt w110 wa~ sl. lllS Addt 161< RAM$2'5.00
n ny 1llIsie EJ11fl111H1 on Casselle SlS.111
(Allcled _lids Inclucle SIrInvw. Arf1y. CII'
sene l'O etc·1 $-100 4-sloI eoprslOll $ 99S
Super Monib' VII Souoa Ushng $l S 00

RCA Cosmac 1802 Super Ell Computer $106.95
CompR l lull'S Ildofe JOU deacIe 10 buy lIlY plus fad 1 I j'"
0Ihef COllllJOMf· Therl IS no 0Ihef conputef 011 ted IIlll dtp Ur;Je. 01>
IhI m.lId kll1~ NIl rqs II III desi ....... blN- tloIrIl~ IlfO"'Idt ouIp:Iln opbORIl ....
IltsofIII __ fl fllf so"tllu oone, The Super .. leN IlI*nI 1llell IS I 44 IMO --."
EN IS I snIIi SlI'9Ie tloIrIl t:OIIIPU':!f Nt lloes COlO_ sloII fllf PC cardsn. 50 IMO comtC·
~ llil mlflO'S 111$ Ill'" • ~ CllfnIl'Jler fllf !Of $lOt lor IIle Qual Suo«~ 80trll
lrllnlllQ ifill 101 IWlWlO lJfODfJfllfTW"l ""II 11$ ~ sullll'Y n sockets lor ... lC 's .e ...
mld'''ne IlllgllaQe and yt'I rt IS~ ezpMdell clulled IIlfIe potl! plusad~ 121 1lO· 1IlS!r\ll:'
wllh Iddllloftil mtfll0fY. Full Basi~ , ASCIt loon manual whICh now IIdooes O¥f)f 40 pg. , III
bybNnl1. video ~~Irtd.. ,e."ratlon. etc. softwlre mlo lflclull,ng I senes 01 ~s 10
Belo 'e you buy <lOO1II•• smlll comp;lle., see ~ ~ help get you st.1 r1ecl IIIllI music proorl m Ind
Includes III. lo1lowing Iealu.es: ROM fIKIn~ o.. g' llIhlt$ ta.get game . MiII1Y schools llid unlv~"
State Ind Moll e dlsplil'\'S S4ngle slep Opbonal s<bes are uS<"Il llle Super E ~ I U course ot stucly
IddfeS~ dIsplays: Power Supply: AudIo' Amplifier OE M'. uS!! It lor 1'lln'''Illnd R&O
IflllSpeakeI. Fu~ sod<eltd 10l 1ll IC'S:Real toSl Remembel , olller oontpIlllf'S onlyoller Super EI
of II Wl nanty repairs. Full documentlbOn INlufeS atllddl1JOllll COSl Ot fI(II at II. Comp..-t
The Super n 1'ldulIl!$ 1 ROM morDlf lor pro- Ilefote \'Ill -r. SiIJer EI II Sll1& .95. HI'"
OfMIaclonO edIlI'lOnlelltlCU!JOllW1ltl SIllGU "'rwn ",b'" $I .ts . lno..uons .,.....
STEP tal " .._ 'r'." ,IIIIlId'I IS IlOl ... : .115;~CMiIIIl.... " oO,,,' -.. _"-,duOelll'l oII'>ers II lilt NIne pntt we U IGLl g,as. ,. .... . . xo..-t-
ST£P JOU Clln see llW lflOllll'OOIS$O d'lIp~ _ Cabn!l:.~ IIIll SIlk saerntd . .....
Dfl\I W1ItIIIle OIaI lll1llress n dill bus 100m 101 .5 5-100 lloM<ls IIld 110_ SllllPlJ
~ 1Ielllre Iflll Jfte>' ~1!alIlIlO Ill- $S1.•. IliCadIllleo'l.-.ySft'lflilSCI.II5.
Slnll:bons Also. CPU eeeen IIlSIrUCbon cyde All kits n opbOl'lS lisa CllI01lIeteIf ISSeIlIbItd
...1 decoded ilnd IllSllI~ 011 8 lED """e.tIOf'S Iflllleslecl
An RCA 1861 ,iIleo gf1p1Oin d1,p llkJws ~ou to Oun1ll. .. ,UOllw11I ptlbllClllJOn lor 1802 een-
COfIfI(!ctlo ~ou.ownTV wllllll"nelJlCflSlVe v'deo pule. use.s IS "'ll llbl~ b~ .subsCflpl,on 10'
modulator 10 do a,aphlcs 1M games , The'e IS a $1 2.00 pe' 12 ,"sue. , S,ngle ISSUes 51 ,SO. I. ·
ipetklf1'f11em includ ecllOf . "bnO your own sues ' ·12 bound S16 50
muSlC Of USlflQ man~ music pfO'l rams a;'eacly Free 14 page brochure.
wnllen The speaker il/llplrt,er may also be used
10 d~ reli1'\'S lOt COflIfIll ptlflJOS!:S of complete Su per Elf system.
A 21 key HEX ~rlI rducles 16 HEX~ Moews Vocko GfIll/IICS S3 .SI . G..-neslflll MIZS>C

S300. O'llP 81n1qmo S551.

Super Expansion Board with Cassetle Interface $89.95
Thos IS~ III~ vM' lhos boinl rqs flOI'IIS CIIn be IlSIll W1ItIIIle .... Si'l'e lldn
bMlllesqled II -.,. ,. II cle:o:le ho* \'OIl 10 ISlNIe IlfllQf1I'I'I buDS....-:ldY,"'" l01ooo WIllI
..... ~OCIbonecl n.es.,.- flpl IIJOIIoM SIflOIemo "\'OIl~IJIt Slop.- E._"
_ ...... UIll leN ....... lWI luIy Iddress- ~ n '-'" ..... lie morDlf 1$ .. n
IbIe lflVwhere lfl 64~ ""d'I bl"ft.... """iOf', pro- 'Ul'II'IlIlIllllhe ptl$h of 1 bulloll
IK'I ifill J _elIl IftIIflKl PflMSIOfIS~ 0lrIef on boanl OCIM" . IfIdude Paf111t1 t.....
been made lor III oee- opbons on tht! UtI'Ie ... Oulpul I'DrtI WIIh lull lIJfli~u ThIy
bNfd I nd rt ets n..~~ ...10 ee I'Iafllwood cabtnel allow easy conrleC!lOn ol In ASCII keytlo;lfll lO lhl
Ilo"ll5'll~ e e SuperU Theboard indud~ SI01~ Inpul l1O rt, AS 2'32 Ind 1CJ 1M Cumin! l oop 10'
10' up 10 61< 01 EPROM (2708, 2758. 2716 o. n lelel)'pe Of other device a/l on board 3M rty<lU
21161ami 'S lull, SOCke1ecl EPROMtIIn be used nelld mo'~ memoryth e.e Ifl lwo 5·100 slol.IOf
IOf the monlIO. ifill Tm~ Ilas,c or othe. ptlfllOSIS $!abC flAM Of villeo llolfll~ Afso 1 11( Super
... II( Sup_110M MOIIi1of S19.95 'S ilVllllble IS MOfUlOf ~1f'SOlIfl 2 ""th villeo dfMf IGf tunCIPI'
.. on bNflI llpbOn In 2108 EPROM """" Ills bIlo1y l1osDlaI' WIIh T>ny 8I:Slc .... VI6eo IIterlace
been ~og...-nmecl WIIh I Il'"OOf3l'l IoJcI«' I bolI.d hRIltl llO ..... SUS. lIS 2'32 Stl .511.
eclolof ifill error thedllnlj mutb ~Ie CIISSeIte m 211 MIl Ilf SI ts. S-100 Stl ,511 , A 51,.
fNd wnte SQIlwft , lltlocalJble lZSe1le !lie) I 181 _ nbbOII t:lilIIl! IS ..... ill
IOIOO.-eort Sl lllronl Qual "1IlCIuks~ S15.25 lor Ci5Y COlO"""~ 1IW s.,.
~ nl fNllouI , bIod fIIlM ta(IJbIi~ nl fi n IIle Slop.- h , _ ... Ban.
"'lIeo O'CJIcsdfMf _ '*'!urog QIfSOI IQaII '- SlwlY b ko'lIle COl' 'l*tI'~ tser

Quest Su per Basic V5 .0 . .........YQlI~ Suootrl
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Niead Battery FillrlCha'ller Kit
Ope", SJoOnll! te% lll:ilt -on t hokl. chafoe
• .., Il>en CNIrge> _ UCl , IM.. one _rt w'tuN
P1f1S ¥CllflS1"utIOl'S " .95

Rocllwell AIM 65 Compuler
65112 bIisell SIllQIe IloartI MIl U ASCI~
.., 20 tllUnn IIermII po'flIef 20 OW. ........
men:~. ROM Il'IOI'IIIOI , II.,-~
StlO$ ,OI. 4K veIllon Stl5l l e 4K Assemble.
SIS.DO 8K B-.:I~ $100 ,110

SoeaIl $fIlIII pl.JWef WWf lor ,""'55 zssem WI
t.-.ne $54.00. Compll.'le AIM65 .. thm bne!case
wlln pow~ , suppl~ «99.00. Molded plaslic
&"lClosure to III boIh A1M65 lrIl! POWef SUWf
147,5(1 . Spew! PiItbQe Pr.i:e 4K ,!,1 M, IlK 8aslt.
power suPply. C1tMne1 WUIO,

,"M65-'KIM.'VIM.'Suptf EW 44 IMO up_
oo.-tl. 3 IIrNli! and 1 "'* DuS btl plus 3
IXh llCkll . S22.95.

60 Hz Crystal TIme SlSeKit $4 .40
eor-ls llogIal doW; lrom 11.; lone~
10 trystJ!1lmt~ . l),,~o"O ICanCY

Video Modulator Kit $9.95
e-t TV set no I hoIIlJ-'*f fI'OfllIOf • 0
1IItcInQ .....~. 101 .. ,... Il$ITUC

MlIhl-yoll Computer Power Supply
8v S Imp. ~ 18~ ,S ""p Sv t 5 amp, 5v
5 ilffIP, 12v 5 amp , - 12vopllon - 5v, ± 12v

Ire re~ l l led Basic Kil $3S.9S. K~ wllh chaSSIS
Ind I II ha,d... reSSl.9S. Md 55.00Shl ppWlg Kil
ot h••dwa re $1 6,00 . Woodgra ... tIIS!! $1 0 00,
51 50 . hlpp,"Il
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Santa Clara . CA 9MlS4

Will calls: 2322 Walsh Aye .
ELECTRONICS (408 ) 988-1640 TWX 910-338-2139

..60 sa...Ny . 1Iifll'l ' llI. 11m line ~rts 0II1f hClol"j tesltd
Gu¥"'~ money~~ OUlllily lC"s IncI_ compo-

INTEGRATED CIRCUITS nents "llCtory prices

._~..'..-'-' ..,...
'u..",.....-'..-.,...,....'.."""'.""...."LS'"""'",....,..",.." ...,...",..., '..,,,..ro.. 'u •
'''''''''..., ."
'........'U_
'''' ......'-'.." ., '.' .

PROMEraser
~~PAOM~ U1 . 50

(....., t.neo SM.5G1 6 PACJt,I~ QSH.\
UL~ S1l 51 IMIII t.neo $101.501

Z80 Microcomputer
16 bit LU , 2 t.-1I: cb;It; . 21( AAN , ROM Ikwd
!Ioird $lei E.lO!llenI lor c:ontral 8lR 80alll
m .51. ful M $9'-l111 . Montor SlD IO.~
Supply KJI S3S,lllI , n ", lnic I3CI. IO

S-100 Compuler Boards
8KStal.c Godbool Erono IIA M 149 00

16KStallC GOdllOul Econo XIV Kll l 69 00
24KSIIIO: GOdllOul Econo XX-24 KoI 41400
32K Slat.c GOdboul Erono XX·32 K~ ~3700

18f; Dy..... o: RAM Kil l 89 00
32K DyllA"llic RA M K~ 326 00
64KDyf\llmo: RAM K~ 399 00
Vljeo Interlace Kt $1&I .lIO
COIof V(leo Kt 129 95
811C Update Mastef Manual $79.95
Camp IC _ $8!ICYII . 2 VOl fetonnce
guo:te lMrS l ,OOOQllSS ...... er f,"~e

~ I'Iflluf'I I9Bl~ 005. S-4 75.

Modem KlI $60.00
SU1e oIlh1~. 0flII •ans_. No lUfWlQ neces·
sal"j 103 l:llfflPI1ll:lk! 300 bau:I lne~

acousl lC couple. planS mcludtll Bd Only
$17.00 Artde III JuneR~!Q f .illctfM>CS
Gremlin Color Video Ki t $69.95
32 ~ 16 IlphiliflUmeflcs alld grOlj)hlCS. up 10 e
ooIors w,m 6847 ctllP; l K RAM It EOOJ ~ugs

,nto Super EM 44 pm buS No h'Oh'es Q'lPh>cs
On bolI.d Af Moclulalo. Krt Stl 9S

- _ .-""- ." _....., .." _..,
". " ....'.. I. _...,,.,., ...... ---
~''''';':: ' ."" ... - ......... "..,. ..."... .- ..

, .. " """" >.... """. , .. '""'" ."., ".,,,,, ,., ""',,. '",'" ".... '" "'",,. ..'" ",I>' ,,, '"'''' ..
" 0 , .", 1" ::m :~ :;:
"\: :~' l~ -." ,..

"!'!!!!'!!'!~••••~• •"....'._• .••m.'_ ;..~~;;;;;;;;;;;;;;:.

TEAMS: IS .OO mi• . onl.r U.I. F.-.s. CallI rtli••lI11IU ' ''' 111 FREE: lind tol yo.. UPf 01 o.r NEW 1111
111.111111.. . ..kAl1I. rlunl ... MUI,r til,,... I;""". 11 .00 I. u r..;. " tlolI.l . QUEIT CATALOG Itcl.d. "It 111m,
"11'": AU S'I'o. C.O.O.lll.1lG 1111•. onl.r . .
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$24.95
$29.95
$29.95
$2U 5

Try YOur hand 81 bUilding the nnest look 'ng ClOC k on me
market lis salm Itn lsh aooccee etummcm case lOOkS great
anywhere. wil lie SI X 4 " LED d,g llS crov.oe a hIghly readable
d Isplay ThIS IS a complele k ll , no e xt-a s needed , and " only
take s 1-2 hOUfS 10 assemble Your cho ice 0 1 case colors
sli ver, gold , b lack (spec lly)
C lock krt. 1212 4 ho ur. DC-S
Clock WIth 10 rmn lD uener. 12124 hour, DC-lO
A larm ctcc «. 12 hour o n ly, DC-8
t2V D C ca r crock. DC-?

CLOCK KITS
Yo", _ la.......' .,.... Ono< 7.000 Sold 10 0 ...IM _ "I _ ,OU" _~

For Wifed and tested c locks add $1000 to k it price
SPECIFY 12 OR 24 HOUR FO RM AT

s.-. 5Ie"'''
" super wns.!,." ampl.
h e ' ..hocll ..,II poe ' UP'
pon o1t09 It 15 ._, Gt
10< monol<W'll'lQ ~y-.

room or.S gene<11 pur_
P""'" .mpM,.... Full 2 w
rms ""!pu! f~ on 6 to
15 VOll, uoel' 6- 45 onm_.....
Comple' • • ,t 8N·9

n ,IlS

lH 811"", Kn
A o,e.' .1le<>IoOtl g ....
, ... "nOCh a lle ,nalel y
f\a3I'Ies 2 rumt>o LEOs
Use lot badges
b ul, o n s rn'ng
paM hghlS. arryttMngo
I'l" "l' on J 10 15 volts

Com pif'le " 1, Bl-'
n 9S

CPO· l
Fl un. on 3-12 Vdc I wall 00.' I KHZ 'IOOd 1'1' CPO
A,.,m, lIud 'o a , c,lIalo, Comp'et.. ' " $2,"

.._.. .,,, ..
e-......... I.IO__ s.
OIa_ ,__ "".~ R-. on ,
• ,,,, e«;........ .-.oeo_ Bn' .....~_
.............. e--eu VU- ' " ' M

514 ,95
l il ts

FM
MINI
MIKE
......per n,gn pe<'Otmanca f I,l " " '" _
..u m,U k'l' l , ansm ,'S ••,._
;'9 "'" u p to XIO yl •.,. ...,tn . ,ee p_
10<>&1 lud+O 0".10' 1 by me." . 01 ,,.

:>ull! ,n ,,11K"'" moO.. 11 ,1 ,nelu<:ln

' a.e. m,''' . on...n ' ''''en an l"nna
,atter" and .upe' ,n S!l uc l ,o n l Tn"
.. me hMO! oM • • • ,1" 01 "

' M -J K I!
' M-3 W" ,,<l and f,,' led

MINI KITS - YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

M Wi'...... MI• • 11 11

FM·2 k,' « .r.;

'a nsm,'s up '0 JaJ' 10
'y FM b 'oadea" ' a 
o uses a ny ryPe o r

..... .. ........' ""'" ''''' " ' o""O .M ." Y,"'••uk> c'on ~",," '• • ' "00 '" _ "4 0""
,"'.." Cto<. """," ", '. to........,. " ....."'"'"" - yeo, on", ",,_ 3 " "", ."" 2
. ...k .... , , ' ,m,,,u'''' ' 0 '00'" '. M<j'" <j''- " ,' " .....om. ", ".....",......t"",,,,, phOt<><." _ ""y '" •",~. ,__0 ' ' "", ,,.. "'0'" COO".. ," •
" M.,,_ .".,...,,0 ''' <aW' ""0<" ,." ... ." 5.."....", ..... .........1.,.,..,,..... c""". '" """ O'OC ' Of 0010 <aw I_,tv'
OC· J . " !2 """, ' Of_ " ,n.,
OC- J ..~<O_""_ ,....,

/--Car Clock
T"- UI\I-IIIT. only 5 oolde, ton""Ct'On,

Ton. O..,od., ~-
II comp le re lOne deeO. -!Ii!
d e, o n a songl.. PC
boa,d Fealu,es 400·
5000 H1 . dtusI.b le
,.nge v,. 20 ' u,n pot vO't.ge ''"9u ·
l.ttOn 567 IC Ust"ut to' IQUch ·
to n.. bu" t de'ec t,OtI FSI( erc
Can a ls<> be used .....r.llle rone
.oncode< Runs on 5 to 12 .00lS
Comp"" " • •1 TO· ' n .fl

Whisper Lillhl 11.1

An Illte,eslIng k,1, s mall m ,ke
p ,e ks u p sound. a nO eonve,ts
Ihe m 10 Iog hl The loud er rhe
sound. Ihe bug'''er Ihe Iogl'll
tncicc es m<l'e, controls Up 10
300 W . ,uns on t to VAC

Comp'ele k,t WL- I
$ll ,9S

&!
Ike Runs 0tI 3 10 9V Tyoe FM·2
IS add"" st'nS",.e m,• • p'eamp
.~

"·1'" n ."

.... ..", .......
".

$59.9 5
S44.95

-

Extend th e range 0' yo u'
c o u nte r to 600 MHz Wo rk S
w ll h aU counters Less than
150 mv sensl llvl ly soecuv 
tOor -100

Wtred. testec. P$- lB
K.1. PS -1B

600 MHz

PRESCALER

lIn<le, Oa... c.. Clo<.., .._.-.~ ._----

• _ "'-.. ,H's _ _ "''''' , ...' .. _ .
. ~, -... _...... , ~'.._-
..- "",-" "-'"- _ ..,-_ ..- ......-DC"'_. . ... .... ..~· .~ .., ...
.....'-- ..."" ..... ...._,-

$29.t s
$39,95

30 W. tt 2 mlr PWR AMP

SImple Class C power amp reato-es 8 tim es power gaIn I Win
l or 8 out . 2 W In lor 15 oul, 4W In 10. 30 out Max oulpul 0135 W
Incred'bIe value, complele wllh all pests. less case and T-A relay
PA-l . 30 W pw. amp 1"1 122.95
TR-I . RF sensed T·A ,el ay k ll 6.95

C , ......... Clo<.
TOIe c loc ' ," go"'"'' 6- S LEa.
" 7 4 _. sno<lle 2' "0,,, .'a,m ,
.U' u l","",a. N"",. lOM'up .n<l
loIS mo<.. T.... SuPO"" 700' C"'P '.
""'"'" S,,,, s. a. "nc"'" C~~
. " 'ns Ust' lnot • • • ,'. 1>...\
OC-9 Ua ...

" " • _ ......_ "_. ,... __..""...... . sc', ••.-'.....T.
_ ..__.._ ' _'v,,-, " ' ''''' __
._ ,Yo _ ,_,_"", • • """""', ,...- p .. " ",....," _ ••
• ,,_ _ &'Cl' _ T_ d .
M'__ _, __• _"O;l~ _ " _ ..
...."'" """•..,. __'M_.... '. ......_, ,_ ...... .... .,_ ..
'Q_~e- __- _..' ...-...... ."

AudiO
P,esc.le,
Mall e h'gh reso lullo n a ud'O
measurments g'ear fo r m us ,ca l
Ins tru me nl lu n tng , ectcoes . et c
Mu lt,p loe s a ud ,o UP tn uecueo cv.
se lec ta ble .10 Or . 100 . g'ves ,0 1
HZ ,esolut ion w'lh 1 sec . gate
lime' H,gh senSlt lV ,ty 0125 m. 1
meg ,n p u t 2 and bu,l t-In folt","n g
g, .es g ' ea t p",lo ,manee Ru ns
on 9V baTtery, all CMOS
1'5·2 . ,1
1'5-2 ...>r ed

IolRf -238 ".n....,01 ... uM<1 on P lO ·1
1I· 'O<tb ga,n 150 mh. $11 '"

$150
$5 ,00
$500

"...~...

DIs. e..""""

.' ' 1- :.:.:..:::.:.::..::::::::::-'-.:.:.:.:.:::.:."',,;;;;'",,"'.."', - - - - -'==-1' '.. ' .00 ' . , . • .__ . S'.:... .. ...'.

.ca-
Pa..... 1oIOtJ'" "" , n l_.

. '$1 00

C..,.tal.
J 519'5~5 MHZ
-cooeoo M HZ
5 2~8800 M HZ$1 .50

SoWs ..
""." I,.",... o~ ." • 4B ..,......
_,,,,,, on 5-- ' 2 ..", .. '0-30 ...... 1Tl
tom",,_ II SO

Si.... 1111
P'Oduces upwa ' d .nd dO...n.... 'd
",a ,l cha'3C''''''~'M; O' a POhce
Slf,," 5 W pea. aud >o ou'PUI ,uns
0tI 3· 15 yolts uSPS 3·.5 ohm
spea. ....
Complete k,l. 5 M·3 U ,fl

IO "'~"......... "" .. ".-oc ,~, ..._,'_,--_... ,,,., ... ...
T~" "" ..

.._-,,""' .. .,""- ,.._.. _& ,.
''IO .. ..V & ' .'0 " ,'V"'-.' ,. .,.

MB- 'II ~

PfO<luCn LOUO u' " ..,"9 .n<l
."""'10011 9"11'''9 ..' I,• • SOu""
C.n SuPP'~ up 10 ' S ",.n. o.
--.0. FI..... "" fi-- ' S VOC

TTL
14500 • ..
1441 •es
1415 •.se
'"'' .."14'96 $1.35

SPECIAL

FERRITE BEADS____' ,....._-- ." .

I ,J'
I U D
I U D . c ......P....
I U Good '''' <'0<" ",c04'.: :: '------- ---1-""'-""''';,,'''''':.---',,'''''-1 C"·'9" ',·1I " 0 V"'C 1>10>0r on....4
1. 00 1'.4C !ii> <'O m'"
,. t. '. 'K lit ,eom...

' 0.-'12 00 '2 'K lit 250n''''
. ~

. ~

U M
" M

LIN EAR

IC SPECIALS

"
"•••,
••

,
•,
••••,,
•
""•

u........'" T_ , II i'

"","'~ lOIe t>n>c pa'l$ ."" PC
oa'd 'eQuo''''' ' 0 p<o.-"", • SOU,C..
I p<ec_ """"9 an<l Pu....
_.,..... Usn ~S ..." . ' IC _
<CI...,... • ,._ 01 parIS 101 .......r
m'.... _

T·S II " n ...

PARTS PARADE

" ,00
$' .00
$12$
$1 ,n
'I.U

12.00

$.50 • •.
$1.00 ...i~

18'2
1815
,~

19'2
7915

MInI TO-91 .....1 SInk.
'''"''''.''0, 9'."" . 'Of .. 00
1e· 2<'O H••, Sm. , 1 .... . ' .00

CDlt __

A......."". ..,_ ...... "0'" 250 _ ' 0
_~~ I -I'.•

BI-f ET IF 13141 - 0""", pon 101 pon 14' co mp.l' bl" . bu' SOO. OOO "'EG
,~ pu' 1 sup'" 1o... so p. ,nput CUff""', 10'" po_, " ,a,n
50 to< OIIIy 11,00 10 to<

Optc teoretors • 4N28 lype
O cto Aetl e<: lors ' Ph O'O diOde. LED

AF a ctuated ,elay senses AF
(l W) and c loses OPOT relay

FOI RF sensed T-R ,elay
TA· 1 Kit $6 .95

Mole. PIns_._..."'.........."',-
tor " .... OCC.... 11I _ " •

18MG $1 ,n
19MG n n
123 ' .50
J09K $1.1 S
1805 $1 00

Shrln. TUbl"1l Null,
"'00 O'K Y' pt• • 01, ""nO,,,. , • '."

, ,,,,,,. 10 .... G'.., 'Of ' P"'" 101" .00

M,n, RG· I 7a Co..
10 II , 101 $I 00

ee...""" IF F,Il"
lol ,n. ceo..""" ..".., 1 kKr
BW aSS~Hl$t.SO "

• v...... ..., C...
N" . Q""I", ,I ,po " 0< " .00
~ -- AYO...'G 'o"' m..' ' .'Of " ,OO

C",,_ Io"
• o,n I.p. '2O'd CO""," Ie,
mO ·,00J co ' <1o," fl>Cd ul.
0"'" .. . .

'-"""'Of_"Y 220i XI PF _ ..., ' OP 20'-110 0 ' • 1 .... _ ,.~ .

M_..",.•

oc·oc c .. .. _
·. _ ........ ...00 ., _.- JOma., _ ",ow<" ,, _ ..~ ., 25

15K 20 I"", 1 PI:o " OO

' . 20 T"", " PI:o , SCI

L.... - ~ou, cno,,,", plea ....pec,fy
M,n, Red , Juml>O Red. Hogh ''''''''''ly Red, IIlum....lOl _ " l!
M, n, Jello.... Ju mbo Vellow Jumbo G'..en 11$1

Cry.,'" _rop_
Small ' " "''''''''e< ',",,,'c '
c,y..., m,k. e. "''''~ $.7S

Co.. Con"..,lo,
ChaUIS mounl

8NC Iype $1 .00

""". '"..., 0' <"0 '.., "p' "0' '." ,,"',
'''"' '''0'' " , ..'c. "0' ."... ......"" "",,"'.'" .... '300 """ ...

Sochl.
10/$.2.00
10112.00
10112.00

. ' 12.00

. '12.00
1'12.00

25 AMP
1QOV Bridge
$1 .50 each

Mln i ~Bridge SOV
1 AMP

2 lor $1 .00

~_.

51 V Zene, 201$1 .00

1N9'. Type SOJ $1 .00 ""OC'''':c:=='=-'-T--- -';:;;::-;:::::-:::::---+--''':::-''''---;,;:::------ - - ---;'''O:::--';,::,- -j' I(V 2Amp 1/ $1.00 r
lOOV I"'mp 15/$1.00

.~"' .P,n
16 PIn
2. PIn
211 PIn

'" ""
' RAN SISTORS

READOUTS
'_ · c c " .,...' ' c. I .
. » ,.. ",., • ••
_ , ..-c o ••

__c·, "'I'.
_ - c·, ..',' ._ c·, ',,"'.
. 'O" C·, ....., .
,' Te· ' ' .''' . '----------I-:::.:::.,,:::.--;::::-i:::=-'--'--"=r-=-='i=::;=;:.,,=~00' '''. c·, OIl ' . r
"'" c-r "" . '-- --'''" :::.,,,;i;;,,i;;;;:-- - - r-'--- w'''''''i''':::,,'''''!''-- -1'" ..... ..'~.. .' .. r
'>I "." ..... " ..... ' _ OIl'.

.. ' '"* ",.,.",,- ...,_.,.. ,.~ -IS.
,.. ,- ,.-.....
M . _

"' wT .....
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ARCO CAPS CRYSTAL FILTERS

CB type crysta s

EFC L455K I3E 3.99
EFCL455K40B2 2.99
FX-07800 L, 7.8 MHz 12.99
FHA 10 3- 4 , 10 . 7 MHz 12 .99

Johnson
AIR Variables

$1. 00 each
1 to 5 pF

1.7to IlpF
2 t o 15 pF
. 1 to 10 pF
1.3to 6 .7pF
1. 4 to 9.2pF
1.5 to 11.6pF
1. 7 to 14. IpF
1. 7 to 14. IpF
1. 8 to 16.7pF

2 to 19 .3pF
2.1 to 22.9pF
2.4 to 24 . 5pF
1.8to 11.4pF

T- 3-5
T-6-5
T-9-5

189-6-1
189-502-Y

189 -503-105
189-504-5
189- 505 - 5

189- 505 - 107
189-506-103
189- 50 7- 105

189 -508-5
189-509-5

545-043

$4 .95 eac h
51-T

Tl Tl5 T28
T2 Tl6 T29
T3 T 17 T30
T4 T18 T31
T5 T19 T32
T6 T20 T33
T7 T21 T34
T8 T22 T35
T9 T23 T36
TlO T24 T37
TlI T25 T38
T12 T26 T39
T13 T27 T40
T1 4

5 1-R
Rl R15 R28
R2 R16 R29
R3 R17 R30
R4 RI8 R31
R5 R19 R32
R6 R20 R33
R7 R21 R34
R8 R22 R35
R9 R23 R36
RIO R24 iU7
RlI R25 iU 8
R12 R26 R39
R13 R27 R40
R14

NEW CHERRY BCD SWITCH
New end plates
TyPE' T-20. ...... . . . .. 1. 29 each

TUBES

RF Transistors

304 lOO-550pF 1. 50 469 170 -780pF 1. 40
400 .9-7pF 1. 00 46 15 390-1400pF 2.02
402 1. 5-20pF 1. 00 404 8-60pF 1.00
420 1-12pF 1. 00 405 10-BOpF 1.00
423 7-100pF 1.00 422 4-40pF 1.00
426 37-250pF 1. 01 424 16-150pF 1.00
464 25-280pF 1.00 427 5S-300pF 1.00
465 50-380pF 1. 39 462 5-80pF 1. 50
467 llO-580pF 1. 03

6KD6 5.00 6939 7.99
6LQ6/6JE6 6.00 6146 5.00
6MJ6/6LQ6/6JE6C 6.00 G14GA 5.69
6LF6/6MH6 5.00 6146B/8298 7.95
12BY7A 4.00 6146W 12.00
2E26 4.69 6550A 8.00
4X150A 29.99 8908 9.00
4CX250B 45.00 8950 9.00
4CX250R 69 .00 4- 400A 145.00
4CX30OA 109.99 4-400C 145. 00
4CX350A/8321 100 . 00 572Btr160L 44.00
4CX350F/ J / 8904 100. 00 7289 9.95
4CX1500B/ 8660 300.00 3-1000Z 229.00
81IA 20.00 3-500Z 141. 00
6360 4.69

MRF449 12.65 BFR91 1. 25
MRF449A 12.65 BFR96 1. 50
MRF450 11. 00 BFW92A 1. 00
MRF450A 11. 77 BFW92 . 79
MRF452 15.00 M MCM 918 14.30
MRF453 13. 72 MMCM2222 15.65

MRF203 P.D.R. MRF454A 21. 83 MMCM2369 15.00
MRF21G 19.47 MRF455 14.08 MMCM2484 15.25
MRF221 8. 73 MRF455A 14.08 MMCM3960A 24. 30
MRF226 10.20 MRF474 3.00 MWA120 7.80
MRF227 2. 13 MRF475 2.90 MWA130 8. 08
MRF238 10.00 MRF476 2.25 MWA210 7.46
MRF240 14 .62 MRF477 10 .00 MWA220 8.08
MRF245 28.87 MRF485 3.00 MWA230 8.62
MRF247 28.87 MRF492 20. 40 MWA310 8.08
MR F262 6 .25 MRF50 2 .93
MRF314 12.20 MRF604 2.00 NEW MRF472
MRF406 11.33 MRF629 3.00 12 . 5 VDe. 27 MHz
MRF412 20 .65 MRF648 26.87 4 Watts output
MRF421 27 .45 MRF901 3.99 10 dB gain
MRF422A 38.25 MRF902 9.41 1. 69 ea.
MRF422 38.25 MRF904 3.00 10/9.50
MRF428 38. 25 MRF911 4.29 100/69.00
MRF428A 38.25 MRF5176 11 .73 1000/ 480. 00
MRF426 8.87 MRF8004 1. 39
MRF426A 8.87 B FR90 1. 00

TO~3 TRANSlSTOO SOCKETS PL259 TERMINATION
Phenolic type . . . . . . . . . . . . 6/$1. 00 52 Ohm 5 Watt s $1. 50 each

NEW SIMPSON 260 -7 $99 .99 TORIN TA 100 FANS NEW $29.99 each

RG174/U - $15 .00 per 100 ft.
Model A 30 340
230 VAC @ . 78 A mps

Factory new Will also work on 1l5VAC
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RF Power Device

1124- 0311- 100 6.99 each
For 8072 etc .

TRIMMER CAPS

$4. 95 ea ch
5 . 120 7.4825 9.565 10 . 150 11. 155 11. 905 17.315
7. 3435 7. 4865 9.575 10.160 11. 275 11. 955 17. 355
7. 4585 7.4925 9.585 10 . 170 11. 700 12 . 000 17. 365
7. 4615 7. 4985 10 . 000 10.1 80 11. 705 12. 050 37.600
7.4625 7.5015 10 . 010 10. 240 11. 730 12 .100 37.650
7. 4665 7. 5025 10. 0 20 10 . 245 11. 750 16.965 37. 700
7. 4685 7. 5065 10 .030 10 . 595 11. 755 17. 015 3 7. 750
7. 4715 7. 7985 10 . 040 10 . 605 11. 800 17. 065 37 . SOO
7.4725 7. 8025 10.0525 10. 615 11. 850 17. 165 37. 850
7. 4765 9.545 10. 130 10 . 625 11. 85E 17.215 37.900
7.4785 9.555 10 .140 10 . 635 11. 900 17. 265 37.950
7.4815 38. 000

2N3960JANTX 10. 00 2N5645 10. 00
2N4072 1. 60 2N5842 8. 00
2N44 27 1. 10 2N5849 20. 00
2N4429 7. 00 2N5942 40.00
2N4877 1. 00 2N5946 14.00
2N4959 2.00 2N5862 50. 00
2N4976 15.00 2N60 80 7.00

2N285 7J AN 2. 50 2N5070 8.00 2N6081 10 . 00
2N2949 3.60 2N5071 15 . 00 2N6082 11. 00
2N2947 15.00 2N5108 4. 0 0 2N6083 13. 00
2N2950 4. 60 2N510 9 1. 50 2N60 84 14. 00
2N3375 8.00 2N5179 1. 00 2N6095 11. 00
2N35 53 1. 5 7 2N55 83 4.00 2N6096 20.00
2N3818 5.00 2N5589 6 . 00 2N609 7 28.00
2N3866 1. 00 2N5590 8. 00 2N6166 38.00
2N3866JAN 2. 50 2N5591 11. 0 0 2N6368 22. 99
2N3866JANTX 4. 00 2N56 35 5. 44 A2 10/ MR F5 17 2.00
2N3925 10 . 00 2N5636 11.60 BLY38 5.00
2N3948 2. 00 2N5637 20. 00 40280/2N4427 1. 10
2N3950 25.00 2N564 1 5. 00 40 281/ 2N3920 7. 00
2N3959 3.00 2N564 3 14. 00 40282/2N3927 10.48

High Voltage Caps

CRYSTALS

Transistors .

12 pF
34 pF
34 pF
30 pF

$1.00 each
. 5 to

2. 2 to
2.2 to

3 to

1/4 x 2 1/2" shaft
$2. 50 each

2. 2 t o 34 pF
1. 5 to 27. SpF
.6 to 6. 4p F

193- 10-6
193
193-

160- 107-16
193- 10- 9

193-10- 104
193-4- 5

E.F. JOHNSON
TUBE SOCKETS

johnson
AIR Variables

11124-0107-001 13. 99 ea ch
F or 4CX 250B/R , 4X lSQA etc .

U 24- 0 111- 001 4.99 eac h
C himney for 4CX250B/R a nd
4XlSO

' 124- 01 13-001 and 124-0113-021
$12.99 each

Ca pacitor for /111 24-0 10 7-001

MRF454 same as MR F 458 .
12. 5 VDC . 3-30 MHz
SOWatts outp ut , 12dB gain

$17.95 ea .

86 Pin Motor ola BllS Edge Connector s

UO VAC M UrnN F ANS

New •.. . .. .......... . ... $11. 95
Used . . . . . . . . . . . . . . • • . . . . $5.95

UNELCO CAPS

Carbide Cir cuit Board Dr ill Bits
for PCB Boards

5 mix (or $5.00

Spr ague. Stab le Polypr opylene.
. 50 each or 10/4 .00

not so ld mixed
1. 2 to 13pF
2 to 30pF

3. 9 to 18pF
3.9 to 40pF
3. 9 to 55pF

j-Fet

MURATA C ER AMIC F1LTERS
SFD 455D 455 KHz 2. 00
SFB 455D 455 KHz 1. 60
C FM 455E 455 KHz 5.50
C F U455H 455 KHz 3. 00
SFE 10 . 7MA 10.7 MHz 2. 99

TEXAS INST RUM ENTTIL-305P
5 x 7 ar ray alphanume ric display

$3. 85 ea ch

J310 N·CHANNEL J -FET 450 MHz
Good for VH F/ UHF Ampli fier ,
Os cillato r and Mixers 3/$1. 00

1. 69
1. 69
2.29
3.29
4 . 29

. 89
4/ 1. 00
3/ 1. 00

.79
4/ 1. 00

2.00
6/1. 00

78M 05
Same as 7805 b l.i. onl y l / l A mp
5 VDC . 49 ea ch or 10/ $3. 00

NEW 2" ROUND S PEAKERS
100 Ohm coil $.99 each

PLASTIC TO-3 SOCKETS
4/ $1. 00

30 MFD @ 500 VDC
22 MFD @ 500 VDC

100 MFD @ 450 VDC
150 MFD @ 450 VDC
225 MFD @ 450 VDC
. 001/ 1000pF @ 10 KV
.001 @ 3 KV

. 00 15 @ 3 KV
.01 @ 4 KV
. 01 @1. 6KV
.02 @ 8 KV
. 0 1 @ lKV

CRYSTA L n LT ERS
T yc o 001 -lY880 Sa me a s 2194 F

10.7 MH", narrow band
3 d B bandwidth 15 KHz m in.

20 dB bandwidth 60 KHz m in .
40 d B bandwidth 150 KHz m in.

Uhuna te 50 dB 1II11l'rlion Iotlll 1 dB max.
Ripple 1 dB max . Ct. 0 ../ - 5 pf 3600 Ohma

$3.99 eac h

MIN. ORDER SID
47pF
62pF

lOOpF
160p F
180pF
200pF
240pF
380p F
470pF

lOOOpF

350V $1. 00 each

6.8pF
8. 2p F

lOpF
12pF
13pF
14pF
20pF
24pF
33pF
36pF
43pF

Hl23- 209-33 Sockets . . . .6 . 99 each
For 8H A, 572 8, 866, etc .

Gold plated CO IO .C tll
DlII. l 43/86 pin . 156 lIplCUlI
Soldl' rta il for PC B . . . . . . . • . . . . ... $3. 00 eac h
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ATLAS FILTERS
,

CHOKES

100 uH •• . ••• . • • .• •. • •. • . . . 2. 99
120 uH 1.69
185 uH .. .. .. 1. 00 ea . or 10/7.50
538 uH • . • • . 1. 00 ea. or 10/7 . 50
680 uH . • . .•. 1.00 ea . or 10/7.50

1000uH 1.00 ea . or 10/7.50
1630uH . ... . • .. . . . ... . .. . . . 1.50

.1 mH •• . •.. • • • • . .. . • . . . 2.99

. 2 mH . • . ... . .••... • • • • • 2.99
. 22 mH 2.99
. 27 mH 2.99
. 33 mH . . • • • .. • • • . . . . . ••• 2.99
. 39 mH ••• • • •. • • •• •. . . • • . 2 .99
. 240 mH . . . . . . . .. . . . . . • . . • 2.99
1. 2 mH •. . .. . . • .. .. . • ••• • 2. 99
1. 5 mH . . .. . . . . .. . . . .•. .. 2.99
1.65 mH • .•.• • . • .. . •. • • . •• 2.99
1.75mH .. ... . ... • . .... . . . 2.99
1.9 mH •. . • ..• .. . .. . •• •.• 2.99

1 mH . . . .. • . .. ... .• .... l.69
1.88 mH .. . . • . .. . .. •. . . .. . 3.99

2 mH • • • •. ..•. • • • .•• . .. 2.99
2.4 mH • • • • .. .••• . .• • • • • • 2.99
2. 5 mB . . . . 1. 00 ea. or 10/7.50
2. 7mH .. . . . . .. . . . . ..•. .. 2.99
3. 0 mH . .. ... . . . . . .. . ...• 2.99
3.6 mH 2. 99
4.3 mH . . .... . . . . . . • . . . . . 2.99

.1·3 uH ... .. ..... . • . . • . .. ·2.99
VIV . 15 . 15 uH .•. . . . • • •.. . 2. 99
vtv 150 150 uH . . . . . . . . • . . . 2. 99
5-20uH · · · ·· ·· ··· ·· ······ ·1.69
Variable coil 10-80 uH 2.99
Transformer dual 8.8 uH • . . . 1.00
. 47 uH ..... 1. 00 ea. or 10/7.50
. 68 uH . • • • . 1. 00 ea . or 10/7.50

1 uH· · · . . 1.00 ea . or 10/7.50
1. 2 uH 1. 00 ea . or 10/7.50
1.5 uH 1.00 ea . or 10/7.50
2.2 uH 1.00 ea . or 10/7.50
2.7 uH 1. 00 ea. or 10/7.50
3.3 uH 1.00 ea. or 10/7.50
6.5 uH • . . . . . 1.00 ea. or 10/7.50
7.5 uH . • .. . . 1.00 ea. or 10/7.50
10 uH · 1. 00 ea. or 10/7.50
15 uH 1. 00 ea. or 10/7.50
20 uH . . • .•. 1. 00 ea. or 10/7.50
22 uH 1. 00 ea. or 10/7.50
33 uH • • •• . • 1. 00 ea. or 10/7.50
39 uH ... . .. 1. 00 ea. or 10/7.50
47 uH . . • • • •1. 00 ea. or 10/7.50
50 uH ••• .• • . • • ••• .••• . •• • 2.99
56 uH .. · •• · .• • • . • • .• . . •• • 1.69
62 uH . . .•• . 1. 00 ea. or 10/7.50
68 uH • . . . . • 1. 00 ea. or 10/7.50

Ne..... Fa irchild Pr esca ter Chip

95H90DC QM 6.50 ea ch
350 MHz presca ler divide by 10/11

4. 7 mH 2.99
5 rnH 2. 99

5. 11 mH 2.99
6 rnH 2.99

7.2 rnB . . . . • . . . . . . . . • • . • • 2.99
8. 25 rnB 2. 99
8. 28 rnA , ,., 2.99
8,6 rnA " 2. 99
10 rnB . . , 2. 99
12 mH ... . • . .. .. . . . .. . • . 2. 99
I S rnA ... . •. ... •. . ... • . • 2. 99
17 rnB 2. 99

19.6mH 2.99
20 rnB 2.99

20 . 5 rnB 2.99
22.6rnH 2.99

24 rnH 2. 99
27. 4 rnH 2. 99
28 .7 rnH 2.99
29. 9 rnB 2.99

30 rnB 2.99
36 rnH 2.99

36.5 rnH 2.99
40 rnH 2.99

40 . 2 rnH 2.99
43 rnH 2. 99
47 rnB 2.99
SO rnH 2.99
59 rnH 2.99
60 rnH 2.99

71.5 mH 2.99
78.7 rnH 2. 99

86 rnH . . . . . . • ... . . .. .• . . 2.99
100 rnH .• •... • . ........ . . 2.99
120 rnH 2. 99
150 rnH • • • • . . . • . • . 2. 99
175 rnA 2.99
200 rnA 2. 99
205 rnB .. . . .. • . .. . . ... . . . 2.99
237 rnA 2.99
240 rnH 2.99
300 rnH 2.99
360 01H 2.99
390 rnH 2.99
430 rnB 2. 99
500 O1H 1. 50
600 rnB 2. 99
1000 rnB 2.99
1.5 Hy 2.99
2.0 Hy 2.99
2.5 Hy 2.99
3.0Hy 2.99
5. 0 Hy 2.99
10By 2.99

3.99 each
J. 99 each

HIGH VOLTAGE CA PS

420 MFD @ 400 VDC
600 MFD €I' 400 VDe

ATLAS CRYSTA L FILT ERS FOR
AT LAS HAM GEAR

Yo ur Choice

$15 .95 ea.

5.645 - 2.7/ 8
5. 595 - 2. 7 US B
5. 595 - 2.7/8/ L
5. 595 - 2 .7 LSS
5. 595 - . 500/ 4
9.0 - USB/CW

Used NiCads
Used C Nickel Cadmium Batter ies
1. 8 amp hour
Pack o f ten $8. 99 J'('r JIlek

CERAMIC PLATE CAPS

Soldering Kit

$1. 09 eac h
-in type for 3/8 plat e cap
#2 type for 5/8 plat e ca p

New Welle r Solder ing Ir on Kit
*SP- 23F 9.99 each
Kit i ncludes:

1 - 25 Watt solde ring iron,
de velops 750 ~ of tip
te mper-at ur e

3 - ti ps (s crewd r iver, chise l,
cone)

1 - solder ing a id tool
1 - coil 60/40 rosin core solder

C ERA MIC C OI L FORMS
$1. 99 eac h

-iH 3/16" x 4/ 8"
*2 3/ 16" x 1/4"
*3 1/ 4 " x 3/ 4"
*4 3/8 " x 7/8"
#5 3/8 " x 5/ 8"

All of the above have
powder-ed iron cores .

Iffi 1/ 2" x 2 3/ 4"

NEW BOGNER DQ\.VNCONVERTEH
Ind us trial ver s ion.
1 year guara nt ee $225 . 00

NOT FOR SALE IN ARllO HA

UHF/V HF RF POWER TRANSIST ORS
CD 286 7/2N6439
60 Watts output
Reg. P ri ce $45. 77
SALE PRICE •. . . .... .. . .. . . $19. 99
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6/$1. 00
6/$1. 00

Red
Gre en

$1. 00 .... h

TRANSISTORS/IC S

NE555V TIMERS
. 39 eac h o r 10/ $5.00

J UM BO LED' S

Red 8/ $1. 00
C lea r 6/ $1. 00
Yellow 6/$1. 00
Green 6/S1. 00
Amber 6/$1. 00
MEDIUM LED' S

NEW DUAL COLON LED
. 69 each or 10/ $5. 00

PLATE CHOKES
75 uH 3.00
. 94 mH 3.99

Mol orub rl tu,,," S'or •.
Soo l«t"'" G UIde .. Cros. _R ~I~ ,~nu

C.."' .
13 .

TRANSFCRMERS

$9.99 eac h
*289965 2- 01
26 . 8 VCT @ 660 MA
21. 9 VCT @ 1. 1 Amps

$1. 99 ea ch
U8000711P
24 V @ 100 MA

$12.99 each
*2099459-00
28 V @ 1. 5 Amps
9.6V @ 9 Amps
16 . 8 V @ 300 MA

Fa " "h lkl 007_03 tC.
ECG no . 71)1 C nr<>ma d~modu lalor .

II,29 n , . 1010.18.50

II lit ra ch

Motoro b .. IIW %5 2 VHF_~r . ...p llh ...- .
F r <'<l_ r n ..., lt~~I48 "H~ _0lIl.- _ " t5W .
M " ......... p ... It. 2d8 .

4/1. 00
3/1. 00

10/1. 00
8/ 1. 00
6/ 1. 00
4/1 . 00

10/1. 00
2.99

12/1 .00
6/ 1. 00

12/1.00

. 29 each

. J9 ea c h
. 49 each
. 79 ea c h

T37-6
T37 -10
T 44-6

9 lb.
9 lb .
9 lb .

8 3/ 4 lb.
6 lb .

$3. 99 ea c h
5. 99 each
3.99 eac h
3.99 each
5.99 each

4/ 1,00
T30 -6
T30-12
T37·2

MAGNET Wl RE
$22 .50 per s poo l

A . W . G .
A .W.G.
A .W.G .
A .W . G •
A .W .G.

T20-12
T25 -6
T30 -2

CORES

'"".m.,.
t3I

NE.W BCD SWITCH
8 s witch with end plates
Model T SM200 -1011 (COl) $16. 87

EIMAC FINGER STOCK 1Y-302
36 in . long x 1/ 2 in . $4. 99 each

Mintature Cera mic Trimmer s
. 50 each or 10/$4.00

C V3lD350 2 to 8 pF
HMoo- 40 75-03 3.5 to II pF
300425 3.5 10 13 pF
E5·25A 5 to 25 pF

5. 1 to 40 pF
3.5to 15 pF
5.2t040pF
2.5to 6 pF

CONTINUOUS TONE BUZZERS
12VDC _.$2.00 each

CABLE TIES
' /T-I8R 100 per ba g
mil. spec . 'MS-3368S, 4"
Made by Tyton Corp .

$2 .50 per tag
100 tags - $20.00

C ERAM IC STAND O~'FS

ICNP-S 3/S x S/S"
1/16 1I 1 1/4"

• NS4W01l2 3/8 x I 1/ 2"
' NLS 2JW03-010 3/ 4 x I 1/4"

COR ES A ND m .:ADS
14 3 ShH,· 1d Bead
' 61 Toroid
143 Balun
*61 Ba lun
161 Balun
.61 Balun
' 61 Bea ds
Fern te Rod 1/4 x 1 1/2
Fer n Ie Beads I / S" \Qng
Fe r r it., Beads 3/ 8" long
Ferr ite Beads 1/16"~

DOOR KNOB CAPS
470 pF @ 15 KV
Dual 500 pF @ 15 KV
680 pF @ 6 KV
800 pf @ 15 KV
2700 pF @ 40 KV

4 'I I 211

. 99 ea .h

.n ..... h

Pr ice ea ch
6.99
5 .99
6.99
7.99
4.99
4. 99
6.99

I III 00 or 100 115 . 00

H,gh·"" lla Ke d .""" I:K 500
5000 Vol' • • 50 rnA

0 ....0 T JPt" 555 _2003
LED 5 \ "tlC ..-lIh W II · ,• •u, saor .

DIODES

6. 3 veT @ 6Amps
24V @ lAmp
25 . 2VCT @ 2Amps
10VCT @ 3Amps
20VCT @ lA mp
28VCT @ 100 MA
Owl 17V @ lAmp

. 20 ea . • 100 10' $15 .00

F-I8X
F- 46X
F4lX
P - 8380
P-8604
K- 32B
E3055 4

1900 MHz t o 2500 MHz DOWNCONVERTERS
Int ended for amateur radio use .
Tunable from c hanne l 2 thru 6 .
34 dB gain 2.5 to 3 dB nois e.
Warranty [or 6 months Mode l HMR 11
Complete Rece iver and Power Supply
(does not inc lude coax) $225 .00

4 foot Ya gi araenna o nly• .. .. . .. _. . . • $39.99
Downconverter Kit - PCB and parts . . $69 . 95
Power Supp ly Kit -
Box, PCB and puts •. • . • . • . . • . . . . .. $49.99
Downconverter as s embled . .. • .• . ... . $79.99
Power Supply a s se mbled $59.99
Complete Kit form ... _.• . .. . . ... • •. $109. 99
(includes Vagi a ntenna and instructions)
REPLACEMENf PARTS
MRF90L .. . . . . • • . .. . • . . . . . . .. .. . . . $ 3.99
MDDI0 1 l .29
. 00 1 Chi p Caps LOO
Power Supply PCB 4.99
Downconver ter PCB . .. . •. . . • .. .. .. . . 19. 99
Instr uctions for a ny separate item .... 10 . 00

1'iK liS!
!$ """, 20, 000 PI V

$1. 00 .... 10 lor $1 . 00

'NEW TRANSFORMERS

lC MS 10K
.$ rnA , 10, 000 l'l V

I I. 6' ~• . • 10 lor $12. 50

HEP n o
3.5 A. 1000 PIV

1.9-2.5G CONVERTERS

'."",,Iol LEDa
' LV 5001 • 500' r od.
:"U' t r p" TO--n ,

)1\1005 Mol or u la SCR
1.5 A, Iooo PiV T O- U Cu e , 0 .8A mp. :lOV .

. 15 ra., 100 lor $12 00 l(I 0 .2 VCI 0 . 8.
5i&m. u '~060 .

$3.00 ra .h

ORot:RING INSTRUCIIO....S

Check. money order. or credi t cards welcome. (MaSlC'f CharlC and VISA o nly,) No personal checks or «rtiflcl per loOnai
checks for f()l"eign counlfies eccepeed . MQIley Of'der Of' cashieu check in U.S. funds only. Let ters of credit are not acceptable .

Minimum shippinl by UPS is $2.3' ..;th insurance. Please aIIo.- utril shippinll::hulC'S for heavy or long items.
All pansretumed due tocuncmer error ord~nwill be sub.i«C toa Uflil reltock l::huge. lh.eare out ofan item ordered .

we .-ill Iry to replao: it .-ith an equal Of' better pan unless you specify mx to . Of .-e .-ill b~k order the item. or refund your
money.

P RICES ARE SUBJECT TO C HANG E WITHO UT NOTICE. Prien supersede a ll previously published . Some items OffCf
ed are limited to sm.a.ll quantities lind are subject to prior~.

Wc no.- ha ve e tou tree number . but we ask tlull it be used for r:ha' gt' onkrs only. If you have any questions pieilSCuse o ur
other number. Wc a re open from 8:00 iI .m. • ' :00 p .m. Monday thru Saturday .

Our toll Iree number fOI ('harg ~ orders ollly is 800-S28·36I I . MIN. ORDER $10

I:I.U ...<I>

RCA T r ..e..
T~ tOlO$/T6UIO_
JO A.... . tOO VOC .

Mol oro tlo r l a ",,~h...- .

544-IOt)l -002. ,,"" br to typo MHW 40 1_2,
1. 5 W.tta _pol. 44II· 5U MH~ .

15 dB p ,n mIn. $1' . " ea.h

2822 North 32M Street . # 1 • Phoerux , Amona 85008 • Phone 602-956-9423 , ..
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IILLIIILICT__IICI
P.O. B01l401244E GARLAnD. TJl75040 214/278-3553

7 WaU Audio Amp Kit $5.95

O..-eM"oltale Protection Kit S6.9S

TO.
....... N ..k

N ....ft'
"fVlSION 2

SU.95
la.o;c kltl

Daft ...., __ .po. ....

... ''''_ Of 270fJ ROM

No... ~ou Can pla~ ~ un<lrod. o! oonO' u., no ,'''' BU".I~'

Muole: Mak... Th. uno1 '-alu_ a ol~1e l..-t....,
1"00'• ........, rnle:roproc.uo. IC t~al Com• • w ,1n :l'O P' ''·
p 'Ogr.",m"", .~o" lune. By l<l<l lno l~.. l <l<l lt,onl! ~OMS
12708" llh. Iyl l. ", Can !No .. . pond..d 1o pll~ up 10 1000
no'., PO' PROM. Ju.' '~ ,n k I com p",,1 . IKHon,c
,nllru",.nt 1~ ll Will play OOtOnt, ~und'od. 0 ' . ...n
I~O<I,"nd. O! ..,!ecHon. o! "'u"C Tile k,t <0"'.. W,ln .11
.'ocl'onlc: <""'_~lS I.... t.... PAOMI. and a O""ed
plOlOd otld .,;re.""'" PC Boa rd ..~'c~ """o' u' ..' a" .....,
1 1 wan ....plIllo< """I ,on .. on I~. ..mo PC tIOlI rOatld
d" an 8 on", _ oker 1na, 'nclu<le<ll, " "", a ....,we< 10
..' SP'''''''O ....u"'" S,nce I.... uno! ..o<uon 12 VOC 0< 12
VAC' "'Ie 0< paoU__"'ron '. pa..ot>le .hoI. ....
,.... vat IN.t5? f_, but. __... t<_*"-.
_ . I wfOchoo, ancl PlI O AGd,' ..",.' 270e a._
tonla'h'ng papu'a. tu",," a'" a.a"al>le 10< I' $ ,OCI ...,~ 0<
yo.. can p,oo,om you ' ow n PIIClUS _"9 'nlo<....,ron
P'OO","" • •In "'" ~., '...t.uet I. ..ts 01 ..a' ''l>Ie PIIClU
a_ a'. a' . 'laDie on .-q , 1_ U"" llQ~'
_ ,._mul'" ana nore 01 a I,mo. of.. _ pOIl_ IOP'O,t_ Of . -... .." ~ ".,"""', """'11..........a!y I
• th ••'_com.... "'lYft<leUy to _

See Special Fall PrIces Below
Prices good thru No~. 30, 1981

• On_O_"-'oongIe__ I"~_'_

oPTIOHAl ACCf:UOIIlf .
DIP ....... _ 0... e_ . 0... ~ _ 2.1llII",

rCMI lH-" . 'J ... laPC8<I.OKOnOt.......1
-, ... ..,,_ 1 ~ P'CM'tooIl Z,IO I'"

rFo< _ toPC8d to acc__•

........... _e- ..~....... t,__ 100
IFa' oo.-lIron on 117VAC _ '01'.)

SHOP EARLY FOIt CHltlSrllASI

.....
...".. ''' -__ _ oce- __.....--- '--.......n1' '"

$50,00

"'_ S 'lY"':........_.. ..._-
-- AIIP ONLY

tUN!!1l ONLY

Stereo AMP/Power Supply Board
..... looo __00 0lI<l ... _ e """" _ . .... 00<.

BOARD Aoocll_ • ...., f,_""""" _ lor A_
...100 l Ut<t R. YQl.uu£. BAl.ANCt

_ l ONE Sl'[lf. COIOllF'Ol.S

SM"" . "''''''-0 ~Y8~1O 'c .."" COMO'ONO ~'S ," Ot!"~' • ". PC
8O"~O II ..cl.UOf O, _ sOt! 'l'VOC ""OAr 'OFt ..~y ""'O...Cl , ... ,
...00 ~ 1~1'''~S1>'f ...p " 55 ' H"~ ... 'HO • ' ... . Tn
CQM "SO' ...,,~ Sf ·O' ""-""" . ..

It YOU h.-a I,ouble lIHp,nq and you wou ld like

the fI'"'' o f 1M netghborhood to sh¥e YOU' m,s

erv then m ,s hnle k.l WIll ~ fo< YOU' Thefe

o. 110 _ y 10 ~u<ately eee-ee the u""....mly

howls. 1Cre..-ns ...,d tonft Ihal come ou l of thO.

kil . Fou' _ ale lone oscill<lrorl a re m,nd ,

cao>celled alld SIePI)ed al. "...y illg rale . 10 Watts

01 cra, y sounds. A 9'"t fUll k,t O' a praclical

burgla. alarm. Complele wilh PC boiI,d a lld a ll

necessary componen ts le$l speake•. For 6-12

voc. 9 95 ORDER
• DA·02
KIT

-,.
...... 0_.
$lU~-'-

P. Ol.c t you . ..pen.'•• ..:lu,p",enl h o", 0.... 0".0.
concl",ons E~ COMpoJl.. _Id ..... one' Wo"" w ilh ..,
...- DC _ IOOUf'U I.OM 10 '0 ;KI .00's up 10 2!> a",pS

?!<"'(*Doomsday Alarm *

The SE-01 Sound EllK1. Kit h.. all yo u need
to bui ld II programmable sound enece
machine except II battery and speaker, Only
the SE-Ol provides you With additional
circuitry thai includes II Pul.e Genef.tor, MUll
O.elllitor and Comparator \0 make more
complex sounds II snap, Include. TI76477,
(w / specs } assembly in structi ons and
programming examples. You can easil y create
Gun.holl , Ellplo.lon. , 51• • m Tral M , Wind &
Surf lind much more,
Complete Kit S18.50

With quality PC Board
(l ess batlery & spkr.)

76477 Chip Is Included
Eatr. ch ips 53.15 ea.

* ZULU 0 Clock Kit *
$19.95 LESS CASE

•
PLASTIC CASE WITH fRONT , REAR
PANEL.S FOR ZUL.U II $4.95• •

• 1 12~ LED Ae.oouts
o au.tl J(TAL T,me_
o CIiIenda'
• UnIQue NOJ(~ Circu~ W,N Oispl-V AeaOCull On

l"I..ddap
• Ball..., 8i1Ckup 1bal1,,'V nolllldu,",d l
• l"I 'Oh Oua"ty O. ille d & PI.'ed PC SoerdS. Clear

lnsl.uctlons

*Sound Effects Kit SI8.S0*

*SUPERSTAR SALEI *
ALL ITEMS WITH STARS

BUY 3 GET ONE FREE* (No "fl.'"," *

PS 14 REGULATOR CARD KIT
Th is is the Regulator Card from our famous
2QA Power Supply Kit. Although we ran out of
the transformers and neatetnke. many
customers have been able 10 locate tneu own.
The regulator card performs the actual
voltage regulation and has adjustable fold
back eurrentlimitmg. Output voltage i••Iable
10 200MV from 0 10 20 Amps and adjustable
from 1110 14 Volts. Designed to cnve 2 high
current NPN transistors (2N3771 2N53010r
equiv.) The unit assembles quick ly . Included
are all the on board components including a
driver transistor and over-temp shutdown
sensor. Designed to screw down 10 a standard
3" diameter computer grade fi lter cap. The
quality plated PC card is 3-1/2 " J( 4 3/4" .

FALL SPECIALS: (Good Thru Nov, '81)
1. Super Music Maker with case and two

5-cosition rotary switches $32.00
2. Super Music with one 2716 2K X 8 PROM

filled with over 50 selections of additional
music ( > 1500 notes) $32.00

3. The Whole Ball of Wax! #2 + case and
switches. $39.95

ZONE CHANGE
FEATURE

Select one of three
Wor1d Time zones,
Local Time (12 Hr.
format) and TWO

24 hr. zones of
your cho ice.

RFI Protected

10 FEATURE
LEO Indicator lights

when activated
trashes at 10 min.

Different audio
tones at

8 and 9 min.
12 Volts

AC or DC

$79.95
w".., &
T...U,d

Microprocessor Station Clock $49.95
The ZULU 3TZ is a full blown ROM and MICRO
PROCESSOR unlike other standard clock IC's, it allows
except ional flexib ility. Almost a year in design. it is the
most advanced station clock on the market.

QUALITY SOLDER
MASKED & SCREENED

PC BOARDS MAKES
ASSEMBLY A SNAP

$49.95

Quartz Crystal
Timebase and
Battery Backup

Complele K,I
Includ,ng Case .!.
Wallp lug XFMA

10' 117VAC
Ope.ot lon

Adjustable Brightness
.6" • High Intensity

Orange Led Readouts
Seconds Reset/Hold

provides easy
syncronization WIth

WWV

WllH INS1RUCTlONS

Requi.es Transformer with 16 · 19 VAC OUI @Th'
Curr..,1 You ElPec1 To Draw.

• NO C.O.D: • .
• SEND CHECK M.O . OR CHARGE CARD NO.
• PHONE ORDERS ACCEPTED ON VISA AND MASTER CHARGE ONLY .
• ADO 5"10 fOR SHIPPING .
• TX. RES. ADO S~ STATE SALES TAX .
• AL.L. FOREIGN ORDERS ADO 30... FOR SHIPP1N G CHARGES.

U. S. FUNDS ONLY.
(214) 278-3553

REGULATOR CARD KIT
HIGH CURRENT PARTS

(2 - ZN3172 , 25A Bridge)

51.000 MFO @ 40V Computer Grade

$14.95

$5.00
$3.50
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SAVE A BUNDLE ON
VHF FM TRANSCEIVERS!
1owatts, SChannels, 'or6M, 2M, or220

Hamtronics" Doe s it Again!

Where e lse can you get a
value-packed radio at suc h

reaso nable cost?

FM-5 PC Board Kit - ONLY $ 159.95
complete wi th contro ls, heatsink, etc.
Cabinet kif, mit;n>p~CI)'ShIIs. ftc. .~.JI.bleMfMffieIy

Request catalog for full details.

HIGH QUALITY FM MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

• T51 VH F FM EXCITER tor 10M, 6M, 2M,
220 MHz or adjacent bands. 2 Watts contin
uous. Kits only $54.95.

• T4 51 UHF FM EXCITER for 450 ham band
or adjacen t. Kits only $64.95.

• VHF & UHF LINEAR AM PLI FIERS. Use on
either FMorSSB. Powerlevete trom 101045
Walts to go with exciters & xmtg converters.
Kits from $69.95.

• COR KITS With aud io mixer and speaker
amplifier. Only $29.95.

• CWID KITS 158 bits, field programmable.
clean audio. Only $59.95.

• Al e RFTIGHT BOX Deep drawn alum. case
with l ight cover and no seams. 7 x 8 x 2 mco ea.
Only $1 8.00.

• SCANNER CONVERTERS Copy 72 -76.
135-144, 240-270 ,400-420. or 80&894 MHz
bands on anyscamer. \Vnld(1:ested Ortt$79.95.

• R75 VHF FM RECEIVER for 10M, 6M,
2M, 220, or commercial ba ndS. 4 fantastic
selectivityoplions. Kltsfrom $64.95to $1 19.95

• R450 UHF FM RECEIVER 'or 380-520 MHz
bands. Kits tnsetectlvttycpttons from $94.95

• Rll 0 VHF AM RECEIVER Kit lorvhl aircraft
band Of ham bands. Only $84.95.

VHF & UHF TRANSMITTING CONVERTERS

VHF & UHF RECEIVER

PREAMPS. Low noise.
VHF Kits from 27 to 300 MHz. UHF
Kits from 3OOt0650 MHz. Broadband
Kits: 20-650 MHz. Prices start at
$1 4.95 (VHF) and $ 18.95 (UHF), All
preamps and converters have noise
figure 2dB or less.

VHF & UHF RECEIVING CONVERTERS

20 Mode ls cover every practical rf and if range to
listen to SSB, FM, ATV, etc. on 6M, 2M, 220, 440 , and
110 aircraft band. Even convert weather down to 2M!
Kit s from $39.95 and wired units.

".-.•

For SSB, CW, ATV, FM, etc. Available lo r 6M, 2M,
220, 440 with many IF input ranges. Converter board
ki t only at $79.95 (VHF) or $99.95 (UHF) or kits
complete with PA and cabinet as shown.



•

lb< CT ·90 IS the mosl . "",a"'" future pKtcd """""'.....1.1010 lor INs

Ihan SJOO ,llIY Ad.."". d <k,'p1 rc.tur• • inc lud e: thr.... '...,.able ..... ,im..,
n,ne diJiI.. ..... ind;"" ", and • unique di'ploy bold ("""bon wnich hold' , ....
di>p1ayed cou,u a1U'the input .i....li• •• "",. HI! A h o. . 10mH. T('XO b.....
_ II u....t which cnabln ...y u rn ""ll cahbratioa . hed .• aplM' WW V
Opc-..Ily. ,........ rbadbalkry PKk.". ..ma1 ,,__illf'Ul aftd M cro

_ ab.lItJ eryUal 00'"" tim< _ ~ ....labk. Tho CT'IlO.
pe1fonn....,. you can COUll' 0Ii

~
,, ~,__ , "".., "'.0<
'"' '" h "' ...- _..
"'" I "'" _ , .... , ....._.....
-~ .,""00' __ <>--- ..,._--- ..

9 DIGITS 600 MHz $129 95
S PECif iCATIONS: WIRED
ilanV 20 H. 10 600 N H.
StnslU..lY' 1...<.. ,han 10 M V 10 lSO MH.

Le.. eluln so M V 10 soo "1H z
Resolulio n 0. 1 HI ( 10 MH. ran,el

1.0 H, (60 MH. r.n~1

10.0 H. (bOO M H. ran,c.
9 d 'J'1O 0 . '. LED
~ 10,000 mH .. 10 _ 20-40 C
Opc-..I M ....,. _ ",,--0,1 ppm~ C
S-15 VAC .. 2$0 .....

7 DIGITS 525 MHz $99~IRED
SPECIFlCAIIQN$;

Ran....
SenSIti vity

Ru olulion:

20 H. 10 HS MH,
L... lban SO "'IV to I SO M H.
Le.. thIn I SO MV \0 SOlI M H,
1.0 H. t S M H z ran....
10,0 H' I~ MH. ~I
100.0 H. cSOO MH. __•
1 _II 0 .... rzo
10 ppm TCXO ~'C
12 VAC lo- 250 m.o

n.. CT·lO bRakt ,"" price INlmer on lab quahty fuq\lellCY COIln'e...
Deluxe fea'ure< s..ch ... lhtee freq""ncy ,an.ea - "ach wi'h pro- .mphfkotion.
du.1..I""'ahl" ••Ie 'imes..nd ••'e 1<.'1,. i,y ind"'atinn make meawremenl>.
map. T "" w;,jc fr"'l"'"""y ....,. enable. ~"" 10 accu,a,ely "",..ure . i....ls

".... udio th'" UHf with 1.0 ppm acclUK)" u..- •.0001 '\.' no. CT-1O it
~ _ _ 10 all Y""" ........~ needs. .. ~ r",1d. Jab .. h.... shad ,-

PRIC ES;
CT-70 w,rc.11 ) e .. ..onanty
CT·W K i~ 9Od.) pon . .. . ,_
rlll' ~

AC-l AC odapter
Bp·I N"'ad pack -+ AC
oodaj>t<.l charJft'

599.115

84 liS
J .1I5

12 'IS

7 DIGITS 500 MHz $795l5.WIRED
P RICES;
MINt· loo wired. I ~ur

won. n'y $79 .95

AC·Z Ac oodaj>t<e fa MINI·
100 }9,
81' Z NlCad pack and AC
od.psnIcharJ<'r 12 .11'

Here'- , a handy. . ....... "" rpoo.c """"Ie' thai. pnn-""" moo' """"'"
function,., III ""beli.vabl. priocc, Tho MlN1-I 00 """.n·, hay. ,ho full

ft"'l""""~ . llIle or ;nPUI impedance qualili• • found in hiJhe. pric" units. bu '
b basic RF "pal ..... ......ment&. it CIIn', be but Acou,... "",• •ure"",n"
C&II be made from I MH. a111bc ..a~ "1''''500 MH. " ,th ..<O'Ilen' se...."'"lty
dlroqhou! the ran,.. and 1bc two p1S' timn lei you sele<:! 1bc resoNtloa
...<cd. Add the nir:adp.d opl>OIl and the MINI· 100 makes on Ideal JIddotioa
10 your I0OI boa fa ··in- Iho-fidd.. f~ncy c!oeds""" rcpa....

SPEC IF ICATIONS;
Ran... I MH. 1O SOO MHz
Senol1l vi' y lAss 'hon 2$ M V
Jlc,sgIuho't 100 H. 4010.. ,,'el

I 0 KH. Hue plCl
7 do.,... 0.4 ' LED
20 ppm 2O-40C
S voe .. 200 ....

5 1511 11 5

10 Mep>/lms. O("JAC_
0.1'lb basIC OC voIII

« 'C' cell.

0 ,1...... '" 2 0 Am 5 8"
0Ioh.... I020 /1.1 6'..,...

pR lCE Si
CT·50 ..irc.1 1y<ar ..onlll'~
CT-.S<l K ;~ \10 dIl ~ p,"U
..onarKy
IlA· I . tC«1,,,, odSIpkr kJ'
1lA,1 ..'rN__.,...,.,......
mcd (send~ ol_.i..,
schom.lIc)

S pEC I ~' ICATIONS;

DC! AC _olts: 100uV l<> I KV. 5 rani'"
DaAC

~....~
,~,

~"""""Accuf""y
Po.... ,

$159~IRED

T .... DM -700 " tI.., p",I", ,,,n.1 quall, y p<,/orm anco ......,1>1.,. .., pn<~
Feot~'" ,"d uJe; 10 J ,ff..... ' ' '''11<''' . nd 5 fune• .."...•11 .rr.n~J 'n •

""""""'"" . ..-v to ""'" /or".., M u. .......... or. J.spl.yed on. lorlC'" J\1
Jo,ru. \1 ,,,,,h LEO •....do"" ....h ~ Jeornol .............. . OCI.'-K
pot. ..... , ;,.Joe....., 0fKi_t.-l rror......... "P'" 1250 ....on oil

«nllft. nuk K~'ttuolly.....-.p«o.,f n.. DM·700lool<s......h~.

J" 1>I.·k ....,J ARS c_ WM C<*y",_ ,........ ..... ,,It ""'I "",k... " on

,Jr.1 ...1J"~>h '" .~v ....'"1 9 . 9~

2.115

DIGITAL MULTIMETER $99 ~IRED

Ran~e:

Sensiltvity

SPECIfiCATION$;

D.spl.y
Time buc:
Po..e~

8 DIGITS 600 MHz

PRIC ES:
OM1OO 1I'ind I~ ••,••~

O M-700 K .~ 'iIO d.y PJI<U
.~..,

AC-l. AC""",*,,"
Bp·J. Nlcad pack -+AC
"""plerld,.r",r
MP I. Probe kit

AUDIO SCALER ACCESSORI ES COUNTER PREAMP

F.. ........,,"" """ wm , .,.,..Is fr.- 10 '01.0:'0
l.l H,. Smoll ."c. I", ed l.,. rl"" ".""t.......... ·,JKI"JrJ

• FIJIl 2' db pin
• BNC Conncetor1
• G", .. for ",iffl'" RF ....ilb pick-up loop

SJ<t ,9S Kit 1-449S W ired

. . ... 5 7 .115
1~ ,95

1' 95
12,IIS

3 liS

PHONE OROERS
CA LL 716-SK6-3950

Te~ _!up _ ..... - B!'<IC phc. . . .... . .. . •..H..,. ....pedancc probe. It _ . • •. . ••.
x.- _ probe. k>< . Ydio me ' emenII ,
Dr,.", prnb<:. 3'""",.1purpose '" . , .
Tih b.il for CT 70. 110 . MINI- loo " .
Color boJBt c.libu hon uni~ c. libr s coun,er
......... color TV "pol . . . . . .

ramsey eleLlmniL'S. inc. m; 53
2575 Baird Rd. Penf ield, NY 14526 .... 62

Fe. hlllo'nolu_ .lJdoomeulIn_ multlpl.a
U Pin ft"'l"'nc~,

• G..., fe>< Pl ton..
• Mulliplie. by to '" 100
• O.ol H. r"solutiort

$211.9' K"
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DIGITAL RESEARCH: PARTS
"TOPQUALITY PARTS FOR lESS"

'750
w/dala

Precision Hybrid
Oscillator Module

2 for 1°0

Video Paddle
Controls

Can be used with
game boa rd a t ten .

LM117
An easy to use adjustable
Voltage Regu lat o r . only two
external resisto rs needed to
set the output vcnace - TO-3
Case - adjustable Irom 1.2
to 37V - Regulator is lIoating . $0 i t can
be used in a w ide var iety of
appl ications. as long as the inpu t -t o
output d ifferentia l voltage is 40V or less
. 1.5A output curr ent - house numbered 
p rtme . Motor o la.

1 75

• M icrowave R.F . tra nsi st o r fN .P.N.1
• M icromold package #37
• Dua l Emitter lead s
• FT to 4 .5 GHZ
• VCEO 1DV·CC 20 MA. HFE 40·200
• Gain lOV·20MA-1QHZ = 1408 Typical
• Very low norse - High gain ' .5 DB

e 500 MHZ
• Cleared lor h igh rel iabi li ty space

applica tions

COMPARE

NEO 2137 by NEe

• Gene.ao l lnst ' uments /l YJ ·85lXl 445• Feaolu''' S h c 'l ,no SoundS
• On Se,een Sco ro nO
• 1 0' 1 P I;lye.s
• Speed & Paddle Con l'OIS 3 for 1200

• Wo,.s o n 9 Volts 0 C
Ea ch boa.d co mes wlt n RF MOd ulal o ' ICtl J
0. 4) a nd SChe ma t iC The o nl ~ pMIS needed to
comple te game a' e s peake ,. l· t Meg Po ts'"
S ""lches

Video Game Board
MC6871A

3/200 0

MC6871 A
CRYSTAlOSC
' 0 MH,

AJ. '""<n' '10&..
~

Has both 1 MHZ and 2 MHZ TIL .
outputs - Hermet ical ly sea led 
Ultra high stability over wide temp.
range - orig inally cost over $40.00
each - We made a super pu rchase
from a major computer manu facturer
- 5 vort ooer atfon . f ils standa rd 24
pin so cket . Manufacter ed b y
Moto ro la oscilla tor d ivision .

IC Specials
MC1488·1489 · RS232 Driver

and Receiver 99' pr.
NE556·0ual NE555

2/1 "
NE555

3/1 " or 10/3"

MA1010A Clock
Module

• Gian I ,84" LED
• comorete- add only t rans-

former and swi tches
• 12 hour display format
• 50 or 60 HZ operation
• Power fa ilure ind ication
• Fast and s lo w set control s
• Brightness control

c a pa bili ' y 4 25• PM ind icator

,..- ••

20:35.
,

• t• •
• .'- - •• • • -• • • •

JFETOPAMP

EIAJ #15598
NEC#498HE

Microwave - Schottky
barrier diode

Hp·Hot Carrier d iodes
5082·2835

Super High Input Impedance
pO" OHMS) - High Freq uen
cy Response. TO 4 MHZ.
Large DC Vol tage Gain 106 DB
- New generation OP·AM P
with Vast ly Superior Features !

LF356B H · 75' or 31200

SCOTCH lOK
G'eal ' 0 ' connlOCl'n(, .. .. ne 10 a n
e "sllng .. .,,. .. ,ltlOUI SI"op,n9 A b Sil
lul el y inva luaC'e ,n tla'd 10 'eactl a ' e as
sue t! a s unde ' Ca' dast! ,nS'd "
le le..s,on etc S,m~l~ pul scotce lo lo.
o ve. e "SI,ng .. "e In~'1 ne.. " ""'0 be
connected W,tn a. sta.','1a'd pa." 01
ploe's. comp'ess me lal on onsul at"· l~o

need '0' ta p.. Sup.. ' ne a l onStallal,on
O nc e yo u uS" tn,s . yo u w,lI n...~ ' QO

bac · 1 5rrg~..a y "7~~
Aoooof"":":",,:,=="=,,,,,,~':""""

Transformer

32VCT @ 1 amp 325
6V @ 1 amp

Measures:
2" x 2 1/. " x 2 1/ . "

2%" Mount ing Centers

Micro Mini
Toggle Switch

/; 99c
. /'J
~.- '- 6 for 5"
_.~ ' 'jSPOT • Made in USA

with Hardware

• ViSA· MASTERCARD. AMEAICAN EXPRESS.

TE Il MS
AU I ",.t>¥ • • ' "I ~ .... " o.k " , IS Moil 1S h••',.~ N.

C00 w~ a-.., ' ~'tI Mn' '' C.~ ••~ A_ f " ..n (.n r.. ~n ,
a4<I S<h. F,,"'1...... IC_H. 10' 1M4 20' Pi H

Rectifier Diode
IN4007 II

11/1 00 !l
1000 Volts, 1 Am p 1

00·41 case - Prime ·
LonQ t eac - Marked.

Variable
Inductors
30·40 uh
.9 uh · l.2 uh
11 uhto20uh / •
.2S uh- .35 uh /

65"h954 1 1 0 0

Fixed Inductors 5 Watt Zeners ,
,39 uh· 6 11 00 12.5uh - 8 I1 00 6 ,8'0' 15'0' 48'0' / (1

SOOuh - Hash Filter 11'0' 24'0' 55'0'
# 2 Amps . 4 I1 00 12,6'0' 30'0' 60'0"

____ 5' /0 • Some House Numbered
Cut & Formed. Prime

Molded Choke 10 for 100

13"h.8/1" SOmh ·6/1" IN4 735 · 6 2V · , Wall 99c or 6/500
1.2 mh - 8 / 1°O Cut & Formed ... . 2011

0 0
~::::;';:":,';~~;;;;~~6:,:",~:,,,:~:-:=~;'---

SEE WHAT BILL Y BOB HAS TO SA Y ON PAGE 18 OF OUR NEW CATALOGI

- DigHal Research: Parts-
P.O. Boa 401247B· Otrllnd. TIllII 75040

(214) 27t-2461
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OPERATIONAL FEATURES
INSTANT FINGERTIP TUNIN G with the calculator-type key board
enables ' he operator to have mstant access to any frequency in
the LW, MW, SW, and FM bands. And the LCD digItal frequency
dIsp lay ccntnms the exact. cntt.tree signal being received,
AUTOMATIC SCANNING 01 the above bands, Cont inuous
scanning of any des ired portion of the band is aChieved by
selling the "L," and " Lz" keys to define the range to be scanned.
The scanner can stop automat ically on strong signals. or it can
be done manually. MAN UAL SEARCH is similar 10 the manual
scan mode and is useful tor Quick signal searchll'1g The "UP"
and " DOWN" keys let tne tuner search for you . The " FAs r key
increases tne search rate for faster signal detection, MEMORY
PRESETS. SIX memory keys hold desired sta tions for instant
one·key tuning in any mode lAM, SSBICW. and FMI, and also . the
" L ," and " Lz" keys can gIve you two more memory slots when
not used IOJr scanning. OTHER FEATURES; Local. normat, OX
senSI\lvlty selector for AM: SSBlCW compensator; 90 min. sleep
l imer; AM Ant . Adju st .

A Enter Button
B Signal Strength

Ind icator
C Liquid Cry stal Disp lay
o Memory Preset Buttons
E Antenna Ad justment

Dial

m
F SSBICW Compensator

G Execute Bar

H Manual Tuning Buttons

I Scan Button

J Highllow Limit Buttons

plus
$5.00
shipping$29995only

o

• Continuous Scanning 01 lW, MW, SW, & FM Bands
• In stant Fingertip Tuning-NO More Knobs!
. 6 Memories lor Any Mode (AM,SSBICW, & FM)
• Dual PLL Frequency Synthes ized-No Drift !

A WHOLE NEW BR EED OF RADIO IS HER E NOW ! No otner
short wave rece iver combi nes so many advanced features for
both operating convenience and hIgh performance as does the
new Sony ICF·200 1. Once you have ope rated this e_c iling new
radio. you 'll be spoiled forever! Direct access luning el im inates
conventional luning knobs and d ials w ith a convenient digital
keyboard and Liquid Crystal Display (LCD) l or accurate trecuen.
cv readout to w i th in 1 KHz. Insta nt fingertip luning, up to 6
memory presets. and continuous scanning featu res make the
ICF·2001 the ultimate in convenience

Compare the fo llowing features against any receiver currently
available and you will have to agree that the Sony ICF 2001 is the
bes t value in short wave receivers tooav-

DUAL PLL SYNTHESIZER CIRCUITRY covers entire 150 KHz to
29999 MHz band. PLL, ci rcui t has 100 KHz step whil e PLLz
handles 1 KHZ step. both of which are controll ed by separate
Quartz crystal osc i ll ators for precise. no-crt tt tuning. DUAL CON·
VERSION SUPERHETERODYNE CIrcuItry assures supenor AM
reception and high image rejectton characterist ics. Tne 10.1 MHz
IF of the FM band is utnuee as rne 2nd IF of the AM band. A new
type of crystal f ilter made especially for Ih is purpose reanzes
clearer reception than commonly used ceramic fi lters. ALL FET
FRONT END for high senSItivIty and .oterte-eoce rejection Inter
mcocreuon . cross modulation , and spurious in terference are et
fec tively reiec led. FET RF AMP contribu tes to superior image re
jection, hign senSIti Vi ty. and good signal to noise ratio. Both
st rong and weak stations are received wit h min imal distortion

Revolutionary
Instant Access Digital
Shortwave Scanner

EXTENOED SPECTRUM CONTINUOUS TUNING

SPECIFICATIONS
CIRC UIT SYSTEM; Fm Superheterodyne: AM Dual conversion
superheterodyne. SIGNAL CIRCUITRY: 4 IC's, 11 FErs, 23
Transistors , 16 Diodes. AUXILIARY CIRCUITRY: 5 IC·s. 1 LSI, 5
LEO·s. 25 Transistors, 9 ntoces. FREQUENCY RANGE: FM
16·108 MHz, AM 150·29.999 KHz. INTERMEDIATE FREQUENCY:
FM 10,1 MHZ.; AM l s166.35 MHz.•2nd 10.1 MHz. ANTENNAS: FM
telescopic . ext. ant . terminal: AM telescop ic . bui lt ·in ferrile bar.
ext. ant terminal. POWfR: 4,5 VDCll 20 VAC DIMENSIONS: 12 '1~

(W) X 2 '1. (HI x 6~ (OJ. WEIGHT: 3 lb. 15 oz. (1 .8 kg)
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CONNECTORS

~'=~~

JE610 ASCII
Encoded Keyboard Kit

TRS-80
16K Conversion Kit

.._ . _ . " TIl I--eQ Sr_'" " "" 11 _ _ I ' .. _

"' 1 __ ·•..ao (~'.II ' I.I 1• • Oro>. A_ I·"""
• 0- ••__ .... Coo". _ ,

TIlI ·•••2 ' 1~1

Til. ,'• • ] ' 2OONS . ••••...
TR' · ' I.~ .~

' ULL a·BIT
l ...7CH.O OUT'UT
" ·KEY . EYBOA"D

- _....._,...,.__c. _~..._-...--._ _-_.__--1 _,,__
__.. ,, _ , nn nn. __ 101...._--_..._- ...._-
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~
~
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0 ... 226n_
00_
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oo,~

W~

pL2!le
I'L2..
oo_ru
UO IOM!U

Tn. ~U.O .. sc n " _.0 ~ . con", 'n,..""'" 'n..
""''' . n • • Om pu,", , no. " . ' P"''' .P""" . ..
.."n . n 'My"".' ' b o ""b.y
'62·••• •'. 'C'.. _ <on ' p•. •_'",n;' "''''''0,
....." ....... <Io"b' _ 0.'''''0 ..,"n. b...", Tn"
..........." _ '. '''Y'''' .5" • ......... ....0 _ 13 "• '0 m" '" _ "",n. '_ Y'..... ... . _ "'"
" '" ............ _ __ "SC u ...
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EALER PROPAGATION
J . H. Nelson
4 Plymouth Dr.
Whil ing NJ 08759

"

,

3

"

,. ,.

"

2

"

" .. " .. ....,. ,. ,. ..
11 ,. t. I' "

".1'''. '',. ,. ,. ,...' ..
.' ..a . , ,

"... ..

.. " .. ".

.t .. . .. .. ........
,. .... .,.. .. ..

"

GIG GIG

,. .. '" ,. ... ....... " ..
.. . t. ,. " ..,. ..a.... .. '... ...".... ,...

t • .... .. ,. ..
.. t. .. .. . ,
, . .. , . , . 14 , ..

, "

,.. '.
, ", ,

,. "
, "
" ,

,. "

, ,

" "

.. ,.

,.

,
",.
",.

,.
,

,
,
"

GI F GI F' FIF '
15 16 17

1

,22 23 24
GIG G/F FIF

'8 9 10
F/F FIF GIF

,
,
"

,
,
,

",
"
"

"
,

,
"

,
,
,
",
,
",

",
,
"
"

"

,
,
,

,.
,

"

,.

"

"
"

,.

,

,
,
,

,"
,

",
"

,
",
,
,
"

"

'"

,

"
,
",
",

'"

GIG

,
,

28

7

21

14

",
"

"

,
,
,

,
"

,
"

,

"
"
"

,
,

"

,
,

OCTOBER

'"

, ,

"

" "..a ,.

'... ,., ,
.... '.
" ,.... ..
" ,.. ,.
,... t.

" ,, ,

,... ,.,. ,..t.. ,.
,. ,'. ,.

.- ,,. ,.. ,.

'"

GIG GIG

GIF FIP
5 '6

12 13

EASTERN UNITED STATES TO:

""U TO ."'0

M.. ,eo

..... ••0.11:0
SOUTH .... OC..

U. S .S."

Firstletter '" day waves Second'" nighlwaves
A '" Next higher frequency may also be useful
B - Dillicult circultthis period F '" Fair
G '" Good P '" Poor • '" Chanceotsolarftares

MEX' CO

""lIPP'"''

GMT : "" 02 ... .. .. ' G .. ,. .. '. >0 n

..l ASt< .. ... , .. """ ,... , . ..

u Gl ""'" .... , , , , " , t .. .... " ..
....,s-o . ..u.. .. ,.. .. .. .. ,. ,. .. ,. ,. .. ..

..1lGI ........

........ ... 1O..

CA moo.
. .... l O

H "

".0'"

'"0'''.........
........"

WESTERN UNITED STATES TO:
......... " " •• , , , , , , •• " ... 1

... G......... ". .. " , , , " .. " ,.. ". ""USTM"." ". .- .. .. .. , " , .. " " '"
euOl'O." " .. , , , , , .. " ,.. ". ".........0

" " , , , , " .. ". " .. "..'"..." ,.. " .. , , , , , .. "
,,, ".

'"0''' " .. " " " " " " .. .. .. .._.. ". .. .. " "
, , , , " .. ,..

.... OCo

" .. , , , , , .. .. " ,.. ,..
I'Hll _ '''U ". .- .. " " "

, , .. .. .. "....... ' 0. "'0 " " , , , , , .. " ". ". "SOU ' H ... . ICA " , , " " • " .. " ". ' " "U.S.S .. , , , , " " " " .. " " "• .... eoul
" .. , , , , , .. " '" ,.. "

'"

GIG

GIG

DEALERS
y,... , rompo0!i ""m" "nd m.-~
n" , ""'''''"i" up fo 25 u'''' do for ... liI·
'I..... Sl50 y""rly (I",.,>oiJ). '" SIS
"".. ""m,h (p repaKf quarf..,.I!i). ,''0
",,,,,'i,,,, "J ",,,iI.,,,-d..,. h,..;""" or
or"" rod.. p,.,.mi",~I, /)ir<'C'"ry text
a",1 Il<J y", rn l '" "sf rI'"d, ,.., 60 day.
i" ml",,""" of I,,,/,! i<alim, For /'X

0"' 1'1". a,["er li , i " l( J"r the
1)..,.,.",/,... LmU' ",...1 h" in ,,,"
'.mod. by {Jrlobrr hf . Mail fa 73
.\1111(": ;'''- . P..terl'OIO Ul: h .\'11
1lJ.l.>X. ATT.\'· .\'0"'11 Cia",,,,, .

Dalla, TX
U, ed compute ' le, m'" , '", pll nte 's ,
mOdem" "",plu•. el'.wo" ,e POIfll HO"~
' 2-6 . T. W. T. Il"ndu" Cnrnl"""·. "Th.- I :..m·
po"" "'.om: i!S.'!2 !lu1ln " . . l lo ll,o., TX 7m5,
~,

Cnl umh", O Il
Tbrt. ....... . nd ""'" 1I s.,.. on ''''mid><""r.-."..,,,. qu.I• • 1. ,,01 ""od...., .. ,'h
....~,~ d......n " ', ..-II ,OIl, ,'" ......
.•",,",,,,ftI I.,... nnd ..... 0( ... t ·..."""1' .at••. llod.. I ... . . 11M ';d. D . , .
... _Id."••• ,e"I'."••1" II 03..8.
• • dOll.

S..rnnwt ' J
....... ~, omIo· 1............""'-d IU'\I
_ ).\ ! 't''''_ . _ ""_ ~ ....."""-' "",,-- ...... ...~ '" . ,. \
C",,,,,I,' .....' , ino . "d r..;I0" llod...
1',,1""""". 111;(1 F........ A,....... p .n "'" 341.
........_ 'J _ n._"""',

Amst"roam :'Il l '
UI'Sl'ATE NEW l'OHK

I. ,,,,~ ,".l . 10 1\1. I"a~,· . I~'" "'.... ,.I><~

1"... ~"'."". [)o-aI.-, I,. <~....l''hn~ Adi~..·......~"", . ln< .. '!lS"'... .._ .........
• _ !'oY I!luIG. ...:z."....'IlI

C.,nl..1 ' l '
....-,__,,01 ......... _ ......

..........- ~ .....-. -' ...
" ...... ...... Ih..~. l ....
I'"'- \ ."I.S\_. :h " . ...-s...
PC> "'1U._ 'll~. m--.

S~ •..........,..Rome-llli<:. S l"
.......... 1. ,. 01. 1_. In"l Do-.kr.
T.... ·1 ..·. , 0...1 .......0Iph.. !l>,I... . \IFJ
T,""I.'..' . ""'. 1. 1. \1, II . , ;., Sl'Nr,',
1 1:_ ...1'. 11."'1.. , \h 'A I·.A.
~ . " ). ' ,1....1'1.."'.-.1 .. ill, ..''''1 '1<~
Rod. , \\,,,Id. ,lnOO" Cou.... ''I"'''_T.,,"~
" .1 R, ,.,..... , ~l 1:1--020. :l;IHI2OJ

II......,,,, TX
•.'( _ ~ F.In<.._· .-l -.._ - ~" ..- ,~""".
- ro' 'J'Ir. -. --. "1'""'-... (IJ- ... do ' -.... Dot·__.. ..r.! U .-, _ n
rror.J.~.

San Ani '" TX
I :. 2 '\' Coli ,),.- .
\\ ,,\/, 10.." ,._ "t' ,- , .•,....;,
.'"Io-n. "' 'h ""'~. " ....lotd. S" I",~,
\ tod l. ",l , lI.n.. . C",Io(:, .h. 1)..1... " ....
1I .~'h... ICOM. \1 f T. !'o,... '!o" ,," , C"bK'.
l . n'I"' , r,.,.·T,,· ."<1 ,ohn, ~wlion<-o "-
b,'''I ' C" .. It..... 2'fI1 \ "'M" b,h.,
R,'"" , , ~n~"", I X 7'Zl l . 110·77!rt .

Vienn a \' A
Tho- w""" """," .....""••"........., 1oooW....
"'lorl'" '" ,'" 1.0_ '" ",--, 1!aoio, • ..J T...
F_ 001 ..-' ' ,=,hr !'oab".",
~... ""'P I., a...l ..., f:.lo!ip-
- -.. I..... ' " "1;1 " . , I ' • , ._ \ ~
2::1 1ll>-1l'>I.

P~ ll)

.. """7ft\!.. tu. 'lor I " •• ~ ~ Amo·
_ ,_ • tho 1__ "' ,'"
_""'_ ( 0 __ .....
_ I..~ __ m
~.~.

T Ih'ul.. I ',....__ h·_.,"' of
,'" mooJ".... , U... " I ~
_ , I · P.O. "'" J3QIl , 1 1.._
i' . 1""1. :11I-1 "-,0;,

I .itllcln" \ IA
11., I" ", " ,,~ " ~ ~ E "'" ,·. to ,..I. ,., ~,....
~ ".1, In 1\l. \\, ;1" ... v ,. I ~..'t""" KI.M
""1". .....11' itt"" b. Il".......W" i"I,~
...Ios 010<" " 11<-. ..... _ " a"'n "", l,,,
I , \\ 'I••" II,,,,':' , ( ;.\\i ' TU'"n\l
, ( ' " , , 10«_ . <11$ ( ,....
Ild.. M' I I~ . I _ ~ "_. .

~f iami Fl.
_ ...... (_. ........:,......Ioonr: ""
tho '._ - 1_. _ ' .F_ ...
~_. "I 1_ JJ IJ1. S~.no ,_ ,

Colum..... GA
...~' ''''')() _ , .u~W IllIU.In.. ..,>rlol', /_.............." ........

" . ...1 1,., ~ ~ ,n "-1;" ,· ttl "-I'"
"'-"'-10 , aJI2 Auburn A, ....... , .....mbo.
' ;A JI >II," , 'lli1·7(U)

~"",ma CA
F,.., I"''' ~'"'.. " 1'..... ,. U1 >\1 , 1>" .,' ...1
,.hn on,., d<, "'..,.. ,,, n '" Brill"
T. ..."' • • 1I.dio. :z.-""" ,.\ ,1000.. Il-d . ......mo
(;~ :ll.........~0\

\ lodford \IA
...... I...o-r.IlBf__A<.o_ ......
, .... , _ h _ ,,,--- LI,,,,.
1•• ·_/"", '" "'_ .. I .... , ... 1·93T..,...,.. I .. ", \1._ ~.....
_ .... ft lSl; . » 1-3310.

c ..!>.,. Ci~ CA-
l..·•U•••..-. ""'~""""'... Ilh ( ..
I : ( 'AcmD. J'O'-'<Ul. T ,..Jn 1M , _
o <:011,~ • • • ~"" " ••• •

Ann Arbo. \ 11
" "" 1' 1um blrT..._I ... . II I . D•• kr .
D ~ I<d ... ~. __ , ~ ... .........
,"~ "" ,,<do> . 1lM.» '0 17:1) "' ''''\ '1'11 .
\\ ""l"", 11'1 '"' >1;.' . OWI \\ . 10' IM·I" ..-J ,to
" .,,, tt~ ,,",_11001., " '1'1'1>-, m I :, I ~.w••
A.... . A"" Ao-h... Mrn;.... fIl I"" ......._

St . 1.0u L, MO
h! "a.."...'. I"',odi>o..~ E"" . _ .hoI " ,...
'""" " "'I""""" I,. " ..'1"' I·""....
audo' , , hamo ~• • tooilo "1_
........... '~ "'do" (~., ],.-..
...- ( OI2.l-io "- _ .• <;t , 1_
"''' <>1 1» . <71-6116

Fun'alla C A
".",>1.,,- I""" ICO 'I , [:>."To ", . To'", T,,' ,
'Ii.... ,. (: "1",,, L"",,- m -," -1< '" ,·1.. -'"",",
I,n . lou" I," h. ,,,,,,.,,•. ''''1"" ,'''''. " ' I'~;_
no••,-, . .~I. , ':~ ,od.. , ""dud, .....
U",'n..k> , ilb2l< A", ;8
1¢l'l.\ .l<22·71 ' D.

'\an J•...., ( :A
SA:'" H \A,"C1SCO BA\ ' AREA

_ ............" ol ..... ...l_.....'-1--- .- ......-11__~ 1_ ... . '¥"'_ • "n....
U _\l. _. ' ' '- I'" """ ....w
..... T..... _ n............ 1W6t t '_
A_ . _,,-" ,%""u.m ....l'1

San J•...., ( :A
" ' " \ " " R..k> <\
.... , IA " R..bo " ' ' h ' " ..
1;: IUl\! .~. \ ~" T. " l "
Son',,' '" nO"") "."". ",,""N &d>o. I..... IJ7A
..... __ A,." _J-CA otiJZIl._tI ID.

Ph..,: AZ
n... "h....... __ "" -.., _\3::.."'1 1.: In.oa.
\ ' If , No" .~t _,~,_
l"~:'-' , aaol __ \\,,,.. 10M- In
__ __, - 1-.p.. I'"
" nO 1_ _ V ......5.
Itl_"'"

210 73 Magazine . October, 1981



•

Full Duplex Oscar Transverter

YAESU FTV·901R

.-:.:.:.:..,;....: :"!!!:: E':: :; :.;:.:.':. -..-"-':-:-:':-:':':-.

Tired of compromise In your VHF/UHF operating? Does your "compact" multimode rig
leave something to be desired in the selectivity department? With the Yaesu FTV·901R
VHF/UHF Transverter, the superb capabiltties of your FT·901/902DM or FT·101Z0 can be
extended to the SO, 144 or 430 MHz bands I

Multiband Destgn Philosophy
The FTV·90t A oomes equipped for operation on
the 144 MHz band, with 50 MHz and 430-440
MHz modules available as options . Power input
is 20 wans on all three bands.

Dup"x Sat..ltte Opeqtlon
For satellite operators, three satellite bands are
provided. allowing full duplex operation through
the transverter for downlink monitoring. You can
transmit on 2 meters while receiving on 10
meters or 70 em, or transmit on 70 em while
listening on 2 meters. An external receiver is
required (in addition to your FT-901/ 902DM or
FT·101Z0) for duplex operation.

Rugged. Dependable Construction
The FTV-901A is a futuristic blend of fET,
bipolar, and stripline techniques, providing high
reliability, consistent power output, good noise
figure, and outstanding rejection of spurious
responses. And there's attention to the details,
like the Type N connector for 430 MHz operation.

Workfwkle Power Capllbility
Equipped for operation from supply voltages of
100/110/1 17/200/220/234 VAC. the FTV-901A
won't become obsolete if you move to another
country. The transmit drive requirement of 3V
AMS at 28-30 MHz makes the FTV-901A oom
pabble with many older Yaesu transmitters.

Repellter Split C8pablllty
The FTV-90l A comes equipped for repeater
operation on the 6 and 2 meter bands. For 6
meters, 1 MHz split is provided, while 600 kHz
split is provided on 2 meters. Take full advantage
of the FM capability on your FT-901/ 902DM or
FM-equipped FT·l 01 Z0 Mk tt t.

FT-901I902 Line 01 Accessories
Other high-performance accessories for your
FT-901/ 902DM station include : the fV-901DM
Synthesized Scanning VFO; YO·901 p
Mulliscope with Panadapter; and the FC-902
160-10 Meter Antenna Tuner. See your dealer
also for details of the YA-901 Code Aeader and
SP-901P Speaker/Patch.

)1&~§(1D ~
The radio. v 981

For top performance on 1.8 through 450 MHz, Yaesu has the most complete line of transceivers.
receivers, and accessories in the Amateur industry. Yaesu products are backed by a nationwide
dealer network and two factory service centers for your long-tenn service needs. So when it's time
to upgrade your station equipment, join the thousands of hams that are tired of compromise -join
them by investing in Yaesu!

ee And 5pecl:II(abol1S SuOlId To
IIIllI WIInII tiotIce Or CltJhQMm

YAESU ELECTRONICS CORP. 6851 Walthall Way. Paramount. CA 90723 • (213) 633·4007
Eastern Service Ctr., 9812 Princeton-Glendale Rd., Cincinnati, OH 45246 • (513) 874-3100



VBT, notch, IF shift, wide dynamic range
Various IF filter options
Ellllt'r a 5OO-lIz lYK ·HHCI n r 270 liz
lYK ·HHCNl CW fi ller muv bt· In"'lalkd In
the K.H:J-Mllz first U~ alid a very sharp
SfX> liz tYG·455CI o r 250-llzIYG-455CNI
CW Illu-r I ~ available for Ih t' 1Fi ,'l k l lz
s erond IF.

• More flexibility with optional digltai VFO
YH) -230 ope-rate-s in 20- 1Iz s l ('p~ a lld
illdudes Ilve me mories . AI~o a llow.. ~pll t

In-qtu-ncy opc ruuon. Built In d lJ.! Il<l1
dl~play . CO\'tTS about lao kllz ' lbo\'1' and
In-low t-ac-h SOD-kHz band .

• Built-in RF s peech processor
Fo r added audio p unch a n d Im-re.rsr-d
talk power ill DX pneups.

• RIT/XIT
Hl' r'elver Incrementa! tuni ng (HIT) s h ifls
on ly the rece-Ive-r frequency . tu tu n e III
- aauons sllJ!;:h tiy oIT Irequenr-y. Trans
miller tnerernenta! tunin/--( tX IT I s hifls o n ly
tht· transmtuer frequency .

• SSB monitor circuit
Monilon; IF s tage whtle rm nsnnmnu. to
derermtne a ud io qual ity and toITI·!"t of
" pI:'( ' (' h processor.

~t ()rc info rmation on the TS-H30S Is
a vatlabk- from all a uthorized dt'il lers
of Trio -Kcnw ood Co m munfcanon-,
I I I I w est Waln ut Stre-et, Comp to n;
C..atnomta 90220_

Spt't"ifif'alions and priCf'S o ro' " " owe-l 10 ch a n g", (l'i/h our nOll... • o r o bl;9u1,on.

Variable bandwidth tuning (VBT)
Continuuusly va ru-s, the IF filter- passband
width 10 reduceInterference. VBT and IF
s h ifl Gill tx- controlled independently fo r
oplimum Interference- rejection in any
condtuon.

• IF notch filter
Tuna ble high -Q active rtrcun in 455 -k l lz
s econd IF. for sharp , deep notch
characu-rtsm-s.

• IF s hift
Shifts IF passband towa rd h igher or lo wer
trequenr-n-s lawn y from tn u-rfe rtng
'Signa lsl whtk- tune-d receiver freq uency
remains unchunucd .

• 6146B rmal with RF NFB
T wo 6146B's In tilt· fina l amphfier provrde
220 W PEP lSSBI/ I HO W DC lCW) inpu t
on all bands. HF ne ua uve feedba ck pm 
vtces optimum IM D charactcnsucs fur
h igh·qualily transrmsston.

• Built-in digital display
Six-diJ!;:lI lalJ.,'t.· nUUft"~"t·nt tube display,
backed u p h y an a na log d ial. Rea ds
actual re ceive .lIld 1r,IIl ..m il frequen cy
o n all modes an d all bands. Display Ho ld
(0 11I switc h .

• Adjustable noise-blanker level
Buill -in n o iS(' blanke-r ettrntnates
pulse- type Isuch a s ignltiu n l
noise. Fruru-panelrhreshold
level control .

ATURES :T

Matching accessories for Ilxed -statfon operation:
· 5 1'·2 :\0 external speaker • He ·IO di.l{ita l world dock

wuh ~t'l t' t"lahle aud io tl lt t' rs • YG·455C (500 ·lIz} and
• VFO 230 «xu-rna! digital YG -455CN (250-lIz) CW

YFO with 20- lIz steps. utters for 455 -kHz IF
nvc memones. digilal dt-splay • YK ·HHC (500-lIz) and

• A T·2:m an te nn a tuner/ YK ·Ht:iCN 12 70 ·lIz) CW
SW H and power mcu-r Itlu-rs for 8.83-MHz IF

• MC-SO desk microphone • IiS ·S a nd IIS-4
Other accessories not s hown : hend pho nc-,
• T I ...922A linear amplifier • MC-30S and MC-35S
• S~1 -220 Stalion Monitor notse-canceurng hand
• PC-I phone patch m tcrophones

Now most Amateurs can afford a hlgh
performance SSB/CW transceiver with
every conceivable operating feature built
In for 160 through 10 meters (including
the three new bands). T he TS-830S
combines a h igh dynamic range with
variable bandwidth tuning lVBT ). IF s hirt ,
and an IF notch filte r, as well as very
sharp filters in the 455-kHz second IF,
Its optional VFO-230 re mote digital VFO
provides five memories.

• 160-10 meters, including t hree new
bands
Cu\"(·r,o. a ll Amateur bands Irom 1.8 ro
2R7 Mliz (LSH. USB. and cwi i rwluding
tIlt' IIt'W 10. 18. and 2 4-MHz ba nds.
Recetves WWV on 10 ~lHz.

• Wide receiver dynamic range
.runcuon FET s fwtth o ptim um I~I() char
'1(·U'risti~ a nd low r mtse fi~un' l il l the
balanced mixer. a MOSFET HF a mplifi e r
0JX'rall ll~ at low level for improved
dynamic ranue lhigh amplification level
not nee-de-d h(' C""dUse of lo w nOist' In
mtxe-rj, dU'11 resonator for eadl hand. and
advanced overall receiver dl's l~ll resutt
in cxccncn t uvnamrc wngc ,
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